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Program at a glance

Day Time Activity Room

Day 0

Monday

29 Sep

04.30 – 05.30 pm Registration desk opens    Level 1, Foyer G

05.30 – 07.30 pm Welcome reception                               Foyer F

Day 1

Tuesday 

30 Sep

08.30 – 10.05 am Opening Plenary – International perspective of adaptation    Rooms 5, 6, 7

10.05 – 10.30 am Morning tea                               Foyer F

10.30 – 12.00 pm Plenary 2 –  How is business responding to climate change?                    Rooms 5, 6, 7

12.00 – 01.30 pm Lunch                                                 Foyer F

12.15 – 01.15 pm Showcase 1: Now versus later- Making decisions in the face of 
climate change (URPS and SEED Consulting)

Foyer E 

01.30 – 03.00 pm Panel Sessions 1-5 Rooms 5-9

03.00 – 03.30 pm Afternoon tea                                   Foyer F

03.30 – 05.00 pm Parallel Sessions 1-6 Rooms 4-9

05.00 – 05.10 pm Short break 

05.10 – 06.30 pm Synopsis Sessions 1-6 Rooms 4-9

06.30 – 07.30 pm Poster presentations  Foyer F

Day 2

Wednesday 

1 Oct

08.00 – 08.30 am Welcome tea, coffee and pastries               Foyer F

08.30 – 10.00 am Parallel sessions 7-12        Arena 1B, Rooms 5-9

10.00 – 10.30 am Morning tea                                          Foyer F

10.30 – 12.00 pm Panel Sessions 6-10 Rooms 5-9

12.00 – 01.30 pm Lunch                                      Foyer F

12.15 – 01.15 pm Showcase 2: AdaptInfrastructure briefing  
(Sydney Water and Climate Risk)       

Foyer E

01.30 – 03.00 pm Plenary 3 – Limits to adaptation Arena 1B

3.00 – 03.30 pm Afternoon tea                          Foyer F

03.30 – 05.00 pm Parallel Sessions 13-18 Arena 1B, Rooms 5-9

05.00 – 05.10 pm Short break 

05.10 – 06.30 pm Synopsis Sessions 7-12 Arena 1B, Rooms 5-9

06.30 – 07.30 pm Poster presentations and pre-dinner drinks             Foyer F

07.30 – 10.30 pm Conference Dinner + Climate Adaptation Champions Hall 4

Day 3

Thursday 

2 Oct

09.00 – 10.30 am Plenary 4 – Adaptation from catchment to coast        Arena 1B

10.30 – 11.00 am Morning tea                                                      Foyer F

10.30 – 12.30 pm Workshop: Using MCAS-S in NRM Room 4

11.00 – 12.30 pm Parallel Sessions 19-24 Arena 1B, Rooms 5-9

12.30 – 01.30 pm Lunch                                                    Foyer F

12.35 - 01.25 pm Birds-of-a-feather sessions Rooms 6-8

12.35 – 02.30 pm Side event: AdaptInfrastructure training session Room 4

01.30 – 03.00 pm Parallel Sessions 25-30 Arena 1B, Rooms 5-9

03.10 – 04.30 pm Closing plenary – Future challenges                                                    Arena 1B

04.30 – 06.30pm Side event: Lessons about knowledge transfer between science  
& practice in the NRM planning for climate change program  

Room 4
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The National Climate Change Adaptation Research Facility and CSIRO 

welcome you to

Climate Adaptation 2014
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We gratefully acknowledge the considerable time and effort invested by  
many individuals and organisations in planning for and running this Conference.
Special thanks go to: 

The conference organising committee
• Sarah Boulter
• Andrew Campbell
• Ron Cox
• Your Registration Desk (YRD)
• James Duggie
• Dorean Erhart
• Chris Johnson
• Chris Lee
• Karl Mallon
• Jean Palutikof
• David Rissik 
• Mark Stafford-Smith

The media + communications team:
• Michelle Baker
• Sarah Boulter
• Lula Creative
• Anne Leitch

Conference hosts
The National Climate Change Adaptation Research Facility hosted by Griffith University is an initiative of, and funded by, the Australian Government, 

with additional funding from Griffith University, Macquarie University, the Queensland University of Technology, James Cook University, The University 

of Newcastle, Murdoch University, University of Southern Queensland, and University of the Sunshine Coast. The role of the National Climate Change 

Adaptation Research Facility is to lead the research community in a national interdisciplinary effort to generate the information needed by decision  

makers in government and in vulnerable sectors and communities to manage the risks of climate change impacts.

CSIRO is Australia’s national science agency and one of the largest and most diverse scientific research organisations in the world. Our role is to  

deliver great science and innovative solutions for industry, society and the environment. We work on new ways to improve our quality of life,  

as well as the economic and social performance of a number of industry sectors through research and development.

Published by the National Climate Change Adaptation Research Facility 
Email:  nccarf@griffith.edu.au 
Website:  www.nccarf.edu.au
© National Climate Change Adaptation Research Facility 2014 
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Welcome to the 2014 national adaptation conference  
Climate Adaptation Future Challenges

We are delighted to welcome approximately 400 participants to this event. 

This 2014 Conference will showcase the growing body of climate change adaptation knowledge in Australia and 
internationally, how this knowledge is being used by communities, governments and industry to adapt to the impacts of 
climate change, the contribution of adaptation science to planning and policy making across Australia, and how robust 
adaptation decisions can be made in the face of uncertainty.

Climate already has a significant impact on our lives 
and livelihoods, particularly through 
extreme events such as storms, 
cyclones, floods and droughts.  
Climate change, brought about 
by increasing greenhouse gas 
emissions, will result in even 
greater impacts through 
warmer temperatures, rising 
sea levels and more intense 
floods, droughts, and bushfires. 

While change is inevitable, 
there is little to be gained by 
getting caught up in doom and 
gloom scenarios of the future.  
Instead, we must proactively plan for 
and adapt to change, in order to minimize the negative impacts and take advantages of any opportunities that arise.  
This is a challenge for decision-making at all levels. 

Recognition of this challenge led to the formation of the National Climate Change 
Adaptation Research Facility and the CSIRO Climate Adaptation 

Flagship approximately 4 years ago. 

Welcome
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Since then, these initiatives have worked to progress climate adaptation research and knowledge transfer in Australia in 
partnership with the communities, governments and industries that have the responsibility to adapt Australia successfully 
to climate change.  

Building on the success of the NCCARF/CSIRO 2010 International Climate Change Adaptation Conference, the 2014 
National Adaptation Conference provides an ideal platform to highlight Australia’s growing and significant  contribution 
towards global understanding of climate change impacts and opportunities and options to adapt to these impacts.

With an exciting program of over 270 presenters, focused plenary and panel sessions, together with side
meetings, and social functions, we are sure that the Conference will provide a golden opportunity for
participants to discuss the latest developments in adaptation research, and to share information,
practical experiences and contacts. 

Professor Jean Palutikof
Director, NCCARF

Dr Paul Hardisty 
Director, CSIRO Land and Water Flagship

C L I M A T E  A D A P T A T I O N  2 0 1 4  Future Challenges  30 September – 2 October 2014 • Gold Coast, Queensland
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Conference hosts 

a national partnership to deliver a  

www.nccarf.edu.au

Generating the information needed by decision-
makers in government, vulnerable sectors and 
communities to manage the risks of climate 
change impacts

NCCARF is commencing a second phase of activity for 
2014-2017 focussed on the climate change adaptation 
needs of Australia’s coastal managers, particularly 
those working in local government. By working closely 
with the communities of researchers and end users, 
NCCARF will deliver information and build capacity 
enabling decision makers to understand and manage 
coastal climate risks, especially those from rising sea 
levels and changing patterns of storm surge.  

NCCARF will re-establish its Adaptation Networks 
to support this activity.  It will explore new and 
innovative ways to deliver climate change information 
to decision makers.
 

Partners
NCCARF is a partnership of 

eight universities undertaking work in 
climate change adaptation:

Griffith University (host)
James Cook University
Macquarie University
Murdoch University

Newcastle University 
Queensland University of Technology

University of Southern Queensland
University of the Sunshine Coast

We are supported by the Australian 
government through the Department 

of the Environment. 

Sign up for newsletters and updates:

climate-adapted 
future
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Conference hosts 
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Gold sponsor 

We know from The Queensland Plan that 
Queenslanders see a changing climate as a 
challenge to our way of life.

The Queensland Government understands this 
challenge and is committed to developing a 
climate adaptation strategy in partnership with 
communities, innovators and people on the ground.

A climate adaptation discussion will take place 
later in 2014 so everyone can play a part in 
creating the right solutions.

Register your interest now so you can be involved in 
the discussion at adaptation@ehp.qld.gov.au

Authorised by the Queensland Government, George Street, Brisbane

Delivering adaptation together 

Great state. Great opportunity.

“Infrastructure 
will need to 

be resilient and 
sustainable…tailored 

to each region’s 
unique climate 

and needs” 
“Biodiversity 

loss from climate 
change and human 
impact is another 

challenge”
“Future 

challenges will 
require us to be 

flexible and 
innovative”

“The 
increase in 

extreme weather 
events, rising sea 

levels and increased 
temperatures places 
many other species 

at risk”

“In 30 years, 
our population, 
climate and way 

of life will be 
different”
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Bronze sponsor 

“Outstanding performance  
well above world standard”  
in Environmental Science and Management  
and Ecological Applications*

* Australian Research Council- Excellence in Research Australia 2012 

fennerschool.anu.edu.au

Fenner School of Environment & Society   
The Australian National University
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Session sponsors

v
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Leaders in climate change 
adaptation planning.
Bringing science and people 
together to generate action.

T 08 8333 7999   E mail@urps.com.au   W www.urps.com.au

Showcase sponsors

AdaptWater™ enables 
water utilities to access  
all the elements of climate 
change adaptation in a 
central hub incorporating 
hazard mapping and 
quantitative analysis 
of impacts, costs and 
adaptation options.

The tool enables users  
to better prepare  
for changes in future 
infrastructure and 
operating costs,  

facilitates communication 
to stakeholders about 
the impacts and cost of 
climate change, and will 
support existing decision 
making frameworks  
for resilience planning.

For more information contact 

Karl Mallon   
karl@climaterisk.com.au

Philip Roeth    
philip.roeth@sydneywater.com.au 

AdaptWaterTM

A climate change adaptation tool 
for the urban water industry
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Supporters & Exhibitors

Supporters

Nature Publishing Group
Griffith University
Staples Australia

Exhibitors

1-2 Double Booth NCCARF
3  Single Booth Cambridge University Press
4-5 Double Booth CSIRO
6-7 Double Booth QLD Government       
8  Single Booth Sydney Water
9  Single Booth Climate Risk
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During your stay

Registration desk
The registration desk is located in Foyer G on Level 1 of the Gold Coast Convention and Exhibition Centre,  
and will be attended during the following times:
Monday 29 September:  4.00pm – 6.00pm
Tuesday 30 September:  7.30am – 6.30pm
Wednesday 1 October:  8.00am – 6.30pm
Thursday 2 October:  8.30am – 4.30pm

Access to the conference
Name badges: Delegates will be required to wear name badges at all times during the conference.  
This will allow access to all plenary, panel and parallel sessions as well as the welcome reception and poster sessions.
Dinner tickets: Tickets have been issued in your registration pack for the conference dinner.

Meal breaks
Morning and Afternoon tea and lunch will be served in Foyers E and F on Level 1 in the Exhibition Area. We have  
arranged for special meals to be prepared for those delegates who have pre-registered their special dietary requirements.  
Special meals will be available from the designated buffet stations during meal breaks. Please see a member of the  
banquet staff for assistance.

Internet access
Complimentary Wi-Fi is available at the Gold Coast Convention Centre. To access, load your internet browser and the login 
screen will appear.  Enter your email address and the event you are attending (Climate Adaptation 2014) and the system 
will log you in.

Abstracts
All of the presenters’ abstracts are provided on the USB drive supplied in your name badge lanyard.  
They can also be found online at www.nccarf.edu.au/conference2014 and in the app.

Program updates
Keep abreast of any program changes by checking the conference app 
on your computer, tablet or smartphone. The conference app displays 
an online version of the program, continually updated throughout the 
conference. Notifications of changes will be broadcast on the app.  
Visit the ‘news’ stand at the registration desk for more info.

Conference app
The conference app 
displays the latest version 
of the program, speaker 
information, and latest 
news. 

The app can be viewed online on your 
computer, tablet or smartphone, or installed 
onto your device as an offline app.  
View the app online at:    
http://climate-adaptation-2014.m.yrd.
currinda.com/

General information
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Take part in...

Social events
Welcome reception  Monday 29th September 5.00pm – 6.30pm. Foyer F.  
    The welcome reception provides a great opportunity to register for the  
    conference and network with colleagues.
Poster mixer   Tuesday 30th September 6.30pm – 7.30pm. Level 1, Foyer F.  
    The session is a chance to meet poster presenters and discuss their research over a drink.
Pre-dinner poster bar Wednesday 1 October 6.30pm – 7.30pm. Level 1, Foyer F.  
    Discuss posters with their authors and gather for drinks before the conference dinner.
Conference dinner  Wednesday 1 October 7.30pm – 10.30pm. Hall 4.  
    Enjoy an interesting program and dinner conversation with other delegates. You must have  
    pre-registered for the dinner in order to attend, and present your dinner dicket at the door.

Meeting spaces
Meeting room   A small meeting room will be available for delegates wishing to book a room for  
    a private meeting at the conference. Check availability at the registration desk. 

Live conversation
Follow and join the online discussion. Twitter: #adapt2014

General information

C L I M A T E  A D A P T A T I O N  2 0 1 4  Future Challenges  30 September – 2 October 2014 • Gold Coast, Queensland
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General information

All side meetings and special events take place at the conference venue

Day 0 Monday 29 September

Postgraduate student workshop 
10.00am - 5.00pm Room 9 
Adaptation research provides a number of unique challenges to researchers. For post-graduate students at the  
beginning of their career, these challenges can seem daunting. Research in any field is challenging but one filled  
with uncertainty has additional pressures. This pre-conference workshop will be a fun, interactive day in which  
around 55 post-graduate students will have the opportunity to present their work, learn from others, meet some  
of the conference international plenary speakers and do some deep thinking about adaptation. The day will include  
learning sessions with leaders in their area, networking sessions, and facilitated panel discussions. This workshop,  
chaired by Mark Stafford Smith, Climate Adaptation Flagship, CSIRO, will give students a head start and help them  
get the most out of the Climate Adaptation Conference. 

Day 1 Tuesday 30 September

Showcase session 1 – Now versus later - Making decisions in the face of climate change 
12.15 pm - 1.15 pm Foyer E
In this lunchtime session, Nicole Halsey of URPS and Mark Siebentritt of Seed Consulting will guide participants  
through an interactive workshop designed to:
• Expose participants to thinking about what decisions are being made today that could be impacted by future  

climate change via a fun, energetic and interactive process
• Create a decision lifetime diagram for key sectors
• Encourage people to meet other attendees at the workshop and share their knowledge and experiences 
Sponsored by URPS and SEED Consulting

Day 2 Wednesday 1 October

Showcase session 2 - AdaptInfrastructure briefing 
12.15  - 1.15 pm Foyer E
Sydney Water, in conjunction with collaborator Climate Risk, will showcase ”AdaptWater” to provide participants with  
a more detailed understanding of how the tool works and the potential for application within their own organisation.
AdaptWaterTM is an online climate change adaptation and asset-planning tool. It is designed to quantify the risk associated 
with climate change and extreme events and perform cost-benefit analyses of proposed adaptation options in order to 
inform planning and investment decisions.

A range of scenarios can be run against a utility’s assets (existing or planned) to assess the impact of various climate 
change hazards on an individual asset or set of assets. The user can explore the impact of hazards such as sea level rise; 
precipitation; rises in temperature; and extreme wind. The tool is backed up by a robust set of data to provide  
decision-makers with the necessary information to determine the most cost effective solutions for adaptation.
AdaptWaterTM allows the user to:
• quantify the impact of climate change hazard/s on thousands of water supply and sewerage assets
• quantify and project the probability of damage and failure of assets from existing hazards and those made  

worse by climate change
• calculate the risk to the utility in both financial and non-financial terms

Side meetings & special events
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• compare adaptation measures to establish the costs and benefits of multiple adaptation options and allow prioritisation
• present outputs in a visual way and so provide a compelling case to a range of stakeholders including managers, financial 

controllers, economic regulators and environmental authorities.
Sponsored by Sydney Water and Climate Risk.

2014 Climate Adaptation Champion Awards 
8.00 pm (Conference Dinner)  Hall 4 
The annual Climate Adaptation Champion Awards highlight the achievements of people taking concrete steps to change 
behaviour, techniques, businesses practices and policies to adapt to climate variability and change.

The awards will be announced at the conference dinner, and are a chance to share the stories of Australian people, 
businesses and organisations who are champions of practical and innovative ways to adapt to climate change. NCCARF 
Climate Adaptation Champions will be chosen in 4 categories: Individual, Community, Business and Government. 
They champion climate adaptation in one or more fields:
1.  Adaptation for prosperity – In a shop or on the farm, from your location to your services,  
 what do you do differently in business to account for a changing climate?
2. Communicating for climate adaptation – What have you done to connect people with the
 knowledge they need to understand adaptation and find solutions for climate challenges?
3.  Assisting the natural environment – How do you make habitats more climate resilient or care
 for wildlife that will be affected by climate change?
4. Climate adapted city life – What are you doing in the city to help prepare for climate impacts
 such as more extremely hot days or stresses on the water supply?

Day 3 Thursday 2 October

Birds of a Feather sessions
12.25 - 1.25 pm  (see rooms below) 
These lunchtime sessions are a chance to break away into a focused, facilitated discussion group. Session themes are:
Session 1: Adaptation in the Pacific Island region. Chair: Brendan Mackey (Griffith University). Room 6
Session 2: Natural Resource Managers. Chair: Rohan Hamden ( Government of South Australia). Room 7
Session 3: Effective communication. Chair: Jean Palutikof (NCCARF). Room 8

Workshop: Using MCAS-S in NRM – Hands on!  
Lessons from the WA NRM Planning for Climate Change Experience
10.30am - 12.30pm Room 4  
Prebooked delegates only. To book a place at this workshop, please enquire at the Registration Desk (Foyer G). 
MCAS-S (Multi Criteria Analysis Shell) is a free software package developed by ABARES in the federal Department of 
Agriculture, Fisheries & Forestry. All the regional NRM groups in the South-West of WA are using it in their Planning for 
Climate Change Projects, finding it a valuable and engaging tool. Building on the themes presented in our paper on the 
Tuesday afternoon*, we will demonstrate the use of the software and its associated approach in addressing NRM planning 
issues, and how it can be used to incorporate climate change issues in planning.

This workshop will introduce you to the use of the package, and include some of the fundamental tools it contains,  
as well as the approach to stakeholder engagement.
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Hour 1
• Outline of the approach and the tool;
• Demonstration of examples from SW WA
  - CFI plantation location;
  - use of bioclimatic modelling products;
Hour 2
• Workshopping some example NRM planning issues;
• Developing a simple model in real time. 

Expect a lively and engaging workshop with plenty of opportunities to ask questions, and the possibility to get your hands 
on the package.  
[For this – bring your laptop 15 minutes early, and we will have USB sticks with the software installation available.]
*Kaylene Parker, South Coast NRM Inc, Australia, “GIS Platform - a practical demonstration of GIS modelling to assist NRM 
planners to plan for climate change.” Tuesday 3.30 – 5pm session.

Workshop: AdaptInfrastructure training session 
12.35 - 2.30 pm Room 4 
Prebooked delegates only. To book a place at this workshop, please enquire at the Registration Desk (Foyer G). 
NCCARF Conference attendees will be offered a free training sessions in the use of the Adapt-Infrastructure adaptation 
analysis software.  This will be of interest to larger organisations such as utilities and local government – register now as 
there are only a fixed number of spaces.  

Adapt-Infrastructure is an online cost-benefit analysis system for climate change adaptation and asset-planning.  It is 
designed to quantify the risks and costs associated with climate change and extreme events and allow users to test the 
effectiveness proposed adaptation options in order to inform planning and investment decisions. 

This software is being developed based on the award winning AdaptWaterTM system developed for Australian water utilities, 
now the system is being diversified for other sectors. 

A range of scenarios can be run against an organisation’s assets (existing or planned) to assess the impact of various climate 
change hazards on an individual asset or set of assets. The user can explore the impact of hazards such as sea level rise; 
increased flooding; rises in temperature; and extreme wind.  The tool is backed up by a robust set of data to provide decision-
makers with the necessary information to determine the most cost effective solutions for adaptation. Sydney Water will 
be sponsoring a workshop and booth for training sessions at the NCCARF Conference to provide participants with a more 
detailed understanding of how Adapt-Infrastructure works and potential application within their own organisation. These 
workshop sessions will be delivered with Climate Risk, who are collaborators in the development of the tool.

Lessons from knowledge transfer between science & practice in the NRM planning for climate 
change program
4.30 - 6.30pm  Room 4 
The NRM Planning for Climate Change Program provides a unique opportunity to learn from the experience of people 
working in knowledge brokering roles within the various Clusters. There are currently few organised mechanisms for people 
working in these roles to interact and share their experiences. To this end, we would like to invite practitioners working in 
these roles to join us for a brief session to determine the level of interest in facilitating future interactions and to discuss 
the potential for documenting the lessons learned so far.  
To attend, please contact paulryan@internode.on.net or Catherine.moran@csiro.au for further information. 
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Many thanks for attending Climate Adaptation 2014!
We hope you have an enjoyable experience. In order to continue to improve future conferences and conference 
programs we value your feedback – both positive and negative! This year we are distributing the survey at the 
outset of the conference so you can capture your thoughts throughout the meeting. 
Please make notes -  then tear-out this page and submit to the registration desk.

Scientific program

Which Plenary session did you enjoy the most?
Opening plenary - Future challenges    Adaptation from catchment to coast  
How is business responding to climate change?  Closing plenary - Future challenges 
Limits to adaptation

    
Comment on the plenary format or topics: 

Nominate the Panel or Panelist you enjoyed the most:

    
Comment on the panel format or topics:

Did you find the Synthesis talks enjoyable and useful?

How did you find the poster area?

Did you take part in a Showcase or Birds of a Feather session?             Yes              No 
If Yes, which session/s? Did you find the session/s valuable?

What additions or subtractions would you like to see in future conference programs?

Would you prefer the conference to be:         Annual               Bi-annual 
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Thanks!   Please tear out and submit to Registration Desk

Venue, catering and organising

How have you found the following? (tick one rating)

Excellent Good Fair Poor

Conference website

Venue location

Venue catering

Trade exhibition

Poster sessions

Event management

Welcome Reception function

Poster Networking function

Conference Dinner function

Accommodation

Which hotel did you stay at?

  

Did you use the conference app?             Yes              No

Did you use social media to engage with others about the conference?             Yes              No 
If Yes, did you find useful?

Did you use the #adapt2014 tag?            Yes              No

 Printed Program Booklet   Pocket program (in your lanyard)  
 Online program  Conference USB drive 
 App
    
Any suggestions on accessing the program?

8

9

10

11

If Yes, did you find useful?

Which format of the Program did you use?
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Plenary speakers

Plenary session 1 - International perspectives  
on climate adaptation

Uncle Graham Dillon AO, Kombumerri Gold Coast clan Elder
Welcome to Country. 
Graham Dillon is known as Uncle Graham to the Saltwater Communities and he is the Kombumerri Gold Coast  
clan Elder.
 Uncle Graham held the position of Chairperson of Griffith University’s Aboriginal and Torres Strait Islander 
Advisory Committee for four years until December 2008 and has actively contributed to other University forums 
and initiatives for over ten years. He provides consistently thoughtful and perceptive input in the full spirit of 
reconciliation, and to improve the participation of Aboriginal and Torres Strait Islander people in higher education. 
 In 2009, Graham became Elder in Residence, to support Aboriginal and Torres Strait Islander students, and bring 
Indigenous culture and community into University culture.  He was also awarded a Doctor of the University in July 
2009 for his valued contributions.
Uncle Graham was formerly the General Manager of Kalwun Development Corporation Limited, a community-

controlled service offering support across a broad range of areas including community development/consultancy, housing and crisis accommodation, 
health, aged care, child protection, cultural training, environmental issues, social welfare, legal support, and preventative/diversionary rehabilitation 
for youth. His other positions and roles include Director of the Queensland Land Tribunal, Director of Aboriginal Hostels Ltd, University of 
Queensland researcher and elected Aboriginal Councillor for South-east Queensland with the Aboriginal Development Commission and then ATSIC.
 In 2008, Uncle Graham was invited to participate in the Australian Government 2020 Summit (and related activities in Queensland) in 
recognition of his community position and local contribution.  

Hon. Greg Hunt MP, Minister for the Environment
Official welcome. 
Greg was born in Frankston in 1965, the son of Alan Hunt, who served West Gippsland and the Mornington Peninsula 
for over 30 years as the State Upper House member for South-Eastern Province. 
Raised in Mornington, Greg attended school at Mornington Primary and The Peninsula School. In 1984, prior to 
entering university, he spent a year based on a kibbutz in Israel. This included a three-month period spent riding a 
bicycle around Europe.
 In 1990, he graduated from Melbourne University with First Class Honours in Law, winning an award for the best 
final year law thesis. He subsequently won a Fulbright Scholarship to complete a Masters in International Relations at 
Yale University in the United States.
 While at university, Greg captained the Australian Universities Debating Team, was runner-up at the World 
Universities Debating Championships and won the Edinburgh International Debating Tournament. He also worked 

casually as a steelworker, fruit picker, waiter and storeman and packer.
After university and a year spent as an articled clerk with Mallesons Stephen Jaques, Greg became an Associate to the Chief Justice of the Federal 
Court as well as spending time as an intern with the United Nations Centre for Human Rights in Geneva.
Between 1994 and 1998, Greg worked as a senior adviser to the then Minister for Foreign Affairs, Alexander Downer. Greg had responsibility for 
South East Asia, defence, human rights, trade and international law and counts his contribution to the development of an international initiative for 
the removal of land mines as his most important work. 
 After spending time as Chief Australian Electoral Observer in Cambodia, Greg spent almost three years with McKinsey and Co – from early 1999 
to late 2001 – rising to the position of Engagement Manager. His time with McKinsey included a secondment as Director of Strategy at the World 
Economic Forum in Geneva.
 Greg was elected as the Federal Member for Flinders in 2001. In 2004 he became Parliamentary Secretary to the Minister for Environment and 
Heritage and in January 2007 was appointed Parliamentary Secretary to the Minister for Foreign Affairs.
 After the November 2007 Federal election, Greg was appointed Shadow Minister for Climate Change, Environment and Urban Water, a role that 
brought together the great interests of his time in parliament. In September 2008 his role was expanded to include all water responsibilities. In 
December 2009 Greg’s role was expanded once more when he was appointed Shadow Minister for Climate Action, Environment and Heritage. 
After the 2013 Federal election Greg became Minister for the Environment, with responsibility for climate, environment, heritage and water.  
As the Member for Flinders, Greg has completed three 500km walks around his electorate – in 2004, 2007 and 2011 – to raise funds for Juvenile 
Diabetes and Autism Spectrum Disorder. 
 Greg is married to Paula, a surgical nurse. They have a daughter, Poppy, who was born in April 2005 and a son, James, born July 2009.  
They live at Mt Martha on the Mornington Peninsula.
 He is a keen sportsman and has competed in seven marathons as well as numerous local events such as the Arthurs Seat Challenge fun run,  
the San Remo Channel Challenge run and swim and the Dromana Life Saving Club swim.
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Jean Palutikof, National Climate Change Adaptation Research Facility
NCCARF going forwards. 
Jean Palutikof is Director of the National Climate Change Adaptation Research Facility at Griffith University. She took 
up the role in October 2008, having previously managed the production of the Intergovernmental Panel on Climate 
Change (IPCC) Fourth Assessment Report for Working Group II (Impacts, Adaptation and Vulnerability), while based 
at the UK Met Office. Prior to joining the Met Office, she was a Professor in the School of Environmental Sciences, 
and Director of the Climatic Research Unit, at the University of East Anglia, UK, where she worked from 1979 to 
2004, and a Lecturer at the Department of Geography, University of Nairobi, Kenya, from 1974 to 1979.
 Her research interests focus on climate change impacts, and the application of climatic data to economic and 
planning issues. She specialises in the study of changes in extreme events and their impacts, especially windstorm. 
She was a Lead Author for Working Group II of the IPCC Second and Third Assessment Reports. She has authored 
more than 200 papers, articles and reports on the topic of climate change and climate variability.  

                   Her proudest moment to date was attending the ceremony in 2007 at which the IPCC was awarded the Nobel Peace Prize. 

Paul Hardisty, CSIRO
CSIRO: Adapting to change. 
Paul Hardisty is the Director of the CSIRO Land and Water Flagship, a national research partnership which provides 
the science to underpin Australia’s economic, social and environmental prosperity through the stewardship of land 
and water resources, ecosystems, and urban areas.
 Previously, Paul was Director of CSIRO’s Climate Adaptation Flagship which provided practical and effective 
adaptation options to climate change and variability.  He has more than 20 years experience in the environmental 
and sustainability fields, with recognised global expertise in the resources and industrial sectors and advising 
corporations and governments. 
 Prior to joining CSIRO Paul was the Global Director of EcoNomicsTM and Sustainability at the international 
engineering services company WorleyParsons. 
 Paul holds a PhD in Environmental Engineering from Imperial College, University of London, and has been a  

visiting Professor in Environmental Engineering at the College since 1999. He is an Adjunct Professor at the University of Western Australia  
School of Business, where he teaches sustainability and climate change to MBA students. 
 Paul has a strong scientific publication record and has published two books, most recently, Environmental and Economic Sustainability.  
He lives in Perth with his wife and two sons, and for fun competes in Ironman triathlons. 

Andy Reisinger, New Zealand Agricultural Greenhouse Gas Research Centre
The IPCC 5th Assessment Report - some key findings and insights for Australia. 

The IPCC has completed its three Working Group reports on climate science, impacts and 
adaptation, and mitigation, with only the Synthesis Report yet to come. These reports, 
comprising the work of many hundreds of scientists as authors, thousands as reviewers, and tens 
of thousands of scientific references, provide the most authoritative overview of the current state 
of knowledge about climate change and what options human society has to respond to it. I will 
present selected key findings from all three reports, with a focus on issues of particular relevance 
to Australia, including the regional key risks from climate change identified by the IPCC, and the 

options for managing these risks through both mitigating and adapting to these changes. In doing so, I will also offer some 
reflections on lessons learnt in the assessment process around major knowledge gaps but also the difficulties in connecting 
and integrating different disciplines towards a comprehensive assessment.

Andy Reisinger is currently the Deputy Director (International) of the New Zealand Agricultural Greenhouse Gas Research Centre. In this role, Andy 
focuses on promoting international collaboration and capacity building towards the development and adoption of mitigation options for agricultural 
greenhouse gas emissions, particularly through the Livestock Research Group of the Global Research Alliance.
 Andy is also a coordinating lead author for the 5th Assessment Report of the Intergovernmental Panel on Climate Change (IPCC) and a member 
of the Core Writing Team for the Synthesis Report of the IPCC, which will conclude the current IPCC assessment round in October 2014.
 Andy’s personal research interests include climate change impacts and adaptation with a focus on local government, exploring uncertainty 
and its implications for decision-making, and the role of agriculture in domestic and international climate change policy and its representation in 
integrated assessment models. He also conducts research into alternative metrics to compare non-CO2 and CO2 emissions within climate policy 
frameworks (such as Global Warming Potentials) and their social and economic implications. Andy obtained his PhD in atmospheric physics from the 
University of Canterbury, New Zealand. His previous roles include:
- Senior Research Fellow at the Climate Change Research Institute at Victoria University of Wellington
- Head of the Technical Support Unit for the Synthesis Report of the 4th Assessment Report of the Intergovernmental Panel on Climate Change (IPCC)
- Senior Advisor on climate change for the Ministry for the Environment. 
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Debra Roberts, Thekwini Municipality, Durban, South Africa
Working towards a ‘climate smart’ African city. Some adaptive reflections... 

Durban, South Africa is well known internationally as an “early adapter” and is one of the 
few cities worldwide to have led its climate protection work with an adaptation rather than 
a mitigation focus. This strong prioritization of climate change adaptation as part of the 
city’s broader developmental vision has led to Durban being featured as one of the four case 
study cities profiled in the urban chapter of the recently released Intergovernmental Panel 
on Climate Change’s Working Group II report on Impacts, Adaptation and Vulnerability. This 
presentation will examine the work undertaken in the last decade during the development of 

Durban’s Municipal Climate Protection Programme and will provide a frank behind-the-scenes look at some of the key 
challenges and learnings that have emerged in advancing community and ecosystem focused climate change adaptation 
in an African urban context.

Debra Roberts established and heads the Environmental Planning and Climate Protection Department of eThekwini Municipality (Durban, 
South Africa). She is a lead author of Chapter 8 (Urban Areas) and a contributing author to Chapter 12 (Africa) of Working Group II of the 
Intergovernmental Panel on Climate Change’s (IPCC) Fifth Assessment Report, due for release in March 2014.  She is also a member of the South 
African climate negotiating team. Dr. Roberts sits on various international advisory bodies focused on climate change issues in cities and was vice-
chair of UN-Habitat’s HS-NET Advisory Board which oversaw the production of the 2011 “Cities and Climate Change” Global Report. She is also a 
member of the Sustainable Development Solutions Network in the Sustainable Cities Thematic Group. Dr. Roberts has written widely in the fields of 
urban open space planning, environmental management and urban climate protection and has received a number of awards for her work.  

Plenary session 2 - Business roundtable

The business sector is a key sector, with a critical role in driving and implementing adaptation to climate change. The 
business sector is a critical component of managing climate change risks, including not just infrastructure and property 
dimensions, but lending, insurance, retail, food and manufacturing engagement. In this session we feature a keynote 
presentation from Rowan Douglas (Willis RE) followed by a roundtable panel discussion of business responses. 

Rowan Douglas, Willis RE, London
Insuring Resilience: How the primary colours of capital, science and policy can enable risk 
management & adaptation at national & local scales. 

There is a growing recognition of the need for a systemic response to the challenge of climate 
adaptation and resilience. At its heart is a realization that climate and natural disaster risk 
needs to be encoded into the rules of mainstream financial regulation, investment and 
accounting. With this change the interests of capital will become aligned with proportionate 
levels of resilience to reduce risk and optimise returns. This will change, for example, how 
our cities are built. Fortunately a template for these developments has emerged across re/
insurance capital regulation in Australia and across the world over the last 25 years and a 

major global initiative is under way to plan for wider application. These themes and opportunities in Australia will be 
addressed in this talk.

Rowan Douglas leads the Capital, Science and Policy Practice at Willis Group. The Practice confronts large scale challenges of risk, resilience and 
sustainable growth at global and local scales through public, private and mutual mechanisms. Willis Group is an insurance and reinsurance broker 
with approximately 20,000 personnel operating in around 100 countries. Rowan is also Chairman of the Willis Research Network which he founded 
in 2006.  The WRN has grown to become the world’s largest collaboration between public science and the finance sector supporting around fifty 
universities and science institutions to support improved policy making and capital management.
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Previously Rowan served as CEO Global Analytics of Willis Re and then across Willis Group. He began his career underwriter reinsurance with 
Syndicate 1095 at Lloyd’s before founding the risk information company WIRE Limited in 1994 which was acquired by Willis Group in 2000.  
Rowan has two public appointments in the UK serving on the Prime Minister’s Council for Science and Technology and also the Natural Environment 
Research Council which oversees approximately $500m of annual environmental science expenditure. More widely he Chairs the United Nations 
International Strategy for Disaster Reduction Private and Financial Sector Working Group preparing the second UN Hyogo Framework for Action 
Agreement in 2015 and the World Meteorological Organisation Expert Advisory Group on Financial Risk Transfer preparing for the UN Agreement 
on Climate Services in 2015.
 He is also a member of the Political Champions for Disaster Reduction Committee chaired by the UNDP Secretary General and the UK Secretary 
of State of International Development. He is a member of the Global Earthquake Model Foundation Governing Board, Pavia Italy; the Advisory Board 
of the Earth System Laboratory, NCAR, Boulder CO  and the Royal Society’s Working Group on Human Resilience to Climate Change due to report in 
late 2014. Rowan read Geography at Durham University (BA Hons); Geographical Sciences at the University of Bristol (M.Phil) and is a Fellow of the 
Royal Geographical Society. 

Professor the Hon Stephen Martin, CEO, CEDA
Business Roundtable Panelist. 
Professor the Hon Stephen Martin, CEDA Chief Executive, has had a long and distinguished background in the 
Australian Parliament, academia and the private sector.  He represented the NSW-based electorates of Macarthur 
and Cunningham in the Australian Parliament from 1984-2002. In Government, he served as Speaker of the House 
of Representatives, Parliamentary Secretary for Foreign Affairs and Trade, and Chairman of the Inquiry into the 
Australian Banking Industry.
 After retiring from Parliament, Professor Martin held a number of senior executive roles in academia, including 
President/Chief Executive Officer of the University of Wollongong in Dubai, Pro Vice Chancellor International 
at Victoria University, Melbourne and Deputy Vice Chancellor (Strategy and Planning) at Curtin University of 
Technology in Perth.
 He is a Director of the Global Science and Technology Forum, Singapore and Visiting Professor at Sydney  

                   Business School, University of Wollongong.  

Chi Mun Woo, KPMG, Sydney
Business Roundtable Panelist. 

Insuring Resilience: How understanding risk interconnectedness builds better business 
climate resilience. 

Due to the highly connected nature of downstream and upstream business supply chains, 
the incorporation of interdependency analysis into risk assessment processes is critical 
for businesses. Failure by one party in this supply chain to identify and manage risk and 
externalities may have severe impacts on others. Therefore when addressing mega forces 
such as climate change it is essential that risk is assessed and managed at a systems level. 

This approach ensures that critical climate risks can be exposed and collective resources are focused towards adaptive 
actions that maximise cost-benefit outcomes. By way of case studies this presentation will highlight how understanding 
risk interconnectedness builds better business resilience and how the consideration of externalities is an essential part of 
every businesses value creation story.

Chi Mun Woo is a Partner at KPMG Australia’s Climate Change and Sustainability practice with over 15 years international experience in advising 
businesses and NGOs on sustainability issues and strategies, management systems, performance measurement, benchmarking, reporting and 
assurance.  Chi was previously the deputy head of the sustainability practice in KPMG Johannesburg, where he worked on various sustainability 
projects including an energy efficiency program for townships in the Highveld and an endangered species conservation strategy for the UNDP and 
the Government of Botswana.
 Chi’s focus in Australia includes sustainability strategy, climate adaptation and resilience, and social return on investment.  He has worked in the past 
couple of years alongside alliance partner, RPS Group, to build capability and approaches with respect to adaptation and is currently working with them 
on the development of the City of Sydney’s Climate Adaptation Plan. KPMG is also a Climate Partner of The Climate Institute and a corporate member 
of Green Cross Australia’s Business Adaptation Network supporting best practice in climate change adaptation across industry sectors. 
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Jason West, Blue Leader Financial/BHP Billiton 
Business Roundtable Panelist.  
Preserving Organisational Value through Climate Change Adaptation. 

The recent growth in the probability and expected costs associated with the risk of climate 
change emphasises the importance of developing and deploying new technology, and 
redesigning infrastructure and other assets, that will enable companies to respond to such 
change without excessive reductions in profitability. The nature and extent of adaptation 
in each situation will depend on the costs involved compared with the benefits of adopting 
different adaptation strategies to achieve a target level of resilience. Companies that choose 

to adapt and do so effectively will benefit from an improvement in their net risk-return profile while those that do 
not adapt choose not to because the value of the expected reduction in risk is not expected to offset the effect of 
the reduction in returns.The benefits of adaptation are more likely to appear, not in the form of higher returns, but 
in a significant reduction in earnings volatility. Ultimately this will generate higher risk-adjusted returns for adaptive 
organisations. This presentation will discuss how this is possible using a range of case studies from global industries. 

Dr Jason West is an Associate Professor in Finance. He has held senior industry appointments with BHP Billiton, Commonwealth Bank, and Standard 
Chartered Bank and has worked extensively throughout Australia, Europe and Asia. Jason’s research has developed new approaches to the modelling 
of risk and the pricing of financial instruments in the energy sector as well as devising new approaches to understanding the dynamics of resource 
economics. He has published more than 40 articles in academic journals and books. 

Plenary session 3 - Limits to adaptation

Most large cities and developed countries have the resources, will and knowledge to adapt successfully to climate 
change. But there are places and systems where this is not the case. perhaps because of systemic weaknesses, 
perhaps because the threats they face are large and immediate.

Alistair Hobday, CSIRO, Hobart
Future of adaptation for natural systems in Australia. 

Regional climate trends and associated biological impacts have been clearly documented in Australian 
marine and terrestrial ecosystems, including changes in marine productivity and the distribution 
of suitable species habitat. Subsequent autonomous adaptation in socio-ecological systems is also 
beginning; however, some changes are exacerbating existing conflicts between biological and human 
systems, adding to the societal challenge in adapting. In response to observations and projections, 
managers and policy makers are seeking advice around possible options for reducing the impact of 
these changes for a range of marine species and systems. These options can be applied to habitats, 

species, as well as the dependent human systems, such as by changes in management regulations for fisheries, or in managing 
existing stressors. Developing and evaluating a range of adaptation options now is important, even as the evidence for impact 
continues to accumulate - adaptive management responses represent a useful way forward. While adaptation options may be 
difficult to implement for some species such as open ocean fishes, recent adaptation projects demonstrate success at some 
more tractable scales, e.g. seabird and turtle colonies on islands. However, recent improvements in ocean model resolution has 
provided contrasting climate projections compared to coarser models, leading to uncertainty that has clouded our apparent 
understanding. Thus, developing robust adaptation pathways that can guide future decision making will be critical to see 
biological systems continue to deliver a wide range of ecosystem services and be enjoyed by future generations.

Alistair Hobday leads CSIRO’s Marine Climate Impacts and Adaptation research, is co-chair of the international CLIOTOP (Climate Impacts on 
Top Ocean Predators) program, and contributed to the IPCC 4th and 5th assessment Australasia chapters, covering fisheries, oceanic and coastal 
systems. Much of his current research focuses on investigating the impacts of climate change on marine biodiversity and resources, and developing, 
prioritising and testing adaptation options to underpin sustainable use and conservation into the future. 
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Patrick Nunn, University of the Sunshine Coast
Approaching the adaptation ceiling: the growing need for rural communities along  
Asia-Pacific coasts to plan transformative change. 

The idea of adaptation limits is difficult to downscale meaningfully to community level in 
rural coastal locations in poorer Asia-Pacific countries. Regional/national adaptive strategies 
are often unable to adequately capture the diversity of such communities, particularly with 
respect to their individual adaptive capacities and needs. To address such problems, the concept 
of the ‘adaptation ceiling’ is introduced to denote the sharp boundary between a collectively 
manageable (tolerable) risk, defined as one to which an impacted community can autonomously 

adapt and from which they can eventually recover, and an collectively unmanageable (intolerable) risk to which a 
community cannot autonomously adapt and will never be able to return subsequently to their pre-impact condition. 
Observations suggest that in most cases, the adaptation ceiling will be ruptured as a result of an extreme event rather than 
iterative changes to which such communities can generally adapt incrementally.
 Along Asia-Pacific coasts, each rural community has its own adaptation ceiling which, when plotted alongside ‘community 
coping ability’, may identify a point (in the future) at which that community will no longer be viable in the place it is currently 
doing what it currently does to sustain its inhabitants. The concept of an adaptation ceiling is illustrated for five (pairs of) rural 
communities along Asia-Pacific coasts (Charfassion and Tazumuddin Villages on Bhola Island in Bangladesh; Natokalau and 
Visoto Villages on Ovalau Island in Fiji; Tebunginako Village on Abaiang Atoll in Kiribati; Hpondawbye and West Hpondawbye 
Villages in the Ayeyarwady Delta in Myanmar; Lataw Village on Tegua Island in Vanuatu).
 In many poorer Asia-Pacific countries, governments are invariably focused on adaptation (resilience building) in more 
populous (urban) areas so that in the future, as the pace of climate change accelerates, numerous rural communities 
are likely to have to develop and drive their own (autonomous) adaptive strategies. Many such coastal communities, 
particularly those with narrow livelihood ranges, are approaching their adaptation ceilings, typically as coastal population 
densities increase and as sea level rises and coastal flooding becomes more frequent. This signals the growing need 
for such communities to understand the proximity of their adaptation ceilings and to plan autonomously for radical 
(transformative) change in anticipation of their imminent rupture.

Patrick Nunn received his PhD from the University of London and then spent 25 years teaching and researching at the international University of 
the South Pacific, based at its main campus in Suva, Fiji, where he was eventually appointed to a personal chair (Professor of Oceanic Geoscience) 
in 1996.  He moved to Australia in November 2010 to work at the University of New England before being appointed in March 2014 to a research 
professorship in the Sustainability Research Centre at the University of the Sunshine Coast.
 Patrick Nunn has been involved in climate-change science since 1986 when he attended the first-ever meeting of Pacific Island states to discuss 
the implications of climate change for livelihoods in that region.  Since then he has been involved with the IPCC in many roles, including for AR5 
(Assessment Report 5) in Working Group 1 as a Lead Author on the chapter on “Sea Level Change” which was published in January 2014.  He has 
more than 220 peer-reviewed publications to his credit, including several books, from “Oceanic Islands” (Blackwell, 1994), through “Environmental 
Change in the Pacific Basin” (Wiley, 1999) and “Climate, Environment and Society in the Pacific during the Last Millennium” (Elsevier, 2007), to 
the more-popular “Vanished Islands and Hidden Continents of the Pacific” (University of Hawai’i Press, 2009), which was named by the American 
Library Association as one of the (21) Best of the Best from the University Presses in that year.
 His current research interests focus on identifying and bridging the gap between science and decision-making for effective and sustainable 
adaptation to climate change, particularly in poorer countries.  He is particularly interested in understanding the nature and the process of effective 
intervention in decision-making in rural/peripheral communities in the Asia-Pacific region. 
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Andrew Ash, CSIRO, Brisbane
Climate adaptation and the development of northern Australia – what are the limits? 

The challenging climate and environment have always played a central role in discussions 
about the development of northern Australia. High temperatures, rainfall that is highly 
variable from one year to the next and cyclones are often listed as significant constraints 
to development. However, social and economic factors are just as important because 
infrastructure and services supporting the north lag significantly behind the rest of Australia.
How do these factors interact in the future under both a changing climate and a rapidly 
evolving social and economic environment?

Climate projections for northern Australia suggest smaller changes in rainfall compared with southern regions though 
the effects on variability and extreme events is still very uncertain. Consistent with trends of the last couple of decades, 
population is projected to increase at faster rate than the rest of Australia, as are the regional economies.
Barriers to adaptation are significant in some sectors and unless they are first addressed, the limits to adaptation will 
not be reached. For example, there are fundamental institutional, social and economic barriers associated with the 
ability of indigenous communities to be appropriately engaged and heard on the issue.
 Limits to adaptation are evident in a number of sectors that are central to current policy discussions on opportunities 
for the development of northern Australia. These limits include: agriculture - adaptation options that are economic 
in what is a high cost operating environment, physical limits to adaptation for some crop/horticulture and livestock 
farming systems; infrastructure – construction costs and associated insurance; mining - remaining operational during 
after extreme events; ecosystems – limits to improving resilience to existing stresses as a means of protecting 
ecosystems to increasing carbon dioxide concentrations and climate change.
 At present in a policy environment focused on economic development opportunities, relatively little attention is being 
paid to developing no regrets and low regrets adaptation options or in understanding the physical, social and economic 
limits to adaptation. 

Andrew Ash is a senior research leader in CSIRO. His research focuses on climatically variable tropical rangelands and agricultural systems in 
northern Australia and south-east Asia with a particular emphasis on improving profitability and environmental outcomes for rural communities.
Andrew was the inaugural Director of CSIRO’s Climate Adaptation Flagship, a position he held from 2007 until 2013. He  is a board member of two 
not for profit companies; the Reef and Rainforest Research Centre and Green Cross Australia. He is a member of the Independent Expert Group 
advising the Commonwealth Government on the Climate Adaptation Outlook and a member of the Independent Science Panel for ReefPlan. 

Conference dinner

Jon Black, Director-General, Department of Environment and Heritage Protection
Jon Black is the Director-General of the Department of Environment and Heritage Protection.
Jon has a strong background in water services industry in Queensland and was the former Director-General of 
the Department of Energy and Water Supply. Previous to this role, Jon was the CEO of the Northern South-East 
Queensland (SEQ) Distributor-Retailer Authority, UnityWater, and prior to that, the SEQ water and sewerage 
distribution business.
 Jon combines this first-hand industry knowledge with a wealth of leadership experience gained in his 25 year career 
with the Australian Army.
 Jon has qualifications from the University of New South Wales, the Australian Institute of Company Directors,  
The Royal Military College, Duntroon and the United States Marine Corps, Virginia, USA.
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Plenary session 4 - Coasts and local government

In many places, living on the coast means an increasing threat to human and natural systems from sea level rise, 
storm surge and coincident flooding from large rainfall events. For adaptation, the challenge is complex decision-
making. This session will explore this complexity through presentations from an ecosystems perspective, a local 
government perspective and from the perspective of floodplain managers.

Dorean Erhart, Local Government Association Queensland
Adaptation for local governments. 
Dorean Erhart is a Principal Advisor at the Local Government Association of Queensland with responsibility for the 
Natural Assets, Natural Resource Management and Climate Change Adaptation and Mitigation portfolios.  Dorean 
provides state and national level representation on behalf of Queensland Local Governments on relevant policy 
matters.  She also facilitates capacity building at both the elected and officer levels to encourage effective best 
practice approaches to local and regional planning and delivery.
 She has over 20 years’ experience in delivering policy, planning and implementation projects in the climate change 
adaptation, landscape architecture, natural environment and landscape ecology sectors.  Her particular areas of 
expertise are in interdisciplinary project design and coordination, and stakeholder consultation.
Dorean is sought after as a presenter and editor/reviewer and has recently appeared as a guest presenter on 
Gardening Australia talking about the impacts of environmental weeds.

Brig. Gen. Gerald Galloway, University of Maryland, USA
Flood Risk and Climate Change: 21st Century US Challenges and Realities. 

The last two decades in the United States have seen hurricanes and storms that have brought 
heavy loss of life and catastrophic property damages to much of the country.  At the same 
time, there is growing agreement that climate change is occurring. Hydrologic stationarity  
has been declared dead, greatly complicating flood analysis. Questions have arisen about 
the operations of existing dams and other flood structures and the ability of current flood 
mitigation measures to deal with the potential consequences of climate change and extreme 
events. The federal government is developing guidelines to increase the resilience to such 
events. While efforts to maintain existing structural flood protection measures such as dams 

and levees continue, the national focus is shifting to development of portfolios of both structural (dams. Levees) and 
non-structural measures (land-use planning, building codes, early warning systems, evacuation, floodproofing, flood 
insurance, and nature based systems such as wetland flood water storage and coastal dune development. A balanced 
approach to flood risk management is becoming a reality. 

Brigadier General (US Army, Retired) Gerald E. Galloway, PE, PhD is a Glenn L. Martin Institute Professor of Engineering, Department of Civil and 
Environmental Engineering and an Affiliate Professor, School of Public Policy, University of Maryland, College Park, Maryland, where his focus is on 
water resources policy, resilience, and disaster risk management under climate change. He serves as a consultant to several international, federal, 
state and non-governmental agencies and is involved in water projects in the US, Asia and South America.  He recently was a co-author with the 
WWF (UK) and the China Ministry of Water Resources, of a UNESCO book on Flood Risk Management, chaired a National Research Council (NRC) 
Study on Levees and the National Flood Insurance Program and was a member of a NRC Study, Disaster Resilience: A National Imperative. From 
1993 to 1994, he was assigned to the White House to lead a study of the Great Mississippi River Flood of 1993 and in 2006-2007 he chaired a study 
for the State of California on Deep Flooding in its Central Valley.  He is currently a member of the US National Academies’ Resilience Roundtable, 
a member of the Louisiana Governor’s Advisory Commission on Coastal Protection and Restoration and a member of the National Academy of 
Engineering and the National Academy of Public Administration. He is a 38 year veteran of the US Army, retiring as Dean (Chief Academic Officer)  
at the US Military Academy at West Point.  
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Richard Kenchington, University of Wollongong
Sciences and communities sharing and developing knowledge: the challenge of informing 
complex decisions.
The coastal zone is the focal area for highly complex and interdependent sets of factors 
operating at different scales.  Inter-disciplinary science boundaries, science knowledge/
community knowledge boundaries, the science policy boundary, and the science-to-
knowledge-to-policy process are central issues that can constrain evidence-based policy 
making and management. 
 Biophysical and socio-economic sciences are crucial knowledge sources but they have 
different cultures, methodological frameworks and views of science. Their interaction is a 

central issue in coastal zone management because achievement of objectives that address biophysical opportunities or 
constraints depends on influencing and managing people, their actions and impacts.  
 This paper reflects on work of the CSIRO Coastal Collaboration Cluster addressing the challenge of creating a system 
of knowledge development and sharing through trans-disciplinary processes, community engagement, communication 
and knowledge sharing. 

Richard Kenchington is a Professorial Fellow at the Australian National Centre for Ocean Resources and Security (ANCORS) University of Wollongong.  
A marine ecologist, he studied crown of thorns starfish and large scale surveys of the Great Barrier Reef. In 1977, was first member of the planning and 
research staff of the Great Barrier Reef Marine Park Authority retiring in 1999 as Executive Director. He works widely as a consultant and advisor on 
coastal, coral reef, and marine biodiversity and natural resource management. Current research includes synthesis of a CSIRO Coastal Cluster trans-
disciplinary social science project concerning barriers to the application of science in coastal zone management for climate change. 

Plenary session 5 - Future challenges for adaptation

With another national Climate Adaptation conference coming to a close, we start to think about where to from 
here...where is adaptation heading next? In this session we have asked Jon Barnett, ARC Future Fellow, political 
geographer and vocal commentator, together with our early career and student participants, to reflect on three 

days of talks and discussion and to share their views on where to from here.

Jon Barnett, Melbourne University
Adaptation – its about time. 

Time is a capricious yet critical element of climate change science and policy. Our science is more 
confident about the outcomes of change than it is about the timing of these changes, and our policies 
focus more on what can be done than on when things are to be done. Indeed, time is a paradox 
in climate change policy in many ways. No other policy community is informed by projections of 
change in 100 years time, yet asked to take urgent action now to avoid dangerous futures; and the 
imperatives of this distant future bring with them uniquely challenging uncertainties.
 This talk seeks to nail down three of the elements of time that are elusive in thinking about 

climate change adaptation. First, it addresses the degree to which adaptation is an urgent policy activity, arguing that 
projections of dangerous futures bring problems into the present, and that careful decisions are more important than 
rushed decisions. Second, it explains the way people’s understandings of time are not all alike and differ from those that 
inform adaptation policy. Third, it explains one way in which adaptation practices that begin now can be sustained over 
very long periods of time.

Jon Barnett is a Professor in the Department of Resource Management and Geography at Melbourne University. He is a political geographer whose 
research investigates the impacts of and responses to climate change on social systems, with a focus on risks to human insecurity, hunger, violent 
conflict, and water stress. He has done extensive field-work in the South Pacific, China, and East Timor. Jon is a Lead Author for the Fifth Assessment 
Report of the IPCC. He is the Executive Editor of the adaptation domain of Wiley Interdisciplinary Reviews Climate Change. 
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Panel sessions

Panel 1

Creating and sustaining value in light of climate change: Insights from food and 
beverage value chains
Food industries are facing increasing risks posed by climate change and associated climate variability. The challenge of 
adapting to overcome these risks is faced not only by farmers, but also by the network of businesses that deliver food 
to consumers. Practitioners and scientists come together in this session to discuss challenges and opportunities faced by 
food value chains. This discussion would cover issues such as developing and implementing adaptation strategies, from the 
perspective of value chain relationships, consumer value and linked climate futures.

Chair: Lilly Lim-Camacho (CSIRO) 

Panel members:
Paul Petrie (Treasury Wine Estates)
Nick Hazell (PepsiCo ANZ)
Monique White (Dairy Australia)

Panel 2

Vulnerable and disadvantaged communities
Vulnerable and disadvantaged people may be among the first and worst hit by climate change – even in developed 
countries like Australia.  One of the three ‘Outcome’ pillars for the Federal Government’s adaptation outlook is that 
‘disadvantaged groups can manage their climate risks’. This panel, convened together with the Australian Council of  
Social Service (ACOSS), will wrestle with how this objective can be delivered. 

Chair: Bridget Tehan (ACOSS)

Panel members:
Bridget Tehan (Victorian Council of Social Service)
Daniel Voronoff (Victorian Department of Human Services) 
Rae Walker (LaTrobe University)
John Richardson (Australian Red Cross)

Panel 3

Is cost-benefit analysis any use for informing adaptation decisions?
This session examines how Cost-Benefit Analysis is used in government decision-making. It explores recent extensions of 
Cost-Benefit Analysis, how it can be used or abused, and alternative approaches to making adaptation decisions. 

Chair: Steve Hatfield-Dodds (CSIRO) 
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Panel members:
Paul Hardisty (CSIRO)
Mark Gibbs (AECOM)
Todd Sanderson (University of Sydney)

Panel 4

How can we manage the risks of flooding related to climate change?
This session will explore the range of adaptation measures that can be deployed to better manage the risks of exacerbated 
flooding. The session will draw on NCCARF-funded projects to suggest interventions that governments can apply. Lessons 
from the management of floods in Australia in 2010-12 for climate change adaptation will be detailed. Comparisons with 
flood risk strategies in other countries will be made to identify where Australia may enhance its management. The session 
will conclude with a panel discussion with the overseas and Australian presenters.

Chair: Jamie Pittock (ANU)

Sponsor: Fenner School, Australian National University

Panel members:
Gerry Galloway (University of Maryland)
Caroline Wenger (Australian National University)
Susan Hunt (Australian National University)

Panel 5

Delivering on the ground actions: Moving out of the planning phase
The session will explore the issues faced by local government, regional areas and state governments in moving from the 
adaptation planning phase to on-the-ground delivery of adaptation activities. The session is intended to provide a broad 
national perspective, be interactive and enable conference attendees to access the knowledge and strategic perspective  
of the panellists.

Chair: Michelle English

Sponsor: Department of Environment, Water and Natural Resources (South Australia) 

Panel members:
Mark Stafford Smith (CSIRO)
Felicity-Ann Lewis (Mayor of the City of Marion and National President ALGA)
Victoria Hart (City of Melbourne)
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Panel 6

Business and markets
This session will explore the range of adaptation measures that can be deployed to better manage the risks of exacerbated 
flooding. The session will draw on NCCARF-funded projects to suggest interventions that governments can apply. Lessons 
from the management of floods in Australia in 2010-12 for climate change adaptation will be detailed. Comparisons with 
flood risk strategies in other countries will be made to identify where Australia may enhance its management. The session 
will conclude with a panel discussion with the overseas and Australian presenters. 

Chair: Karl Mallon (Climate Risk) 

Panel members:
Gulshan Singh (Insurance Australia Group) 
Matt Levey (Choice) 
Catherine Bremner (ANZ)

Panel 7

Communication - uncertainty is irrelevant
Decision making in the face of uncertainty is challenging, but uncertainty shouldn’t be used as an excuse for not considering 
climate change adaptation and investing in it where appropriate. Real and perceived uncertainties provide a key barrier to 
some people and organisations accepting the urgency of addressing climate change. They can also be a barrier to both a 
willingness to, and acknowledgement of the existing ability to, make responsible decisions about investing in adaptation. 

Chair: James Duggie (Department of Environment Regulation, WA)

Panel members:
Joseph Reser (Griffith University)
Tim Capon (University of Sydney)
Celeste Young (Victoria University)
Karl Braganza (Bureau of Meteorology)

Panel 8

The IPCC: after the Fifth Assessment, what next?
The Intergovernmental panel on Climate Change (IPCC) is in the process of concluding its Fifth Assessment, with the 
approval meeting for the last component – the Synthesis Report – due to take place this month. It is therefore a good 
time to pause and reflect on past achievements and to consider the future. What is the role of the IPCC in the fluctuating 
landscape of international climate change negotiations? Has the process to produce reports become too complex and too 
long drawn out? Are the Assessment Reports fit for purpose? This Panel brings together three senior authors from the Fifth 
Assessment to discuss these issues and to give their personal views on the future of the IPCC. 
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Chair: Jean Palutikof (NCCARF) 

Panel members:
Andy Reisinger (New Zealand Agricultural Greenhouse Gas Research Centre)
Jon Barnett (University of Melbourne)
Roger Jones (Victoria University)

Panel 9

Transformational adaptation: Why, when and how?
Major, purposeful action often resulting in significant changes to structures and functions, known as transformational 
adaptation, has been already implemented in some cases in order to adapt to climate change. There is the expectation 
that it will increasingly be needed. Unlike incremental adaptation, far less is understood about why, when and how 
transformational adaptation is required and deemed an appropriate option for consideration and action. The panel will 
discuss the challenges and opportunities related to decision making and active responses made at the transformational 
scale from an academic, industry and community perspective. Examples will be drawn from both coastal and agricultural 
regions within Australia. 

Chair: Mark Howden (CSIRO)

Panel members:
Mark Lubell (University of California)
Jamie Simmonds (Lockyer Valley Regional Council)
Paul Petrie (Treasury Wines)
Anne-Maree Dowd (CSIRO)

Panel 10

NSW Adaptation Research Hub – Turning Research into Action
Panel members will give a short overview of the activities of their nodes (10-15 minutes each), a moderated discussion will 
talk about the challenges faced in designing and delivering research that has operational and policy outcomes.  A short 
interactive workshop will be conducted using audience polling technology to better understanding the challenges faced by 
the researchers and endusers in the achieving workable outcomes.

Chair: Chris Lee (OEH NSW)

Sponsor: NSW Office of Environment and Heritage 

Panel members:
Lesley Hughes (Macquarie University)
Ron Cox (University of New South Wales)
Brent Jacobs (University of Technology)
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Guide to session themes

Parallel sessions

Session title by Theme Day Time Room

The business of adaptation

1 Business as usual? Productivity and prosperity in a changed climate 1 3.30 - 5.00pm 5

7 Business as usual? 2 8.30 - 10.00am Arena 1B

13 Economics to support adaptation decision making 2 3.30 - 5.00pm Arena 1B

19 Food security in a changing world 3 11.00am - 12.30pm 9

25 Agriculture 3 1.30 - 3.00pm 9

Well adapted communities

14 Building resilience of communities and community services 2 3.30 - 5.00pm 7

20 Engaging with stakeholders 3 11.00am - 12.30pm 7

26 Building resilience of communities and community services 3 1.30 - 3.00pm 7

Tools and communication

2 Communicating climate science and adaptation 1 3.30 - 5.00pm 6

8 Communicating climate science and adaptation 2 8.30 - 10.00am 5

15 The role of traditional knowledge in adaptation 2 3.30 - 5.00pm 5

21 The role of tools and knowledge in adaptation 3 11.00am - 12.30pm 5

27 The role of tools and knowledge in adaptation 3 1.30 - 3.00pm 5

On the edge: Coasts and extremes

3 High rise, high risk: How sea level rise will affect Australia’s   
coastline

1 3.30 - 5.00pm 7

9 Adapting coastal management 2 8.30 - 10.00am 6

16 Adapting coastal management 2 3.30 - 5.00pm 6

22 Climate extremes and disaster management 3 11.00am - 12.30pm 6

28 Climate extremes and disaster management 3 1.30 - 3.00pm 6

Framing adaptation

4 Frameworks for enabling adaptation 1 3.30 - 5.00pm 8

10 Barriers and enablers to local adaptation 2 8.30 - 10.00am 7

23 Frameworks, policy and regulation 3 11.00am - 12.30pm Arena 1B

29 Frameworks, policy and regulation 3 1.30 - 3.00pm Arena 1B

Adaptation in the landscape

5 Planning for adaptation in natural resource management 1 3.30 - 5.00pm 9
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11 Adapting water resource management 2 8.30 - 10.00am 8

17 Planning for adaptation in natural resource management 2 3.30 - 5.00pm 8

24 Approaches for adapting and transforming conservation     
management

3 11.00am - 12.30pm 8

Our urban environment

6 Climate adaptation engineering for built infrastructure 1 3.30 - 5.00pm 4

12 Urban infrastructure and livelihoods 2 8.30 - 10.00am 9

18 Urban infrastructure and livelihoods 2 3.30 - 5.00pm 9

30 Infrastructure, communities and livelihoods 3 1.30 - 3.00pm 8

    
Session title by Theme Day Time Room

The business of adaptation

1 Business and economics 1 5.10 - 6.30pm 5

Well adapted communities

2 Building resilient communities and community services 1 5.10 - 6.30pm 6

7 Building resilience of communities and community services 2 5.10 - 6.30pm 7

Tools and communication

3 Communicating climate science and adaptation 1 5.10 - 6.30pm 6

8 Tools and knowledge to support adaptation 2 5.10 - 6.30pm 5

On the edge: Coasts and extremes

4 Adapting coastal management 1 5.10 - 6.30pm 7

9 Health, heat and extremes 2 5.10 - 6.30pm 6

Framing adaptation

5 Frameworks, policy and regulation 1 5.10 - 6.30pm 8

10 Frameworks, policy and regulation 2 5.10 - 6.30pm Arena 1B

Adaptation in the landscape

6 Planning for adaptation in natural resource management 1 5.10 - 6.30pm 9

11 Planning for adaptation in natural resource management 2 5.10 - 6.30pm 8

Our urban environment

12 Urban infrastructure and livelihoods 2 5.10 - 6.30pm 9

Synopsis and Speedtalk sessions
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Guide to Posters

# Poster title by Theme Presented by

The business of adaptation

F01 Climate change disclosure of Australian financial institutions Banhalmi-Zakar, Z

F02 Financial costs and benefits of REDD+ scheme for community-based forest 
management systems in Nepal

Bhattarai, T

F03 Using ecosystem marketplaces to build coral reef resilience to committed climate 
change in the Great Barrier Reef Marine Park, Australia

Buckwell, A

F04 Improving risk management and carbon sequestration with sown pastures Clewett, J

F05 Tuna catch in Tongan waters: The relationship with SST and ENSO and the impact on 
economic development and food security

Finaulahi, S

F06 Climate risk of potential extreme rainfall impacts on mining projects in Peru Gonzalez, F

F07 A framework for estimating economic impacts of climate change on tea production: 
robust adaptation approaches

Gunathilaka, R

F08 Mainstreaming climate change adaptation in a multilateral development bank-funded 
road infrastructure project in Cambodia: Challenges and opportunities

Leng, B

F09 Exploring adaptation options for a region nominally favoured by climate change -  
A Tasmanian case study

MacLeod, N

F10 When does solar PV reduce electricity demand? Maiden, J

F11 Climate impacts, implications and adaptation options for the uranium supply chain in 
South Australia

Pizarro, J

F12 Estimating parameters for distributions for catastrophic and climate impacted events 
based on expert opinions

Trueck, S

F13 Preparing Australian dairy businesses for extreme and more variable climates through 
interdisciplinary research

White, M

Well adapted communities

E01 Using drought history in Funafuti to educate communities for resilience Ailesi, M

E02 Impacts of climate change to the transhumance system and local adaptation measures 
in the Himalayas

Aryal, S

E03 Climate change impact on women’s livelihood in Bangladesh: vulnerabilities versus 
adaptabilities

Asaduzzaman, M

E04 Planning for climate adaptation with Indigenous peoples in the Mackay Whitsunday 
region

Bell, R

E05 How the Vanuatu Rainfall Network helps to improve climate science and adaptation 
planning: building support for action

Malsale, P

E06 Stories from the field: Community-based climate change adaptation in Fiji McNamara, K

E07 Learning from past severe droughts in Niue for future adaptation Mitiepo, R

E08 Analysis of climate change perception and indigenous rural household strategies for 
adaptation in Sikkim Himalaya - multinomial choice analysis

Mohanty, A

E09 A recipe for resilience in regional Victoria Nolan, M
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E10 Embracing adaptation as a multi-scalar phenomenon: assessing adaptive capacity of 
local communities in Central Kalimantan

Paris, T

E11 Where to adapt, and who to adapt for: An example from Mongolia Sullivan, C

E12 Adaptive capacity, adaptation and ethnic diversity in Australian households Toole, S

E13 Perceived climate change impacts and adaption options among cropping farmers: 
Evidence from North-West Cambodia

Touch, V

E14 Vulnerability influences the successful implementation of climate change adaptations van Putten, I

E15 Engaging beyond grief and fear for effective adaptation action Young, C

E16 Positive subsidiarity and resilience - offering a way for governments to let go? Johnston, G

Knowledge, tools and communication

B01 Tropical cyclones in the central southwest Pacific - trends & relationship with El Niño-
Southern Oscillation

Atalifo, T

B02 Pacific whispers: Communicating climate information in support of adaptation Bennett, K

B03 Identifying needs and enhancing learning about climate change adaptation and water 
planning at the post-graduate level

Clewett, J

B04 Co-producing climate knowledge, 1: Climate impacts and decision-implications Cradock-Henry, N

B05 Co-producing climate knowledge, 2: Communities of practice and decision-relevance Lawrence, J

B06 Co-producing climate knowledge, 3: Communities of practice and co-production Blackett, P

B07 Web tools to support Adaptation: www.climatechangeinaustralia.gov.au Erwin, T

B08 Using participatory visual methods to identify climate adaptation responses in a SEQ 
canal estate

Grant, B

B09 ‘What-if' scenarios for future planning: climate related adaptation from terrain 
evaluation results (CRATER) for protecting mine productivity

Hodgkinson, J

B10 What can we learn from the drought history of the Republic of Marshall Islands? Juria, N

B11 Managing a highly variable and changing climate – a climate science perspective Kokic, P

B12 Statistical downscaling of multiple CMIP5 GCMs for studies of agricultural adaptation 
to climate change: Rainfall and temperature over the NSW wheat belt

Liu, D

B13 Natural resource management planning for climate change: Information needs and 
challenges

Loechel, B

B14 Combining mitigation and adaptation strategies for engaging communities in climate 
change action

Meiklejohn, D

B15 Confidence in projected changes to Australian Climate: contribution from model 
evaluation

Moise, A

B16 Oil exploration and compliance with international environmental standards: The case 
of double standards in the Niger Delta of Nigeria

Oluduro, O

B17 ENSO's bullseye: The influence of ENSO phases on rainfall across Kiribati Rubetaake, K
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On the edge: Coasts and extremes

A01 Decision-making to facilitate habitat movements in coastal Australia Chamberlain, D

A02 National impact assessment of sea-level rise to Korean Coast by sea-level rise in the 
socioeconomic context

Cho, K

A03 A marine climate change adaptation blueprint for coastal regional communities Frusher, S

A04 Adapting to the future: Challenges for coastal settlements in Victoria Roos, P

A05 Mapping and visualisation of urbanised area inundation vulnerability: a case-study 
from the Yarra River delta in the City of Melbourne, Victoria, Australia

Lynch, Y

A06 Tropical cyclones and their impact on Samoa Lepale, J

A07 Improving knowledge of tropical cyclone behaviour in Cook Islands as a means of 
building resilient communities

Akavaanga, T

A08 Improving drought response by examining past impacts on water resources in Port 
Moresby

Kila, K

A09 Landslides in Chuuk State, Federated States of Micronesia Berdon, M

A10 The development of research and innovative policies specific to the water-related 
impacts of climate change on health in Cambodia – The “DRIP-SWICCH” Project

Davies, G

A11 Global Green and Healthy Hospitals: a collaborative global network supporting 
healthcare's response to climate risk

Armstrong, F

A12 Hot property Loughnan, M

A13 Hot weather and work-related injury in Melbourne, Australia: Assessment of 
association using a case crossover approach

McInnes, J

A14 Shoreline erosion in the Rock Islands of Palau Ngemaes, M

A15 Community, consultants and council: a case study in adapting to an emerging coastal 
vulnerability

Pribac, F

A16 King tides in Nauru Smith, G

A17 Reimagining Futures: developing a shared understanding of coastal hazards and private 
risk in Tasmanian communities

Sturges, A

A18 Washed away: Putting the April 2014 Honiara flood event in historical context Tahani, L

A19 Climate change and workplace heat exposure: Perceptions from occupational 
hygienists

Xiang, J

A20 Extreme heat and occupational heat illness in South Australia, 2001-2010 Xiang, J

A21 Climate change and occupational heat stress: Perceptions from workers Xiang, J

Framing adaptation

C01 Weathering the storms of drought: Reconceptualising drought risk management by 
Australian wheat farmers

Adeyinka, A

C02 Stakeholders dialogue on building support for decision-making of the climate risk 
management strategy in Japan

Aoki, E

C03 Comparison of risk governance in relation to flooding in Brisbane and Beijing Baldwin, C

C04 Changing the climate in local government - Negotiating the role of Sustainability 
Officer in urban and rural councils

Ballardie, R

Guide to Posters
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C05 Now is the time for national and international climate change practitioner certification Buchan, A

C06 A framework for the adaptation of Indigenous heritage sites to the impacts of climate 
change

Carmichael, B

C07 Defining bush fire hazard reduction burn windows: a partnership between scientists 
and practitioners

Clarke, H

C08 Climate change adaptation plans: Going beyond the bio physical impacts Collins, L

C09 Challenges in mainstreaming climate change adaptation: the case of Albay, Philippines Cuevas, S

C10 Climate change adaptation in Fiji: A scenario of productivity and prosperity Deo, A

C11 Can Jakarta adapt to climate change risks? Overcoming barriers in adaptation process 
within the local government context

Dwirahmadi, F

C12 Missed opportunities: a systems view of local government climate change adaptation 
in NSW

Fallon, D

C13 Legal framework for strengthening the role of local government of Bangladesh in 
addressing climate adaptation and food security

Haque, M

C14 Building an adaptive governance framework for strengthening institutional actors' 
roles within their networks to coordinate climate change adaptation decision-making  
- a preliminary literature review

Lincoln, B

C15 Challenges in improving adaptation practice and governance Mustelin, J

C16 Understanding adaptation practice through the problem solution process Young, C

C17 The policy and strategy for adaptation, mitigation of climate change on agriculture 
and biodiversity in Vietnam

Nguyen, V

Adaptation in the landscape

D01 Adapting our conservation objectives: The case of the disappearing freshwater 
wetlands of the Timor Sea drainage basin

Blanch, S

D02 Ensuring Top End river systems can buffer the impacts of climate change Blanch, S

D03 Please don't write natural resource management plans for climate adaptation Buchan, A

D04 The significance for soil organic carbon (C) sequestration of omitting Australian soil 
erosion from C cycling

Chappell, A

D05 Selecting climate futures for NRM planning: making the best use of new and prior 
information

Doerr, V

D06 The pursuit of fine-resolution climate projections to give physically plausible impacts 
on water resources

Ekstrom, M

D07 Cold and wet "hotspots": Conservation of threatened vertebrates under climate change 
in SW Australia

Ford, B

D08 On the road again - Engagement with Australia's NRM communities on new climate 
change projections

Gerbing, C

D09 Engaging Australia: lessons from the AdaptNRM engagement strategy Lim-Camacho, L

D10 Involving leguminous crop rotation as climate change adaption option also as lower 
nitrous oxide emissions from dryland cropping

Ma, Y

D11 Investigating barriers to local adaptation for water security in rural pacific island 
communities

MacDonald, M
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D12 The use of Bayesian Network Modelling to facilitate adaptation within regional NRM 
Planning in the Condamine River Catchment

Mitchell, C

D13 Short term effluent management in a changing Tasmanian climate Murphy, L

D14 Responses in tissue water relations and growth in a C4 and C3 forage grasses  
to elevated ambient CO2

Mwendia, S

D15 Adapting water resource management in coastal area:  
A case study in Hai Phong, Vietnam

Phan, T

D16 Climate change, Indian agriculture & path to adaptive measures Reena, R

D17 Multigenerational exposure to elevated CO2 creates resilience in the Sydney rock 
oyster

Ross, P

D18 Adaptation strategies for ocean acidification in Australia Schmutter, K

D19 Are we there yet? Integrated water sensitive open space planning for climate change 
adaptation

Schuch, G

D20 Linking landholders in landscape fire planning – A model of adaptation engagement Thompson, P

D21 Mitigation of carbon uptake limitation in long-term drought in Eucalyptus species from 
contrasting hydro-climates and its implication to climate change adaptation

Zhou, S

Our urban environment

G01 Assessing the influence of vegetation cover structure on urban heat using remote 
sensing

Adams, M

G02 NSW Urban Green Cover Program – helping to minimise the impacts of climate change 
in local communities

Dunford, S

G03 Transpiration cooling effect as a heatwave mitigation strategy in the urban 
environment of Parramatta, Western Sydney

Han, J

G04 Adaptive reuse of vacant spaces in a changing climate – the case of the city of Tainan Lin, M

G05 An Urban Inventory for Climate Adaptation Sciences Lipkin, F

G06 Is there any difference between the actual risks and perceived risks of recurring 
droughts on mined land rehabilitation in Eastern Australia?

Naovalath, T

G07 Impacts of tree planting on indoor heat stress in Australia Ren, Z

G08 Climate change impacts and adaptation in the energy sector Toth, F

G09 Impact of temperature on respiratory-related years of life lost: the role of urban 
vegetation

Xu, Z
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sewtanzania.com

Your conference satchel was made by SEW (Supporting 
+ Empowering Women), a social enterprise that 
employs HIV+ women in Arusha, Tanzania. 

SEW seeks to end the stigma associated with HIV by 
demonstrating that HIV+ women are resilient, industrious 
and capable.

Our employees produce recycled items under the SEW label with our 
recycled fair-trade conference bag proving our most popular creation. 

available 
at the Registration Desk 

$13
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Gold Coast Convention and Exhibition Centre

World’s first convention centre to receive the EarthCheck Gold status.  
Committed to sustainable practices and initiatives. 

Contact details
Gold Coast Convention and Exhibition Centre
2684 -2690 Gold Coast Highway
Cnr Gold Coast Highway & TE Peters Drive
Broadbeach, QLD 4218
Australia
Tel: +61 7 5504 4000
http://www.gccec.com.au
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49	  
	  

Adams	  
	  

Synopsis	  talk	  &	  poster	  
Synopsis	  session	  12,	  Tuesday	  5.10-‐6.30pm	  

	  
	  

Assessing	  the	  influence	  of	  vegetation	  cover	  structure	  on	  urban	  heat	  
using	  remote	  sensing.	  
	  
Matthew	  Adams	  (1),	  Peter	  Smith	  (2)	  	  
(1)	  Office	  of	  Environment	  and	  Heritage,	  Parramatta,	  NSW,	  Australia,	  (2)	  Macquarie	  
University,	  North	  Ryde,	  NSW,	  Australia	  	  
	  
Cities	  around	  the	  world	  are	  pursuing	  increasing	  green	  or	  vegetation	  cover	  as	  a	  way	  
of	  adapting	  to	  escalating	  temperatures	  whilst	  improving	  beauty,	  biodiversity	  and	  
recreational	  value.	  However,	  the	  shape	  of	  the	  relationship	  between	  vegetation	  cover	  
and	  urban	  temperature	  can	  be	  masked,	  controlled	  or	  exaggerated	  by	  vegetation	  
structure,	  topography	  and	  other	  climate	  variables.	  Our	  paper	  examined	  the	  
relationship	  between	  Sydney's	  urban	  surface	  temperature	  and	  vegetation	  cover	  as	  
defined	  by	  two	  vegetation	  indices;	  mixed	  vegetation	  cover	  and	  tree	  cover	  
exclusively.	  The	  shape	  of	  this	  relationship	  and	  relative	  influence	  of	  confounding	  
factors	  are	  explored	  using	  penalized-‐likelihood	  criteria	  ranked	  regressions.	  Overall,	  
increasing	  tree	  cover	  reduces	  average	  surface	  temperatures	  more	  dramatically	  than	  
mixed	  vegetation	  cover.	  This	  study	  demonstrates	  that	  the	  extent	  of	  influence	  of	  
greencover	  on	  surface	  temperatures	  is	  more	  accurately	  defined	  by	  identifying	  and	  
incorporating	  site	  specific	  factors	  that	  confound	  the	  influence.	  Best	  predictor	  models	  
are	  significantly	  improved	  when	  the	  influences	  of	  elevation,	  coastal	  effects	  and	  
urban	  structure	  are	  added.	  Therefore,	  heat	  reducing	  urban	  greening	  strategies	  will	  
be	  improved	  if	  based	  on	  local	  variables	  and	  condition	  information.	  
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Weathering	  the	  storms	  of	  drought:	  Reconceptualising	  drought	  risk	  
management	  by	  Australian	  wheat	  farmers.	  
	  
Adewuyi	  Ayodele	  Adeyinka	  (1,2),	  Chandrasekhar	  Krishnamurti	  (2),	  Tek	  Maraseni	  (1),	  
Sommarat	  Chantarat	  (3)	  	  
(1)	  International	  Centre	  for	  Applied	  Climate	  Sciences,	  Institute	  for	  Agriculture	  and	  the	  
Environment,	  University	  of	  Southern	  Queensland,	  Toowoomba,	  Australia,	  (2)	  
Australian	  Centre	  for	  Sustainable	  Business	  and	  Development,	  University	  of	  Southern	  
Queensland,	  Toowoomba,	  Australia,	  (3)	  Ardnt-‐Cordon	  Department	  of	  Economics,	  
Crawford	  School	  of	  Public	  Policy,	  Australian	  National	  University,	  Canberra,	  Australia	  	  
	  
We	  looked	  into	  the	  strategies	  farmers	  adopt	  in	  managing	  their	  revenue	  risk	  due	  to	  
drought.	  The	  prospects	  of	  managing	  the	  challenges	  of	  indemnity-‐based	  insurance	  
with	  rainfall-‐index	  insurance	  were	  discussed.	  We	  established	  the	  relationship	  
between	  yield	  (wheat)	  and	  cumulative	  standardized	  precipitation	  indices	  based	  on	  
data	  from	  1971	  till	  2010.	  The	  hedging	  efficiency	  of	  the	  product	  was	  analysed	  using	  
Certainty	  Equivalence	  of	  Revenue,	  Conditional	  Tail	  Expectations	  and	  Mean	  Root	  
Square	  Loss.	  The	  diversification	  prospect	  of	  the	  risk	  was	  captured	  with	  Loss	  Ratios.	  
Previous	  studies	  assumed	  constant	  price	  but	  our	  analysis	  suggests	  that	  the	  inverse	  
relationship	  between	  price	  and	  yield	  reduces	  the	  willingness	  to	  pay	  for	  insurance.	  
Differences	  in	  hedging	  efficiency	  were	  observed	  between	  Queensland	  and	  Western	  
Australia	  and	  methodology	  adopted.	  Farmers	  from	  locations	  with	  high	  rainfall	  
variability	  were	  more	  willing	  to	  pay	  for	  the	  insurance.	  The	  results	  from	  the	  Loss	  Ratio	  
Analysis	  showed	  that	  pooling	  insurance	  contracts	  reduced	  risk	  to	  the	  insurer.	  We	  
concluded	  that	  other	  variables	  would	  have	  to	  be	  taken	  into	  consideration	  in	  order	  to	  
design	  robust	  weather-‐index	  insurance.	  We	  noted	  that	  the	  current	  amendments	  to	  
drought	  policy	  in	  Australia	  have	  traded	  efficiency	  for	  equity.	  Some	  necessary	  legal	  
and	  regulatory	  requirements	  for	  a	  sustainable	  adaptation	  to	  drought	  through	  recent	  
innovative	  insurance	  options	  in	  the	  Australian	  market	  were	  also	  enumerated	  with	  
regards	  to	  anti-‐competition	  laws	  and	  insurable	  interests.	  It	  was	  recommended	  that	  
stamp	  duties	  on	  agro-‐insurance	  be	  abolished	  and	  tax	  incentives	  on	  insurance	  
premium	  would	  make	  farmers	  adjust	  their	  practices	  towards	  profitability	  and	  
forestall	  rural	  debt.	  
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Using	  drought	  history	  in	  Funafuti	  to	  educate	  communities	  for	  resilience	  
	  
Meelina	  Ailesi	  (1)	  	  
(1)	  Tuvalu	  Meteorological	  Service,	  Tuvalu,	  Tuvalu	  	  
	  
During	  the	  latter	  half	  of	  2011	  there	  was	  a	  severe	  drought	  in	  Tuvalu,	  a	  South	  Pacific	  
island	  country	  of	  approximately	  10,500	  people.	  A	  state	  of	  emergency	  was	  declared	  
on	  September	  28	  2011,	  with	  rationing	  of	  available	  fresh-‐water.	  This	  drought	  
coincided	  with	  a	  La	  Niña,	  which	  ended	  in	  April-‐May	  2012.	  
	  
The	  purposes	  of	  this	  investigation	  are:	  to	  discover	  the	  level	  and	  the	  severity	  of	  the	  
dry	  weather	  events	  on	  the	  islands	  of	  Tuvalu;	  define	  the	  need	  for	  an	  emergency	  
water	  supply;	  and	  reflect	  on	  lessons	  learned	  from	  past	  drought	  occurrences	  to	  help	  
communities	  better	  prepare	  for	  possible	  drought	  and	  water	  shortages	  in	  the	  future.	  
This	  will	  be	  done	  by	  providing	  information	  on	  the	  impacts	  of	  the	  extended	  periods	  of	  
reduced	  rainfall	  on	  water	  and	  food	  security.	  
	  
This	  study	  analysed	  Funafuti	  Rainfall	  data,	  which	  clearly	  indicates	  that	  there	  has	  
been	  a	  negative	  trend	  of	  -‐212	  millimetres	  per	  decade	  since	  1980-‐2013.This	  could	  
may	  an	  increase	  in	  the	  occurrence	  and	  duration	  of	  future	  drought	  events.	  
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Improving	  knowledge	  of	  Tropical	  Cyclone	  behavior	  in	  Cook	  Islands	  as	  a	  
means	  of	  building	  resilient	  communities	  
	  
Turiongo	  Akavaanga	  (1),	  Grant	  Beard	  (1)	  	  
(1)	  Cook	  Islands	  Meteorological	  Service,	  Avarua,	  Cook	  Islands,	  (2)	  COSPPac,	  Bureau	  of	  
Meteorology,	  Melbourne,	  Australia,	  	  
	  
This	  paper	  reviews	  the	  understanding	  of	  the	  effect	  of	  tropical	  cyclones	  behaviour	  in	  
the	  Cook	  Islands	  towards	  the	  communities.	  The	  Cook	  Islands	  are	  highly	  vulnerable	  to	  
natural	  disasters	  and	  the	  effects	  of	  climate	  change.	  Cyclones	  are	  the	  most	  frequently	  
occurring	  natural	  hazard,	  causing	  casualties	  and	  serious	  damage	  to	  property	  and	  
infrastructure.	  It	  is	  well	  known	  that	  during	  the	  El	  Niño	  phase,	  the	  risk	  of	  tropical	  
cyclone	  occurrence	  increases	  to	  the	  east	  of	  the	  Date	  Line	  in	  the	  South	  Pacific.	  Most	  
of	  the	  well-‐known	  or	  notorious	  cyclones	  that	  affected	  the	  Cook	  Islands	  eventuated	  
during	  El	  Niño	  cycles:	  Sally	  in	  1987;	  Martin	  in	  1997;	  and	  Meena,	  Nancy,	  Olaf,	  Percy	  
and	  Rae	  within	  five	  weeks	  in	  2005.	  With	  observations	  close	  to	  thresholds,	  the	  
2004/05	  period	  is	  not	  universally	  recognised	  as	  an	  El	  Niño	  event.	  For	  example,	  it	  
doesn't	  appear	  on	  the	  Australian	  list	  of	  events.This	  study	  will	  compare	  the	  2004/05	  
tropical	  cyclone	  season	  in	  the	  Cook	  Islands	  to	  previous	  and	  subsequent	  tropical	  
cyclone	  seasons	  to	  determine	  its	  standing	  in	  the	  historical	  record.	  Historical	  data	  
shows	  that	  during	  the	  2004/05	  season,	  five	  cyclones,	  four	  of	  which	  were	  severe,	  
affected	  the	  Cook	  Islands	  within	  a	  five	  week	  period	  during	  February	  and	  early	  March.	  
This	  is	  the	  equal	  highest	  number	  of	  tropical	  cyclones	  over	  the	  Cook	  Islands	  in	  any	  
one	  season	  on	  record.In	  conclusion,	  this	  paper	  will	  fully	  clarify	  the	  predictability	  of	  
these	  hazards	  based	  on	  El	  Niño	  episodes	  and	  how	  they	  can	  ensure	  communities	  to	  
become	  resilient	  on	  such	  hazards.	  
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Application	  of	  phase	  change	  materials	  to	  improve	  indoor	  comfort	  
during	  extreme	  heat	  waves	  in	  Australian	  cities	  
	  
Sayanthan	  Ramakrishnan	  (1),	  Morshed	  Alam	  (1),	  Xiaoming	  Wang	  (2),	  Jay	  Sanjayan	  
(1),	  John	  Wilson	  (1)	  	  
(1)	  Swinburne	  University	  of	  Technology,	  Melbourne,	  Victoria,	  Australia,	  (2)	  
Commonwealth	  Scientific	  and	  Industrial	  Research	  Organisation	  (CSIRO),	  Melbourne,	  
Victoria,	  Australia,	  	  
	  
Incorporation	  of	  phase	  change	  materials	  (PCM)	  into	  building	  envelope	  is	  found	  to	  be	  
an	  innovative	  and	  effective	  way	  of	  decreasing	  the	  energy	  consumption	  and	  
greenhouse	  gas	  emission	  in	  the	  building	  sector.	  In	  addition,	  isothermal	  energy	  
storage	  nature	  of	  PCM	  could	  improve	  the	  occupant	  comfort	  and	  reduce	  the	  
potential	  heat	  stress	  during	  extreme	  heat	  waves	  by	  cutting	  down	  the	  peak	  indoor	  
temperature	  which,	  in	  turn,	  will	  result	  in	  reduced	  heat	  related	  mortalities.	  
Therefore,	  this	  study	  investigated	  the	  effect	  of	  PCM	  in	  reducing	  potential	  heat	  stress	  
risks	  in	  naturally	  ventilated	  residential	  buildings	  during	  heat	  waves	  using	  building	  
simulation	  software	  EnergyPlus.	  The	  2009	  weather	  data	  of	  Melbourne,	  which	  is	  well	  
known	  for	  the	  heat	  waves,	  has	  been	  used	  for	  the	  simulation.	  Discomfort	  Index	  (DI)	  
has	  been	  used	  as	  an	  indicator	  for	  the	  heat	  stress	  which	  has	  three	  different	  
categories:	  Mild,	  Moderate	  and	  Severe.	  From	  the	  simulation,	  it	  was	  observed	  that	  
appropriate	  selection	  of	  PCM	  according	  to	  local	  climate	  conditions	  in	  combination	  
with	  better	  ventilation	  design	  could	  reduce	  the	  hours	  of	  Discomfort	  Index	  by	  up	  to	  
32%	  and	  29%	  in	  moderate	  and	  severe	  ranges	  respectively.	  But	  these	  figures	  were	  
reduced	  to	  7	  %	  and	  10	  %	  for	  PCM	  enabled	  building	  without	  night	  ventilation.	  In	  
conclusion,	  it	  is	  foreseeable	  that	  PCM	  with	  suitable	  phase	  transition	  properties	  
would	  have	  potential	  for	  minimizing	  the	  effect	  of	  heat	  waves,	  on	  the	  occupant	  
health	  and	  comfort	  in	  Australian	  residential	  buildings.	  However,	  proper	  building	  
design	  is	  critical	  for	  the	  effective	  use	  of	  phase	  change	  materials.	  
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Adaptation	  planning	  on	  Australia's	  irrigation	  frontier	  
	  
Jason	  Alexandra	  (1),	  Rohan	  Nelson	  (2)	  	  
(1)	  Alexandra	  &	  Associates,	  Victoria,	  Australia,	  (2)	  Tasmanian	  Institute	  of	  Agriculture,	  
Hobart,	  Australia.	  	  
	  
Irrigation	  is	  an	  ancient,	  proven	  and	  powerful	  climate	  adaptation,	  supporting	  
productive	  agriculture	  in	  inhospitable	  and	  variable	  climates.	  In	  the	  past	  decade,	  
while	  attention	  has	  focused	  on	  water	  reforms	  in	  the	  Murray	  Darling	  and	  expanding	  
Australia's	  northern	  "irrigation	  frontiers",	  an	  estimated	  billion	  dollars	  has	  been	  
invested	  in	  expanding	  irrigation	  in	  Australia's	  southern	  "water	  frontier"	  and	  wettest	  
state,	  Tasmania.Foresighting	  methods	  were	  used	  in	  a	  consultative	  R&D	  planning	  
project	  that	  resulted	  in	  commitments	  to	  establish	  an	  R&D	  coalition	  that	  will	  deliver	  
the	  "knowledge	  infrastructure"	  needed	  to	  compliment	  investments	  in	  the	  "hard"	  
water	  resources	  infrastructure.The	  foresighting	  project	  aimed	  to	  clarify	  priorities	  and	  
reconcile	  the	  supply	  and	  demand	  for	  R&D	  and	  improve	  capacity	  for	  innovation.	  
Multiple	  drivers	  including	  future	  climates	  and	  climate	  policies	  were	  used	  in	  three	  
divergent	  scenarios	  for	  the	  future	  of	  Tasmanian	  agriculture,	  where	  irrigation	  already	  
accounts	  for	  approximately	  %60	  of	  the	  gross	  value	  of	  production.	  The	  scenarios	  
focused	  on	  irrigation	  and	  related	  industries	  taking	  into	  account	  broader	  socio-‐
political,	  economic	  and	  environmental	  drivers,	  such	  as	  global	  markets	  and	  climate	  
change	  impacts,	  both	  direct	  and	  indirect.The	  scenarios	  were	  intended	  to	  stimulate	  
discussion	  and	  generate	  debate.	  Participants	  were	  invited	  to	  explore	  the	  dynamic	  
relationships	  between	  R&D,	  public	  policy	  and	  economic	  development.Foresighting	  
methods	  proved	  useful	  in	  consultative	  R&D	  planning.	  In	  response	  to	  the	  scenarios,	  
stakeholders	  expressed	  strong	  support	  for	  an	  ambitious	  R&D	  initiative	  focused	  on	  
achieving	  broad	  societal	  goals	  -‐	  sustainability,	  productivity,	  and	  regional	  
development	  -‐	  and	  for	  establishing	  cooperative	  innovation	  networks	  to	  deliver	  it.	  
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Climate	  Ready:	  An	  adaptation	  guide	  for	  Australia	  
	  
Mark	  Stafford	  Smith	  (2),	  Katie	  Eberle	  (1),	  Brenda	  Lin	  (2),	  Lesley	  Andrew	  (1),	  Anna	  
Summers	  (1),	  	  
(1)	  Department	  of	  the	  Environment,	  Canberra,	  ACT,	  Australia,	  (2)	  CSIRO,	  Canberra,	  
ACT,	  Australia.	  	  
	  
Communities,	  businesses	  and	  governments	  at	  all	  levels	  are	  continually	  being	  
challenged	  by	  ongoing	  climate	  change	  and	  extreme	  events.	  However,	  adaptation	  
practitioners	  have	  found	  that	  there	  is	  no	  clear,	  authoritative	  guidance	  on	  adapting	  to	  
the	  impacts	  of	  climate	  change.	  The	  Department	  of	  the	  Environment	  and	  the	  
Commonwealth	  Science	  and	  Industry	  Research	  Organisation	  (CSIRO)	  are	  teaming	  up	  
to	  fulfil	  this	  need	  by	  developing	  an	  online	  climate	  adaptation	  guide	  for	  Australia.	  The	  
adaptation	  guide	  will	  assist	  all	  decision-‐makers	  to	  make	  informed	  decisions	  to	  
manage	  the	  impacts	  of	  climate	  change	  on	  behalf	  of	  the	  organisation	  or	  community	  
they	  represent.	  
	  
The	  adaptation	  guide	  will	  supersede	  the	  Australian	  Greenhouse	  Office	  Risk	  
Management	  Guide	  (2006)	  by	  providing	  leading	  practice	  guidance	  on	  the	  climate	  
change	  adaptation	  planning	  process.	  It	  is	  being	  developed	  with	  climate	  change	  
adaptation	  practitioners,	  through	  collaborative	  writing	  and	  user-‐testing	  workshops	  
and	  review	  processes,	  to	  ensure	  it	  is	  practical,	  accessible	  and	  useful	  for	  end-‐users.	  It	  
will	  also	  draw	  on	  the	  CSIRO	  regional	  climate	  scenarios	  by	  giving	  users	  guidance	  on	  
choosing	  climate	  information	  at	  various	  levels	  of	  complexity	  and	  the	  ability	  to	  
interrogate	  a	  range	  of	  climate	  variables.	  
	  
Case	  studies	  will	  be	  used	  to	  provide	  real-‐life	  examples	  of	  how	  to	  complete	  specific	  
steps,	  to	  demonstrate	  adaptation	  planning	  for	  different	  sectors	  and	  to	  highlight	  
potential	  outcomes.	  If	  you	  have	  a	  case	  study	  that	  you	  believe	  would	  be	  helpful	  to	  
highlight	  adaptation	  challenges	  and	  successes,	  please	  contact	  us.	  
Due	  for	  release	  in	  early	  2015	  
Contact:	  	  
CSIRO:	  Brenda	  Lin	  brenda.lin@csiro.au	  
Department	  of	  the	  Environment:	  Lesley	  Andrew	  lesley.andrew@environment.gov.au	  
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Oral	  
Parallel	  session	  25,	  Thursday	  1.30-‐3.00pm	  

	  
	  

Objective	  assessment	  of	  mixed	  farming	  system	  response	  to	  climate	  
changes	  are	  needed	  before	  making	  radical	  adaptive	  response	  
	  
Muhuddin	  Anwar	  (1,2),	  John	  Finlayson	  (1,2),	  Phillip	  Graham	  (3),	  Michael	  Cashen	  (1),	  
Timothy	  Sides	  (1)	  
(1)	  NSW	  Department	  of	  Primary	  Industries,	  Wagga	  Wagga	  Agricultural	  Institute,	  
Wagga	  Wagga,	  NSW	  2650,	  Australia,	  (2)	  Graham	  Centre	  for	  Agricultural	  Innovation	  
(An	  alliance	  between	  NSW	  Department	  of	  Primary	  Industries	  and	  Charles	  Sturt	  
University),	  Wagga	  Wagga,	  NSW	  2650,	  Australia,	  (3)	  NSW	  Department	  of	  Primary	  
Industries,	  Yass,	  NSW	  2582,	  Australia.	  
	  
Agricultural	  landuse	  and	  productivity	  in	  New	  South	  Wales	  (NSW)	  is	  strongly	  
correlated	  with	  climatic	  and	  edaphic	  conditions.	  Current	  mixed	  farming	  systems	  are	  
the	  product	  of	  a	  variable	  but	  relatively	  stable	  climatic	  pattern.	  Predicted	  changes	  in	  
future	  climatic	  patterns	  due	  to	  further	  anthropogenic	  forcing	  have	  the	  potential	  to	  
challenge	  traditional	  mixed	  farming	  enterprises.	  This	  is	  particularly	  likely	  in	  the	  case	  
of	  lower	  rainfall	  (<350	  mm)	  cool	  growing	  season	  zones	  of	  the	  state	  which	  are	  already	  
marginal	  at	  times.	  Objective	  assessments	  of	  the	  biophysical	  and	  economic	  responses	  
of	  mixed	  farming	  systems	  are	  essential	  to	  informed	  decision	  making	  in	  relation	  to	  
the	  potential	  impact,	  risk	  and	  the	  need	  or	  type	  of	  adaptations	  that	  may	  be	  needed.	  
	  
Three	  representative	  case	  study	  farms	  in	  southern	  NSW	  Local	  Land	  Service	  regions	  
were	  developed	  using	  CSIRO's	  AusFarm	  model	  (http://www.grazplan.csiro.au).	  
Potential	  biophysical	  and	  economic	  impacts	  of	  variations	  in	  current	  and	  future	  
climates	  from	  Global	  Climate	  Models	  were	  assessed.	  Anticipated	  adaptations	  to	  
climate	  shifts	  and	  climatic	  variability	  includes	  adjustments	  to	  production	  system	  
inputs,	  changes	  in	  crop	  maturing	  varieties,	  changes	  in	  livestock	  numbers,	  changes	  in	  
pasture	  species,	  modifications	  of	  cropping	  rotations	  and	  sequences.	  The	  need	  and	  
type	  of	  adaptive	  response	  varied	  considerably	  given	  differing	  soil	  characteristics	  and	  
rainfall.	  Typically	  a	  series	  of	  incremental	  changes	  in	  response	  to	  seasonal	  variability	  
enhanced	  the	  resilience	  of	  the	  system,	  but	  at	  some	  sites	  more	  systemic	  adaptation	  
was	  required.	  Findings	  gained	  from	  the	  study	  are	  critical	  for	  furthering	  the	  research	  
agenda	  associated	  with	  mixed	  farming	  systems	  in	  lower	  rainfall	  regions	  of	  NSW.	  
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Poster	  session,	  Tuesday	  &	  Wednesday	  6.30-‐7.30pm	  

	  
	  

Stakeholders	  dialogue	  on	  building	  support	  for	  decision-‐making	  of	  the	  
climate	  risk	  management	  strategy	  in	  Japan	  
	  
Eri	  Aoki	  (1)	  	  
(1)	  Todai	  Institutes	  for	  Advanced	  Study,	  The	  University	  of	  Tokyo,	  Tokyo,	  Japan	  	  
	  
In	  Japan,	  generally,	  people	  have	  not	  well	  discussed	  on	  the	  climate	  risk	  management	  
options	  including	  mitigation	  and	  adaptation.	  This	  research	  is	  evaluating	  to	  
understand	  stakeholders'	  needs	  for	  scientific	  knowledge	  and	  their	  views	  of	  the	  
climate	  risk	  management	  strategies.	  In	  addition,	  stakeholder's	  processes	  of	  decision-‐
making	  and	  value	  judgments	  were	  investigated	  to	  understand	  the	  consensus	  
building.	  As	  a	  first	  step	  of	  the	  study,	  we	  selected	  high-‐level	  people,	  who	  experienced	  
decision-‐making	  processes	  in	  their	  institutes.	  They	  are	  former	  highly	  ranked	  
government	  officials	  who	  used	  be	  in	  the	  position	  to	  make	  decision	  of	  country's	  
strategies	  on	  climate	  change.	  A	  separate	  meeting	  will	  be	  conducted	  with	  medium-‐	  or	  
low-‐level	  government	  officials	  with	  the	  same	  theme	  with	  the	  meeting	  of	  high-‐level	  
officials,	  to	  find	  difference	  in	  the	  process	  of	  decision	  making.	  In	  these	  meetings,	  
people	  representing	  various	  sectors,	  say	  environment	  and	  industry,	  were	  called	  to	  
discuss	  on	  the	  same	  agenda	  related	  to	  the	  climate	  risk	  management.	  Our	  test	  
meetings	  focused	  into	  two	  sections:	  a	  long-‐term	  climate	  risk	  management	  strategy,	  
and	  decision-‐making	  beyond	  short-‐term	  mitigation	  targets	  or	  ad	  hoc	  regional-‐scale	  
adaptation	  discussions.	  Therefore,	  the	  discussions	  to	  consider	  global-‐scale	  or	  
national-‐scale	  targets	  were	  selected	  Based	  on	  the	  above	  test	  meetings,	  we	  are	  
investigating	  to	  identify	  key	  differences	  in	  positions	  of	  climate	  issues,	  value	  
judgments,	  and	  processes	  of	  decision-‐making.	  Results	  expected	  to	  have	  direct	  effect	  
on	  scientific	  knowledge	  in	  an	  easy-‐to-‐understand	  style	  and	  communication.	  
Nevertheless,	  we	  also	  expect	  to	  make	  an	  active	  discussion	  environment	  for	  creating	  
a	  future	  vision	  of	  sustainable	  society	  through	  collaboration	  between	  science	  and	  
society.	  
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Synopsis	  talk	  &	  poster	  
Synopsis	  session	  9,	  Wednesday	  5.10-‐6.30pm	  

	  
	  

Global	  Green	  and	  Healthy	  Hospitals:	  a	  collaborative	  global	  network	  
supporting	  healthcare's	  response	  to	  climate	  risk	  
	  
Fiona	  Armstrong	  (1),	  Andrew	  McAuliffe	  (2)	  	  
(1)	  Climate	  and	  Health	  Alliance,	  Melbourne,	  Victoria,	  Australia,	  (2)	  Australian	  
Healthcare	  and	  Hospitals	  Association,	  Canberra,	  ACT,	  Australia.	  
	  
Effectively	  responding	  to	  climate	  change	  requires	  the	  transformation	  of	  practices	  to	  
adopt	  low	  carbon	  operations	  in	  every	  sector,	  at	  local,	  regional	  and	  global	  scales.	  

The	  healthcare	  sector	  represents	  a	  significant	  industry	  in	  many	  national	  economies,	  
including	  Australia’s	  with	  9.5%	  of	  national	  GDP	  attributable	  to	  healthcare.	  The	  health	  
sector	  is	  energy	  intensive;	  accounting	  for	  between	  3-‐8%	  of	  national	  emissions	  in	  
developing	  nations;	  and	  a	  prolific	  producer	  of	  waste	  and	  consumer	  of	  water.	  

Climate	  change	  is	  already	  having	  a	  significant	  impact	  on	  the	  health	  of	  people	  
worldwide	  and	  in	  Australia.	  

Transforming	  the	  operations	  of	  the	  healthcare	  sector	  to	  low	  carbon	  operations	  
offers	  the	  opportunity	  for	  the	  sector	  to	  provide	  leadership	  in	  effectively	  responding	  
to	  climate	  change.	  Many	  strategies	  that	  reduce	  emissions	  also	  deliver	  health	  benefits	  
and	  can	  be	  cost	  saving.	  

A	  global	  network	  of	  health	  systems	  and	  health	  organisations,	  the	  Global	  Green	  and	  
Healthy	  Hospitals	  Network,	  is	  providing	  hospitals	  and	  healthcare	  providers	  across	  six	  
continents	  the	  opportunity	  to	  work	  together	  to	  boost	  their	  resilience	  to	  climate	  
change.	  Using	  a	  innovative	  online	  social	  networking	  platform,	  the	  network	  provides	  
a	  virtual	  community	  for	  hospitals,	  health	  systems	  and	  organizations	  to	  allow	  them	  to	  
share	  their	  progress,	  co-‐create	  responses,	  and	  help	  accelerate	  global	  best	  practice	  in	  
climate	  resilient	  healthcare.	  

This	  presentation	  will	  outline	  this	  innovative	  approach	  to	  building	  an	  effective	  
response	  to	  climate	  change	  through	  global	  collaboration	  across	  the	  health	  sector,	  
and	  discuss	  the	  potential	  for	  similar	  approaches	  in	  other	  sectors.	  
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Synopsis	  talk	  &	  poster	  
Synopsis	  session	  7,	  Wednesday	  5.10-‐6.30pm	  

	  
	  

Impacts	  of	  climate	  change	  to	  the	  transhumance	  system	  and	  local	  
adaptation	  measures	  in	  the	  Himalayas	  
	  
Suman	  Aryal	  (1,2),	  Geoff	  Cockfield	  (1,2),	  Tek	  Narayan	  Maraseni	  (2),	  	  
(1)	  Faculty	  of	  Business,	  Law,	  Education	  and	  Arts,	  University	  of	  Southern	  Queensland,	  
Toowoomba,	  QLD,	  Australia,	  (2)	  Australian	  Centre	  for	  Sustainable	  Catchments	  
(ACSC),	  University	  of	  Southern	  Queensland	  Australia,	  Toowoomba,	  QLD,	  Australia,	  	  
	  
Traditional	  social-‐ecological	  systems	  are	  facing	  challenges	  in	  adapting	  to	  new	  
disturbances.	  Transhumance	  system	  in	  the	  Himalayas	  was	  evolved	  to	  utilise	  the	  
seasonal	  availability	  of	  grazing	  resources	  distributed	  at	  different	  elevations	  and	  has	  
been	  shaped	  by	  centuries	  of	  trial	  and	  errors	  generating	  experiences	  and	  ideas	  for	  
sustaining	  livelihood	  and	  natural	  resources.	  Recently,	  this	  system	  is	  experiencing	  a	  
number	  of	  threats	  arose	  from	  globalisation	  and	  climate	  change	  among	  others.	  
Climate	  models	  have	  predicted	  pronounced	  warming	  in	  high	  altitude	  regions	  in	  the	  
Himalayas.	  But,	  there	  is	  no	  information	  about	  the	  impacts	  of	  climate	  change	  to	  the	  
transhumance	  system	  and	  local	  adaptation	  measures.	  One	  hundred	  and	  forty	  five	  
transhumant	  herders	  were	  interviewed	  and	  6	  focus	  groups	  were	  conducted	  to	  
identify	  perceived	  impacts	  of	  climate	  change	  and	  explore	  adaptation	  strategies	  in	  
the	  mountainous	  areas	  of	  Nepal.	  Transhumant	  herders	  have	  observed	  fast	  melting	  
of	  snow	  in	  the	  rangelands,	  drying	  of	  water	  resources	  and	  increase	  in	  drought.	  Other	  
noticeable	  changes	  were	  early	  induce	  in	  greenery	  and	  flowering/maturing	  of	  plants	  
in	  the	  rangelands,	  appearance	  of	  new	  plant	  species	  in	  the	  rangelands	  and	  new	  
diseases	  to	  the	  livestock.	  Mobility	  of	  herd,	  diversification	  of	  herd	  composition,	  
storage	  of	  feeding	  resources	  and	  communal	  pooling	  were	  the	  local	  adaptation	  
measures	  practiced	  by	  transhumant	  herders	  in	  Nepal	  Himalayas.	  A	  number	  of	  
qualifications	  that	  can	  reduce	  vulnerability	  to	  climate	  change	  and	  strengthen	  
adaptation	  measures	  of	  such	  traditional	  systems	  are	  also	  discussed.	  
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Climate	  change	  impact	  on	  women’s	  livelihood	  in	  Bangladesh:	  
Vulnerabilities	  versus	  adaptabilities.	  
	  
Muhammad	  Asaduzzaman	  (1),	  Salim	  Momtaz	  (1),	  Meg	  Sherval	  (1)	  	  
(1)	  The	  University	  of	  Newcastle,	  Newcastle,	  Australia.	  
	  
Bangladesh	  is	  frequently	  cited	  as	  one	  of	  the	  most	  vulnerable	  countries	  to	  climate	  
change	  because	  of	  its	  disadvantageous	  geographic	  location;	  flat	  and	  low-‐lying	  
topography;	  high	  population	  density;	  high	  levels	  of	  poverty;	  reliance	  of	  many	  
livelihoods	  on	  climate	  sensitive	  sectors.	  It	  is	  assumed	  that	  women	  are	  particularly	  
the	  most	  vulnerable	  group	  affected	  by	  the	  climate	  change	  impacts.	  This	  study	  
particularly	  examines	  the	  extent	  of	  vulnerability	  and	  adaptability	  options	  of	  women	  
to	  climate	  change	  events.	  The	  study	  was	  conducted	  following	  questionnaire	  survey	  
method,	  focus	  group	  discussion,	  and	  key	  informants’	  interview	  in	  Shyamnagar	  
upazila	  of	  Satkhira	  district.	  This	  area	  is	  known	  as	  the	  most	  affected	  area	  by	  the	  
severe	  catastrophic	  event	  ‘cyclone	  Aila’.	  The	  result	  shows	  that	  several	  climate	  
change	  events	  are	  simultaneously	  affecting	  this	  area	  increasingly	  for	  decades.	  These	  
include	  salinity,	  frequent	  occurrence	  of	  disasters	  (e.g.	  cyclone),	  extreme	  weather	  
condition,	  water	  logging,	  and	  sea	  level	  rise.	  Women	  are	  particularly	  affected	  as	  they	  
have	  less	  income	  opportunity,	  facing	  health	  problems,	  food	  deficiency,	  malnutrition,	  
and	  problems	  of	  housing	  and	  drinking	  water.	  Moreover,	  women	  are	  particularly	  
vulnerable	  to	  climate	  change	  impacts	  since	  they	  have	  less	  mobility	  and	  less	  
education	  due	  to	  social	  and	  religious	  norms.	  The	  absence	  of	  empowerment	  restricts	  
women	  to	  take	  decision	  in	  any	  kind	  of	  natural	  and	  other	  events.	  Their	  options	  for	  
adapting	  with	  climate	  change	  effects	  are	  also	  very	  limited	  which	  put	  them	  in	  a	  very	  
insecure	  position.	  Huge	  initiative	  needs	  to	  be	  taken	  to	  recover	  the	  effects	  and	  to	  
provide	  appropriate	  adaptability	  options	  for	  the	  sustainable	  livelihood	  of	  women. 
	  �	  
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Ash	  
	  

Plenary	  session	  3,	  	  
	  
	  

Climate	  adaptation	  and	  the	  development	  of	  northern	  Australia	  -‐	  what	  
are	  the	  limits?	  
	  
Andrew	  Ash	  (1)	  	  
(1)	  CSIRO,	  Brisbane,	  Australia.	  
	  
The	  challenging	  climate	  and	  environment	  have	  always	  played	  a	  central	  role	  in	  
discussions	  about	  the	  development	  of	  northern	  Australia.	  High	  temperatures,	  rainfall	  
that	  is	  highly	  variable	  from	  one	  year	  to	  the	  next	  and	  cyclones	  are	  often	  listed	  as	  
significant	  constraints	  to	  development.	  However,	  social	  and	  economic	  factors	  are	  
just	  as	  important	  because	  infrastructure	  and	  services	  supporting	  the	  north	  lag	  
significantly	  behind	  the	  rest	  of	  Australia.	  
	  
How	  do	  these	  factors	  interact	  in	  the	  future	  under	  both	  a	  changing	  climate	  and	  a	  
rapidly	  evolving	  social	  and	  economic	  environment?	  
	  
Climate	  projections	  for	  northern	  Australia	  suggest	  smaller	  changes	  in	  rainfall	  
compared	  with	  southern	  regions	  though	  the	  effects	  on	  variability	  and	  extreme	  
events	  is	  still	  very	  uncertain.	  Consistent	  with	  trends	  of	  the	  last	  couple	  of	  decades,	  
population	  is	  projected	  to	  increase	  at	  faster	  rate	  than	  the	  rest	  of	  Australia,	  as	  are	  the	  
regional	  economies.	  
	  
Barriers	  to	  adaptation	  are	  significant	  in	  some	  sectors	  and	  unless	  they	  are	  first	  
addressed,	  the	  limits	  to	  adaptation	  will	  not	  be	  reached.	  For	  example,	  there	  are	  
fundamental	  institutional,	  social	  and	  economic	  barriers	  associated	  with	  the	  ability	  of	  
indigenous	  communities	  to	  be	  appropriately	  engaged	  and	  heard	  on	  the	  issue.	  
	  
Limits	  to	  adaptation	  are	  evident	  in	  a	  number	  of	  sectors	  that	  are	  central	  to	  current	  
policy	  discussions	  on	  opportunities	  for	  the	  development	  of	  northern	  Australia.	  These	  
limits	  include:	  agriculture	  -‐	  adaptation	  options	  that	  are	  economic	  in	  what	  is	  a	  high	  
cost	  operating	  environment,	  physical	  limits	  to	  adaptation	  for	  some	  crop/horticulture	  
and	  livestock	  farming	  systems;	  infrastructure	  -‐	  construction	  costs	  and	  associated	  
insurance;	  mining	  -‐	  remaining	  operational	  during	  after	  extreme	  events;	  ecosystems	  -‐	  
limits	  to	  improving	  resilience	  to	  existing	  stresses	  as	  a	  means	  of	  protecting	  
ecosystems	  to	  increasing	  carbon	  dioxide	  concentrations	  and	  climate	  change.	  
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At	  present	  in	  a	  policy	  environment	  focused	  on	  economic	  development	  opportunities,	  
relatively	  little	  attention	  is	  being	  paid	  to	  developing	  no	  regrets	  and	  low	  regrets	  
adaptation	  options	  or	  in	  understanding	  the	  physical,	  social	  and	  economic	  limits	  to	  
adaptation.	  
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Atalifo	  
	  

Synopsis	  talk	  &	  poster	  
Synopsis	  session	  8,	  Wednesday	  5.10-‐6.30pm	  

	  
	  

Tropical	  cyclones	  in	  the	  central	  southwest	  Pacific	  -‐	  trends	  &	  
relationship	  with	  El	  Niño-‐Southern	  Oscillation	  
	  
Terry	  Atalifo	  (1),	  Yuriy	  Kuleshov	  (2),	  Simon	  McGree	  (2),	  	  
(1)	  Fiji	  Meteorological	  Service,	  RSMC-‐Nadi,	  Fiji,	  (2)	  Bureau	  of	  Meteorology,	  
Melbourne,	  Australia,	  	  
	  
Tropical	  cyclones	  and	  associated	  flooding	  are	  the	  most	  devastating	  meteorological	  
phenomena	  in	  tropical	  regions;	  thus	  an	  improved	  understanding	  of	  the	  past	  trends	  
in	  tropical	  cyclone	  occurrences,	  and	  a	  better	  understanding	  of	  the	  relationship	  with	  
El	  Niño	  Southern	  Oscillation	  (ENSO)	  in	  the	  central	  Southwest	  Pacific	  region	  (South	  of	  
equator,	  140E	  to	  170E)	  would	  be	  of	  great	  value	  for	  future	  adaptation.	  
	  
For	  the	  1969/70	  to	  2012/13	  tropical	  cyclone	  seasons,	  there	  is	  no	  statistically	  
significant	  trend	  in	  the	  total	  number	  of	  cyclones	  in	  the	  central	  southwest	  Pacific.	  
There	  is	  also	  no	  trend	  in	  the	  number	  of	  severe	  cyclones	  (TCs	  <	  970hPa)	  for	  the	  
1980/81	  to	  2012/13	  period.	  In	  the	  central	  Southwest	  Pacific,	  more	  cyclones	  affect	  
the	  island	  communities	  in	  an	  El	  Niño	  year	  as	  compared	  to	  a	  neutral	  or	  La	  Nina	  years,	  
however,	  we	  find	  that	  there	  are	  weak	  correlations	  with	  ENSO	  and	  agree	  with	  
previous	  work	  that	  it	  is	  not	  sensible	  to	  further	  develop	  linear	  regression	  models	  for	  
tropical	  cyclone	  prediction	  for	  this	  region.	  Based	  on	  this	  result,	  we	  support	  the	  
development	  of	  dynamical	  prediction	  methods	  which	  are	  better	  at	  incorporating	  the	  
effects	  of	  a	  changing	  climate,	  whatever	  its	  character	  or	  cause.	  
	  
An	  enhanced	  understanding	  of	  past	  trends	  in	  tropical	  cyclone	  occurrences,	  its	  
existence	  during	  different	  ENSO	  phases,	  intensity	  and	  the	  development	  of	  dynamical	  
prediction	  methods	  will	  assist	  communities,	  policy	  and	  decision	  makers	  to	  make	  
informed	  decisions	  in	  the	  future.	  
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Oral	  
Parallel	  session	  26,	  Thursday	  1.30-‐3.00pm	  

	  
	  

Socio-‐cultural	  stresses	  associated	  with	  drought	  and	  rural	  communities	  
in	  Australia	  
	  
Emma	  Austin	  (1),	  Anthony	  Kiem	  (1)	  	  
(1)	  University	  of	  Newcastle,	  Newcastle,	  NSW,	  Australia.	  
	  
Rural	  and	  regional	  towns	  and	  farming	  communities	  most	  often	  constitute	  the	  
majority	  of	  drought	  declared	  areas.	  These	  areas	  and	  the	  families	  who	  reside	  in	  them	  
are	  commonly	  distinguished	  by	  specific	  social	  ideals	  and	  norms	  which	  mean	  that	  
they	  experience	  drought	  differently	  from	  others.	  The	  duration,	  insidiousness	  and	  
pervasiveness	  of	  droughts	  also	  result	  in	  unique	  social	  impacts	  when	  compared	  with	  
other	  climatic	  extremes	  (e.g.	  floods,	  bushfires,	  cyclones,	  etc.).	  In	  Australia,	  these	  key	  
experiences	  of	  drought	  can	  be	  identified	  from	  existing	  social	  analyses	  of	  rural	  and	  
regional	  areas	  so	  as	  to	  improve	  understanding	  into	  the	  characteristics	  of	  drought	  
that	  cause	  the	  most	  impacts	  to	  humans.	  This	  is	  a	  necessary	  step	  towards	  increasing	  
resilience	  against	  existing	  and	  future	  drought	  risk.	  The	  research	  focuses	  specifically	  
on	  how	  drought	  impacts	  the	  wellbeing	  of	  people	  in	  rural	  communities	  in	  non-‐
metropolitan	  New	  South	  Wales	  and	  the	  degree	  to	  which	  changes	  in	  wellbeing	  are	  
associated	  with	  resilience	  or	  adaptive	  capacity.	  Importantly,	  in	  line	  with	  recent	  
hydroclimatic	  studies	  that	  demonstrate	  that	  all	  droughts	  are	  different,	  this	  work	  
quantifies	  how	  wellbeing	  varies	  in	  space	  and	  time	  in	  relation	  to	  different	  drought	  
metrics	  (e.g.	  frequency,	  duration,	  intensity	  etc.)	  and	  also	  includes	  analysis	  on	  the	  
various	  drought	  indices	  and	  their	  suitability	  as	  indicators	  of	  wellbeing.	  
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Oral	  
Parallel	  session	  10,	  Wednesday	  8.30-‐10.00am	  

	  
	  

Climate	  change:	  A	  threat	  to	  local	  government	  insurability	  
	  
Mark	  Baker-‐Jones	  (1)	  	  
(1)	  DLA	  Piper,	  Brisbane	  Qld,	  Australia.	  
	  
Climate	  change	  poses	  a	  major	  challenge	  for	  local	  governments.	  Typically,	  a	  local	  
government	  is	  the	  primary	  authority	  statutorily	  responsible	  for	  land	  use	  planning	  in	  
its	  local	  government	  area.	  This	  responsibility	  brings	  with	  it	  the	  risk	  of	  legal	  liability	  
for	  decisions	  made	  in	  accordance	  with	  these	  powers.	  Local	  governments	  manage	  
this	  risk	  through	  their	  liability	  insurance.	  
	  
This	  paper	  considers	  whether	  climate	  change	  poses	  a	  threat	  to	  local	  government	  
insurability	  and	  how	  that	  threat	  might	  manifest,	  whether	  through	  a	  limitation	  on	  the	  
availability	  of	  insurance	  cover	  or	  through	  affordability;	  and	  how	  the	  failure	  of	  a	  local	  
government	  to	  adapt	  its	  decision	  making	  process	  sufficiently	  to	  respond	  to	  climate	  
change	  can	  further	  increase	  the	  threat.	  
	  
As	  some	  insurers	  adapt	  their	  business	  models	  in	  response	  to	  climate	  change	  we	  also	  
consider	  how	  the	  consequent	  changes	  in	  insurance	  products	  and	  services	  might	  
affect	  local	  governments,	  through	  such	  things	  as	  increasing	  the	  degree	  of	  disclosure	  
required	  of	  local	  governments	  in	  order	  for	  insurers	  to	  assess	  the	  local	  government's	  
insurability.	  
	  
Finally	  we	  look	  at	  what	  local	  governments	  can	  do	  to	  avoid	  or	  minimise	  the	  threat	  to	  
their	  insurability	  and	  what	  incentives	  insurance	  products	  and	  services	  could	  provide	  
to	  influence	  the	  adaptive	  capacity-‐building	  behaviour	  of	  local	  government	  policy	  
holders.	  
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Baldwin	  
	  

Synopsis	  talk	  &	  poster	  
Synopsis	  session	  5,	  Wednesday	  5.10-‐6.30pm	  

	  
	  

Comparison	  of	  risk	  governance	  in	  relation	  to	  flooding	  in	  Brisbane	  and	  
Beijing	  
	  
Claudia	  Baldwin	  (1),	  Yan	  Zheng	  (2),	  Bixia	  Xu	  (1),	  	  
(1)	  University	  of	  the	  Sunshine	  Coast,	  Maroochydore,	  Australia,	  (2)	  Institute	  for	  Urban	  
and	  Environmental	  Studies,	  Chinese	  Academy	  of	  Social	  Sciences	  (CASS),	  Beijing,	  China	  	  
	  
Adaptive	  and	  integrated	  risk	  governance	  is	  essential	  to	  deal	  with	  the	  managing	  for	  
extreme	  weather	  events	  given	  the	  complexity	  due	  to	  urbanization	  and	  uncertainty	  
due	  to	  climate	  change.	  This	  paper	  examines	  preparedness,	  impact,	  and	  response	  to	  
flooding	  in	  two	  urban	  case	  study	  areas	  with	  different	  characteristics:	  the	  low	  density	  
medium	  sized	  city	  of	  Brisbane	  Australia	  in	  2011	  and	  the	  high	  density	  large	  city	  of	  
Beijing	  China	  in	  the	  2012	  rainstorm	  event.	  Key	  challenges	  were	  identified	  and	  
compared	  in	  the	  context	  of	  quite	  different	  governance	  models:	  the	  role	  of	  horizontal	  
and	  vertical	  integration/coordination,	  stakeholder	  engagement,	  and	  responsibility	  
and	  effectiveness	  of	  communication	  about	  risk/hazard.	  Options	  for	  addressing	  these	  
challenges	  are	  suggested	  based	  on	  reflection	  and	  adaptive	  learning.	  
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Synopsis	  talk	  &	  poster	  
Synopsis	  session	  5,	  Wednesday	  5.10-‐6.30pm	  

	  
	  

Changing	  the	  climate	  in	  Local	  Government	  -‐	  Negotiating	  the	  role	  of	  
Sustainability	  Officer	  in	  urban	  and	  rural	  councils.	  
	  
Ruth	  Ballardie	  (1)	  	  
(1)	  Victoria	  University,	  Melbourne,	  Victoria,	  Australia.	  	  
	  
‘Sustainability	  Officers’	  in	  Local	  Government	  are	  relatively	  recent	  position	  and	  are	  
working	  at	  the	  interface	  between	  governments	  and	  the	  community	  in	  a	  volatile,	  
uncertain	  and	  highly	  politicised	  social	  field	  which	  is	  undergoing	  significant,	  rapid	  and	  
highly	  contested	  change.	  Local	  government	  has	  been	  characterised	  as	  highly	  rigid	  
and	  bureaucratic	  organisations,	  with	  research	  highlighting	  key	  challenges	  they	  face	  
with	  climate	  change	  including:	  changes	  to	  governance	  structures,	  communication	  
with	  stakeholders	  both	  within	  and	  outside	  the	  institutions,	  dealing	  with	  uncertainty	  
and	  lack	  of	  specific	  local	  data	  on	  climate	  change.	  Reports	  from	  these	  survey	  and	  
workshop-‐based	  research	  have	  alluded	  to	  the	  difficulties,	  and	  stresses,	  faced	  by	  
environmental/sustainability	  officers	  working	  at	  these	  interfaces.	  
	  
The	  research	  reported	  here	  uses	  longitudinal	  qualitative	  interviews	  with	  
sustainability	  officers	  from	  both	  metropolitan	  and	  rural	  LGOs	  to	  examine	  1)	  how	  
sustainability	  officers	  work	  with	  the	  tensions	  between	  the	  social,	  political,	  
environmental	  and	  scientific	  discourses	  and	  institutional	  practices	  within	  these	  
organisations;	  2)	  identifies	  institutional	  barriers	  and	  enablers	  in	  the	  performance	  of	  
their	  work;	  3)	  how	  the	  ‘work	  identities’	  of	  sustainability	  officers	  are	  developed	  and	  
negotiated	  as	  relatively	  new	  and	  ambiguous	  positions	  within	  existing	  organisations	  
and;	  4)	  how	  their	  ‘work	  identity’	  intersects	  with	  ‘personal	  identity’,	  in	  particular	  with	  
their	  political	  and	  moral	  frameworks.	  
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Synopsis	  talk	  &	  poster	  
Synopsis	  session	  1,	  Tuesday	  5.10-‐6.30pm	  

	  
	  

Climate	  change	  disclosure	  of	  Australian	  financial	  institutions	  
	  
Zsuzsa	  Banhalmi-‐Zakar	  (1),	  Leila	  Eslami-‐Andargoli	  (1)	  	  
(1)	  Griffith	  University,	  Gold	  Coast,	  Qld,	  Australia.	  	  
	  
Climate	  change	  is	  an	  important	  strategic	  issue	  for	  financial	  institutions	  (FIs)	  that	  
poses	  financial	  risks	  and	  opportunities	  through	  their	  lending	  and	  investment	  
practices.	  While	  the	  nature	  of	  these	  risks	  and	  opportunities	  are	  generally	  well	  
known,	  how	  FIs	  actually	  perceive	  and	  respond	  to	  them	  is	  less	  understood.	  This	  
presentation/poster	  describes	  how	  FIs	  operating	  in	  Australia	  perceive,	  react	  and	  
communicate	  about	  climate	  change,	  as	  revealed	  in	  their	  publicly	  accessible	  financial	  
and	  non-‐financial	  reports.	  
	  	  
The	  study	  involved	  a	  review	  of	  the	  2012	  Annual	  reports	  of	  68	  banks	  (including	  the	  
four	  major	  banks),	  credit	  unions	  and	  building	  societies	  operating	  in	  Australia	  in	  the	  
2012	  financial	  year	  as	  well	  their	  non-‐financial	  reports	  (Corporate	  Responsibility,	  
Sustainability	  Reports,	  etc.)	  where	  such	  a	  publication	  was	  available.	  Environmental	  
information	  disclosure	  by	  the	  public	  sector	  is	  voluntary	  in	  Australia	  (and	  in	  most	  
countries	  in	  the	  world)	  thus	  there	  are	  no	  legal	  obligations	  for	  Australian	  FIs	  to	  
produce	  ‘environmental	  reports’.	  Initial	  analysis	  of	  the	  results	  suggests	  a	  lack	  of	  
consistency	  in	  how	  FIs	  interpret	  and	  communicate	  the	  effects	  of	  climate	  change	  
adaptation	  and	  mitigation	  on	  their	  business.	  The	  impact	  of	  the	  activities	  of	  FIs	  on	  the	  
climate	  is	  not	  explored	  in	  most	  reports	  and	  we	  found	  that	  disclosure	  practices	  tend	  
to	  vary	  according	  to	  where	  FIs	  are	  headquartered	  (i.e.	  Australia,	  Europe	  or	  Asia).	  
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Driving	  adaptation	  through	  the	  boardroom:	  personal	  liability	  for	  
corporate	  inaction	  on	  climate	  change	  
	  
Sarah	  Barker	  (1,	  2,	  3)	  	  
(1)	  Minter	  Ellison,	  Melbourne,	  Australia,	  (2)	  AICD,	  Melbourne,	  Australia,	  (3)	  
University	  of	  Melbourne,	  Melbourne,	  Australia	  	  
	  
This	  paper	  extends	  the	  emerging	  theory	  of	  corporate	  liability	  for	  climate	  change	  
damages	  to	  consider	  personal	  liability	  exposures	  of	  company	  directors	  and	  
superannuation	  trustees.	  In	  particular,	  it	  examines	  arguments	  that	  may	  be	  raised	  to	  
prosecute	  governance	  of	  (or	  inaction	  on)	  climate	  change	  risks	  and	  opportunities	  as	  a	  
breach	  of	  directors'	  duties	  to	  their	  firm	  (and	  of	  superannuation	  trustees	  to	  fund	  
members).	  It	  does	  so	  by	  via	  a	  practical	  application	  of	  directors'	  primary	  duty	  of	  
competence	  -‐	  that	  to	  exercise	  due	  care	  and	  diligence	  -‐	  to	  common	  governance	  
responses	  to	  climate	  change.	  It	  also	  considers	  the	  limited	  protection	  afforded	  by	  the	  
directors'	  ‘safe	  harbour'	  -‐	  the	  ‘Business	  Judgment	  Rule'	  -‐	  to	  boardroom	  passivity,	  
inactivity	  or	  reactivity	  on	  climate	  change	  -‐	  even	  where	  a	  director's	  subjective	  bona	  
fides	  are	  not	  in	  question.	  The	  paper	  concludes	  that	  directors	  and	  trustees	  who	  do	  
not	  proactively	  govern	  for	  the	  commercial	  risks	  and	  opportunities	  of	  climate	  change,	  
now,	  may	  be	  exposed	  to	  personal	  liability	  for	  a	  breach	  of	  their	  duties	  if	  corporate	  or	  
fund	  value	  becomes	  impaired	  into	  the	  future.	  
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A	  Local	  Coastal	  Adaptation	  Pathway	  	  
	  
Jon	  Barnett	  (1),	  Sonia	  Graham	  (1),	  Colette	  Mortreux	  (1),	  Ruth	  Fincher	  (1),	  Elissa	  
Waters	  (1),	  Anna	  Hurlimann	  (1)	  	  
(1)	  The	  University	  of	  Melbourne,	  Victoria,	  Australia	  	  
	  
This	  paper	  describes	  a	  socially	  relevant	  pathway	  approach	  to	  adaptation	  to	  sea-‐level	  
rise.	  Adaptation	  pathways	  are	  a	  sequence	  of	  linked	  strategies	  that	  are	  triggered	  by	  a	  
change	  in	  environmental	  conditions,	  and	  in	  which	  initial	  decisions	  have	  low-‐regrets	  
and	  preserve	  options	  for	  future	  generations.	  Despite	  their	  promise,	  adaptation	  
pathways	  have	  yet	  to	  be	  applied	  in	  local	  contexts.	  We	  report	  on	  a	  project	  that	  
empirically	  sought	  to	  test	  the	  relevance	  and	  feasibility	  of	  a	  local	  pathway	  for	  
adapting	  to	  sea-‐level	  rise.	  We	  find	  that	  local	  decision	  makers	  and	  stakeholders	  
attribute	  greater	  meaning	  to	  the	  social	  rather	  than	  environmental	  consequences	  of	  
triggers,	  and	  that	  the	  process	  of	  developing	  an	  adaptation	  pathway	  improves	  local	  
buy-‐in	  for	  adaptation	  and	  provides	  a	  pragmatic,	  low-‐risk,	  low-‐cost	  way	  in	  which	  local	  
governments	  can	  incorporate	  locally	  relevant	  frames	  and	  values	  in	  the	  long	  process	  
of	  adaptation	  to	  sea-‐level	  rise.	  	  
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Adaptation	  -‐	  its	  about	  time	  
	  
Jon	  Barnett	  (1)	  	  
(1)	  University	  of	  Melbourne,	  Melbourne,	  Australia	  	  
	  
Time	  is	  a	  capricious	  yet	  critical	  element	  of	  climate	  change	  science	  and	  policy.	  Our	  
science	  is	  more	  confident	  about	  the	  outcomes	  of	  change	  than	  it	  is	  about	  the	  timing	  
of	  these	  changes,	  and	  our	  policies	  focus	  more	  on	  what	  can	  be	  done	  than	  on	  when	  
things	  are	  to	  be	  done.	  Indeed,	  time	  is	  a	  paradox	  in	  climate	  change	  policy	  in	  many	  
ways.	  No	  other	  policy	  community	  is	  informed	  by	  projections	  of	  change	  in	  100	  years	  
time,	  yet	  asked	  to	  take	  urgent	  action	  now	  to	  avoid	  dangerous	  futures;	  and	  the	  
imperatives	  of	  this	  distant	  future	  bring	  with	  them	  uniquely	  challenging	  uncertainties.	  
This	  talk	  seeks	  to	  nail	  down	  three	  of	  the	  elements	  of	  time	  that	  are	  elusive	  in	  thinking	  
about	  climate	  change	  adaptation.	  First,	  it	  addresses	  the	  degree	  to	  which	  adaptation	  
is	  an	  urgent	  policy	  activity,	  arguing	  that	  projections	  of	  dangerous	  futures	  bring	  
problems	  into	  the	  present,	  and	  that	  careful	  decisions	  are	  more	  important	  than	  
rushed	  decisions.	  Second,	  it	  explains	  the	  way	  people's	  understandings	  of	  time	  are	  
not	  all	  alike	  and	  differ	  from	  those	  that	  inform	  adaptation	  policy.	  Third,	  it	  explains	  
one	  way	  in	  which	  adaptation	  practices	  that	  begin	  now	  can	  be	  sustained	  over	  very	  
long	  periods	  of	  time.	  
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Green	  infrastructure	  for	  adaptation	  to	  extreme	  heat	  in	  Western	  
Sydney	  
	  
Guy	  Barnett	  (1),	  Matt	  Beaty	  (1),	  Jacqui	  Meyers	  (1),	  Dong	  Chen	  (2),	  Zhengen	  Ren	  (2),	  	  
(1)	  CSIRO	  Land	  and	  Water	  Flagship,	  Canberra,	  ACT	  2601,	  Australia,	  (2)	  CSIRO	  Land	  
and	  Water	  Flagship,	  Melbourne,	  VIC	  3190,	  Australia,	  	  
	  
This	  presentation	  describes	  the	  findings	  of	  a	  project	  undertaken	  by	  CSIRO	  with	  
support	  from	  the	  NSW	  Environmental	  Trust.	  The	  aim	  of	  the	  project	  was	  to	  
investigate	  the	  opportunities	  for	  urban	  vegetation	  as	  a	  'green	  infrastructure'	  strategy	  
for	  adaptation	  of	  Western	  Sydney	  to	  the	  potential	  health	  impacts	  of	  extreme	  heat.	  
With	  Western	  Sydney	  expected	  to	  house	  much	  of	  Sydney's	  future	  urban	  growth,	  
increasing	  numbers	  of	  people	  are	  likely	  to	  be	  exposed	  to	  more	  frequent	  and	  severe	  
heat	  events	  as	  a	  result	  of	  climate	  change,	  and	  without	  access	  to	  cool	  sea	  breezes,	  
they	  will	  be	  reliant	  on	  the	  quality	  of	  future	  urban	  development	  for	  health	  protection.	  
	  
Spatial	  analysis	  was	  undertaken	  to	  identify	  the	  role	  of	  contemporary	  urban	  form	  in	  
driving	  urban	  thermal	  performance	  across	  Sydney.	  Land	  surface	  temperatures	  were	  
estimated	  using	  thermal	  remote	  sensing.	  Urban	  vegetation	  was	  identified	  as	  the	  
dominant	  control	  on	  land	  surface	  temperatures.	  The	  majority	  of	  urban	  vegetation	  is	  
located	  in	  residential	  areas,	  but	  in	  decreasing	  quantities	  as	  suburb	  dwelling	  density	  
increases.	  Various	  modelling	  techniques	  were	  used	  to	  evaluate	  the	  health	  benefits	  of	  
urban	  vegetation	  under	  future	  urban	  development	  and	  climate	  change	  scenarios.	  
While	  regional	  greening	  was	  important,	  benefits	  to	  households	  were	  greatest	  from	  
local	  planting	  to	  shade	  housing.	  We	  conclude	  with	  an	  outline	  of	  the	  shared	  
public/private	  responsibility	  for	  ‘green	  infrastructure'	  and	  the	  policy	  challenges	  this	  
presents.	  
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Water	  utility	  on-‐line	  risk	  registers	  
	  
Michael	  Bartkow	  (1),	  Karl	  Mallon	  (2)	  	  
(1)	  Seqwater,	  Brisbane,	  Qld,	  Australia,	  (2)	  Climate	  Risk,	  Sydney,	  NSW,	  Australia.	  
	  
Seqwater	  is	  developing	  an	  organisation-‐wide	  Climate	  Resilience	  Program	  to	  ensure	  it	  
has	  a	  clear	  and	  consistent	  forward-‐looking	  assessment	  process	  for	  identifying	  
potential	  climate	  variability	  impacts	  on	  its	  core	  business	  operations.	  This	  work	  
includes:	  
-‐	  Benchmarking	  study	  of	  climate	  variability	  adaptation	  programs	  developed	  by	  other	  
utilities	  to	  ensure	  consistency	  with	  national	  standards;	  
-‐	  A	  strategy	  development	  framework	  suitable	  for	  water	  utilities	  that	  sets	  out	  the	  key	  
components	  in	  the	  adaptation	  process;	  
-‐	  A	  register	  of	  risks	  to	  water	  utilities	  caused	  or	  exacerbated	  by	  climate	  change	  
	  
This	  paper	  focuses	  on	  the	  development	  of	  an	  extensive	  risk	  register	  for	  water	  
utilities	  harvested	  from	  work	  around	  Australia	  and	  the	  developed	  world.	  This	  
register	  is	  based	  on:	  
a)	  Information	  acquired	  from	  peer	  utilities	  that	  have	  already	  conducted	  risk	  analysis;	  	  
b)	  The	  adaptation	  of	  risk	  registers	  from	  other	  sectors	  such	  as	  local	  government;	  and	  
c)	  Risks	  identified	  within	  the	  project	  itself.	  
	  
The	  register	  has	  been	  designed	  to	  be	  a	  highly	  accessible	  on-‐line	  form	  which	  allows	  
structures	  not	  normally	  available	  in	  written	  documents	  or	  even	  spreadsheets.	  The	  
register	  is	  searchable	  by	  both	  causal	  hazards	  (e.g.	  temperature,	  flooding,	  extreme	  
winds),	  the	  areas	  of	  business	  activity	  affected	  (e.g.	  staff,	  finances,	  assets	  etc.)	  and	  
key	  words.	  It	  will	  be	  accessible	  as	  a	  web-‐based	  database	  and	  designed	  to	  be	  updated	  
on	  an	  ongoing	  basis	  by	  industry	  professionals.	  The	  registers	  are	  designed	  to	  be	  
shared	  via	  a	  national	  platform	  with	  other	  utilities.	  
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How	  can	  the	  law	  make	  hard	  decisions	  easier	  to	  take	  
	  
Andrew	  Beatty	  (1),	  Ballanda	  Sack	  (1)	  	  
(1)	  Beatty	  Legal,	  Sydney,	  NSW,	  Australia.	  
	  
How	  can	  legislation	  and	  allied	  policies	  be	  used	  to	  promote	  and	  enhance	  cost	  
effective	  resilience	  in	  vulnerable	  coastal	  communities?	  Many	  local	  Councils	  along	  the	  
Australian	  coast	  are	  at	  the	  forefront	  of	  preparing	  for	  climate	  change	  impacts	  on	  their	  
communities	  yet,	  even	  those	  armed	  with	  good	  information	  are	  sometimes	  reluctant	  
to	  make	  decisions	  for	  their	  future.What	  can	  our	  legislators	  do	  to	  make	  it	  easier	  and	  
safer	  for	  local	  authorities	  to	  implement	  often	  very	  challenging	  decisions	  and	  how	  can	  
this	  be	  done	  in	  ways	  that	  reduce	  claims	  on	  insurers	  of	  last	  resort?	  Our	  paper	  will	  
explore	  how	  some	  relatively	  modest	  amendments	  to	  existing	  laws	  might	  help	  and	  
how,	  drawing	  on	  other	  examples,	  the	  Commonwealth	  can	  also	  exercise	  persuasive	  
leadership.	  
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Resilience	  Webs:	  Climate	  change	  and	  food	  sovereignty	  in	  southeast	  
New	  South	  Wales	  Australia	  	  
	  
George	  Bell	  (1),	  Karin	  Geiselhart	  (1)	  
(1)	  The	  Australian	  National	  University,	  ACT,	  Australia	  	  
	  
Sustainable	  marketing	  theory	  can	  encourage	  ecology	  oriented	  consumption,	  but	  it	  
does	  not	  account	  for	  the	  huge	  gap	  between	  public	  opinion	  and	  actions	  in	  relation	  to	  
large	  scale	  environmental	  threats.	  Complex	  adaptive	  systems	  applied	  to	  human	  
behaviour	  can	  bypass	  such	  psychological	  conundrums	  by	  modelling	  mass	  behaviour	  
in	  response	  to	  small	  changes	  in	  stimuli.	  Human	  social	  patterns	  are	  driven	  by	  values	  
(Kiel,	  1994).	  Community	  action	  on	  climate	  change	  is	  often	  limited	  to	  a	  few	  
passionate	  and	  informed	  community	  members.	  They	  wear	  their	  values	  on	  their	  
sleeves.	  Food	  security	  and	  sovereignty,	  however,	  are	  based	  on	  values	  that	  are	  more	  
ubiquitous	  and	  have	  the	  potential	  to	  trigger	  dramatic	  transformations,	  as	  in	  Egypt	  in	  
2011.	  In	  less	  stressed	  communities,	  where	  food	  is	  plentiful	  and	  pleasurable,	  focusing	  
on	  food	  production	  and	  enjoyment	  can	  elicit	  greater	  participation	  than	  exhortations	  
to	  save	  energy.	  This	  paper	  looks	  at	  the	  interactions	  and	  overlaps	  between	  groups	  in	  
southern	  New	  South	  Wales	  working	  on	  climate	  change	  and	  those	  involved	  in	  
regional	  and	  local	  approaches	  to	  food	  sovereignty.	  It	  poses	  hypotheses	  for	  resilience	  
building	  in	  the	  face	  of	  likely	  dramatic	  social	  and	  environmental	  challenges	  in	  the	  
coming	  decades.	  It	  concludes	  with	  suggestions	  for	  wide	  applicability	  of	  similar	  
organic	  approaches.	  
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Planning	  for	  climate	  adaptation	  with	  Indigenous	  peoples	  in	  the	  Mackay	  
Whitsunday	  region	  
	  
Robyn	  Bell	  (1),	  Ilisapeci	  Lyons	  (2),	  Gerry	  Turpin	  (3),	  Samarla	  Deshong	  (4),	  Gary	  
Mooney	  (5),	  Ro	  Hill	  (6)	  	  
(1)	  Reef	  Catchments	  NRM,	  Proserpine,	  Australia,	  (2)	  CSIRO	  Ecosystems	  Sciences,	  
Cairns,	  Australia,	  (3)	  Department	  of	  Science,	  Information	  Technology,	  Innovation	  &	  
the	  Arts,	  Cairns,	  Australia,	  (4)	  Koinmerburra	  Aboriginal	  Corporation,	  Mackay,	  
Australia,	  (5)	  Yuwibara	  Aboriginal	  Corpotation,	  Mackay,	  Australia,	  (6)	  CSIRO	  
Ecosystems	  Sciences,	  Cairns,	  Australia.	  
	  
Indigenous	  peoples	  are	  experiencing	  multiple	  natural	  phenomena	  associated	  with	  
climate	  change	  impacts	  on	  their	  country.	  Despite	  this,	  climate	  change	  is	  not	  the	  
immediate	  concern	  for	  many	  Indigenous	  peoples	  whose	  lives	  are	  impacted	  by	  other	  
environmental,	  health	  and	  social	  issues	  that	  have	  more	  immediate	  consequences.	  As	  
Indigenous	  groups	  will	  frame	  climate	  change	  based	  on	  their	  unique	  worldview	  and	  
socio-‐economic	  and	  societal	  context,	  engagement	  activities	  need	  to	  recognise	  their	  
diversity.	  This	  work	  on	  climate	  adaptation	  planning,	  undertaken	  with	  in	  conjunction	  
with	  CSIRO,	  DSITIA	  and	  the	  Yuibera	  and	  Koinjmal	  indigenous	  groups,	  adopted	  an	  
indigenous-‐driven	  process	  that	  involved:	  mapping	  sites	  of	  value	  and	  knowledge	  
recording	  and	  participatory	  scenario	  planning	  using	  modelled	  climate	  information.	  
Semi-‐structured	  interviews	  were	  conducted	  throughout	  the	  research.	  Key	  
considerations	  for	  the	  Indigenous	  groups	  in	  planning	  for	  climate	  adaptation	  were	  
access	  to	  country	  to:	  (1)	  improve	  knowledge	  and	  management	  of	  country	  to	  
changing	  environmental	  conditions;	  (2)	  strengthen	  connection	  to	  country	  and	  the	  
socio-‐cultural	  fabric	  of	  the	  groups;	  and	  (3)	  create	  employment.	  Planning	  for	  country	  
was	  underpinned	  by	  Indigenous	  values	  for	  country	  and	  culturally	  important	  sites	  and	  
species.	  Western	  science	  in	  the	  form	  of	  adapted	  climate	  modelling	  information	  and	  
spatial	  maps	  make	  an	  important	  contribution	  to	  climate	  adaptation	  planning	  with	  
Indigenous	  groups.	  Planning	  for	  country	  within	  a	  regional	  engagement	  strategy	  
secures	  opportunities	  for	  real	  outcomes	  for	  indigenous	  groups.	  This	  research	  with	  
Traditional	  Owners	  in	  the	  Mackay-‐Whitsunday	  highlights	  the	  importance	  of	  
indigenous	  knowledge	  and	  science	  in	  understanding	  and	  planning	  for	  climate	  change	  
on	  country,	  and	  the	  institutional	  arrangements	  required	  to	  support	  it.	  
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Synopsis	  talk	  &	  poster	  
Synopsis	  session	  3,	  Tuesday	  5.10-‐6.30pm	  

	  
	  

Pacific	  whispers:	  Communicating	  climate	  information	  in	  support	  of	  
adaptation	  
	  
Karen	  Bennett	  (1),	  Lily	  Frechman	  (1),	  Melissa	  Matthews	  (1),	  Molly	  Powers-‐Tora	  (1)	  	  
(1)	  Bureau	  of	  Meteorology,	  Melbourne,	  Australia,	  (2)	  Climate	  and	  Oceans	  Support	  
Programme	  at	  Secretariat	  of	  the	  Pacific	  Community,	  Nadi,	  Fiji.	  
	  
The	  strong	  need	  for	  improved	  access	  to	  weather	  and	  climate	  information	  for	  Pacific	  
Island	  peoples	  has	  been	  increasingly	  recognised	  over	  the	  last	  decade.	  With	  this	  
growth	  in	  available	  data	  and	  understanding,	  however,	  there	  has	  remained	  a	  missing	  
link	  in	  transforming	  it	  into	  valuable	  adaptation	  activities:	  communication.	  While	  the	  
understanding	  of	  the	  scientific	  community	  in	  these	  areas	  has	  increased	  greatly,	  
failure	  to	  communicate	  this	  information	  effectively	  has	  proved	  a	  significant	  
roadblock	  on	  the	  path	  to	  adaptation.	  We	  believe	  that	  in	  case	  of	  decision	  making	  for	  
adaptation	  planning	  "climate	  information	  is	  not	  useful	  is	  it	  isn't	  being	  used."With	  a	  
view	  to	  supporting	  Pacific	  colleagues	  in	  beginning	  to	  bridge	  this	  problem,	  the	  
Climate	  and	  Oceans	  Support	  Program	  in	  the	  Pacific	  (COSPPac)	  has	  been	  engaging	  
with	  partners	  in	  the	  National	  Meteorological	  Services	  (or	  equivalent)	  in	  14	  Pacific	  
island	  nations,	  to	  build	  capacity	  in	  communication	  and	  engagement	  skills.	  As	  yet,	  this	  
has	  primarily	  been	  through	  in-‐country	  training	  workshops	  on	  topics	  such	  as	  
stakeholder	  engagement	  and	  presentation	  skills,	  as	  well	  as	  an	  intensive	  regional	  
workshop	  on	  developing	  communications	  strategies.	  Modelling	  communication	  and	  
learning	  techniques	  through	  engaging	  with	  an	  interactive	  and	  exercise-‐driven	  focus	  
has	  seen	  great,	  practical	  results	  (the	  conception	  of	  Climate	  Communication	  
Strategies	  for	  partner	  Meteorological	  Services)	  and	  received	  excellent	  feedback	  from	  
partners.It	  is	  hoped	  that	  engaging	  in	  this	  type	  of	  capacity	  development	  will	  
strengthen	  the	  discourse	  between	  Pacific	  island	  peoples	  and	  those	  in	  the	  wider	  
scientific	  community,	  and	  ultimately	  assist	  our	  partners	  in	  the	  Pacific	  in	  effectively	  
communicating	  their	  own	  scientific	  climate	  information	  and	  adaptation	  needs.	  
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Poster	  session,	  Tuesday	  &	  Wednesday	  6.30-‐7.30pm	  

	  
	  

Landslides	  in	  Chuuk	  State,	  Federated	  States	  of	  Micronesia	  
	  
Johannes	  Berdon	  (1),	  Simon	  McGree	  (1)	  	  
(1)	  National	  Weather	  Service	  Office,	  Chuuk,	  Federated	  States	  of	  Micronesia,	  (2),	  
Bureau	  of	  Meteorology,	  Melbourne,	  Australia.	  
	  
Landslides	  represent	  a	  significant	  global	  hazard	  affecting	  over	  2	  million	  people.	  In	  
the	  decade	  from	  2000	  about	  9500	  deaths	  were	  reported.	  Mortality	  and	  injury	  occurs	  
where	  the	  landslides	  are	  associated	  with	  habilitation	  on	  the	  slope	  or	  in	  the	  potential	  
path	  of	  the	  debris	  flows.	  Some	  landslides	  follow	  a	  significant	  hydro-‐meteorological	  
event.	  
	  
Tropical	  Storm	  Chata'an	  struck	  Chuuk	  State	  on	  2	  July	  2002	  with	  501.4	  mm	  (almost	  20	  
inches)	  of	  rainfall	  received	  over	  24	  hours	  on	  the	  north-‐west	  of	  Weno	  Island.	  This	  
deluge,	  combined	  with	  628	  mm	  (almost	  25	  inches)	  of	  rainfall	  since	  1	  June,	  triggered	  
265	  landslides.	  At	  least	  62	  massive	  landslides	  occurred	  on	  2	  July	  resulting	  in	  43	  
deaths	  and	  hundreds	  of	  injuries	  on	  six	  islands.	  This	  impact	  of	  this	  event	  was	  
exacerbated	  because	  although	  the	  population	  was	  familiar	  with	  weathering	  tropical	  
storms,	  there	  had	  been	  no	  major	  landslides	  since	  1976.	  
	  
A	  survey	  of	  the	  local	  population	  found	  more	  than	  three-‐quarters	  of	  the	  population	  
were	  unaware	  of	  other	  landslides	  associated	  with	  TS	  Chata'an	  before	  being	  affected	  
themselves,	  and	  that	  landslides	  could	  accompany	  tropical	  storms.	  To	  address	  the	  
above,	  workshops	  relating	  to	  landslide	  and	  typhoon	  preparedness	  are	  being	  pursued	  
aggressively	  in	  FSM.	  Better	  prediction	  of	  landslides	  is	  also	  being	  investigated.	  
	  
Overall,	  a	  better	  understanding	  of	  the	  mechanics	  of	  landslides	  will	  assist	  
communities	  to	  reduce	  their	  risk.	  This	  is	  essential	  as	  the	  frequency	  and	  intensity	  of	  
extreme	  rainfall	  in	  FSM	  is	  projected	  to	  increase	  in	  the	  future.	  This	  is	  of	  concern	  as	  
most	  people	  live	  around	  steep	  mountains	  in	  Chuuk.	  
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Risk-‐management	  and	  coastal	  resilience:	  Analysis	  of	  three	  local	  
governments’	  adaptive	  capacity	  to	  coastal	  impacts	  of	  climate	  change	  in	  
NSW,	  Australia	  
	  
Alicia	  Bergonia	  (1)	  	  
(1)	  Institute	  of	  Environmental	  Studies,	  NSW,	  Australia.	  
	  
Adaptation	  to	  coastal	  impacts	  of	  climate	  is	  a	  pressing	  issue	  in	  NSW	  coasts.	  It	  is	  a	  
challenging	  process	  due	  to	  the	  interplay	  of	  highly	  dynamic	  coastal	  processes,	  the	  
wide	  range	  of	  stakeholders	  involved,	  and	  the	  complexity	  of	  the	  policy	  and	  legislation	  
relating	  to	  NSW’s	  coastlines.	  Coastal	  planning	  and	  management	  and,	  effectively	  
adaptation	  to	  coastal	  impacts	  of	  climate	  change	  are	  devolved	  functions	  to	  34	  local	  
governments	  NSW.	  As	  climate	  change	  impacts	  pose	  increasing	  risks	  to	  coastal	  
communities,	  local	  governments	  are	  facing	  the	  challenge	  of	  integrating	  adaptation	  
into	  their	  coastal	  planning	  and	  management	  processes.	  Local	  governments	  
determines	  land	  use	  priorities	  within	  its	  particular	  administrative	  boundaries	  and	  
make	  decisions	  on	  the	  nature	  and	  extent	  of	  coastal	  impacts	  of	  climate	  change	  and	  
eventually	  on	  adaptation	  measures	  that	  are	  compatible	  with	  NSW	  coastal	  
sustainability	  objectives.	  
	  
Integration	  would	  enable	  local	  governments	  to	  reconcile	  their	  liability	  to	  individual	  
property	  owners	  with	  public	  welfare,	  manage	  cross	  boundary	  issues,	  determine	  cost-‐
sharing	  arrangements,	  and	  shape	  coastal	  governance	  that	  reduces	  coastal	  
vulnerability	  while	  enhancing	  ecological	  resilience	  and	  environmental	  integrity.	  
Analysis	  of	  the	  Coastal	  Zone	  Management	  Plans	  of	  three	  coastal	  councils	  –	  namely,	  
Byron	  Shire	  Council,	  Wyong	  Shire	  Council	  and	  Shoalhaven	  City	  Council	  –identifies	  key	  
challenges	  and	  opportunities	  in	  integrating	  adaptation	  to	  coastal	  impacts	  of	  climate	  
change	  and	  coastal	  management	  in	  NSW.	  Despite	  of	  numerous	  challenges,	  this	  
analysis	  demonstrates	  that	  integration	  is	  practical	  now	  and	  has	  multiple	  
environmental,	  ecological	  and	  socio-‐economic	  benefits	  which	  can	  be	  achieved	  
through	  a	  suite	  of	  policy	  reforms	  at	  the	  local	  government	  and	  state	  government	  
levels.	  
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Financial	  costs	  and	  benefits	  of	  REDD+	  Scheme	  for	  community-‐based	  
forest	  management	  systems	  in	  Nepal	  
	  
Thakur	  Bhattarai	  (1)	  	  
(1)	  Central	  Queensland	  University,	  Rockhampton,	  Queensland,	  Australi.	  
	  
Indigenous	  people	  and	  local	  communities	  own	  or	  manage	  more	  than	  22%	  of	  the	  
world	  natural	  forests,	  and	  there	  is	  increasing	  interest	  in	  community	  level	  payment	  
for	  ecosystem	  services	  in	  the	  context	  of	  carbon	  incentives	  under	  REDD+.	  One	  of	  the	  
major	  concerns	  is	  whether	  the	  income	  that	  the	  local	  communities	  are	  likely	  to	  
receive	  from	  international	  carbon	  payment	  schemes	  will	  cover	  both	  the	  opportunity	  
costs	  and	  the	  costs	  of	  undertaking	  REDD+	  activities,	  from	  the	  initial	  planning	  stage	  to	  
the	  sale	  of	  carbon	  credits	  in	  the	  market.	  A	  three	  year	  research	  study	  was	  carried	  out	  
in	  four	  watersheds	  in	  three	  different	  physiographic	  regions	  of	  central	  Nepal	  from	  
2009	  to	  estimate	  these	  costs.	  The	  findings	  indicate	  that	  the	  total	  average	  costs	  for	  
the	  entire	  process	  of	  REDD+	  for	  individual	  community	  forest	  user	  groups	  would	  be	  
US$	  30.5	  per	  ha	  in	  the	  first	  year,	  which	  was	  reduced	  by	  one	  third	  in	  the	  following	  
years.	  Expanding	  the	  community	  level	  REDD+	  programme	  to	  a	  wider	  scale,	  making	  
the	  watershed	  as	  a	  unit	  of	  management,	  substantially	  lowered	  costs	  (US$	  22/ha/yr).	  
The	  costs	  and	  the	  forgone	  value	  vary	  with	  the	  size	  of	  forests	  at	  both	  community	  and	  
watershed	  levels,	  as	  might	  be	  expected	  as	  a	  result	  of	  economies	  of	  scale.	  If	  the	  local	  
communities	  attract	  a	  payment	  of	  US$5	  t	  CO2

-‐1ha-‐1	  yr-‐1	  from	  the	  international	  carbon	  
payment	  scheme,	  they	  could	  generate	  a	  net	  additional	  income	  of	  3%	  to	  400%	  of	  
their	  current	  annual	  income	  from	  the	  forests	  as	  well	  as	  sequestered	  about	  275,000	  
CO2e	  every	  year.	  



	  
	  
	  
	  
	  
	  
	  

	  

92	  

223	  
	  

Bhullar	  
	  

Oral	  
Parallel	  session	  19,	  Thursday	  11.00-‐12.30pm	  

	  
	  

A	  novel,	  climate	  resilient,	  bio-‐diverse	  and	  sustainable	  cropping	  system	  
for	  rice	  
	  
Gurbir	  S.	  Bhullar	  (1,2),	  Peter	  J.	  Edwards	  (2),	  Harry	  Olde	  Venterink	  (3),	  	  
(1)	  Research	  Institute	  of	  Organic	  Agriculture	  (FiBL),	  Frick,	  Switzerland,	  (2)	  Swiss	  
Federal	  Institute	  of	  Technology	  (ETH)	  Zurich,	  Zurich,	  Switzerland,	  (3)	  Vrije	  Universiteit	  
Brussel,	  Brussels,	  Belgiu.	  
	  
	  
Food	  systems	  cause	  19%-‐29%	  of	  the	  total	  global	  anthropogenic	  greenhouse	  gas	  
(GHG)	  emissions,	  80%-‐86%	  of	  which	  are	  attributed	  to	  agricultural	  activities.	  Besides,	  
agriculture	  is	  the	  largest	  contributor	  of	  non-‐CO2	  GHGs	  (CH4,	  N2O	  and	  fluorinated	  
GHGs).	  Paddy	  fields,	  together	  with	  wetlands,	  account	  for	  two-‐thirds	  of	  'natural'	  
methane	  emissions	  and	  one	  quarter	  of	  total	  emissions	  globally.	  Being	  important	  
staple	  food,	  the	  production	  of	  rice	  is	  expected	  to	  increase	  considerably	  with	  a	  
growing	  world	  population.	  Consequently,	  methane	  emissions	  will	  also	  increase,	  
unless	  suitable	  mitigation	  strategies	  are	  developed.	  For	  effective	  adoption	  by	  
farmers,	  new	  strategies	  need	  to	  be	  ecologically	  sustainable	  as	  well	  as	  economically	  
viable	  in	  the	  long	  run.	  There	  is	  a	  growing	  understanding	  about	  the	  importance	  of	  
biodiversity	  for	  sustainable	  agro-‐ecosystems	  as	  large	  scale	  monocultures	  with	  high	  
energy	  inputs	  have	  proven	  to	  be	  unsustainable,	  though	  being	  highly	  productive	  in	  
the	  short	  term.	  This	  project	  explores	  the	  potential	  of	  developing	  a	  new	  cropping	  
system	  by	  intercropping	  rice	  with	  other	  aquatic	  plants.	  As	  methane	  is	  produced	  in	  
the	  soil	  under	  anaerobic	  conditions,	  the	  plants	  with	  high	  rhizosphere	  oxidation	  
capability	  can	  significantly	  reduce	  methane	  emissions	  from	  soil.	  The	  results	  from	  our	  
mesocosm	  and	  field	  experiments	  demonstrate	  that	  co-‐cultivation	  of	  rice	  together	  
with	  other	  aquatic	  plant	  species	  results	  in	  significantly	  lower	  emissions	  of	  methane.	  
A	  number	  of	  aquatic	  plant	  species	  occurring	  naturally	  in	  rice	  producing	  regions	  are	  
already	  part	  of	  human	  consumption	  and	  offer	  the	  possibility	  to	  develop	  climate	  
resilient,	  ecologically	  biodiverse	  and	  economically	  sustainable	  paddy	  farming	  
systems	  for	  relatively	  easy	  adoption	  by	  the	  farmers.	  
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Synopsis	  talk	  &	  poster	  
Synopsis	  session	  3,	  Tuesday	  5.10-‐6.30pm	  

	  
	  

Co-‐producing	  climate	  knowledge,	  3:	  Communities	  of	  practice	  and	  co-‐
production	  
	  
Paula	  Blackett	  (1)	  	  
(1)	  AgResearch,	  Hamilton,	  New	  Zealand	  	  
	  
	  	  
To	  generate	  relevant	  and	  accessible	  knowledge	  that	  can	  be	  incorporated	  into	  
stakeholders'	  decision-‐making	  processes,	  the	  first	  Climate	  Change	  Impacts	  and	  
Implications	  program	  Communities	  of	  Practice	  (CoP)	  brings	  together	  key	  
stakeholders	  from	  primary	  production,	  agri-‐business,	  conservation,	  community	  and	  
local	  government	  to	  consider	  climate	  change	  impacts	  and	  implications	  for	  a	  low-‐lying	  
coastal	  region,	  in	  eastern	  New	  Zealand.	  It	  is	  organized	  around	  a	  case-‐study	  that	  will	  
be	  modelling	  biophysical	  processes	  on	  estuarine	  and	  riverine	  environments.	  
	  	  
The	  way	  in	  which	  modellers,	  stakeholders	  and	  researchers	  facilitated	  a	  structured	  
conversation	  about	  climate	  change	  impacts	  and	  implications	  for	  the	  case-‐study	  area	  
are	  presented.	  The	  first	  meeting	  of	  the	  CoP	  took	  place	  prior	  to	  any	  modelling.	  It	  
sought	  to	  identify	  synergies	  or	  points	  of	  intersection	  between	  what	  the	  scientists	  
were	  able	  to	  model	  and	  the	  implications	  of	  greatest	  concern	  to	  stakeholders.	  Large-‐
format	  aerial	  photographs	  were	  used	  to	  geographically	  anchor	  the	  discussion	  and	  
provided	  stakeholders	  an	  opportunity	  to	  identify	  specific	  areas	  or	  objects	  of	  value.	  
Potential	  impacts	  on	  salt	  marsh	  and	  mangrove	  communities,	  infrastructure	  and	  
settlements,	  waterlogging,	  salt-‐water	  intrusion,	  changing	  flood	  risk	  and	  land-‐use	  
were	  discussed.	  As	  a	  result,	  the	  modelling	  teams	  acquired	  a	  more	  integrated	  and	  
comprehensive	  appreciation	  of	  what	  stakeholders	  valued	  and	  accordingly	  modelling	  
activities	  will	  be	  modified.	  Overall,	  stakeholders	  were	  extremely	  interested	  in	  
continuing	  to	  develop	  the	  CoP	  because	  of	  its	  learning	  opportunities,	  as	  a	  pathway	  to	  
influence	  research	  outcomes	  and	  interact	  with	  peers	  representing	  different	  
perspectives.	  
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Synopsis	  talk	  &	  poster	  
Synopsis	  session	  6,	  Wednesday	  5.10-‐6.30pm	  

	  
	  

Ensuring	  Top	  End	  river	  systems	  can	  buffer	  the	  impacts	  of	  climate	  
change	  
	  
Stuart	  Blanch	  (1),	  Anna	  Boustead	  (1)	  	  
(1)	  Environment	  Centre	  NT,	  Darwin,	  NT,	  Australia	  	  
	  
Top	  End	  river	  system	  are	  central	  to	  the	  lives	  of	  Traditional	  Owners,	  support	  large	  
recreational	  and	  commercial	  fisheries	  and	  are	  vital	  to	  the	  survival	  of	  many	  
threatened	  and	  migratory	  species.	  Many	  Top	  End	  river	  systems	  are	  already	  
experiencing	  the	  pressures	  of	  over-‐allocation,	  increased	  spread	  of	  weeds,	  changed	  
fire	  regimes,	  extended	  hot	  spells	  and	  increased	  evaporation	  rates	  in	  an	  already	  
highly	  variable	  climate.	  How	  can	  we	  ensure	  that	  our	  rivers	  endure	  the	  impacts	  of	  
climate	  change	  and	  are	  able	  to	  continue	  to	  host	  an	  immense	  biodiversity,	  as	  well	  as	  
to	  provide	  food,	  water,	  recreational	  services	  and	  cultural	  services	  to	  growing	  Top	  
End	  communities?	  
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Synopsis	  talk	  &	  poster	  
Synopsis	  session	  11,	  Tuesday	  5.10-‐6.30pm	  

	  
	  

Adapting	  our	  conservation	  objectives:	  The	  case	  of	  the	  disappearing	  
freshwater	  wetlands	  of	  the	  Timor	  Sea	  drainage	  basin	  
	  
Stuart	  Blanch	  (1),	  Evan	  Quartermain	  (2),	  Gavan	  McFadzean	  (3),	  Anna	  Boustead	  (1)	  	  
(1)	  Environment	  Centre	  NT,	  Darwin,	  NT,	  Australia,	  (2)	  Humane	  Society	  International,	  
Avalon,	  NSW,	  Australia,	  (3)	  The	  Wilderness	  Society,	  Melbourne,	  VIC,	  Australia	  	  
	  
The	  freshwater	  floodplains	  of	  the	  Timor	  Sea	  drainage	  basin	  are	  home	  to	  abundant	  
and	  spectacular	  wildlife,	  including	  the	  popular	  tourist	  icons	  of	  Kakadu.	  Yet	  many	  of	  
these	  low-‐lying	  floodplains	  are	  already	  experiencing	  the	  effects	  of	  saltwater	  
intrusion	  from	  a	  range	  of	  impacts.	  We	  must	  make	  every	  effort	  to	  conserve	  important	  
and	  iconic	  seasonal	  freshwater	  wetland	  refugia	  in	  this	  region,	  where	  sea	  level	  rise	  
increasingly	  threatens	  to	  inundate	  this	  large,	  biodiverse,	  yet	  incredibly	  vulnerable	  
ecosystem.	  
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Media	  frames	  and	  memory:	  social	  constructions	  of	  climate	  change	  
following	  the	  2011	  Brisbane	  flood	  
	  
Erin	  Bohensky	  (1),	  Anne	  Leitch	  (2)	  	  
(1)	  CSIRO,	  Townsville,	  QLD,	  Australia,	  (2)	  James	  Cook	  University,	  Townsville,	  QLD,	  
Australia.	  
	  
Social	  memory-‐the	  long-‐term	  communal	  understanding	  of	  environmental	  change	  
and	  the	  transmission	  of	  experience-‐enables	  societies	  to	  interpret,	  anticipate	  and	  
recover	  from	  extreme	  events.	  The	  news	  media	  was	  an	  important	  vehicle	  for	  
understanding	  and	  internalising	  the	  2011	  Brisbane	  flood,	  and	  thereby	  for	  recalling	  
and	  creating	  social	  memory	  of	  past	  and	  present	  flood	  events.	  In	  this	  paper	  we	  
present	  a	  systematic	  analysis	  of	  Australian	  newspapers	  in	  2011-‐2012	  to	  explore	  
media	  framings	  of	  the	  flood,	  and	  focus	  in	  particular	  on	  how	  narratives	  evolved	  about	  
the	  relationship	  between	  the	  flood	  and	  climate	  change.	  While	  the	  media	  narratives	  
that	  we	  identified	  revealed	  awareness	  of	  climate	  change,	  the	  prominence	  of	  two	  
opposing	  stances	  belies	  deep	  divisions	  in	  public	  understanding	  and	  the	  politicised	  
nature	  of	  the	  issue.	  We	  show	  that	  some	  media	  coverage	  of	  the	  flood	  articulated	  the	  
risk	  of	  extreme	  events	  in	  a	  changing	  climate,	  but	  much	  of	  the	  discourse	  cast	  the	  
flood	  in	  terms	  of	  blame	  and	  political	  opportunity	  and	  paid	  little	  attention	  to	  longer-‐
term	  aspects	  of	  regional	  resilience.	  Throughout	  this	  discourse,	  we	  found	  evidence	  
that	  human	  experience	  of	  extreme	  weather	  and	  natural	  disasters	  is	  encoded	  and	  
archived	  in	  memory,	  individual	  and	  collective	  memory	  of	  past	  events	  is	  recalled	  to	  
make	  sense	  of	  present	  experience,	  and	  these	  processes	  tend	  to	  shape	  future	  
responses.	  As	  policy	  related	  to	  the	  2011	  flood,	  and	  extreme	  events	  more	  generally,	  is	  
influenced	  by	  the	  public	  discourse,	  it	  is	  important	  to	  understand	  the	  nuances	  of	  
communication	  around	  these	  events	  and	  the	  media's	  role	  in	  reinforcing	  or	  changing	  
perceptions.	  
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Bridging	  the	  science-‐policy	  interface:	  the	  value	  of	  participatory	  action-‐
research	  in	  planning	  for	  climate	  change	  in	  NRM	  
	  
Karyn	  Bosomworth	  (1),	  Chris	  Pitfield	  (2),	  Philip	  Wallis	  (3),	  Andrew	  Harwood	  (4),	  Peat	  
Leith	  (4),	  Marty	  Gent	  (5),	  Rex	  Candy	  (6),	  Andrew	  Baldwin	  (7),	  Luke	  Didams	  (8),	  Paula	  
Camenzuli	  (9),	  Emmaline	  Froggett	  (10),	  Shane	  Scanlon	  (10),	  Liz	  Hamilton	  (11),	  	  
(1)	  RMIT	  University,	  Melbourne,	  Victoria,	  Australia,	  (2)	  Corangamite	  Catchment	  
Management	  Authority	  (CMA),	  Victoria,	  Australia,	  (3)	  Monash	  University,	  
Melbourne,	  Victoria,	  Australia,	  (4)	  University	  of	  Tasmania,	  Hobart,	  Tasmania,	  
Australia,	  (5)	  Glenelg-‐Hopkins	  CMA,	  Victoria,	  Australia,	  (6)	  East	  Gippsland	  CMA,	  
Victoria,	  Australia,	  (7)	  NRM	  North,	  Tasmania,	  Australia,	  (8)	  NRM	  South,	  Tasmania,	  
Australia,	  (9)	  West	  Gippsland,	  Victoria,	  Australia,	  (10)	  Port	  Philip	  and	  Westernport	  
CMA,	  Victoria,	  Australia,	  (11)	  Victorian	  Department	  of	  Environment	  and	  Primary	  
Industries,	  Victoria,	  Australia.	  
	  
Australia's	  NRM	  agencies	  have	  recently	  been	  developing	  plans	  for	  climate	  change	  
mitigation	  (through	  carbon	  sequestration)	  and	  adaptation.	  Under	  a	  Federal	  (2012)	  
Climate	  Change	  Impacts	  and	  Adaptation	  Research	  Grants	  Program,	  project	  teams	  are	  
working	  with	  nine	  clusters	  of	  regional	  NRM	  organisations	  across	  the	  country	  on	  
using	  climate	  change	  science	  and	  information	  in	  NRM	  planning	  processes.	  This	  paper	  
draws	  on	  the	  experience	  of	  the	  Southern	  Slopes	  cluster	  project.	  
	  
Working	  with	  NRM	  agencies	  in	  Tasmania	  and	  southern	  Victoria,	  the	  Southern	  Slopes	  
Climate	  Change	  Adaptation	  Research	  Partnership	  (SCARP)	  is	  a	  participatory	  action-‐
research	  partnership	  that	  operates	  from	  a	  perspective	  that	  adaptation	  planning	  is	  
best	  commenced	  from	  within	  the	  decision-‐context.	  This	  is	  because	  the	  social,	  
institutional	  and	  political	  context	  of	  decision-‐making	  is	  viewed	  as	  having	  a	  greater	  
influence	  on	  planning	  and	  practice	  than	  the	  supply	  of	  science	  alone.	  
	  
Co-‐authored	  by	  the	  partnership's	  researchers	  and	  practitioners,	  this	  paper	  outlines	  
the	  highlights	  and	  challenges	  of	  co-‐investigating	  how	  research	  can	  more	  effectively	  
inform	  NRM	  planning	  for	  climate	  change,	  and	  of	  co-‐producing	  relevant	  materials	  and	  
methods.	  Collectively	  we	  found	  important	  roles	  for	  institutions	  and	  social	  learning	  in	  
spanning	  boundaries	  between	  research	  and	  planning	  for	  climate	  change	  in	  NRM.	  
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Moreover,	  our	  experiences	  highlight	  the	  value	  of	  participatory	  action-‐research	  in	  
facilitating	  adaptation	  planning	  in	  the	  NRM	  sector.	  
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Manager,	  Climate	  Monitoring	  Section	  at	  Australian	  Bureau	  of	  
Meteorology	  (TBC)	  
	  
Karl	  Braganza	  (1)	  presenting,	  	  
(1)	  Bureau	  of	  Meteorology,	  Melbourne,	  Australia	  	  
	  
Manager,	  Climate	  Monitoring	  Section	  at	  Australian	  Bureau	  of	  Meteorology	  
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Attribution	  of	  recent	  extreme	  weather	  events	  in	  Australia	  
	  
Karl	  Braganza	  (1),	  Julie	  Arblaster	  (1,2),	  Eun-‐Pa	  Lim	  (1),	  Harry	  Hendon	  (1),	  Blair	  Trewin	  
(1),	  Matthew	  Wheeler	  (1),	  Guo	  Liu	  (1)	  	  
(1)	  Australian	  Bureau	  of	  Meteorology,	  Melbourne,	  Victoria,	  Australia,	  (2)	  2National	  
Center	  for	  Atmospheric	  Research,	  Boulder,	  Colorado,	  USA.	  
	  
The	  climate	  science	  community	  has	  tended	  to	  frame	  the	  attribution	  of	  individual	  
extreme	  events	  through	  observed	  increases	  or	  decreases	  in	  the	  frequency	  of	  such	  
events,	  where	  an	  observed	  change	  in	  frequency	  is	  consistent	  with	  background	  
climate	  change.	  Typically,	  the	  community	  has	  also	  framed	  attribution	  questions	  by	  
stating	  that	  it	  is	  not	  possible	  to	  attribute	  individual	  extreme	  events.	  Rather,	  
extremes	  are	  caused	  by	  antecedent	  meteorological	  conditions	  and	  natural	  
variability,	  as	  well	  as	  a	  likely	  contribution	  from	  climate	  change	  that	  is	  difficult	  to	  
robustly	  quantify.	  
	  
More	  recently,	  event	  attribution	  has	  sought	  to	  quantitatively	  deconstruct	  the	  
contributions	  of	  various	  drivers	  of	  individual	  weather	  extremes,	  as	  well	  as	  determine	  
the	  fraction	  attributable	  risk	  or	  likelihood	  of	  such	  events	  associated	  with	  the	  
enhanced	  greenhouse	  effect.	  
	  
We	  discuss	  various	  approaches	  for	  extreme	  event	  attribution	  and	  examine	  the	  
record	  warm	  September	  experienced	  in	  Australia	  in	  2013.	  Analysis	  using	  both	  
multiple	  linear	  regression	  based	  on	  historical	  observational	  data	  and	  sensitivity	  
experiments	  with	  a	  dynamical	  seasonal	  prediction	  system	  indicates	  that	  the	  record	  
hot	  September	  2013	  in	  Australia	  arose	  from	  the	  apparently	  random	  occurrence	  of	  a	  
strongly	  negative	  Southern	  Annular	  Mode	  (SAM)	  together	  with	  an	  anomalously	  deep	  
low	  pressure	  cell	  situated	  to	  the	  southwest	  of	  the	  continent,	  the	  background	  
warming	  trend	  and	  antecedent	  dry	  and	  warm	  land	  surface	  conditions.	  The	  results	  
from	  the	  regression	  model	  indicate	  up	  to	  15%	  of	  the	  record	  temperature	  anomaly	  in	  
September	  2013	  can	  be	  explained	  by	  the	  global	  temperature	  changes	  over	  the	  1982-‐
2013	  period	  analysed.	  
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Parallel	  session	  4,	  Tuesday	  3.30-‐5.00pm	  

	  
	  

Science	  to	  Solutions	  Research	  and	  Engagement	  
	  
Victoria	  Brown	  (1),	  Adam	  Gray	  (2),	  Rohan	  Hamden	  (2),	  	  
(1)	  LGA	  SA,	  Adelaide,	  SA,	  Australia,	  (2)	  DEWNR,	  Adelaide,	  SA,	  Australia,	  	  
	  
From	  December	  2013-‐	  June	  2014,	  the	  Local	  Government	  Association	  of	  South	  
Australia	  (LGA	  SA)	  and	  the	  Department	  of	  Environment,	  Water	  and	  Natural	  
Resources	  (DEWNR),	  along	  with	  project	  partners	  KPMG	  and	  RPS	  undertook	  a	  
program	  of	  in-‐depth	  research	  and	  engagement	  designed	  to	  expand	  knowledge	  of	  the	  
barriers	  to	  implementation	  of	  climate	  change	  adaptation	  actions	  in	  South	  Australia.	  
There	  is	  a	  plethora	  of	  existing	  research	  that	  identifies	  the	  broad	  areas	  where	  barriers	  
to	  uptake	  of	  climate	  adaptation	  actions	  exist.	  The	  purpose	  of	  the	  research	  was	  to	  
increase	  understanding	  of	  barriers	  from	  a	  regional/	  local	  level	  in	  order	  to	  develop	  
effective	  solutions.	  
	  
The	  project	  team	  developed	  an	  approach	  to	  undertaking	  the	  research	  and	  
engagement	  to	  achieve	  the	  goals	  of	  Phase	  One	  of	  the	  project-‐	  Research	  and	  
Engagement.	  The	  outcomes	  have	  directly	  informed	  the	  activities	  currently	  being	  
progressed	  in	  Phase	  Two	  of	  the	  project-‐	  Capacity	  Building.	  
	  
The	  research	  identified	  opportunities	  where	  climate	  considerations	  can	  be	  
effectively	  built	  into	  existing	  processes,	  without	  the	  need	  for	  onerous	  modifications	  
or	  costly	  tools	  and	  resources.	  The	  research	  also	  highlighted	  specific	  barriers	  that	  are	  
impeding	  current	  efforts	  to	  incorporate	  climate	  considerations	  into	  existing	  
processes.	  
	  
The	  presentation	  will	  describe	  the	  research	  methodology,	  research	  outcomes,	  and	  
rationale	  for	  the	  approach	  we	  are	  now	  taking	  to	  build	  capacity	  across	  the	  State.	  It	  is	  
expected	  that	  the	  outcomes	  of	  the	  project	  will	  be	  a	  combination	  of	  tools,	  methods	  
and	  interventions,	  with	  the	  outputs	  also	  informing	  the	  policy	  direction	  of	  the	  LGA	  
and	  DEWNR	  for	  the	  future	  of	  climate	  adaptation	  in	  South	  Australia.	  
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Adapting	  rural	  vulnerable	  communities;	  a	  community	  service	  pilot	  
project	  in	  rural	  Victoria	  
	  
Jo	  Brown	  (1),	  Alianne	  Rance	  (2),	  Melanie	  Russell	  (1),	  Hartmut	  Fϋnfgeld	  (2)	  	  
(1)	  Southern	  Grampians	  and	  Glenelg	  Primary	  Care	  Partnership,	  Hamilton,	  Victoria,	  
Australia,	  (2)	  RMIT	  University,	  Melbourne,	  Victoria,	  Australia,	  	  
	  
The	  impacts	  of	  climate	  change	  will	  be	  felt	  most	  by	  those	  individuals	  that	  are	  already	  
subject	  to	  social	  or	  economic	  marginalisation.	  In	  addition,	  disadvantaged	  groups	  are	  
generally	  less	  able	  to	  manage	  risks	  of	  all	  types	  because	  they	  lack	  financial,	  social,	  
educational	  or	  other	  resources.	  While	  the	  wealthier	  parts	  of	  the	  population	  will	  be	  
inconvenienced,	  the	  poor	  will	  suffer	  more	  serious	  consequences	  from	  climate	  
change,	  including	  health	  impacts	  and	  premature	  death.	  Rural	  areas	  of	  Victoria,	  
Australia,	  have	  already	  been	  experiencing	  the	  impacts	  of	  climate	  change,	  and	  
significant	  gaps	  exist	  in	  the	  management	  of	  these	  impacts	  with	  regard	  to	  the	  
compounding	  effects	  of	  climate	  change	  and	  other	  types	  of	  vulnerability.	  
	  
A	  pilot	  project	  called	  Resilient	  People;	  Resilient	  Futures,	  funded	  by	  the	  Victorian	  
Government,	  is	  exploring	  mechanisms	  to	  increase	  the	  resilience	  of	  vulnerable	  
populations	  under	  a	  changing	  climate	  in	  the	  Southern	  Grampians	  area.	  The	  project	  is	  
implemented	  by	  the	  local	  government,	  in	  partnership	  with	  the	  local	  primary	  care	  
partnership	  and	  academic	  researchers,	  using	  a	  social	  learning	  approach.	  A	  focus	  of	  
the	  project	  is	  to	  gain	  a	  better	  understanding	  of	  how	  vulnerability	  is	  defined	  and	  
explained	  in	  the	  local	  context	  of	  rural	  populations,	  how	  vulnerability	  is	  expected	  to	  
change	  under	  climate	  change	  and	  how	  local	  service	  providers	  can	  prepare	  for	  and	  
respond	  changing	  vulnerabilities.	  This	  paper	  discusses	  lessons	  learnt	  to	  date	  from	  
the	  perspective	  of	  the	  engaged	  practitioners	  and	  discusses	  a	  co-‐production	  model	  of	  
adaptation	  for	  vulnerable	  rural	  communities.	  
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Please	  don't	  write	  Natural	  Resource	  Management	  Plans	  for	  climate	  
adaptation	  
	  
Alastair	  Buchan	  (1)	  	  
(1)	  NQ	  Dry	  Tropics,	  Townsville,	  Queensland,	  Australia	  	  
	  
The	  Federal	  Government's	  Clean	  Energy	  Futures	  program	  (2013-‐2016)	  funds	  Natural	  
Resource	  Management	  bodies	  to	  update	  regional	  plans	  by	  incorporating	  climate	  
adaptation	  provisions.	  Multiple	  academic	  consortia	  have	  provided	  research	  to	  
support	  this	  process.	  Eighteen	  months	  into	  the	  program	  three	  key	  realisations	  
appear	  to	  be	  emerging:-‐	  Traditional	  NRM	  plans	  involving	  identification	  and	  
protection	  of	  priority	  natural	  resource	  assets	  don't	  work-‐	  Cyclical	  planning	  processes	  
and	  the	  development	  of	  statutory	  provisions	  are	  too	  slow	  to	  keep	  pace	  with	  business	  
and	  community	  adaptation	  initiatives,	  and-‐	  Hardly	  anybody	  reads,	  accepts,	  
implements	  or	  reviews	  NRM	  plans	  anyway.	  
	  
Dwight	  Eisenhower	  said	  "in	  preparing	  for	  war	  I	  have	  found	  plans	  are	  useless,	  but	  
planning	  is	  indispensable".	  And	  so	  it	  is	  with	  managing	  the	  resources	  which	  form	  the	  
building	  blocks	  for	  our	  health,	  wealth	  and	  well-‐being	  in	  the	  war	  against	  the	  human-‐
induced	  acceleration	  of	  climate	  change.	  In	  contributing	  to	  climate	  adaptation	  we	  can	  
provide	  strategic	  direction	  by:-‐	  Educating	  people	  about	  the	  nature	  of	  complex	  socio-‐
ecological	  and	  economic	  systems-‐	  Focusing	  on	  developing	  the	  tools	  and	  processes	  of	  
education	  and	  social	  marketing	  and-‐	  Staying	  grounded	  in	  the	  knowledge	  that	  
planning	  which	  does	  not	  tangibly	  change	  people's	  attitudes	  and	  behaviours	  is	  
worthless.	  
	  
We	  don't	  need	  plans	  for	  climate	  adaptation.	  We	  need	  to	  create	  learning	  processes,	  
decision	  support	  tools,	  and	  a	  platform	  for	  those	  with	  understanding	  the	  voice	  to	  
influence	  leaders	  and	  legislation.	  Like	  the	  changing	  game	  plan	  in	  a	  sporting	  match,	  
this	  can't	  be	  a	  single	  document.	  It	  lives	  in	  multi-‐media	  tools	  which	  track	  and	  
influence	  adaptation.	  
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Now	  is	  the	  time	  for	  National	  and	  International	  Climate	  Change	  
Practitioner	  Certification	  
	  
Alastair	  Buchan	  (1,2),	  Simon	  Cavendish	  (1,3),	  Tom	  Davies	  (1,4)	  	  
(1)	  EIANZ,	  Melboune,	  Victoria,	  Australia,	  (2)	  NQ	  Dry	  Tropics,	  Townsville,	  Queensland,	  
Australia,	  (3)	  EnviroPartners,	  Brisbane,	  Queensland,	  Australia,	  (4)	  Edge	  Environment,	  
Sydney,	  NSW,	  Australia	  	  
	  
Society's	  adaptation	  to	  a	  new	  reality	  is	  marked	  by	  creation	  of	  associated	  institutions	  
and	  organisational	  processes	  to	  manage	  emerging	  issues.	  Accounting	  and	  Medicine	  
have	  had	  administrative	  frameworks	  for	  centuries	  while	  Environmental	  and	  
Computing	  management	  institutions	  have	  only	  matured	  in	  the	  last	  five	  decades.	  
Climate	  change	  has	  generated	  significant	  public	  debate	  for	  40	  years.	  Yet,	  to	  date	  
there	  are	  no	  industry	  standards	  determining	  the	  professional	  and	  ethical	  credentials	  
of	  those	  engaged	  in	  managing	  climate	  change	  on	  behalf	  of	  society.	  In	  2014,	  after	  
three	  years	  of	  development,	  the	  Environmental	  Institute	  of	  Australia	  and	  New	  
Zealand	  has	  launched	  the	  world's	  first	  Certified	  Practitioner	  scheme	  for	  Climate	  
Change.	  The	  CEnvP	  (Climate	  Change	  Specialist)	  is	  one	  of	  four	  specialist	  areas	  of	  the	  
EIANZ's	  Certified	  Environmental	  Practitioner	  program.	  It	  accepts	  climate	  adaptation	  
and	  mitigation	  practitioner	  applicants	  who	  have	  ten	  years	  professional	  experience,	  
of	  which	  five	  or	  more	  are	  directly	  climate	  related.	  The	  scheme	  provides	  professional	  
recognition	  to	  the	  individual	  and	  assures	  expertise,	  experience	  and	  integrity	  for	  
those	  choosing	  to	  use	  a	  certified	  practitioner's	  services.	  With	  two	  intakes	  annually	  
applicants	  from	  any	  base	  profession	  or	  who	  work	  overseas	  are	  welcome	  to	  apply.	  
Media	  debates	  on	  the	  economic	  implications	  of	  climate	  action	  now	  influence	  
election	  results	  at	  every	  level	  of	  government.	  Thousands	  of	  Australians	  are	  making	  a	  
career	  of	  understanding	  climate	  science	  and	  its	  social,	  political,	  business	  and	  
environmental	  management	  consequences.	  Launching	  the	  scheme	  now	  shows	  
EIANZ's	  leadership	  and	  marks	  global	  maturity	  of	  the	  industry.	  Learn	  more,	  make	  an	  
application	  for,	  or	  encourage	  use	  of	  Certified	  Climate	  Practitioners.	  
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Community	  understanding	  of	  climate	  change	  processes	  and	  response	  
options	  in	  central	  east-‐coast	  Australia	  
	  
Ralf	  Buckley	  (1)	  
(1)	  Griffith	  University,	  Qld,	  Australia	  	  
	  
	  
Adaptation	  is	  a	  social	  process	  which	  depends	  heavily	  on	  information.	  	  	  This	  
contribution	  tests	  community	  understanding,	  acceptance	  and	  conflict	  over	  physical,	  
ecological,	  engineering,	  economic,	  legal	  and	  social	  information	  relating	  to	  climate	  
change	  and	  sea-‐level	  rise	  for	  coastal	  settlements	  in	  three	  adjacent	  local	  government	  
areas	  across	  two	  different	  States	  of	  eastern	  Australia.	  	  Data	  are	  derived	  from	  
documentary	  sources	  at	  weekly	  timescales	  over	  25	  years,	  produced	  by	  state	  and	  
local	  government	  agencies,	  research	  organisations,	  landholder	  associations,	  non-‐
government	  advocacy	  groups,	  and	  local	  newspapers	  and	  other	  mass	  
media.	  	  Analyses	  are	  grounded	  by	  the	  author’s	  direct	  involvement	  in	  associated	  
public	  consultative	  processes	  and	  organisations,	  for	  all	  stakeholders	  types,	  at	  local	  to	  
federal	  level,	  over	  the	  entire	  time	  period.	  They	  reveal	  very	  poor	  public	  
understanding	  of	  most	  key	  issues,	  leading	  to	  political	  manipulation	  by	  specific	  
interest	  groups.	  	  This	  yields	  a	  set	  of	  general	  principles	  applicable	  for	  future	  
adaptation	  in	  this	  region	  and	  comparable	  areas.	  This	  research	  is	  expected	  to	  be	  
submitted	  for	  publication,	  but	  unpublished,	  at	  the	  date	  of	  the	  conference.	  
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Using	  ecosystem	  marketplaces	  to	  build	  coral	  reef	  resilience	  to	  
committed	  climate	  change	  in	  the	  Great	  Barrier	  Reef	  Marine	  Park,	  
Australia	  
	  
Andrew	  Buckwell	  (1)	  	  
(1)	  Griffith	  University,	  Queensland,	  Australia	  	  
	  
The	  Great	  Barrier	  Reef	  is	  a	  crucial	  regional	  provider	  of	  a	  range	  of	  ecosystem	  services,	  
generating	  58,000	  jobs	  and	  contributing	  $5.4bn	  to	  Australia's	  annual	  GDP.	  Despite	  its	  
significant	  value,	  its	  relatively	  robust	  conservation	  framework	  and	  significant	  public	  
and	  private	  expenditure	  on	  remediation,	  the	  reef’s	  coral	  cover	  is	  declining	  rapidly.	  
This	  is	  an	  outcome	  of	  well-‐understood	  anthropogenic	  stressors,	  particularly	  resulting	  
from	  pollutants	  from	  diffuse	  terrestrial	  sources,	  but	  also	  from	  marine	  activities.	  
These	  stressors	  reduce	  the	  reef’s	  resilience	  to	  rapid	  and	  linear	  phase	  change	  to	  
macro-‐algal	  dominance	  and	  put	  at	  risk	  many	  of	  the	  benefits	  derived	  from	  it.	  
Furthermore,	  the	  impact	  of	  these	  stressors	  diminish	  the	  reef’s	  capacity	  to	  adapt	  to	  
climate	  change	  and	  ocean	  acidification.	  With	  significant	  warming	  and	  acidification	  
already	  committed,	  to	  adapt	  and	  survive	  in	  anything	  like	  its	  current	  state	  (or	  better)	  
the	  reef’s	  resilience	  needs	  to	  be	  improved;	  significantly	  and	  rapidly.	  I	  show	  how	  
existing	  measures,	  at	  current	  levels	  of	  funding	  and	  scope	  of	  intervention,	  are	  unlikely	  
to	  be	  sufficient	  to	  secure	  the	  future	  of	  the	  reef.	  Here,	  I	  explore	  how	  policy	  makers	  
can	  leverage	  greater	  value	  from	  agents	  that	  benefit	  from	  reef	  ecosystem	  services	  
through	  the	  adoption	  of	  a	  highly	  cost-‐heterogeneous	  marketplace	  for	  ‘reef	  
resilience’.	  This	  marketplace	  will	  ensure	  the	  most	  cost-‐effective	  measures	  are	  
secured	  and	  a	  broader	  range	  of	  stressors	  are	  made	  subject	  to	  intervention	  and	  
mitigation.	  
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Communication	  underpins	  shared	  risk	  management	  
	  
Lauren	  Burton	  (1)	  	  
(1)	  Department	  of	  Environment,	  Water	  and	  Natural	  Resources,	  Adelaide,	  Australia	  	  
	  
The	  South	  Australian	  climate	  change	  adaptation	  program	  focuses	  on	  grass-‐roots	  
engagement	  and	  building	  partnerships	  with	  local	  decision-‐makers	  from	  Natural	  
Resources	  Management	  Boards,	  Regional	  Development	  Australia	  committees,	  local	  
government	  and	  key	  regional	  industry	  leaders.	  The	  emphasis	  is	  on	  a	  collective	  risk	  
management	  approach	  to	  decision	  making	  that	  enables	  climate	  change	  politics	  to	  be	  
removed	  from	  regional	  adaptation	  planning	  processes.	  
	  
The	  success	  of	  the	  adaptation	  program	  is	  underpinned	  by	  the	  identification	  and	  
engagement	  of	  key	  stakeholders	  in	  each	  planning	  region,	  combined	  with	  the	  use	  of	  
innovative	  communication	  techniques	  that	  build	  interest	  and	  generate	  ideas.	  The	  
annual	  South	  Australian	  Climate	  Change	  Adaptation	  Showcase	  demonstrates	  the	  
collaborative	  nature	  of	  the	  adaptation	  program.	  The	  Showcase	  is	  well-‐attended	  by	  
adaptation	  practitioners,	  researchers,	  natural	  resources	  management	  professionals,	  
regional	  development	  leaders,	  government	  officials,	  and	  industry	  representatives	  
from	  across	  Australia.	  It	  provides	  a	  genuine	  platform	  for	  discussing	  the	  challenges	  
and	  opportunities	  encountered	  in	  adaptation	  planning,	  and	  for	  sharing	  information	  
among	  peers.	  
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A	  framework	  for	  the	  adaptation	  of	  Indigenous	  heritage	  sites	  to	  the	  
impacts	  of	  climate	  change.	  
	  
Bethune	  Carmichael	  (1,2)	  	  
(1)	  Australian	  National	  University,	  Canberra,	  Australia,	  (2)	  Charles	  darwin	  University,	  
Alice	  Springs,	  Australia,	  	  
	  
Impact	  analysis	  for	  cultural	  heritage	  sites	  has	  received	  some	  attention	  yet	  little	  
adaptation	  planning	  has	  resulted.	  No	  research	  has	  sought	  to	  investigate	  how	  
Indigenous	  heritage	  site	  managers	  might	  plan	  for	  climate	  change.	  This	  is	  the	  scope	  of	  
this	  research.	  Ultimately,	  it	  aims	  to	  assist	  Indigenous	  managers	  to	  develop	  a	  
framework	  for	  the	  adaptation	  of	  Indigenous	  heritage	  sites	  to	  the	  impacts	  of	  climate	  
change,	  a	  practical	  tool	  designed	  to	  assist	  in	  autonomous,	  heritage-‐adaptation	  
planning	  by	  the	  Indigenous	  custodians	  of	  heritage	  sites	  across	  a	  variety	  of	  bioregions	  
and	  governance	  structures.	  At	  present	  Ranger	  Groups	  offer	  the	  greatest	  potential	  in	  
this	  regard	  -‐	  though	  not	  exclusively	  of	  other	  actors	  (individuals	  or	  groups).	  Through	  
action	  research	  their	  current	  natural	  resource	  management	  practice	  will	  be	  
collaboratively	  investigated	  in	  terms	  of	  heritage	  sites	  and	  climate	  change.	  
Considerations	  will	  include:	  Rangers'	  desired	  outcomes	  for	  sites;	  existing	  
management	  frameworks;	  current	  vulnerability;	  current	  climate	  and	  sea-‐level	  
variability;	  and	  ideas	  for	  adaptation	  options.	  Three	  case	  studies	  are	  planned:	  
1.	  Kakadu	  National	  Park	  Indigenous	  rangers,	  managers	  and	  other	  community	  
members,	  in	  association	  with	  the	  ARC	  Linkage	  Project	  -‐	  From	  Prehistory	  to	  History,	  
Kakadu	  National	  Park	  -‐	  an	  ANU	  archaeological	  investigation	  of	  past	  indigenous	  
adaptation	  to	  climate	  change	  and	  implications	  for	  future	  adaptation.	  Many	  sites	  are	  
facing	  significant	  impacts.	  
2.	  Djelk	  Indigenous	  Protected	  Area	  rangers,	  managers	  and	  other	  community	  
members,	  based	  in	  Maningrida,	  Northern	  Australia;	  and	  
3.	  Tjuwanpa	  rangers,	  managers	  and	  other	  community	  members	  based	  at	  Ntaria	  
(Hermannsburg)	  in	  Central	  Australia.	  
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Decision-‐making	  to	  facilitate	  habitat	  movements	  in	  Coastal	  Australia.	  
	  
Debbie	  Chamberlain	  (1),	  Hugh	  Possingham	  (1),	  Stuart	  Phinn	  (1)	  	  
(1)	  University	  of	  Queensland,	  Brisbane,	  Australia	  	  
	  
Introduction:	  The	  project	  focuses	  on	  the	  global	  &	  regional	  threats	  to	  coastal	  marine	  
ecosystem	  services	  &	  functions	  &	  species'	  responses	  to	  the	  interaction	  of	  stressors	  
under	  climate	  change.	  The	  alteration	  in	  structural	  connectivity	  among	  estuaries,	  
estuarine	  wetlands	  &	  freshwater	  habitats	  will	  influence	  the	  ability	  of	  marine-‐
estuarine	  species	  to	  access	  crucial	  juvenile	  habitats.	  Ontogenetic	  and	  trophic	  shifts	  
are	  important	  functions.	  
	  
Methods:	  We	  address	  the	  impact	  of	  ocean	  acidification	  and	  elevated	  temperature	  
and	  the	  interaction	  of	  these	  parameters	  on	  fin	  fish	  species	  from	  tropical	  coastal	  
Australia	  through	  laboratory	  experiments	  that	  examine	  phenology	  and	  physiology.	  
Finfish	  species	  to	  be	  examined	  are	  Lates	  calcarifer,	  Lutjanus	  argentimaculatus	  and	  
Plectropomus	  leopardus.	  Remote	  sensing	  of	  coastal	  environments	  is	  used	  to	  provide	  
quantitative	  assessments	  of	  species	  and	  vegetation	  biomass	  dynamics	  and	  
ecosystem	  functions	  to	  inform	  systematic	  conservation	  planning.	  
	  
Results:	  The	  investigation	  will	  be	  developed	  under	  a	  decision	  theory	  framework	  &	  
encompass	  mechanistic	  and	  climate	  impact	  modelling	  &	  synthesis	  using	  spatial	  
prioritization	  tools,	  the	  Marxan	  and	  Zonation	  suites.	  
	  	  
Discussion:	  Surface	  ocean	  acidification	  measurements	  of	  the	  open	  ocean	  and	  
species’	  responses	  differ	  to	  those	  in	  shallow	  coastal	  ecosystems	  and	  it’s	  these	  
ecosystems	  that	  have	  lacked	  consideration.	  This	  project	  contributes	  to	  filling	  this	  
knowledge	  gap.	  
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Synergies	  and	  conflicts	  between	  adaptation	  and	  mitigation	  strategies	  
in	  community-‐based	  agriculture	  initiatives:	  Evidence	  from	  Timor-‐Leste	  
	  
Alvin	  Chandra	  (1)	  	  
(1)	  UQ	  Business	  School,	  University	  of	  Queensland,	  St	  Lucia	  QLD	  4072,	  Australia,	  (2)	  
International	  Programs	  Section,	  Oxfam	  Australia,	  132	  Leicester	  Street,	  Carlton	  VIC	  
3053,	  Australia,	  (3)	  Commission	  on	  Ecosystem	  Management,	  International	  Union	  for	  
Conservation	  of	  Nature,	  Rue	  Mauverney	  28,	  1196,	  Gland,	  Switzerland	  	  
	  
Existing	  research	  confirms	  a	  need	  to	  identify	  case	  specific	  examples	  on	  strategies	  
that	  combine	  adaptation	  and	  mitigation	  goals	  to	  create	  effective	  climate	  actions	  for	  
local	  communities.	  The	  aim	  of	  this	  research	  is	  to	  identify	  how	  community-‐based	  
adaptation	  programs	  are	  providing	  potential	  mitigation	  to	  climate	  change	  
opportunities.	  This	  research	  examines	  the	  synergies	  and	  conflicts	  of	  mitigation	  with	  
community-‐based	  adaptation	  programs	  in	  the	  agriculture	  sector	  by	  using	  Timor-‐
Leste	  as	  a	  case	  study.	  There	  are	  limited	  methodologies	  to	  examine	  the	  inter-‐
relationships	  between	  adaptation	  and	  mitigation	  strategies.	  This	  paper	  takes	  a	  case	  
study	  approach,	  and	  builds	  on	  three	  distinctive	  frameworks	  to	  qualitatively	  analyse	  
the	  adaptation	  and	  mitigation	  interventions	  across	  three	  broad	  categories:	  
governance	  (institutional	  adaptation),	  sectoral	  resilience	  (agriculture	  and	  food	  
security)	  and	  synergistic	  relationship	  (adaptation	  and	  mitigation).	  Not	  only	  do	  
community-‐based	  adaptation	  interventions	  in	  the	  agriculture	  sector	  facilitates	  
adaptative	  capacity	  development,	  but	  also	  has	  potential	  benefits	  towards	  mitigation	  
outcomes.	  The	  research	  findings	  suggest	  a	  largely	  synergistic	  relationship	  between	  
land/agriculture,	  natural	  resources	  and	  water	  adaptation	  measures	  and	  their	  
corresponding	  greenhouse	  gas	  mitigation	  potential-‐	  increased	  soil/atmospheric	  
carbon	  sequestration,	  reduced	  emissions,	  soil	  nitrification	  and	  reduced	  use	  of	  
fertilisers.	  The	  paper	  concludes	  that	  community-‐based	  adaptation	  practices	  in	  the	  
agriculture	  sector	  have	  strong	  interactions	  with	  mitigation	  to	  climate	  change	  
outcomes.	  The	  Timor-‐Leste	  CBA	  program	  is	  a	  useful	  detailed	  insight	  into	  the	  inter-‐
relationships	  between	  adaptation	  and	  mitigation	  strategies	  at	  the	  community	  level.	  
However,	  a	  more	  detailed	  quantitative	  analysis	  is	  necessary	  to	  determine	  whether	  
synergistic	  measures	  are	  achieving	  the	  necessary	  levels	  of	  required	  mitigation	  and	  
adaptation	  within	  agricultural	  landscapes.	  
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Agenda	  setting	  for	  resilient	  cities	  -‐	  Reflections	  and	  learnings	  from	  
resilience	  workshops	  in	  Melbourne	  and	  Christchurch	  
	  
Victoria	  Chantra	  (1)	  	  
(1)	  AECOM,	  Melbourne,	  Victoria,	  Australia	  	  
	  
With	  more	  than	  half	  the	  world's	  population	  now	  living	  in	  urban	  areas,	  the	  role	  of	  
cities	  in	  meeting	  basic	  needs	  and	  safeguarding	  human	  life,	  health	  and	  property,	  is	  
increasingly	  important.	  As	  cities	  grapple	  with	  increasingly	  complex	  challenges,	  those	  
that	  transcend	  liability	  and	  sustainability,	  the	  spotlight	  is	  cast	  on	  the	  unique	  ability	  of	  
cities	  to	  lead	  and	  implement	  policies,	  programs	  and	  projects	  to	  build	  resilience.	  
	  
In	  early	  2014,	  100	  Resilient	  Cities	  pioneered	  by	  the	  Rockefeller	  Foundation	  partnered	  
with	  AECOM	  to	  deliver	  agenda-‐setting	  workshops	  in	  Melbourne	  and	  Christchurch.	  
The	  cities	  were	  the	  first	  in	  Oceania	  selected	  to	  receive	  technical	  support	  and	  
resources	  to	  improve	  their	  urban	  resilience	  over	  three	  years,	  as	  part	  of	  the	  100	  
Resilient	  Cities	  program.	  
	  
This	  presentation	  will	  discuss	  reflections	  and	  learnings	  as	  AECOM	  set	  out	  to	  designed	  
and	  deliver	  a	  workshop	  program	  to	  help	  Melbourne	  and	  Christchurch	  navigate	  
complex	  challenges	  to	  identify:	  what	  urban	  resilience	  means	  to	  the	  city;	  the	  impacts	  
of	  shocks	  and	  stresses	  on	  its	  functions;	  and	  who	  and	  what	  makes	  a	  city	  resilient.	  
These	  challenges	  include	  not	  only	  climate	  change,	  but	  also	  natural	  and	  man-‐made	  
disasters	  and	  chronic	  stresses.	  	  
	  
These	  agenda-‐setting	  workshops	  laid	  the	  foundations	  on	  which	  these	  cities	  are	  now	  
building	  their	  resilience	  strategy.	  The	  learning	  curve	  will	  continue.	  Strategy	  building	  
will	  see	  these	  cities	  identify	  resilience	  risks	  and	  opportunities	  and	  how	  to	  prioritise	  
them.	  By	  its	  very	  nature,	  it	  will	  be	  a	  confronting	  task;	  each	  city	  will	  need	  to	  build	  a	  
strategy	  as	  unique	  and	  diverse	  as	  its	  inhabitants.	  
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The	  significance	  for	  soil	  organic	  carbon	  (C)	  sequestration	  of	  omitting	  
Australian	  soil	  erosion	  from	  C	  cycling	  
	  
Adrian	  Chappell	  (1),	  Jeff	  Baldock	  (2),	  Jonathan	  Sanderman	  (2),	  	  
(1)	  CSIRO	  Land	  and	  Water,	  Canberra,	  ACT,	  Australia,	  (2)	  CSIRO	  Land	  and	  Water,	  
Adelaide,	  SA,	  Australia	  	  
	  
Soil	  erosion	  removes	  the	  fine,	  soil	  organic	  carbon	  (C)-‐	  and	  nutrient-‐rich	  material	  
from	  the	  topsoil	  into	  water	  courses	  and	  into	  the	  atmosphere.	  Soil	  erosion	  is	  omitted	  
from	  Australian	  C	  accounting	  (FullCAM)	  and	  neglected	  in	  agricultural	  production	  
models	  (e.g.	  APSIM).	  Consequently,	  these	  models	  assume	  that	  C	  stock	  change	  is	  due	  
solely	  to	  the	  balance	  between	  net	  primary	  production	  and	  heterotrophic	  respiration.	  
We	  fitted	  the	  Rothamsted	  C	  cycling	  model	  (RothC),	  using	  the	  established	  
decomposition	  rates	  for	  Australia,	  to	  the	  long-‐term	  C	  measurements	  of	  103	  
agricultural	  plots	  from	  26	  distinct	  locations	  and	  estimated	  the	  net	  C	  flux.	  We	  
modified	  RothC	  to	  account	  for	  erosion	  of	  soil	  C	  and	  repeated	  the	  model	  fit	  with	  the	  
same	  decomposition	  rates	  and	  estimated	  the	  net	  C	  flux.	  We	  found	  that	  erosion	  
accounted	  for	  an	  average	  net	  C	  flux	  of	  0.24	  tC	  ha-‐1y-‐1.	  Assuming	  that	  these	  results	  
represent	  the	  26.2	  Mha	  of	  Australian	  cropland,	  the	  total	  erosional	  C	  flux	  was	  6.2	  TgC	  
y-‐1	  which	  suggests	  a	  large	  under-‐estimation	  of	  the	  National	  Greenhouse	  Gas	  
Inventory	  from	  this	  account	  (4.2	  TgC	  y-‐1;	  2011).	  Furthermore,	  previously	  established	  
potential	  C	  sequestration	  in	  Australian	  cropland	  (15	  TgC	  y-‐1)	  is	  likely	  over-‐estimated	  
by	  around	  60%.	  Soil	  organic	  carbon	  erosion	  must	  be	  included	  in	  C	  cycling	  and	  crop	  
production	  models	  for	  successful	  reduction	  in	  CO2	  emission	  and	  reliable	  mitigation	  
and	  adaptation	  of	  agricultural	  systems	  to	  a	  changing	  climate	  
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Basalt	  fiber	  strengthening	  structural	  insulated	  panel	  subjected	  to	  
windborne	  debris	  impact	  
	  
Wensu	  Chen	  (1),	  Hong	  Hao	  (1),	  Qingfei	  Meng	  (1)	  	  
(1)	  Curtin	  University,	  Perth,	  WA,	  Australia	  	  
	  
With	  the	  climate	  change,	  cyclone	  intensity	  and	  occurrence	  increase.	  Typhoon	  Haiyan	  
in	  2013	  with	  wind	  speed	  of	  315	  km/h	  devastated	  Philippines.	  It	  was	  found	  that	  
windborne	  debris	  contributed	  to	  the	  devastating	  damages	  in	  many	  cyclones.	  The	  
debris	  penetration	  through	  building	  envelope	  typically	  induces	  a	  differential	  internal	  
pressurization	  which	  contributes	  to	  the	  increased	  loading	  of	  the	  building's	  roof	  and	  
leeward	  walls,	  ultimately	  leading	  to	  building	  failures.	  In	  the	  building	  industry,	  
structural	  insulated	  panel	  (SIP)	  with	  oriented	  strand	  board	  (OSB)	  skins	  is	  becoming	  
popular	  in	  the	  current	  and	  predicted	  market	  due	  to	  its	  sustainability	  feature.	  In	  the	  
previous	  study	  by	  Chen	  and	  Hao	  (2014),	  SIP	  panels	  with	  OSB	  skins	  were	  tested	  
according	  to	  the	  Australian	  Standard	  (AS/NZS1170.2:2011).	  It	  was	  found	  that	  all	  the	  
tested	  specimens	  failed	  at	  impact	  velocities	  around10m/s,	  which	  is	  substantially	  
lower	  than	  the	  required	  projectile	  impact	  velocity	  of	  44m/s	  at	  Cyclone	  Region	  D.	  To	  
increase	  the	  capacity	  of	  the	  existing	  SIP	  panels	  and	  minimize	  possible	  damage,	  
engineering	  adaptation	  method	  should	  be	  explored	  to	  strengthen	  the	  panel	  in	  a	  
"green"	  way	  whilst	  considering	  performance	  and	  cost.	  Basalt	  fiber,	  similar	  to	  carbon	  
fiber	  and	  fiberglass,	  is	  a	  promising	  solution	  in	  terms	  of	  its	  shock	  resistance	  capacity	  
and	  low	  cost.	  Laboratory	  tests	  will	  be	  carried	  out	  on	  the	  SIP	  panels	  strengthened	  by	  
basalt	  fiber	  using	  a	  pneumatic	  cannon	  system.	  The	  perforation	  resistance	  capacity	  of	  
strengthened	  panels	  will	  be	  assessed	  by	  comparing	  the	  previous	  testing	  results.	  The	  
capacity	  of	  basalt	  fiber	  strengthened	  SIP	  panels	  in	  resisting	  windborne	  debris	  impact	  
will	  be	  examined.	  
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National	  impact	  assessment	  of	  sea-‐level	  rise	  to	  korean	  coast	  by	  sea-‐
level	  rise	  in	  the	  socioeconomic	  context	  
	  
Haemi	  Lee	  (1),	  Kwangwoo	  Cho	  (1),	  Taeyun	  Kim	  (1)	  	  
(1)	  Korea	  Environment	  Institute,	  Seoul,	  Republic	  of	  Korea	  	  
	  
This	  study	  quantitatively	  assesses	  socio-‐economic	  impacts	  and	  vulnerabilities	  in	  
coastal	  zones	  of	  South	  Korea	  and	  draws	  the	  adaptation	  measures	  based	  on	  the	  
expected	  sea	  level	  rise	  under	  the	  assumption	  that	  the	  global	  warming	  in	  the	  21st	  
century	  is	  continued	  to	  proceed,	  as	  illustrated	  in	  the	  new	  RCP(Representative	  
Concentration	  Pathway)	  8.5	  emission	  scenarios	  of	  IPCC.	  The	  major	  findings	  includes	  
as	  follows:	  
	  
The	  coastal	  zones	  of	  South	  Korea	  are	  highly	  populated	  and	  developed,	  while	  the	  
increased	  income	  level	  has	  stimulated	  the	  intensification	  and	  diversification	  of	  
development	  patterns.	  
	  
The	  sea	  level	  along	  the	  coast	  of	  South	  Korea	  is	  rising	  at	  a	  rate	  of	  3.51mm/yr	  and	  is	  
predicted	  to	  rise	  up	  to	  1.36m	  by	  the	  end	  of	  the	  21st	  century	  based	  on	  semi-‐empirical	  
method.	  
	  
Human	  system	  in	  the	  Korean	  coast	  shows	  high	  vulnerability	  by	  the	  future	  sea	  level	  
rise	  in	  the	  context	  of	  flood	  areas,	  population,	  settlements,	  industrial	  complex,	  
tourism	  facilities,	  coastal	  defense,	  etc.	  
	  
The	  economic	  assessment	  for	  countermeasures	  justifies	  the	  'protection'	  measures	  in	  
economic	  context;	  although	  it	  requires	  further	  research	  on	  adaptation	  strategies	  
that	  fully	  consider	  the	  ecological	  functions	  of	  the	  coastal	  zone.	  
	  
South	  Korea	  has	  built	  the	  institutional	  framework	  for	  adaptation,	  nonetheless	  more	  
effective	  and	  explicit	  policies	  for	  counteracting	  SLR,	  such	  as	  (a)	  developing	  ocean	  
climate	  scenarios	  (b)	  establishing	  framework	  for	  coastal	  risk	  assessment	  (c)	  providing	  
national	  standard	  and	  guidelines	  for	  coastal	  utilization	  and	  management	  in	  response	  
to	  SLR	  (d)	  mainstreaming	  SLR	  into	  existing	  responses	  can	  be	  proposed.	  
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Using	  the	  Australian	  Climate	  Futures	  Web-‐tool	  to	  generate	  application-‐
ready	  datasets	  
	  
John	  Clarke	  (1),	  Tim	  Erwin	  (1),	  Penny	  Whetton	  (1),	  Leanne	  Webb	  (1)	  	  
(1)	  CSIRO	  Oceans	  &	  Atmosphere	  Flagship,	  Aspendale,	  Victoria,	  Australia	  	  
	  
New	  comprehensive	  climate	  change	  projections	  for	  Australia	  have	  just	  been	  
completed	  by	  CSIRO	  and	  the	  Bureau	  of	  Meteorology	  in	  close	  consultation	  with	  
Natural	  Resource	  Management	  groups	  and	  researchers.	  In	  response	  to	  user	  needs,	  a	  
major	  means	  of	  disseminating	  the	  projections	  products	  is	  through	  the	  web-‐site,	  
www.climatechangeinaustralia.gov.au	  .	  
	  
The	  Australian	  Climate	  Futures	  web-‐tool	  is	  designed	  to	  provide	  guidance	  in	  the	  
generation	  of	  climate	  projections	  for	  impact	  and	  adaptation	  assessments.	  
The	  Australian	  Climate	  Futures	  web-‐tool	  is	  built	  on	  CSIRO's	  Representative	  Climate	  
Futures	  Framework,	  and	  has	  four	  key	  functions:	  
	  
Enable	  plain	  English	  descriptions	  of	  future	  climate	  scenarios	  at	  a	  range	  of	  spatial	  
scales,	  	  
	  
Compare	  projections	  from	  different	  sources,	  including	  different	  generations	  of	  
climate	  models	  and/or	  downscaled	  results,	  
	  
Contextualise	  pre-‐existing	  impact	  assessments	  such	  as	  those	  undertaken	  using	  
earlier	  generation	  climate	  models,	  	  
	  
Obtain	  detailed	  projections	  data	  for	  specific	  impact	  assessments.	  	  
	  
Focussing	  on	  the	  last	  of	  these	  functions,	  we	  will	  demonstrate	  the	  process	  of	  using	  
the	  Australian	  Climate	  Futures	  web-‐tool	  and	  related	  sections	  of	  the	  Climate	  Change	  
in	  Australia	  web-‐site	  to	  obtain	  application-‐ready	  datasets	  for	  use	  in	  an	  impact	  
assessment	  to	  inform	  adaptation.	  Application-‐ready	  data	  are	  generated	  in	  several	  
ways,	  depending	  on	  the	  variable	  and	  spatial	  scale	  required,	  but	  all	  make	  use	  of	  the	  
highest	  quality	  observed	  data	  available.	  
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In	  recent	  years,	  a	  research	  version	  of	  this	  tool	  has	  been	  used	  to	  provide	  data	  for	  
many	  studies	  in	  sectors	  ranging	  from	  building	  energy	  regulation	  to	  forest	  
management	  and	  snow	  cover.	  Versions	  have	  also	  been	  developed	  for	  15	  Pacific	  
island	  nations	  and	  Vietnam	  	  
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Defining	  bush	  fire	  hazard	  reduction	  burn	  windows:	  a	  partnership	  
between	  scientists	  and	  practitioners	  
	  
Hamish	  Clarke	  (1,2),	  Belinda	  Kenny	  (1,3)	  	  
(1)	  Office	  of	  Environment	  and	  Heritage,	  Parramatta,	  NSW,	  Australia,	  (2)	  University	  of	  
NSW,	  Kensington,	  NSW,	  Australia,	  (3)	  NSW	  National	  Parks	  &	  Wildlife	  Service,	  
Parramatta,	  NSW,	  Australia	  	  
	  

Increased	  damages	  to	  ecosystems	  and	  settlements,	  economic	  losses	  and	  risks	  to	  
human	  life	  from	  wildfires	  in	  most	  of	  southern	  Australia”	  are	  identified	  as	  a	  key	  
regional	  risk	  for	  Australia	  during	  the	  21stcentury	  by	  the	  second	  Working	  Group	  of	  the	  
Intergovernmental	  Panel	  on	  Climate	  Change.	  

The	  NSW	  Government	  conducts	  hazard	  reduction	  burns	  as	  an	  important	  part	  of	  its	  
overall	  bushfire	  risk	  management.	  These	  burns	  are	  conducted	  when	  there	  is	  a	  
period,	  or	  window,	  of	  favourable	  weather	  conditions.	  However,	  we	  do	  not	  fully	  
understand	  the	  typical	  timing	  and	  frequency	  of	  these	  hazard	  reduction	  burn	  
windows	  across	  the	  NSW	  landscape.	  Without	  this	  knowledge,	  we	  also	  cannot	  predict	  
the	  impact	  of	  climate	  change	  on	  these	  windows.	  

A	  joint	  project	  by	  the	  Science	  Division	  of	  the	  Office	  of	  Environment	  and	  Heritage	  and	  
the	  Fire	  Incident	  Management	  Section	  of	  the	  NSW	  National	  Parks	  and	  Wildlife	  
Service	  is	  addressing	  these	  knowledge	  gaps.	  We	  will	  create	  a	  suite	  of	  HR	  burn-‐
related	  metrics	  in	  consultation	  with	  NPWS	  staff	  and	  other	  stakeholders,	  then	  use	  
observational	  and	  climate	  model	  data	  to	  define	  their	  current	  and	  likely	  future	  
climatology.	  

If	  climate	  change	  adaptation	  research	  is	  to	  be	  successful,	  it	  will	  require	  a	  
collaborative	  approach	  that	  engages	  practitioners	  from	  project	  conception	  to	  
completion	  and	  beyond.	  
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Identifying	  needs	  and	  enhancing	  learning	  about	  climate	  change	  
adaptation	  and	  water	  planning	  at	  the	  post-‐graduate	  level	  
	  
David	  George	  (1),	  Jeff	  Clewett	  (1),	  Poh	  Ling	  Tan	  (1)	  	  
(1)	  Griffith	  University,	  Nathan,	  Brisbane,	  Australia	  	  
	  
While	  controversy	  remains	  over	  the	  extent	  and	  attribution	  of	  climate	  change	  in	  the	  
political	  realm,	  water	  resource	  professionals	  and	  educators	  are	  aware	  of	  the	  need	  to	  
develop	  tools	  and	  improve	  knowledge	  to	  asses	  and	  address	  risks	  in	  a	  changing	  
climate.	  We	  report	  on	  the	  development,	  delivery	  and	  evaluation	  of	  a	  climate	  change	  
and	  risk	  assessment	  tool	  which	  provides	  a	  method	  for	  assessing	  risks	  and	  alternative	  
pathways	  for	  identifying	  and	  adapting	  to	  the	  impacts	  of	  climate	  change.	  The	  tool	  
adopts	  a	  collaborative	  approach	  and	  is	  of	  particular	  use	  to	  manage	  water	  risks	  within	  
the	  agricultural	  sector.	  Professional	  water-‐planners	  doing	  postgraduate	  studies	  from	  
a	  range	  of	  countries,	  from	  both	  highly	  developed	  to	  emerging	  economies	  were	  
involved	  in	  using	  this	  climate	  change	  risk	  management	  tool.	  Our	  approach	  integrates	  
the	  elements	  of	  theory	  and	  practice	  involving	  exercises	  that	  include	  quizzes,	  mind-‐
mapping,	  group	  discussion,	  case	  studies	  and	  risk	  matrices.	  Results	  show	  that	  the	  
materials	  developed	  met	  the	  needs	  of	  the	  students	  from	  across	  5	  regions	  of	  the	  
globe,	  allowing	  these	  students	  to	  incorporate	  their	  previous	  learning	  and	  adapt	  this	  
new	  package	  of	  materials	  and	  approaches	  for	  use	  in	  their	  home	  countries.	  Analysis	  
of	  evaluations	  show	  that	  the	  tools	  and	  materials	  are	  particularly	  useful	  and	  
emphasizes	  the	  value	  of	  sound	  learning	  materials	  and	  tools,	  funding	  to	  deliver	  
training,	  and	  policy	  support	  to	  accelerate	  adoption	  of	  authentic	  climate	  change	  
adaptation	  practices.	  The	  expected	  benefits	  of	  improved	  education	  and	  learning	  for	  
water	  planners	  about	  climate	  change	  will	  be	  translated	  into	  improved	  socio-‐
economic	  and	  environmental	  outcomes.	  
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Improving	  risk	  management	  and	  carbon	  sequestration	  with	  sown	  
pastures	  
	  
Jeff	  Clewett	  (1),	  Christian	  Capp	  (2),	  Col	  Paton	  (3),	  David	  Hall	  (4),	  David	  George	  (5)	  
(1)	  Agroclim	  Australia,	  Toowoomba,	  Qld,	  Australia,	  (2)	  Condamine	  Alliance,	  
Toowoomba,	  Qld,	  Australia,	  (3)	  Eco-‐Rich	  Grazing,	  Roma,	  Qld,	  Australia,	  (4)	  
Agricultural	  Consultant,	  Toowoomba,	  Qld,	  Australia,	  (5)	  Griffith	  University,	  Brisbane,	  
Qld,	  Australia	  	  
	  
Climate	  change	  is	  a	  double	  edged	  sword	  for	  agriculture.	  Firstly,	  there	  is	  the	  challenge	  
of	  maintaining	  sustainable	  production	  and	  profitability	  given	  the	  likelihood	  of	  more	  
adverse	  climate	  conditions	  and	  consequent	  needs	  to	  adapt	  agricultural	  risk	  
management	  such	  as	  converting	  marginal	  crop	  land	  to	  permanent	  pasture.	  Secondly,	  
agriculture	  can	  help	  mitigate	  climate	  change	  by	  reducing	  and	  capturing	  GHG	  
emissions	  but	  this	  may	  also	  reduce	  profitability.	  This	  paper	  outlines	  our	  on-‐farm	  
work	  in	  southern	  Queensland's	  Darling	  Downs	  region,	  and	  highlights	  bio-‐economic	  
analyses	  to	  assess	  climate	  impacts	  and	  management	  options	  concerning	  the	  
contribution	  of	  sown	  pastures	  to	  agricultural	  returns	  including	  changes	  in	  soil	  health	  
through	  increased	  soil	  carbon.	  Current	  field	  trials	  on	  7	  properties	  address	  sub-‐
tropical	  sown	  grass	  and	  grass-‐legume	  pastures	  established	  on	  both	  old	  cultivations	  
and	  pastures	  needing	  renovation.	  Carbon	  levels	  in	  these	  soils	  (0-‐10	  cm)	  are	  low	  and	  
range	  from	  0.4%	  on	  sandy	  loams	  to	  2.0%	  on	  clay	  soils.	  A	  modified	  version	  of	  the	  
GRASP	  model	  is	  being	  used	  to	  assess	  impacts	  of	  climate	  variability,	  climate	  change	  
and	  management	  on	  the	  growth	  and	  condition	  of	  sown	  pastures,	  cattle	  live	  weight	  
gains,	  economic	  returns,	  GHG	  emissions	  and	  soil	  carbon.	  Results	  show	  significant	  
annual	  and	  decadal	  fluctuations	  in	  pasture	  productivity.	  They	  highlight	  the	  benefits	  
of	  legumes	  and	  the	  importance	  of	  adjusting	  stock	  numbers	  to	  manage	  risk.	  Results	  
are	  relevant	  to	  some	  0.3	  M	  ha	  in	  the	  region	  and	  suggest	  carbon	  sequestration	  rates	  
up	  to	  500	  kg/ha/yr.	  Rates	  are	  dependent	  on	  environment	  and	  management	  regimes	  
and	  can	  be	  negative	  due	  to	  drought	  or	  over-‐grazing.	  
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Planning	  for	  climate	  change	  adaptation	  and	  carbon	  farming	  in	  the	  
Goulburn	  Broken	  and	  North	  East	  CMA	  regions	  
	  
Craig	  Clifton	  (1),	  Milos	  Pelikan	  (2),	  Kate	  Brunt	  (3),	  Matt	  O'Connell	  (4)	  	  
(1)	  Jacobs	  Australia,	  Bendigo,	  Victoria,	  Australia,	  (2)	  Jacobs	  Australia,	  Melbourne,	  
Victoria,	  Australia,	  (3)	  Goulburn	  Broken	  Catchment	  Management	  Authority,	  Benalla,	  
Victoria,	  Australia,	  (4)	  North	  East	  Catchment	  Management	  Authority,	  Wodonga,	  
Victoria,	  Australia	  	  
	  
Goulburn	  Broken	  and	  North	  East	  CMAs	  are	  collaborating	  on	  a	  project	  to	  identify	  
priority	  landscapes	  for	  climate	  change	  adaptation	  and	  mitigation;	  management	  
actions	  to	  increase	  climate	  resilience;	  and	  identify	  risks	  and	  opportunities	  from	  
carbon	  sequestration	  activities.	  A	  spatial	  analysis	  tool	  (SAT)	  has	  been	  developed	  to	  
assist	  with	  this.	  Its	  workflow	  involves:	  defining	  criteria	  to	  be	  used	  to	  answer	  the	  key	  
questions;	  collating	  and	  integrating	  spatial	  information	  from	  various	  sources	  into	  a	  
common	  base	  for	  assessment;	  performing	  the	  assessments	  required;	  and	  
communicating	  their	  results	  in	  a	  manner	  that	  supports	  planning	  and	  decision-‐
making.	  Criteria	  were	  defined	  through	  reviews	  of	  the	  CMAs'	  planning	  frameworks,	  as	  
well	  as	  engagement	  with	  staff	  and	  key	  external	  stakeholders.	  This	  process	  
documented	  landscape	  interactions	  influencing	  the	  condition	  and	  value	  of	  natural	  
resource	  assets	  and	  the	  likely	  influence	  of	  climate	  change.	  It	  allowed	  the	  list	  of	  
criteria	  for	  potential	  inclusion	  in	  the	  SAT	  to	  be	  refined	  and	  "owned"	  by	  those	  who	  
will	  use	  its	  outputs.A	  spatial	  climate	  change	  vulnerability	  assessment	  was	  
undertaken	  using	  criteria	  representing	  exposure,	  sensitivity	  and	  adaptive	  capacity.	  
Initial	  priority	  areas	  for	  adaptation	  have	  been	  defined	  on	  the	  basis	  of	  vulnerability	  
and	  natural	  resource	  asset	  values.	  These	  will	  be	  refined,	  outside	  of	  the	  spatial	  
analysis,	  on	  the	  basis	  of	  further	  work	  to	  develop	  adaptation	  options	  and	  incorporate	  
local	  understandings	  of	  their	  feasibility	  of	  implementation	  and	  returns	  from	  
investment.	  Carbon	  farming	  priority	  areas	  reflect	  vulnerability	  to	  climate	  change,	  
regulatory	  controls	  on	  various	  carbon	  farming	  approaches	  and	  criteria	  which	  reflect	  
risks	  and	  opportunities	  for	  natural	  resource	  assets	  and	  processes.	  
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Community	  conceptions	  of	  climate	  vulnerability:	  From	  discourse	  to	  
policy	  	  
	  
Lisette	  Collins	  (1),	  David	  Schlosberg	  (1)	  	  
(1)	  University	  of	  Sydney,	  Sydney,	  NSW,	  Australia	  	  
	  
This	  paper	  asks	  a	  straightforward	  question:	  how	  do	  community	  adaptation	  plans	  
reflect	  the	  public’s	  concerns	  about	  vulnerability	  to	  climate	  change	  and	  its	  impacts?	  
Literature	  on	  both	  climate	  vulnerability	  and	  a	  capabilities	  approach	  is	  used	  to	  frame	  
different	  conceptions	  of	  climate-‐induced	  vulnerability.	  We	  then	  compare	  a	  discourse	  
analysis	  of	  conceptions	  of	  vulnerability	  in	  local	  and	  regional	  media,	  stakeholder	  
communications,	  and	  government	  literature	  with	  the	  text	  of	  actual	  climate	  change	  
adaptation	  plans	  in	  Australia.	  The	  research	  reveals	  a	  disconnect	  between	  the	  
discourses	  of	  community	  groups	  and	  the	  language	  of	  council	  adaptation	  plans;	  
community	  groups	  express	  a	  particular	  concern	  for	  the	  vulnerability	  of	  basic	  
capabilities,	  while	  councils	  adopt	  a	  language	  more	  focused	  on	  risk	  management.	  We	  
argue	  that	  this	  disconnect	  is	  due,	  in	  part,	  to	  a	  lack	  of	  community	  engagement	  and	  
participation	  in	  the	  development	  of	  adaptation	  plans,	  which	  has	  led	  to	  councils	  
excluding	  the	  diversity	  and	  widely	  varying	  concerns	  of	  community	  groups	  in	  the	  
development	  of	  adaptation	  policies.	  
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Climate	  change	  adaptation	  plans:	  Going	  beyond	  the	  bio	  physical	  
impacts	  
	  
Lisette	  Collins	  (1)	  	  
(1)	  University	  of	  Sydney,	  Sydney,	  NSW,	  Australia	  	  
	  
Climate	  change	  adaptation	  is	  a	  fast	  developing	  concern	  for	  local	  councils	  across	  
Australia.	  Despite	  several	  sources	  of	  funding	  for	  the	  development	  of	  CCAPs	  (Local	  
Adaptation	  Pathways	  Program,	  NCCARF	  grants	  etc.)	  there	  is	  no	  single	  database	  of	  
the	  CCAPs	  that	  have	  been	  developed	  across	  the	  country	  so	  far.	  This	  paper	  presents	  
the	  findings	  from	  a	  unique	  collation	  of	  publicly	  available	  Climate	  Change	  Adaptation	  
Plans	  (CCAPs)	  in	  Australia.	  It	  develops	  a	  definition	  of	  ‘over-‐arching	  CCAPs’	  and	  
presents	  the	  emerging	  theory	  of	  the	  importance	  of	  considering	  the	  socio-‐political	  
impacts	  of	  climate	  change.	  The	  CCAPs	  were	  collected	  from	  council	  websites	  of	  every	  
council	  in	  Australia	  and	  then	  analysed	  in	  order	  to	  draw	  basic	  conclusions	  about	  
where	  and	  when	  they	  were	  developed.	  It	  also	  categorises	  them	  as	  either	  ‘bio-‐
physical	  impacts-‐based’	  or	  additionally	  concerned	  with	  socio-‐political	  impacts	  of	  
climate	  change	  adaptation.	  The	  paper	  identifies	  key	  socio-‐political	  areas	  of	  concern	  
which	  CCAPs	  are	  highlighting:	  community	  cohesion,	  mental	  health,	  education	  about	  
climate	  change,	  and	  pre-‐existing	  vulnerable	  groups.	  	  



	  
	  
	  
	  
	  
	  
	  

	  

124	  

281	  
	  

Condie	  
	  

Oral	  
Parallel	  session	  24,	  Thursday	  11.00-‐12.30pm	  

	  
	  

A	  whole-‐of-‐system	  perspective	  on	  managing	  estuarine	  resilience	  and	  
adaptation	  
	  
Scott	  Condie	  (1)	  	  
(1)	  CSIRO,	  Hobart,	  Tasmania,	  Australia	  	  
	  
Estuaries	  and	  other	  coastal	  wetlands	  provide	  a	  wide	  range	  of	  ecosystem	  services	  
that	  help	  sustain	  water	  quality,	  food	  resources	  (fisheries	  and	  aquaculture)	  and	  
recreational	  amenity.	  Their	  ability	  to	  maintain	  those	  services	  under	  changing	  climate	  
conditions	  is	  of	  significant	  concern	  to	  coastal	  communities.	  Scenario	  results	  from	  a	  
spatial	  whole-‐of-‐system	  model	  have	  been	  used	  to	  explore	  impacts	  of	  changing	  
climate	  on	  the	  functioning	  of	  an	  estuarine	  ecosystem	  and	  the	  services	  it	  provides.	  
Results	  suggest	  that	  wetlands	  are	  the	  most	  critical	  system	  element	  required	  to	  
support	  resilience	  and	  adaptation.	  System	  level	  outcomes	  have	  been	  compared	  
across	  management	  strategies	  with	  increasing	  levels	  of	  wetland	  protection	  and	  
rehabilitation.	  
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Levels	  of	  social	  trust	  two	  years	  after	  the	  2011	  Queensland	  floods:	  The	  
experiences	  of	  men	  from	  refugee	  backgrounds	  
	  
Ignacio	  Correa-‐Velez	  (1),	  Celia	  McMichael	  (2)	  	  
(1)	  Queensland	  University	  of	  Technology,	  Brisbane,	  Australia,	  (2)	  La	  Trobe	  University,	  
Melbourne,	  Australia	  
	  
This	  paper	  examines	  the	  relationship	  between	  flood	  exposure	  and	  levels	  of	  social	  
trust	  among	  a	  cohort	  of	  adult	  men	  from	  refugee	  backgrounds	  who	  were	  affected	  by	  
the	  2011	  floods	  in	  Queensland,	  Australia.	  
	  
A	  quantitative	  questionnaire	  was	  administered	  to	  141	  men	  from	  refugee	  
backgrounds	  almost	  two	  years	  after	  the	  floods.	  The	  survey	  was	  administered	  in	  
person	  by	  trained	  peer	  interviewers,	  and	  included	  a	  number	  of	  standardised	  
instruments	  assessing:	  respondents'	  socio-‐demographic	  characteristics;	  levels	  of	  
social	  trust	  towards	  and	  from	  neighbours,	  the	  police,	  the	  wider	  Australian	  
community,	  and	  the	  media;	  exposure	  to	  and	  impact	  of	  the	  floods.	  Multiple	  logistic	  
regression	  analyses	  were	  used	  to	  assess	  the	  relationship	  between	  flood	  exposure	  
and	  social	  trust	  adjusting	  for	  pre-‐disaster	  levels	  of	  trust	  and	  other	  potentially	  
confounding	  variables.	  
	  
Participants	  with	  higher	  levels	  of	  flood	  exposure	  were	  significantly	  more	  likely	  to	  
report	  greater	  levels	  of	  trust	  both	  towards	  and	  from	  their	  neighbours,	  the	  wider	  
Australian	  community,	  and	  the	  media,	  and	  they	  were	  also	  more	  likely	  to	  believe	  that	  
most	  people	  can	  be	  trusted.	  
	  
The	  research	  highlights	  the	  important	  place	  of	  social	  trust	  and	  social	  capital	  for	  
refugee	  communities	  in	  a	  post-‐disaster	  setting.	  Disaster	  responses	  that	  support	  
social	  capital	  among	  marginalised	  populations	  are	  critical	  to	  increasing	  community	  
resilience	  and	  supporting	  recovery.	  
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Here	  and	  now:	  Talking	  about	  the	  future	  to	  adapt	  to	  climate	  change	  
	  
Liese	  Coulter	  (1)	  	  
(1)	  Griffith	  University,	  Nathan,	  QLD,	  Australia	  	  
	  
Over	  the	  past	  twenty	  years	  the	  future	  climate	  has	  often	  been	  characterised	  as	  
dangerous,	  affecting	  people’s	  willingness	  to	  envision,	  discuss,	  and	  plan	  for	  the	  
future.	  Despite	  this,	  a	  few	  concerned	  people	  are	  constructing	  and	  sharing	  future	  
oriented	  narratives.	  They	  use	  these	  stories	  to	  support	  personal	  planning	  and	  
discussions	  with	  friends	  and	  family	  who	  aim	  to	  adapt	  to	  climate	  change.	  Impacts	  
from	  climate	  change	  are	  frequently	  characterised	  as	  something	  that	  will	  happen	  at	  a	  
distant	  time	  and,	  especially	  in	  relatively	  wealthy	  and	  politically	  stable	  countries,	  in	  a	  
distant	  place.	  Recently	  however,	  discourse	  regarding	  climate	  change	  impacts	  has	  
become	  more	  immediate	  and	  personal,	  as	  reflected	  in	  the	  IPCC	  Fifth	  Assessment	  
Report	  showing	  that	  near-‐term	  climate	  change	  will	  influence	  our	  environment	  over	  
the	  next	  twenty	  years.	  A	  need	  therefor	  arises	  to	  better	  understand	  how	  climate	  
change	  is	  reflected	  in	  expectations	  of	  the	  future.	  Accordingly,	  this	  study	  asked	  
people	  interested	  in	  adaptation	  how	  they	  think	  their	  personal	  lives	  will	  be	  affected	  
by	  climate	  change	  up	  to	  2035.	  Using	  interpretive	  and	  reflexive	  analysis	  of	  interviews,	  
narratives	  emerged	  that	  indicate	  diverse	  expectations	  of	  both	  the	  extent	  and	  
immediacy	  of	  climate	  change	  impacts.	  These	  narratives	  will	  be	  discussed	  in	  light	  of	  
Futures	  Typologies	  that	  have	  emerged	  from	  the	  analysis.	  A	  better	  understanding	  of	  
these	  developing	  narratives	  can	  provide	  opportunities	  to	  support	  pro-‐active	  and	  
positive	  discourse	  in	  community	  climate	  change	  adaptation	  and	  to	  better	  deliver	  
climate	  information.	  
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A	  new	  application	  for	  Integrated	  Regional	  Vulnerability	  Assessments?	  
	  
Aaron	  Coutts-‐Smith	  (1)	  	  
(1)	  Office	  of	  Environment	  and	  Heritage,	  Sydney,	  NSW,	  Australia	  	  
	  
To	  facilitate	  adaptation,	  the	  NSW	  Government	  has	  been	  undertaking	  Integrated	  
Regional	  Vulnerability	  Assessments	  (IRVA)	  in	  NSW.	  An	  IRVA	  is	  a	  process	  designed	  to	  
develop	  a	  shared	  understanding	  among	  stakeholders	  of	  the	  likely	  vulnerability	  to	  
climate	  change	  and	  stimulate	  action	  to	  plan	  adaptation.	  In	  NSW	  they	  are	  carried	  
out	  so	  as	  to	  incorporate:	  
	  

• a	  systems	  thinking	  approach	  that	  acknowledges	  communities	  exist	  within	  
human-‐natural	  (or	  social-‐ecological)	  systems	  

• participatory	  engagement	  in	  which	  stakeholders	  co-‐create	  an	  understanding	  
of	  vulnerability	  through	  their	  understanding	  of	  the	  region	  

• a	  focus	  on	  developing	  an	  understanding	  of	  the	  constraints	  to	  adaptation,	  and	  
on	  identifying	  opportunities	  for	  building	  adaptive	  capacity	  to	  better	  deal	  with	  
climate	  shocks	  regardless	  of	  their	  nature	  or	  timing,	  and	  

• qualitative	  analysis	  supported	  wherever	  possible	  with	  quantitative	  data,	  
which	  acknowledges	  that	  societal	  interactions	  are	  complex	  and	  contradictory	  
in	  nature,	  and	  not	  amenable	  to	  expert-‐led,	  reductionist	  approaches	  to	  
problem	  analysis.	  

	  
The	  process	  establishes	  the	  impacts	  of	  future	  climate	  on	  sectors	  with	  preliminary	  
discussion	  of	  adaptive	  capacity	  constraints	  relevant	  to	  the	  sector	  and	  then	  brings	  
sectors	  together	  to	  identify	  key	  regional	  vulnerabilities,	  the	  focus	  for	  adaptive	  
capacity	  development	  in	  the	  region.	  To	  date	  four	  have	  been	  undertaken	  across	  NSW,	  
covering	  the	  South-‐East,	  Riverina-‐Murray,	  Sydney	  and	  North	  Coast.	  
	  
This	  bottom-‐up	  approach	  presents	  an	  opportunity	  to	  aggregate	  the	  emerging	  
outputs	  and	  identify	  common	  vulnerabilities	  across	  the	  regions	  for	  consideration	  at	  
the	  state	  level.	  The	  NSW	  Government	  is	  undertaking	  a	  pilot	  that	  will	  establish	  the	  
feasibility	  of	  aggregating	  these	  outputs	  for	  strategic	  consideration	  at	  the	  state-‐wide	  
level.	  



	  
	  
	  
	  
	  
	  
	  

	  

128	  

85	  
	  

Cox	  
	  

Oral	  
Parallel	  session	  21,	  Thursday	  11.00-‐12.30pm	  

	  
	  

Adaptive	  learning	  in	  NRM	  for	  climate	  change	  adaptation	  
	  
Melanie	  Cox	  (1),	  Silvia	  Serrao-‐Neumann	  (1),	  Darryl	  Low	  Choy	  (1)	  
(1)	  Griffith	  University,	  Brisbane,	  QLD,	  Australia	  	  
	  
Regional	  natural	  resource	  management	  (NRM)	  bodies	  across	  Australia	  are	  currently	  
incorporating	  climate	  change	  adaptation	  information	  into	  their	  regional	  NRM	  plans,	  
drawing	  on	  information	  produced	  from	  eight	  research	  clusters	  under	  the	  NRM	  
Planning	  for	  Climate	  Change	  Fund.	  This	  paper	  looks	  at	  the	  approach	  being	  
undertaken	  in	  the	  East	  Coast	  Cluster	  focused	  on	  a	  Planners	  Working	  Group.	  
Following	  a	  workshop	  involving	  stakeholders	  from	  the	  East	  Coast	  Cluster,	  the	  initial	  
needs	  analysis	  identified	  the	  need	  for	  capacity	  building	  for	  the	  NRM	  bodies	  to	  best	  
use	  the	  information	  available	  at	  any	  point	  in	  time.	  In	  the	  current	  NRM	  context,	  this	  
includes	  processes	  that:	  facilitate	  transfer	  of	  knowledge	  and	  interactions	  between	  
and	  within	  regional	  bodies;	  improve	  learning	  and	  capacity	  building	  at	  the	  
institutional	  scale;	  and	  develop	  the	  capacity	  of	  planners	  to	  incorporate	  continuous	  
information	  flows	  into	  NRM	  plans.	  Successful	  implementation	  of	  these	  processes	  
requires	  individual,	  institutional	  and	  social	  learning.	  Learning	  is	  often	  identified	  as	  a	  
key	  component	  of	  adaptive	  capacity	  in	  relation	  to	  climate	  change,	  but	  has	  only	  
recently	  been	  included	  as	  an	  explicit	  strategy	  in	  adaptive	  management.	  This	  project	  
defines	  adaptive	  learning	  as	  the	  application	  of	  individual,	  institutional	  and	  social	  
learning	  to	  adaptive	  management.	  A	  conceptual	  model	  has	  been	  developed	  that	  
identifies	  components	  of	  adaptive	  learning	  that	  could	  be	  enhanced	  through	  this	  
project	  to	  contribute	  to	  advancing	  regional	  NRM	  responses	  to	  climate	  change:	  group	  
learning,	  concurrent	  learning	  and	  cross-‐regional	  documentation.	  Approaches	  to	  
implementing	  these	  strategies	  within	  the	  cluster	  are	  discussed,	  along	  with	  
suggestions	  for	  further	  development	  and	  application	  of	  this	  approach.	  
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Exploring	  the	  relative	  importance	  of	  changing	  sea	  level	  versus	  changing	  
wave	  climates	  for	  the	  next	  30	  years	  along	  the	  east	  coast	  of	  Australia.	  
	  
Kristen	  Splinter	  (1),	  Ian	  Turner	  (1),	  Ron	  Cox	  (1)	  	  
(1)	  UNSW	  Australia,	  Sydney,	  NSW,	  Australia	  	  
	  
In	  recent	  years,	  much	  of	  the	  focus	  on	  the	  impacts	  of	  climate	  change	  on	  the	  world's	  
sandy	  coastlines	  has	  been	  on	  the	  slowly	  varying	  process	  of	  sea	  level	  rise.	  A	  simple	  
Bruun-‐rule	  approach	  suggests	  that	  as	  sea	  level	  rises,	  the	  beach	  profile	  must	  keep	  up	  
and	  this	  is	  done	  by	  eroding	  the	  upper	  dune	  system	  and	  placing	  that	  sand	  in	  the	  
nearshore	  region.	  While	  sea	  level	  has	  risen	  along	  the	  Sydney	  coastline	  in	  the	  last	  4	  
decades,	  there	  is	  no	  discernable	  long-‐term	  trend	  in	  the	  nearly	  4	  decades	  of	  beach	  
profiles	  at	  Narrabeen-‐Collaroy.	  By	  contrast,	  this	  beach,	  like	  many	  others	  along	  this	  
stretch	  of	  coastline	  is	  impacted	  by	  large	  storms,	  such	  as	  the	  1974	  events,	  or	  more	  
recently	  the	  2007	  Pasha	  Bulka	  storm.	  These	  storms	  are	  capable	  of	  eroding	  beaches	  
50m+	  in	  a	  period	  of	  several	  days.	  Recovery	  of	  these	  events	  can	  take	  between	  weeks	  
to	  years,	  depending	  on	  the	  level	  of	  the	  storm.	  As	  part	  of	  the	  NSW	  Climate	  
Adaptation	  Research	  Hub,	  here	  we	  will	  present	  findings	  using	  an	  existing,	  calibrated	  
shoreline	  evolution	  model	  to	  examine	  the	  relative	  storm	  demand	  and	  recovery	  rates	  
associated	  with	  the	  estimated	  ARI	  storm	  events	  as	  detailed	  in	  Shand	  et	  al.	  (2010)	  
"NSW	  Coastal	  Inundation	  Hazard	  Study:	  Coastal	  Storms	  and	  Extreme	  Waves"	  and	  
compare	  those	  to	  projected	  sea	  level	  rise	  trends	  over	  the	  next	  30	  years.	  
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Adaptation	  of	  breakwaters	  and	  seawalls	  with	  sea	  level	  rise	  
	  
Ron	  Cox	  (1,2),	  Calvin	  Li	  (2),	  Alice	  Harrison	  (2)	  	  
(1)	  ACCARNSI	  Civil	  and	  Environmental	  Engineering	  UNSW,	  Sydney	  NSW,	  Australia,	  (2)	  
Water	  Research	  Laboratory	  Civil	  and	  Environmental	  Engineering	  UNSW,	  Sydney	  
NSW,	  Australia	  	  
	  
Sea	  level	  rise	  due	  to	  climate	  change	  is	  expected	  to	  have	  a	  significant	  impact	  on	  
coastal	  structures	  and	  infrastructure.	  The	  majority	  of	  rubble	  mound	  breakwaters	  and	  
seawalls	  along	  the	  Australian	  coast	  are	  built	  to	  withstand	  depth	  limited	  breaking	  
waves	  and	  are	  vulnerable	  to	  changes	  in	  sea	  level	  -‐	  the	  required	  size	  of	  primary	  
armour	  units	  being	  a	  cubic	  function	  of	  the	  breaking	  wave	  height.	  
	  
Breakwater	  and	  seawalls	  where	  constructed	  to	  protect	  infrastructure	  and	  assets	  will	  
require	  adaptive	  upgrading	  over	  time	  to	  maintain	  service	  performance.	  The	  timing	  
for	  such	  upgrades	  being	  investment	  decisions	  based	  on	  risk	  assessment.	  With	  rising	  
sea	  levels,	  increasing	  water	  depths	  and	  depth	  limited	  breaking	  waves	  the	  mass	  of	  
primary	  armour	  units	  on	  the	  outer	  layer	  of	  these	  structures	  required	  for	  stability	  will	  
increase	  significantly.	  In	  many	  cases	  the	  armour	  size	  will	  in	  time	  exceed	  the	  upper	  
limit	  of	  available	  quarry	  rock	  and	  concrete	  armour	  units	  will	  be	  used	  for	  upgrade	  
work.	  
	  
This	  study	  assesses	  the	  possible	  options	  for	  sea	  level	  rise	  adaptation	  on	  typical	  
Australian	  rubble	  mound	  structures.	  2D	  physical	  model	  testing	  undertaken	  in	  the	  1	  
m	  wide	  random	  wave	  flume	  at	  the	  Water	  Research	  Laboratory	  (WRL),	  UNSW	  is	  
presented	  as	  the	  basis	  for	  the	  adaptation	  options.	  
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Assessing	  farm	  resilience	  through	  an	  indicators-‐based	  approach.	  
	  
Nicholas	  Cradock-‐Henry	  (1)	  	  
(1)	  Landcare	  Research,	  Lincoln,	  New	  Zealand	  	  
	  

Resilient	  systems	  have	  been	  characterised	  as	  those	  that	  have	  a	  higher	  capacity	  to	  
absorb	  shocks	  and	  stresses;	  possess	  the	  ability	  to	  self-‐organize	  into	  flexible	  and	  
responsive	  networks	  for	  learning,	  distribution	  and	  change,	  and;	  have	  greater	  
capacity	  for	  adaptability.	  While	  these	  concepts	  have	  been	  well	  developed	  in	  the	  
literature	  as	  theoretical	  and	  conceptual	  frameworks,	  there	  are	  few	  examples	  of	  
operationalizing	  and	  empirically	  applying	  these	  concepts,	  particularly	  for	  
agroecosystems	  which	  are	  among	  the	  most	  complex	  of	  social-‐ecological	  systems.	  

Using	  a	  ‘bottom-‐up'	  and	  participatory-‐based	  approach,	  we	  reviewed	  and	  then	  
empirically	  applied	  a	  set	  of	  behavioural	  indicators	  across	  three	  different	  types	  of	  
dairy	  farm	  systems	  in	  eastern	  New	  Zealand:	  organic,	  low-‐input	  or	  grass-‐based,	  and	  
high-‐input,	  intensive	  systems	  in	  which	  supplemental	  feed	  is	  the	  main	  input.	  Results	  
show	  differences	  in	  the	  resilience	  and	  capacity	  for	  adaptation	  for	  different	  farm	  
types.	  The	  ‘lock	  in	  trap'	  of	  highly	  intensive	  systems,	  while	  profitable	  in	  the	  near	  term,	  
may	  be	  less	  resilient	  to	  climate	  shocks	  as	  these	  are	  likely	  to	  occur	  in	  conjunction	  with	  
changing	  market	  and	  financial	  risks.	  Low-‐input	  systems	  are	  less	  dependent,	  in	  
particular,	  on	  fossil	  fuels	  and	  were	  associated	  with	  higher	  levels	  of	  farmer	  
satisfaction	  and	  well-‐being.	  The	  framework	  provides	  a	  useful	  template	  for	  cross-‐
sector	  comparison,	  and	  demonstrates	  that	  in-‐depth,	  robust	  qualitative	  assessments	  
of	  resilience	  can	  provide	  a	  complement	  to	  quantitative	  metrics.	  The	  characterisation	  
of	  resilient	  farm-‐systems	  also	  has	  the	  potential	  to	  contribute	  to	  broader	  
sustainability	  frameworks	  for	  agriculture.	  The	  findings	  also	  have	  implications	  for	  the	  
future	  of	  the	  world's	  largest	  exporter	  of	  dairy	  products.	  
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Co-‐producing	  climate	  knowledge,	  1:	  Climate	  impacts	  and	  decision-‐
implications	  
	  
Nick	  Cradock-‐Henry	  (1)	  	  
(1)	  Landcare	  Research,	  Lincoln,	  Canterbury,	  New	  Zealand	  	  
	  
The	  need	  for	  robust	  assessment	  of	  potential	  impacts	  and	  implications	  of	  climate	  
change	  on	  biotic	  and	  human-‐use	  systems	  has	  been	  well	  documented.	  The	  Climate	  
Change	  Impacts	  and	  Implications	  program	  (CCII)	  is	  a	  four-‐year	  research	  program	  
currently	  underway	  in	  New	  Zealand.	  The	  overall	  aim	  of	  the	  program	  is	  to	  deliver	  new	  
knowledge	  about	  the	  potential	  impacts	  of	  climate	  change.	  on	  New	  Zealand’s	  
environment	  to	  2100.	  On	  its	  own	  however,	  probabilistic	  understanding	  of	  expected	  
changes	  is	  not	  enough.	  In-‐depth	  understanding	  of	  information	  needs	  and	  knowledge	  
of	  how	  stakeholders	  use	  that	  information	  as	  part	  of	  short-‐	  and	  long-‐term	  risk	  
management	  strategies	  is	  also	  required.	  
	  	  
Based	  upon	  our	  experience	  working	  across	  multiple	  activities	  within	  the	  CCII	  project,	  
we	  present	  three	  different	  aspects	  relating	  to	  the	  co-‐production	  of	  climate	  
knowledge.	  Part	  1	  provides	  an	  overview	  of	  the	  mix	  of	  research	  aims	  and	  activities	  
being	  used	  to	  achieve	  the	  goals	  of	  the	  program.	  The	  theoretical	  and	  conceptual	  
framework	  is	  discussed,	  including	  the	  ways	  impacts	  and	  implications	  are	  defined	  and	  
understood	  from	  multiple	  disciplinary	  perspectives,	  within	  the	  project.	  By	  drawing	  
upon	  insights	  and	  experiences	  internationally	  and	  in	  New	  Zealand,	  we	  are	  opening	  
up	  the	  possibilities	  for	  more	  robust	  decision-‐making.	  Using	  research	  pathways	  and	  
relationships	  between	  research	  activities,	  we	  are	  enhancing	  the	  relevance	  of	  climate	  
knowledge	  for	  stakeholders.	  We	  use	  a	  co-‐production	  model	  of	  knowledge	  
generation	  (Part	  2),	  and	  Communities	  of	  Practice	  to	  build	  shared	  understanding	  of	  
the	  issues	  (Part	  3).	  
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Exploring	  adaptation	  options	  across	  food	  value	  chains	  –	  the	  role	  of	  
climate	  futures	  
	  
Steven	  Crimp	  (1),	  Lilly	  Lim-‐Camacho	  (1),	  Veronica	  Doer	  (1),	  Mark	  Howden	  (1),	  
Anoma	  Ariyawardana	  (2),	  Gemma	  Lewis	  (3),	  Simon	  Somogyi	  (2)	  	  
(1)	  CSIRO,	  Canberra,	  Australia,	  (2)	  University	  of	  Queensland,	  Brisbane,	  Australia,	  (3)	  
University	  of	  Tasmania,	  Launceston,	  Australia	  	  
	  
Research	  regarding	  climate	  change	  impacts	  and	  adaptation	  in	  primary	  industries	  has	  
traditionally	  been	  focused	  on	  the	  production	  activities	  of	  individual	  sectors.	  Whilst	  
there	  are	  a	  number	  of	  cases	  where	  impacts	  have	  been	  scaled	  from	  local	  to	  national	  
and	  global	  scales,	  very	  few	  have	  employed	  a	  whole-‐of-‐systems	  approach	  to	  capture	  
post	  farm	  gate	  value	  adding	  activities.	  Framing	  systems	  in	  this	  way	  connects	  all	  the	  
elements	  from	  producer	  to	  consumer	  and	  allows	  complexities,	  dynamics	  and	  
uncertainties	  to	  be	  more	  effectively	  considered.	  Successful	  management	  of	  value	  
chains	  requires	  effective	  co-‐ordination	  of	  its	  elements,	  highlighting	  the	  importance	  
and	  dependency	  of	  information	  flows	  along	  the	  chain.	  Thus,	  any	  study	  assessing	  the	  
impacts	  and	  adaptation	  options	  associated	  with	  climate	  change	  needs	  to	  incorporate	  
the	  physical,	  social,	  economic	  and	  policy	  dimensions	  that	  will	  affect	  the	  value	  chain.	  
This	  approach	  has	  been	  termed	  ‘linked	  futures’	  and	  describes	  a	  partial-‐consensus	  
expert-‐elicitation	  process	  to	  develop	  linked	  scenarios	  or	  storylines.	  As	  part	  of	  this	  
presentation	  we	  will	  discuss	  the	  results	  of	  employing	  the	  “linked	  future’	  approach	  
with	  two	  major	  Australian	  food-‐based	  value	  chains	  and	  show	  how	  it	  can	  result	  in	  
more	  action	  orientated	  outcomes	  for	  stakeholders.	  
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Challenges	  in	  mainstreaming	  climate	  change	  adaptation:	  The	  case	  of	  
Albay,	  Philippines	  
	  
Sining	  Cuevas	  (1),	  Ann	  Peterson	  (1),	  Catherine	  Robinson	  (2),	  Tiffany	  Morrison	  (1)	  	  
(1)	  University	  of	  Queensland,	  Brisbane,	  Queensland,	  Australia,	  (2)	  Commonwealth	  
Scientific	  and	  Industrial	  Research	  Organisation,	  Brisbane,	  Queensland,	  Australia	  	  
	  
Mainstreaming	  climate	  change	  adaptation	  into	  plans	  and	  programs	  is	  one	  of	  the	  
long-‐term	  strategies	  to	  address	  climate	  change,	  but	  as	  a	  relatively	  new	  approach,	  
there	  is	  still	  little	  understanding	  of	  what	  it	  entails	  in	  practice.	  This	  paper	  contributes	  
to	  the	  research	  field	  by	  presenting	  the	  challenges	  of	  mainstreaming	  climate	  change	  
adaptation	  (CCA)	  as	  statistical	  indicators	  that	  characterise	  the	  adaptive	  capacity	  of	  
systems	  in	  the	  province	  of	  Albay,	  Philippines.	  These	  challenges	  are	  classified	  into	  
three	  categories	  -‐	  information,	  institutional,	  and	  resource	  -‐	  covering	  a	  range	  of	  20	  
indicators	  generated	  through	  a	  survey	  that	  applied	  a	  purposive	  sampling	  technique	  
in	  selecting	  respondents,	  and	  incorporated	  the	  scorecard	  approach	  to	  quantify	  the	  
survey	  answers.	  Results	  suggest	  that	  the	  primary	  barrier	  of	  mainstreaming	  CCA	  into	  
the	  local	  land	  use	  plans	  relate	  to	  institutional	  capacity,	  as	  represented	  by	  the	  
institutional	  issues	  indicator.	  Data	  triangulation	  i.e.,	  survey,	  depth	  interviews,	  
consultations	  with	  key	  informants,	  and	  document	  reviews,	  identified	  these	  issues	  as:	  
disharmonised	  or	  fragmented	  national	  laws	  and	  regulations;	  overlapping	  or	  
multiplicity	  of	  policy	  requirements;	  and	  the	  lack	  of	  guidelines	  for	  mainstreaming	  CCA	  
into	  the	  comprehensive	  land	  use	  plans.	  These	  issues	  are	  summarised	  as	  the	  lack	  of	  
institutional	  mechanisms	  that	  support	  the	  mainstreaming	  efforts.	  Concerns	  relating	  
to	  the	  information	  capacity,	  i.e.,	  availability	  and	  access	  to	  information,	  are	  also	  
highlighted	  as	  priority	  challenges	  to	  the	  mainstreaming	  endeavour.	  Meanwhile,	  the	  
leadership	  component	  indicator,	  as	  signified	  by	  a	  climate	  change	  champion	  in	  Albay,	  
is	  assessed	  as	  an	  opportunity	  for	  mainstreaming	  CCA.	  
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Applying	  social	  resilience	  concepts	  and	  indicators	  to	  support	  climate	  
adaptation	  in	  tropical	  north	  Queensland,	  Australia.	  
	  
Allan	  Dale	  (1),	  Karen	  Vella	  (2),	  Ruth	  Potts	  (2)	  
(1)	  James	  Cook	  University,	  Cairns,	  Australia,	  (2)	  Queensland	  University	  of	  Technology,	  
Brisbane,	  Australia	  	  
	  
Social	  resilience	  concepts	  have	  potential	  application	  in	  supporting	  climate	  adaption	  
across	  the	  tropics.	  Adaptation	  planning	  approaches,	  however,	  have	  often	  not	  been	  
guided	  by	  clear	  social	  resilience	  concepts	  and	  indicators.	  This	  research	  aims	  to	  field	  
trial	  an	  emergent	  framework	  for	  understanding	  and	  applying	  social	  resilience	  at	  the	  
regional	  scale.	  We	  piloted	  the	  framework's	  application	  in	  partnership	  with	  state	  and	  
local	  governments	  and	  key	  community	  sectors	  in	  four	  subregions	  of	  Tropical	  North	  
Queensland	  (TNQ);	  an	  Australian	  region	  facing	  climate	  risks	  typical	  of	  the	  wider	  
tropical	  world.	  As	  a	  pilot,	  the	  TNQ	  region	  has	  pan-‐tropical	  relevance	  as	  its	  
subregional	  communities	  exhibit	  resilience	  characteristics	  typical	  across	  tropical	  
countries.	  Specific	  attributes,	  indicators	  and	  an	  index	  for	  social	  resilience	  were	  co-‐
developed	  with	  subregional	  communities	  and	  this	  informed	  the	  emergence	  of	  
consequent	  strategies	  to	  improve	  resilience	  across	  the	  wider	  TNQ	  region.	  The	  
approach's	  potential	  application	  in	  other	  vulnerable	  regions	  across	  the	  tropical	  world	  
was	  then	  considered.	  
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Human-‐	  NatureCustomary	  law,	  climate	  change	  adaptation	  and	  the	  
EcoCycle	  -‐	  a	  Vanuatu	  case	  study	  
	  
Kirsten	  Davies	  (1)	  	  
(1)	  Macquarie	  University,	  Sydney,	  NSW,	  Australia	  	  
	  
This	  paper	  will	  argue	  that	  nature's	  regenerative	  cycles	  have	  been	  severed.	  This	  
situation	  has	  been	  caused	  by	  the	  increasing	  separation	  of	  humankind	  from	  the	  
natural	  world	  resulting	  in	  global	  climate	  change,	  the	  impacts	  of	  which,	  are	  
threatening	  the	  stability	  of	  ecosystems	  across	  the	  planet.	  To	  change	  this	  trend,	  
human-‐nature	  relationships	  require	  rebuilding	  to	  enable	  communities	  to	  live	  within	  
the	  planet's	  environmental	  capacity.	  It	  is	  widely	  agreed	  that	  human	  survival	  is	  
dependent	  on	  adaptation	  and	  mitigation	  strategies.	  In	  2013,	  the	  Intergovernmental	  
Panel	  on	  Climate	  Change	  highlighted	  the	  need	  for	  climate	  change	  adaptation	  
alongside	  a	  reduction	  in	  greenhouse	  gas	  emissions.	  This	  call	  supports	  the	  need	  to	  
strengthen	  legislative	  approaches	  to	  sustainable	  development	  focused	  on	  securing	  
the	  future	  for	  generations	  dependent	  on	  viable	  ecosystems,	  the	  cycles	  of	  life.	  To	  
further	  consider	  this	  problem,	  the	  origins	  of	  legal	  systems	  will	  be	  explored	  to	  
ascertain	  if	  traditional	  practices	  of	  customary	  law	  can	  enhance	  contemporary	  
adaptive	  approaches	  to	  climate	  change.	  Natural	  resource	  protection	  and	  
management	  is	  increasingly	  being	  examined	  through	  coupled	  human	  and	  nature	  
systems.	  A	  new	  coupled	  systems	  framework,	  the	  EcoCycle,	  is	  introduced,	  to	  assist	  
this	  research.	  As	  one	  of	  the	  most	  vulnerable	  nations	  to	  the	  impacts	  of	  climate	  
change	  that	  legally	  recognises	  the	  significance	  of	  customary	  law,	  The	  Republic	  of	  
Vanuatu	  offers	  the	  critical	  attributes	  as	  a	  case	  study	  location.	  As	  the	  planet	  struggles	  
to	  adapt	  to	  the	  impacts	  of	  climate	  change,	  customary	  law	  may	  assist	  adaptation	  
strategies	  and	  the	  restoration	  of	  human-‐nature	  relationships.	  
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Property	  Resilience	  Exposure	  Program	  (PREP)	  –	  Local	  Government	  and	  
the	  insurance	  industry:	  collaborating	  to	  develop	  a	  resilient	  built	  
environment	  and	  address	  insurance	  affordability	  
	  
Sarah	  Bray	  (1),	  Tom	  Davies	  (1)	  	  
(1)	  Edge	  Environment,	  Manly,	  Australia	  	  
	  
The	  Property	  Resilience	  and	  Exposure	  Program	  (PREP)	  represents	  a	  practical	  
implementation	  of	  the	  ongoing	  Insurance	  Council	  of	  Australia’s	  Resilience	  Program.	  
PREP	  collates	  data	  sources	  to	  develop	  an	  understanding	  of	  the	  resilience	  of	  homes	  to	  
natural	  hazards.	  Using	  the	  Building	  Resilience	  Rating	  Tool,	  and	  creating	  “Resilience	  
Maps"	  PREP	  creates	  a	  common	  understanding	  of	  the	  resilience	  of	  the	  homes	  in	  the	  
LGA	  and	  explore	  mechanisms,	  such	  as	  building	  guidelines,	  and	  controls,	  to	  start	  
addressing	  insurance	  affordability.	  PREP	  offers	  a	  solution	  to	  the	  growing	  risk	  faced	  
by	  communities	  and	  local	  governments	  struggling	  to	  identify	  where	  to	  focus	  climate	  
change	  adaptation	  efforts.	  
	  
PREP	  uses	  best	  available	  hazard	  data	  (such	  as	  a	  local	  government	  flood	  study)	  to	  
determine	  a	  property’s	  hazard	  risk	  profile.	  Building	  information	  data	  including	  
ground	  floor	  height,	  construction	  information	  and	  specific	  location	  of	  the	  property	  is	  
collated	  into	  a	  database.	  The	  Building	  Resilience	  Rating	  Tool	  then	  uses	  the	  hazard	  
data	  and	  the	  building	  information	  data	  to	  form	  a	  resilience	  rating	  for	  individual	  
properties.	  A	  Resilience	  Map	  is	  produced	  to	  provide	  a	  suburb	  level	  of	  resilience,	  
highlight	  potential	  vulnerable	  hot	  spots	  or	  highlighting	  where	  development	  controls	  
may	  be	  having	  an	  impact	  on	  resilience.	  
	  
PREP	  provides	  a	  mechanism	  for	  local	  governments	  to	  understand	  the	  resilience	  of	  
homes	  in	  the	  community	  and	  engage	  with	  the	  insurance	  industry	  on	  factors	  driving	  
insurance	  affordability.	  PREP	  provides	  a	  mechanism	  for	  insurers	  to	  appreciate	  the	  
existing	  mitigation	  to	  reduce	  the	  impacts	  of	  local	  hazards	  and	  ensure	  that	  they	  are	  
able	  to	  continue	  to	  provide	  cover	  in	  high	  hazard	  locations.	  
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The	  development	  of	  research	  and	  innovative	  policies	  specific	  to	  the	  
water-‐related	  impacts	  of	  climate	  change	  on	  health	  in	  cambodia	  –	  the	  
“Drip-‐swicch”	  project	  
	  
Lachlan	  McIver	  (1,2),	  Piseth	  Raingsey	  (3),	  Kol	  Hero	  (3),	  Vibol	  Chan	  (1),	  Steve	  Iddings	  
(1),	  Grace	  Davies	  (4)	  	  
(1)	  World	  Health	  Organisation,	  Cambodia	  Country	  Office,	  Phnom	  Penh,	  Cambodia,	  
(2)	  National	  Centre	  for	  Epidemiology	  and	  Population	  Health,	  Australian	  National	  
University,	  Canberra,	  Australia,	  (3)	  Ministry	  of	  Health,	  Phnom	  Penh,	  Cambodia,	  (4)	  
Monash	  University,	  Melbourne,	  Australia	  
	  
Aims:	  To	  increase	  the	  resilience	  of	  Cambodian	  communities	  to	  the	  health	  risks	  posed	  
by	  climate	  change-‐related	  impacts	  on	  water.	  Methodology:	  Time-‐series	  and	  spatial	  
analyses	  of	  surveillance,	  census	  and	  meteorology	  data	  were	  conducted	  to	  explore	  
the	  relationship	  between	  “water-‐sensitive”	  diseases	  (e.g.	  diarrhoeal	  disease,	  
dysentery	  and	  cholera);	  climate	  variables;	  water,	  sanitation	  and	  hygiene	  (WASH)	  
indicators;	  and	  sociodemographic	  factors.	  A	  qualitative	  survey	  of	  health	  
professionals	  assessed	  their	  current	  level	  of	  knowledge	  regarding	  the	  links	  between	  
climate	  and	  climate-‐sensitive	  diseases	  in	  Cambodia.	  Findings:	  There	  are	  a	  number	  of	  
“water-‐sensitive”	  diseases	  that	  are	  present	  in	  Cambodia	  and	  are	  likely	  to	  be	  
susceptible	  to	  climate	  change,	  including	  diarrhoeal	  diseases,	  typhoid	  fever,	  
leptospirosis,	  melioidosis,	  viral	  hepatitis	  and	  schistosomiasis.	  Certain	  sub-‐sectors	  of	  
Cambodia’s	  population	  may	  be	  more	  vulnerable	  to	  climate	  change	  impacts	  on	  water	  
and	  health,	  including	  agricultural	  workers	  and	  residents	  of	  flood-‐	  and	  drought-‐prone	  
areas.	  The	  relationship	  between	  monthly	  rainfall,	  temperature	  and	  river	  height	  and	  
diarrhoeal	  disease	  incidence	  varied	  across	  provinces.	  Education	  and	  literacy	  appear	  
to	  be	  more	  strongly	  associated	  with	  diarrhoeal	  disease	  than	  other	  factors	  relating	  to	  
WASH	  facilities.	  The	  current	  level	  of	  understanding	  on	  the	  part	  of	  health	  
professionals	  and	  other	  key	  stakeholders	  in	  Cambodia	  regarding	  the	  risks	  posed	  by	  
climate	  change	  on	  water-‐sensitive	  diseases	  is	  low.	  Conclusions:	  Climate	  change	  is	  
likely	  to	  increase	  the	  burden	  of	  water-‐sensitive	  diseases	  in	  Cambodia	  unless	  urgent,	  
informed	  action	  is	  taken	  to	  address	  the	  social	  and	  environmental	  determinants	  of	  
these	  illnesses,	  and	  strategies	  are	  implemented	  to	  improve	  the	  capacity	  of	  
communities	  and	  the	  health	  sector	  to	  minimize	  these	  risks.	  
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Climate	  change	  adaptation	  and	  water	  governance:	  an	  institutional	  and	  
organisation	  analysis	  of	  nine	  case	  studies.	  
	  
Maria	  de	  Lourdes	  Melo	  Zurita	  (1),	  Tim	  Smith	  (1),	  Dana	  Thomsen	  (1),	  Anna	  Lyth	  (2),	  
Scott	  Baum	  (3)	  	  
(1)	  Sustainability	  Research	  Centre,	  University	  of	  the	  Sunshine	  Coast,	  Maroochydore,	  
Queensland,	  Australia,	  (2)	  School	  of	  Geography	  and	  Environmental	  Studies,	  
University	  of	  Tasmania,	  Hobart,	  Tasmania,	  Australia,	  (3)	  Urban	  Research	  Program,	  
Griffith	  University,	  Brisbane,	  Queensland,	  Australia	  	  
	  
In	  this	  presentation,	  we	  discuss	  findings	  from	  a	  trans-‐disciplinary	  research	  project	  -‐	  
Climate	  Change	  Adaptation	  and	  Water	  Governance	  (CADWAGO)	  -‐	  involving	  research	  
centres	  in	  Europe,	  North	  America	  and	  Australia	  that	  critically	  examine	  water	  
governance	  dilemmas	  in	  nine	  case	  studies	  around	  the	  world.	  Using	  an	  institutional	  
and	  organisational	  analytical	  framework,	  we	  specifically	  discuss	  cross-‐case	  study	  
themes	  that	  have	  emerged	  from	  this	  project,	  providing	  critical	  insights	  into	  the	  
changing	  social,	  economic	  and	  political	  dynamics	  of	  water	  governance	  in	  the	  context	  
of	  climate	  change,	  and	  the	  challenges	  of	  informing	  policy	  processes.	  This	  
presentation	  argues	  that,	  in	  spite	  of	  the	  existent	  diversity	  of	  water	  dilemmas,	  some	  
common	  themes	  can	  emerge	  and	  as	  such	  governance	  lessons	  can	  be	  realised.	  Four	  
key	  emerging	  themes	  are	  discussed	  here.	  The	  first	  two	  relate	  to	  broader	  changes	  
resulting	  from	  the	  influence	  of	  neoliberal	  economic	  regimes:	  1)	  the	  prevalence	  of	  
shifting	  water	  governance	  regimes,	  across	  tiers	  of	  government	  and	  outsourcing	  to	  
the	  private	  sector;	  and	  2)	  the	  increasing	  use	  of	  economic	  instruments	  and	  the	  
commercialisation	  of	  water	  resources	  as	  a	  common	  approach	  to	  try	  and	  achieve	  
water	  governance	  objectives.	  The	  third	  theme	  relates	  to	  the	  exportation	  of	  
environmental	  issues,	  where	  seemingly	  benign	  local	  environmental	  policy	  decisions	  
can	  produce	  negative	  externalities	  outside	  of	  their	  geographical	  areas;	  a	  product	  of	  
an	  interdependent	  world	  system.	  Finally,	  the	  fourth	  theme	  relates	  to	  water	  crises	  
(e.g.,	  floods	  and	  droughts)	  and	  their	  role	  in	  catalysing	  changes	  in	  governance	  
scenarios.	  
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Climate	  change	  adaptation	  in	  Fiji:	  A	  scenario	  of	  productivity	  and	  
prosperity	  
	  
Aman	  Deo	  (1,2),	  Syed	  Ghani	  (1),	  Ramendra	  Prasad	  (1),	  Dhrishna	  Charan	  (1)	  	  
(1)	  The	  University	  of	  Fiji,	  Saweni,	  Lautoka,	  Fiji,	  (2)	  The	  University	  of	  the	  South	  Pacific,	  
Suva,	  Fiji	  	  
	  
The	  issues	  of	  changing	  climate	  are	  inevitable	  but	  the	  question	  arises	  whether	  we	  are	  
reacting	  accordingly	  or	  not.	  So	  far	  deriving	  of	  policies,	  educating	  and	  aiding	  people	  in	  
adapting	  to	  the	  changing	  environment	  are	  the	  norms.	  The	  environmental	  issues	  are	  
complex,	  gaseous	  emission	  is	  still	  setting	  new	  records,	  industries	  have	  increased	  
their	  capacities	  and	  so	  is	  the	  energy	  requirement	  in	  enhancing	  the	  productivity.	  
Though	  these	  activities	  bring	  about	  prosperity	  but	  the	  consideration	  towards	  the	  
healthy	  environment	  is	  still	  lacking.	  The	  encouraging	  steps	  taken	  to	  reduce	  the	  
impacts	  are	  harnessing	  of	  renewable	  energy	  and	  few	  preventive	  measures	  taken	  
globally.	  Fiji	  and	  PICs	  are	  the	  ones	  highly	  affected	  as	  they	  continue	  to	  bear	  coastline	  
erosion,	  salt	  water	  intrusion,	  agricultural	  crisis,	  health	  issues	  and	  severe	  weather	  
conditions.	  In	  this	  review,	  we	  tried	  to	  investigate	  how	  Fiji	  has	  reacted	  to	  the	  issues	  of	  
climate	  change.	  A	  number	  of	  adaptation	  projects	  and	  programs	  in	  Fiji	  partnering	  
with	  nations	  across	  the	  Pacific	  and	  globe	  are	  now	  underway,	  but	  none	  individually	  
meets	  Fiji’s	  acknowledged	  needs.	  Fiji’s	  existing	  national	  climate	  adaptation	  strategies	  
seem	  weak	  and	  require	  improved	  and	  integrated	  proven	  community-‐based	  climate	  
adaptation	  and	  sustainable	  resource	  management.	  The	  main	  challenge	  is	  
implementation	  and	  monitoring	  of	  these	  policies,	  as	  majority	  of	  the	  population	  do	  
not	  perceive	  their	  responsibilities	  towards	  climate	  change.	  Consequently,	  most	  of	  
the	  work	  done	  on	  countering	  climate	  change	  may	  only	  be	  on	  adaptation	  and	  
empowering	  the	  people	  towards	  productivity	  and	  prosperity	  and	  is	  not	  directed	  
towards	  decelerating	  the	  anticipated	  risks.	  
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Selecting	  climate	  futures	  for	  NRM	  planning:	  making	  the	  best	  use	  of	  
new	  and	  prior	  information	  
	  
Veronica	  Doerr	  (1),	  Linda	  Broadhurst	  (1)	  	  
(1)	  CSIRO,	  Canberra,	  Australia	  	  
	  
The	  concept	  of	  'climate	  futures'	  was	  developed	  (by	  the	  CSIRO/BoM	  Projections	  
team)	  to	  make	  planning	  based	  on	  hundreds	  of	  available	  climate	  model	  projections	  
more	  tractable.	  The	  climate	  futures	  framework	  groups	  models	  into	  categories	  based	  
on	  amount	  of	  change,	  then	  calculates	  which	  futures	  are	  suggested	  by	  the	  greatest	  
proportion	  of	  models	  to	  aid	  with	  selection	  of	  a	  few	  representative	  futures	  for	  
planning.	  However,	  an	  additional	  challenge	  in	  NRM	  planning	  is	  that	  information	  from	  
multiple	  domains	  (e.g.	  agriculture,	  biodiversity,	  water)	  must	  be	  integrated.	  It	  would	  
be	  inappropriate	  to	  integrate	  derived	  impacts	  and	  adaptation	  information	  from	  
different	  domains	  that	  was	  derived	  based	  on	  different	  climate	  futures.	  As	  much	  of	  
this	  domain-‐specific	  information	  already	  exists,	  the	  process	  of	  selecting	  climate	  
futures	  for	  planning	  must	  take	  into	  account	  the	  futures	  for	  which	  information	  is	  
already	  available,	  not	  just	  likelihood	  or	  representativeness.	  We	  developed	  a	  process	  
for	  selecting	  climate	  futures	  that	  integrates	  knowledge	  of	  their	  likelihood	  at	  different	  
time	  periods	  with	  the	  availability	  of	  additional	  impacts	  and	  adaptation	  products.	  The	  
process	  was	  developed	  for	  the	  regional	  NRM	  groups	  in	  the	  lower	  Murray	  River	  Basin,	  
but	  is	  applicable	  to	  any	  organisation	  that	  needs	  to	  integrate	  information	  from	  
multiple	  domains	  and	  make	  the	  best	  use	  of	  existing	  information	  alongside	  the	  new	  
climate	  futures	  framework.	  We	  describe	  our	  process,	  and	  suggest	  it	  provides	  a	  
concrete	  method	  for	  envisioning	  and	  planning	  for	  multiple	  futures	  -‐	  one	  of	  the	  core	  
challenges	  of	  climate	  adaptation.	  
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Using	  the	  'personality'	  of	  organisations	  to	  focus	  their	  climate	  
adaptation	  effort	  
	  
Veronica	  Doerr	  (1),	  Alistair	  Hobday	  (2),	  Nadine	  Marshall	  (3)	  
(1)	  CSIRO,	  Canberra,	  Australia,	  (2)	  CSIRO,	  Hobart,	  Australia,	  (3)	  CSIRO,	  Townsville,	  
Australia	  	  
	  
Climate	  adaptation	  presents	  numerous	  challenges	  for	  organizations	  and	  it	  should	  be	  
useful	  to	  identify	  which	  aspects	  are	  likely	  to	  be	  more	  difficult	  and	  thus	  require	  
greater	  focus.	  Just	  as	  a	  person's	  personality	  can	  have	  a	  strong	  influence	  on	  what	  
they	  find	  easy	  and	  what	  they	  find	  challenging,	  so	  the	  'personality'	  of	  organisations	  -‐	  
the	  way	  they	  approach	  planning	  and	  decision-‐making	  and	  their	  internal	  cultures	  -‐	  
may	  influence	  which	  aspects	  of	  climate	  adaptation	  they	  find	  most	  challenging.	  We	  
defined	  eight	  aspects	  of	  organisational	  'personality'	  that	  could	  be	  related	  to	  the	  
ability	  to	  adapt	  to	  climate	  change,	  modifying	  existing	  theory	  about	  the	  adaptive	  
capacity	  of	  individuals.	  We	  surveyed	  Australia's	  regional	  natural	  resource	  
management	  (NRM)	  groups	  to	  characterize	  their	  traits	  in	  relation	  to	  these	  eight	  
aspects	  of	  personality.	  We	  then	  used	  cluster	  analysis	  and	  trait	  mapping	  to	  define	  five	  
general	  types	  of	  NRM	  groups.	  We	  found	  that	  group	  type	  was	  unrelated	  to	  
geographic	  location	  or	  types	  of	  land	  uses,	  but	  five	  of	  our	  aspects	  of	  personality	  did	  
help	  define	  group	  types.	  We	  suggest	  different	  ways	  in	  which	  each	  type	  of	  group	  may	  
find	  climate	  adaptation	  difficult	  simply	  because	  adaptation	  will	  conflict	  with	  existing	  
organisational	  processes	  and	  cultures.	  These	  processes	  likely	  represent	  effective	  
ways	  to	  handle	  other	  planning	  challenges,	  so	  rather	  than	  replace	  them,	  we	  suggest	  
our	  typology	  can	  help	  organisations	  target	  the	  processes	  and	  approaches	  they	  may	  
need	  to	  supplement	  or	  modify	  to	  succeed	  at	  adapting	  to	  climate	  change.	  
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Insuring	  resilience:	  How	  the	  primary	  colours	  of	  capital,	  science	  and	  
policy	  can	  enable	  risk	  management	  and	  adaptation	  at	  national	  and	  
local	  scales.	  
	  
Rowan	  Douglas	  (1)	  	  
(1)	  Willis	  RE,	  London,	  Australia	  	  
	  
There	  is	  a	  growing	  recognition	  of	  the	  need	  for	  a	  systemic	  response	  to	  the	  challenge	  
of	  climate	  adaptation	  and	  resilience.	  At	  its	  heart	  is	  a	  realization	  that	  climate	  and	  
natural	  disaster	  risk	  needs	  to	  be	  encoded	  into	  the	  rules	  of	  mainstream	  financial	  
regulation,	  investment	  and	  accounting.	  With	  this	  change	  the	  interests	  of	  capital	  will	  
become	  aligned	  with	  proportionate	  levels	  of	  resilience	  to	  reduce	  risk	  and	  optimise	  
returns.	  This	  will	  change,	  for	  example,	  how	  our	  cities	  are	  built.	  Fortunately	  a	  
template	  for	  these	  developments	  has	  emerged	  across	  re/insurance	  capital	  
regulation	  in	  Australia	  and	  across	  the	  world	  over	  the	  last	  25	  years	  and	  a	  major	  global	  
initiative	  is	  under	  way	  to	  plan	  for	  wider	  application.	  These	  themes	  and	  opportunities	  
in	  Australia	  will	  be	  addressed	  in	  this	  talk.	  
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NSW	  Urban	  Green	  Cover	  Program	  -‐	  helping	  to	  minimise	  the	  impacts	  of	  
climate	  change	  in	  local	  communities.	  
	  
Suzanne	  Dunford	  (1)	  	  
(1)	  Office	  of	  Environment	  and	  Heritage,	  NSW,	  Australia	  	  
	  
The	  NSW	  Government	  is	  pursuing	  priority	  actions	  to	  minimise	  the	  impacts	  of	  climate	  
change	  on	  our	  local	  communities	  and	  build	  resilience	  at	  a	  local	  level.	  This	  includes	  
understanding	  how	  climate	  change	  will	  not	  only	  affect	  local	  environments,	  but	  how	  
changes	  to	  the	  environment	  and	  the	  climate	  will	  impact	  on	  services,	  such	  as	  public	  
health	  and	  local	  infrastructure.	  
	  	  
This	  presentation	  will	  outline	  why	  urban	  green	  cover	  provides	  a	  cost	  effective	  way	  to	  
adapt	  the	  urban	  environment,	  and	  discuss	  the	  approaches	  that	  are	  being	  taken	  to	  
build	  the	  capacity	  of	  NSW	  built	  environment	  and	  public	  space	  practitioners	  to	  apply	  
urban	  green	  cover	  strategies,	  including	  downscaling	  climate	  information	  to	  a	  scale	  
that	  can	  assist	  local	  decision	  making,	  assessing	  climate	  vulnerability	  at	  a	  regional	  
scale,	  providing	  practical	  guidance,	  networking	  mechanisms	  and	  funding	  programs	  
that	  support	  the	  implementation	  of	  urban	  green	  cover	  projects.	  Urban	  green	  cover	  
includes	  a	  range	  of	  strategies	  such	  as	  vegetated	  and	  reflective	  roofs,	  green	  walls,	  
street	  plantings,	  permeable	  and	  reflective	  road	  surfaces,	  and	  cool	  open	  spaces	  and	  
parks.	  
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Can	  Jakarta	  adapt	  to	  climate	  change	  risks?	  Overcoming	  barriers	  in	  
adaptation	  process	  within	  the	  local	  government	  context	  
	  
Febi	  Dwirahmadi	  (1,2),	  Cordia	  Chu	  (1),	  Shannon	  Rutherford	  (1),	  	  
(1)	  Center	  for	  Environment	  and	  Population	  Health,	  Griffith	  University,	  Brisbane,	  
Queensland,	  Australia,	  (2)	  Volunteer	  of	  Red	  Cross	  Red	  Crescent	  Societies,	  Jakarta,	  
Indonesia	  	  
	  
While	  local	  government	  is	  playing	  its	  critical	  roles	  to	  tackle	  effects	  of	  climate	  change,	  
a	  number	  of	  factors	  pose	  challenges	  to	  the	  adaptation	  process	  in	  Jakarta.	  
Identification	  of	  these	  constraint	  factors	  will	  allow	  the	  policy	  makers	  to	  have	  a	  better	  
adaptation	  planning	  process.	  This	  paper	  aims	  to	  investigate	  the	  key	  barriers	  in	  
adaptation	  process	  from	  the	  local	  government	  context	  in	  Jakarta	  city	  and	  discusses	  
how	  to	  overcome	  those	  barriers.	  
	  
The	  authors	  used	  a	  combination	  method	  between	  document	  review	  and	  in-‐depth	  
interview	  with	  a	  total	  of	  26	  different	  stakeholders.	  Mind	  mapping	  software	  to	  
analyse	  and	  find	  the	  key	  themes	  from	  the	  collected	  data	  and	  information.	  
	  
The	  results	  identified	  that	  there	  a	  number	  of	  factors	  hindering	  the	  process	  of	  
adaptation	  in	  Jakarta.	  They	  were:	  (1)	  leadership	  and	  governance;	  (2)	  institutional,	  
such	  as	  fragmented	  institutions	  which	  leads	  to	  “competition	  atmosphere”	  between	  
different	  agencies;	  (3)	  knowledge	  and	  information,	  such	  as	  misconception	  of	  
“adaptation”	  and	  disputed,	  uneven	  and	  untargeted	  disaster	  relief;	  and	  (4)	  project	  
planning	  process	  aspects,	  such	  as	  difficulties	  to	  develop	  measurement	  of	  successful	  
adaptation.	  
	  
In	  response	  to	  these	  barriers,	  a	  number	  of	  proposed	  solutions	  were	  recognized.	  They	  
were	  strengthening	  the	  mandate	  of	  the	  agency	  that	  lead	  climate	  change	  risk	  
adaptation	  in	  Jakarta,	  strengthening	  dialogue	  between	  science	  –	  policy	  –	  and	  
practitioner	  communities,	  translating	  national	  and	  provincial	  guidelines	  into	  a	  
workable	  document	  at	  community	  level,	  and	  develop	  more	  partnership	  and	  
collaborative	  efforts	  between	  different	  agencies.	  
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Although	  this	  paper	  focuses	  only	  on	  Jakarta,	  the	  findings	  of	  this	  paper	  might	  benefit	  
other	  cities	  with	  similar	  settings.	  
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The	  pursuit	  of	  fine-‐resolution	  climate	  projections	  to	  give	  physically	  
plausible	  impacts	  on	  water	  resources	  
	  
Marie	  Ekstrom	  (1)	  	  
(1)	  CSIRO,	  Canberra,	  Australia	  	  
	  
Under	  a	  warming	  climate,	  regional	  rainfall	  patterns	  are	  likely	  to	  change	  due	  to	  a	  
range	  of	  different	  physical	  (warmer	  atmosphere)	  and	  dynamical	  (changes	  to	  the	  
circulation)	  processes	  in	  the	  atmosphere,	  as	  well	  as	  in	  response	  to	  any	  land	  surface	  
changes	  that	  may	  eventuate	  (surface	  roughness,	  moisture	  fluxes	  and	  albedo).	  
Simulations	  by	  Global	  Climate	  Models	  (GCMs)	  provide	  a	  range	  of	  different	  plausible	  
rainfall	  responses	  that	  demonstrates	  the	  types	  of	  changes	  that	  are	  possible	  (e.g.,	  
changes	  to	  magnitudes,	  seasonal	  shifts	  and	  intensities).	  However,	  most	  GCMs	  
operate	  on	  a	  spatial	  resolution	  of	  about	  100-‐250km,	  which	  presents	  two	  issues	  for	  
use	  in	  adaptation	  and	  impact	  work:	  1)	  a	  scale	  discrepancy	  between	  the	  provided	  
GCM	  information	  (i.e.,	  the	  climate	  change	  signal	  contained	  in	  the	  GCM	  output)	  and	  
the	  scale	  that	  is	  of	  interest	  to	  most	  practitioners,	  and	  2)	  processes	  occurring	  on	  GCM	  
sub-‐grid	  scale	  are	  not	  resolved,	  which	  can	  be	  important	  depending	  on	  the	  region’s	  
surface	  characteristics.	  
	  
Using	  the	  Victorian	  Alps	  as	  an	  example,	  this	  poster	  argues	  for	  the	  use	  of	  fine	  
resolution	  dynamical	  downscaling	  to	  advance	  current	  knowledge	  of	  climate	  change	  
impacts	  on	  regional	  rainfall	  patterns.	  Dynamical	  downscaling	  simulates	  the	  physical	  
and	  dynamical	  processes	  in	  the	  atmosphere	  at	  a	  finer	  resolution,	  using	  input	  from	  
GCMs.	  However,	  given	  the	  limited	  availability	  of	  these	  data	  sets	  in	  Australia	  (which	  
limits	  our	  understanding	  of	  the	  uncertainty	  space	  about	  this	  data),	  the	  value	  of	  
dynamical	  downscaling	  for	  impact	  and	  adaptation	  work	  must	  always	  be	  considered	  
in	  terms	  of	  what	  information	  is	  added	  relative	  to	  the	  GCM	  projections.	  
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Oral	  
Parallel	  session	  20,	  Thursday	  11.00-‐12.30pm	  

	  
	  

Perceptions	  of	  risk:	  what	  are	  coastal	  households	  concerned	  about?	  
	  
Carmen	  Elrick-‐Barr	  (1),	  Dana	  Thomsen	  (1),	  Timothy	  Smith	  (1),	  Benjamin	  Preston	  (2)	  	  
(1)	  University	  of	  the	  Sunshine	  Coast,	  Maroochydoore,	  QLD,	  Australia,	  (2)	  Oak	  Ridge	  
National	  Laboratory,	  Tennessee,	  USA	  
	  
There	  is	  an	  increasing	  volume	  of	  research	  suggesting	  that	  coastal	  communities	  are	  
particularly	  vulnerable	  to	  the	  impacts	  of	  climate	  change.	  However,	  there	  is	  limited	  
knowledge	  regarding	  perceptions	  of	  risk	  and	  hazard-‐related	  concerns	  in	  coastal	  
communities	  and	  few	  studies	  integrate	  coastal	  climate	  risk	  perceptions	  with	  other	  
household	  concerns.	  Here	  we	  present	  some	  of	  the	  first	  empirical	  data	  regarding	  
perceptions	  of	  risk	  in	  Australian	  coastal	  communities	  at	  the	  household	  scale.	  A	  
survey	  of	  400	  coastal	  households	  in	  two	  communities	  and	  semi-‐structured	  
interviews	  provide	  insight	  into	  households	  ordering	  of	  climatic	  and	  non-‐climatic	  
risks.	  The	  results	  suggest	  that	  linking	  climate	  driven	  hazards	  to	  the	  every-‐day	  
concerns	  of	  households,	  such	  as	  finance	  and	  health,	  may	  raise	  the	  profile	  of	  climate	  
issues	  in	  the	  coastal	  zone.	  
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Synopsis	  talk	  &	  poster	  
Synopsis	  session	  12,	  Tuesday	  5.10-‐6.30pm	  

	  
	  

South	  Australia’s	  sea-‐level	  rise	  problem	  definition	  statement	  
	  
Michelle	  English	  (1)	  	  
(1)	  Department	  of	  Environment,	  Water	  and	  Natural	  Resources,	  Adelaide,	  Australia	  	  
	  
Living	  by	  the	  coast	  is	  an	  integral	  way	  of	  life	  for	  many	  South	  Australians.	  Sea	  level	  rise	  
threatens	  economic,	  social	  and	  environmental	  systems	  in	  ways	  that	  will	  affect	  all	  
South	  Australians.	  Decisions	  being	  made	  today	  are	  increasing	  the	  risk	  to	  
communities,	  property	  and	  infrastructure	  from	  coastal	  hazards	  that	  are	  being	  
exacerbated	  by	  sea	  level	  rise.	  
	  
By	  facilitating	  open	  and	  frank	  conversation	  about	  the	  implications	  of	  rising	  sea	  levels,	  
South	  Australia	  has	  been	  able	  to	  develop	  a	  holistic	  understanding	  of	  the	  problem.	  
This	  is	  a	  significant	  step	  towards	  bridging	  the	  gap	  between	  current	  practice,	  and	  
what	  must	  be	  done	  to	  provide	  a	  more	  resilient	  future.	  
	  
Stakeholder	  involvement	  is	  critical.	  So	  too,	  is	  understanding	  the	  broad	  range	  of	  uses,	  
values	  and	  risks	  associated	  with	  the	  coast,	  and	  factoring	  these	  into	  multi-‐criteria	  
assessment.	  This	  incorporates	  consideration	  of	  the	  five	  capitals	  (natural,	  social,	  
human,	  manufactured,	  financial).	  
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Plenary	  session	  4	  
	  
	  

Adaptation	  for	  local	  governments	  
	  
Dorean	  Erhart	  (1)	  	  
(1)	  Local	  Government	  Association	  Queensland,	  Brisbane,	  Australia	  	  
	  
Dorean	  Erhart	  is	  a	  Principal	  Advisor	  at	  the	  Local	  Government	  Association	  of	  
Queensland	  with	  responsibility	  for	  the	  Natural	  Assets,	  Natural	  Resource	  
Management	  and	  Climate	  Change	  Adaptation	  and	  Mitigation	  portfolios.	  Dorean	  
provides	  state	  and	  national	  level	  representation	  on	  behalf	  of	  Queensland	  Local	  
Governments	  on	  relevant	  policy	  matters.	  She	  also	  facilitates	  capacity	  building	  at	  
both	  the	  elected	  and	  officer	  levels	  to	  encourage	  effective	  best	  practice	  approaches	  
to	  local	  and	  regional	  planning	  and	  delivery.	  She	  has	  over	  20	  years'	  experience	  in	  
delivering	  policy,	  planning	  and	  implementation	  projects	  in	  the	  climate	  change	  
adaptation,	  landscape	  architecture,	  natural	  environment	  and	  landscape	  ecology	  
sectors.	  Her	  particular	  areas	  of	  expertise	  are	  in	  interdisciplinary	  project	  design	  and	  
coordination,	  and	  stakeholder	  consultation.	  Dorean	  is	  sought	  after	  as	  a	  presenter	  
and	  editor/reviewer	  and	  has	  recently	  appeared	  as	  a	  guest	  presenter	  on	  Gardening	  
Australia	  talking	  about	  the	  impacts	  of	  environmental	  weeds.	  
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Synopsis	  talk	  &	  poster	  
Synopsis	  session	  8,	  Wednesday	  5.10-‐6.30pm	  

	  
	  

Web	  tools	  to	  support	  adaptation:	  
www.climatechangeinaustralia.gov.au	  
	  
Tim	  Erwin	  (1),	  John	  Clarke	  (1),	  Tim	  Bedin	  (1),	  Craig	  Heady	  (1),	  Natalie	  Vincent	  (1),	  Tim	  
Pugh	  (2),	  Justin	  Freeman	  (2),	  Duan	  Beckett	  (2),	  Chris	  Gerbing	  (1),	  Leanne	  Webb	  (1),	  
Luke	  Farley	  (3),	  Juliana	  Koh	  (3)	  	  
(1)	  CSIRO	  Oceans	  &	  Atmosphere	  Flagship,	  Aspendale,	  Victoria,	  Australia,	  (2)	  Bureau	  
of	  Meteorology,	  Melbourne,	  Victoria,	  Australia,	  (3)	  LCUBED	  (lcubed.com.au),	  
Melbourne,	  Victoria,	  Australia	  	  
	  
This	  year,	  new	  comprehensive	  climate	  change	  projections	  for	  Australia	  were	  
produced	  by	  CSIRO	  and	  the	  Bureau	  of	  Meteorology	  in	  consultation	  with	  Natural	  
Resource	  Management	  groups	  and	  Australian	  researchers.	  
	  
Increasingly,	  end-‐users	  require	  access	  to	  projections	  through	  web-‐based	  services.	  
Accordingly,	  a	  broad	  range	  of	  information	  and	  data	  products	  have	  been	  made	  
available	  through	  the	  web-‐site,	  www.climatechangeinaustralia.gov.au	  .	  
	  
The	  web-‐site	  aims	  to	  meet	  the	  needs	  of	  a	  range	  of	  users	  from	  newcomers	  through	  to	  
experts	  seeking	  detailed	  datasets	  for	  use	  in	  impact	  assessments.	  A	  variety	  of	  
interactive	  tools	  have	  been	  developed	  to	  deliver	  the	  information	  in	  an	  easy	  to	  
understand	  form.	  During	  design	  and	  development,	  we	  met	  two	  major	  challenges:	  1)	  
handling	  the	  enormous	  datasets	  involved	  while	  providing	  the	  flexibility	  and	  
responsiveness	  demanded	  by	  users;	  and	  2)	  communicating	  the	  information	  in	  
appealing	  and	  easy	  to	  use	  ways	  without	  compromising	  scientific	  credibility.	  
There	  are	  eight	  core	  web-‐tools:	  Australia's	  Future	  Climate,	  Summary	  Data	  Explorer,	  
Climate	  Analogues	  Mapper,	  Map	  Explorer,	  Plume	  Plot	  Generator,	  Thresholds	  
Calculator,	  Marine	  Explorer,	  and	  Australian	  Climate	  Futures.	  We	  will	  present	  a	  brief	  
description	  of	  each	  web-‐tool	  and	  then	  briefly	  demonstrate	  two	  of	  them:	  Australia's	  
Future	  Climate	  and	  the	  Map	  Explorer.	  The	  Australian	  Climate	  Futures	  web-‐tool	  will	  
be	  demonstrated	  in	  a	  separate	  presentation.	  
	  
Based	  on	  previous	  experience,	  we	  anticipate	  the	  web-‐site	  will	  be	  a	  major	  source	  of	  
climate	  projections	  knowledge	  for	  the	  Australian	  community	  and	  provide	  quality	  
data	  for	  use	  in	  impact	  assessments	  and	  adaptation	  programmes	  for	  years	  to	  come.	  	  
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Oral	  
Parallel	  session	  20,	  Thursday	  11.00-‐12.30pm	  

	  
	  

Climate	  risk,	  adaptation	  and	  transformation:	  Understanding	  WA	  
farmers	  climate	  risk	  perceptions	  and	  attitudes	  
	  
Chris	  Evans	  (1,2),	  John	  Noonan	  (1)	  	  
(1)	  Curtin	  University,	  Perth,	  Australia,	  (2)	  WACCOS,	  Perth,	  Australia,	  	  
	  
Changing	  farmer	  attitudes	  to	  climate	  change	  is	  difficult.	  We	  believe	  that	  historic	  
efforts	  to	  transfer	  knowledge,	  build	  understanding	  and	  thereby	  influence	  attitudes	  
and	  beliefs	  have,	  at	  best,	  had	  limited	  success.	  We	  consider	  that	  despite	  the	  
considerable	  general	  discourse	  of	  climate	  threat	  and	  risk	  to	  the	  future	  of	  farming	  
and	  agriculture,	  particularly	  in	  South	  Western	  Australia,	  farmer	  and	  rural	  community	  
views	  on	  climate	  change	  are	  considerably	  more	  sceptical	  and	  ill-‐informed	  that	  in	  the	  
broader	  community.Work	  in	  the	  Murray-‐Darling	  Basin,	  Tasmania	  and	  Western	  
Australia	  (WA)	  show	  high	  levels	  of	  'rual'	  uncertainty	  about	  climate	  change.	  PATN	  
analysis	  of	  255	  farmers	  and	  155	  non	  farmers	  in	  rural	  WA	  surveyed	  in	  2010	  has	  
enabled	  them	  to	  be	  characterised	  into	  16	  subcategories	  and	  three	  major	  categories	  
of	  climate	  change	  ‘acceptors',	  ‘sceptics'	  and	  ‘uncertains'.	  From	  the	  characterisation	  
and	  the	  wicked	  problem	  nature	  of	  the	  influence	  of	  climate	  change	  on	  the	  decision	  
making	  process	  of	  farmers,	  which	  is	  established	  in	  the	  literature,	  the	  poor	  outcomes	  
from	  efforts	  to	  transfer	  knowledge	  and	  consequently	  change	  attitudes	  and	  belief	  
influence	  can	  be	  better	  understood.	  Through	  greater	  understanding	  of	  the	  
influences	  shaping	  attitudes	  and	  beliefs,	  it	  is	  possible	  to	  frame	  more	  effective	  
knowledge	  transfer	  mechanisms	  and	  build	  understanding,	  leading	  to	  changed	  
attitudes	  and	  behaviours.	  We	  postulate	  that,	  in	  the	  face	  of	  climate	  change,	  new	  
engagement	  models	  for	  building	  knowledge	  can	  successfully	  lead	  to	  improved	  
adaptive	  capacity	  and	  potentially	  transformative	  decision	  making.	  A	  likely	  result	  is	  
the	  use	  of	  more	  sustainable	  practices	  by	  farmers	  and	  enhanced	  business,	  
environmental	  and	  social	  resilience.	  
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Poster	  
Poster	  session,	  Tuesday	  &	  Wednesday	  6.30-‐7.30pm	  

	  
	  

Missed	  opportunities:	  a	  systems	  view	  of	  local	  government	  climate	  
change	  adaptation	  in	  NSW	  
	  
Dale	  S.M.	  Fallon	  (1),	  Caroline	  A.	  Sullivan	  (1)	  	  
(1)	  Southern	  Cross	  University,	  Lismore,	  NSW,	  Australia	  	  
	  
	  Whilst	  climate	  change	  is	  a	  global	  issue,	  many	  of	  the	  impacts	  will	  be	  felt	  at	  the	  local	  
level.	  Local	  government	  authorities	  (LGA)	  have	  a	  significant	  role	  in	  climate	  change	  
response	  due	  to	  their	  mandated	  activities	  in	  the	  area	  of	  development	  and	  approvals,	  
infrastructure	  management	  and	  through	  the	  provision	  of	  services	  such	  as	  water	  
supply,	  waste,	  public	  health,	  community	  and	  emergency	  services.	  Publicly	  available	  
documents	  of	  all	  152	  NSW	  local	  governments	  were	  examined	  to	  determine	  how	  
rural	  LGA	  were	  responding.	  It	  was	  found	  that	  while	  Australian	  federal	  and	  state	  
governments	  support	  climate	  change	  action	  at	  the	  local	  level	  through	  the	  provision	  
of	  policy	  and	  funding	  to	  guide	  local	  governments;	  these	  arrangements	  often	  target	  
areas	  of	  higher	  population.	  Thus	  compared	  with	  urban	  LGA,	  regional	  and	  rural	  
councils	  are	  neglected	  players	  in	  climate	  adaptation	  response.	  This	  is	  poignant	  given	  
that	  regional	  and	  rural	  organizations,	  with	  their	  role	  in	  the	  management	  of	  relatively	  
larger	  areas	  of	  land,	  could	  potentially	  provide	  adaptation	  opportunities	  not	  available	  
to	  their	  urban	  counterparts.	  
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Poster	  
Poster	  session,	  Tuesday	  &	  Wednesday	  6.30-‐7.30pm	  

	  
	  

Tuna	  catch	  in	  Tongan	  waters:	  The	  relationship	  with	  SST	  and	  ENSO	  and	  
the	  impact	  on	  economic	  development	  and	  food	  security	  
	  
Selu	  Finaulahi	  (1),	  Grant	  Smith	  (1)	  	  
(1)	  Tonga	  Meteorological	  Service,	  Nuku'alofa,	  Tonga,	  (2)	  Bureau	  of	  Metorology,	  
Melbourne,	  Australia	  	  
	  
The	  fishing	  industry	  is	  an	  important	  contributor	  to	  Tonga's	  economy	  and	  food	  
security.	  Tuna	  industry	  is	  still	  in	  a	  developing	  stage,	  the	  tuna	  resources	  occur	  in	  
700km2	  of	  Tonga	  waters.	  Within	  this	  industry	  the	  resource	  of	  deep	  swimming	  tunas	  
accessible	  to	  longline	  gear	  is	  dominant	  by	  Albacore	  Tuna	  (70-‐80%)	  therefore	  it	  is	  
important	  to	  explore	  how	  the	  catches	  may	  be	  vulnerable	  to	  climate	  change.	  A	  better	  
understanding	  is	  needed	  of	  the	  relationship	  between	  Sea	  surface	  temperature	  (SST)	  
and	  ENSO	  in	  the	  South	  Western	  Pacific	  Ocean	  and	  impacts	  on	  fish	  catch	  in	  Tongan	  
waters.	  This	  study	  investigates	  this	  relationship	  by	  utilising	  SST,	  ENSO,	  and	  Tuna	  
catch	  data	  from	  2001-‐2012.	  The	  results	  showed	  there	  is	  not	  a	  clear	  relationship	  of	  
tuna	  catches	  with	  SST	  and	  ENSO	  in	  Tongan	  waters.	  However,	  other	  factors	  that	  may	  
account	  for	  these	  variations	  need	  to	  be	  further	  investigated,	  including	  short	  dataset,	  
lack	  of	  infrastructure	  eg	  wharfs,	  onshore	  facilities,	  high	  cost	  environment	  including	  
high	  fuel	  prices	  etc.	  
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Cold	  and	  wet	  "hotspots":	  Conservation	  of	  threatened	  vertebrates	  
under	  climate	  change	  in	  SW	  Australia.	  
	  
Ben	  Ford	  (1),	  Barbara	  Stewart	  (1),	  Peter	  Speldewinde	  (1),	  Simon	  Neville	  (1)	  	  
(1)	  Centre	  of	  Excellence	  in	  Natural	  Resource	  Management,	  University	  of	  Western	  
Australia,	  Albany,	  Australia	  	  
	  
It	  has	  been	  projected	  that	  Southwestern	  Australia,	  the	  only	  internationally	  
recognised	  biodiversity	  hotspot	  in	  Australia,	  will	  experience	  increasing	  temperature	  
and	  decreasing	  rainfall	  as	  a	  result	  of	  climate	  change.	  This	  climate	  change	  is	  likely	  to	  
compound	  the	  pressures	  already	  impacting	  the	  threatened	  vertebrate	  species	  in	  the	  
region.	  Furthermore,	  habitat	  fragmentation	  due	  to	  past	  vegetation	  clearing	  for	  
agriculture	  will	  hinder	  the	  ability	  of	  species	  to	  ‘track'	  their	  climatic	  niche	  as	  
climatically	  suitable	  habitats	  are	  expected	  to	  shift	  with	  time.	  Management	  of	  
threatened	  vertebrates	  needs	  to	  take	  predicted	  climate	  niche	  shifts	  and	  habitat	  
quality	  of	  the	  future	  areas	  of	  suitable	  climate	  into	  consideration.	  This	  study	  aims	  to	  i)	  
identify	  areas	  of	  potential	  refugia	  for	  threatened	  vertebrates,	  ii)	  predict	  areas	  likely	  
to	  be	  ‘corridors'	  of	  climatic	  niches,	  and	  measure	  the	  extent	  of	  fragmentation	  of	  
these	  ‘corridors',	  and	  iii)	  quantify	  the	  vulnerability	  of	  the	  threatened	  species	  to	  
climate	  change,	  and	  the	  identify	  the	  modelled	  response	  (climatic	  envelope	  
contraction,	  fragmentation,	  and/or	  dislocation)	  attributable	  for	  the	  climate	  change	  
induced	  threat.	  



	  
	  
	  
	  
	  
	  
	  

	  

156	  

154	  
	  

Forrest	  
	  

Oral	  
Parallel	  session	  26,	  Thursday	  1.30-‐3.00pm	  

	  
	  

Working	  together	  to	  improve	  knowledge	  and	  understanding	  of	  climate	  
change	  in	  the	  Australian	  rangelands.	  
	  
Mary-‐Anne	  Healy	  (1),	  Kate	  Forrest	  (2),	  Gary	  Bastin	  (3),	  	  
(1)	  Ninti	  One,	  Alice	  Springs	  SA,	  Australia,	  (2)	  Rangelands	  NRM	  Alliance,	  Adelaide,	  SA,	  
Australia,	  (3)	  CSIRO,	  Alice	  Spring	  SA,	  Australia	  	  
	  
The	  Australian	  Rangelands	  cover	  over	  80%	  of	  the	  continent	  and	  can	  be	  roughly	  split	  
into	  the	  monsoonal	  north	  and	  the	  arid	  and	  semi-‐arid	  south.	  The	  Rangelands	  Cluster	  
Project	  is	  facilitating	  climate	  change	  science	  into	  natural	  resource	  management	  
planning	  across	  some	  of	  the	  driest	  and	  hottest	  country	  on	  earth.	  The	  project	  is	  a	  
collaboration	  between	  the	  Rangelands	  NRM	  Alliance,	  CSIRO,	  University	  of	  Canberra	  
and	  Ninti	  One.	  
	  
Planning	  for	  climate	  change	  adaptation	  in	  the	  rangelands	  encompasses	  many	  
challenges	  including:	  
	  

• small	  (and	  declining)	  populations,	  	  
• poor	  institutional	  and	  governance	  capacity,	  struggling	  to	  implement	  delivery	  

models	  based	  on	  closer	  settled	  coastal	  communities,	  
• low	  socio-‐economic	  communities,	  	  
• large	  distances	  
• different	  seasonal	  "cycles"	  (ie	  not	  4	  seasons)	  	  
• different	  production	  systems,	  mostly	  relying	  on	  managing	  naturally	  occurring	  

systems	  for	  production	  outcomes.	  	  
	  
Residents	  within	  the	  rangelands	  consider	  themselves	  to	  be	  capable	  in	  dealing	  with	  
climate	  variability	  in	  current	  systems	  but	  many	  questions	  remain	  on	  the	  future	  
activities	  across	  the	  region.	  Adding	  the	  likely	  rise	  in	  temperatures	  and	  uncertainty	  
regarding	  rainfall,	  means	  these	  already	  vulnerable	  communities	  will	  face	  even	  
greater	  challenges.	  But	  people	  are	  resourceful	  and	  resilient.	  They	  are	  looking	  for	  
information,	  relevant	  tools	  and	  guidance,	  as	  well	  as	  flexibility	  in	  the	  "system"	  to	  
enable	  better	  planning	  for	  adaptation.	  
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A	  marine	  climate	  change	  adaptation	  blueprint	  for	  coastal	  regional	  
communities	  
	  
Stewart	  Frusher	  (1),	  Sarah	  Metcalf	  (2),	  Ingrid	  vanPutten	  (3,1),	  Malcolm	  Tull	  (2),	  
Nadine	  Marshall	  (4)	  	  
(1)	  Institute	  for	  Marine	  and	  Antarctic	  Research,	  University	  of	  Tasmania,	  Hobart,	  
Tasmania,	  Australia,	  (2)	  School	  of	  Management	  and	  Governance,	  Murdoch	  
University,	  Murdoch,	  Western	  Australia,	  Australia,	  (3)	  CSIRO	  Wealth	  from	  Oceans	  
and	  Climate	  Adaptation	  Flagships,	  CSIRO,	  Hobart,	  Tasmania,	  Australia,	  (4)	  CSIRO	  
Ecosystem	  Sciences	  and	  Climate	  Adaptation	  Flagships,	  CSIRO,	  Townsville,	  
Queensland,	  Australia	  
	  
A	  joint	  FRDC-‐DCCEE	  funded	  project	  developed	  a	  marine	  climate	  adaptation	  blueprint	  
aimed	  at	  assisting	  coastal	  communities	  to	  develop	  adaptation	  plans.	  The	  project	  
utilised	  an	  innovative	  approach	  combining	  qualitative	  and	  semi-‐quantitative	  
methods	  based	  on	  existing	  demographic	  data,	  expert	  knowledge,	  and	  semi-‐
structured	  interviews.	  A	  boundary	  organisation	  (Oceanwatch)	  was	  used	  to	  ensure	  
that	  relevant	  linkages	  between	  climate	  and	  non-‐climate	  pressures	  were	  identified	  
and	  key	  community	  and	  industry	  participants	  engaged.	  The	  methodology	  was	  tested	  
on	  three	  case	  study	  communities	  in	  Tasmania,	  Queensland,	  and	  Western	  Australia.	  
Using	  these	  case	  study	  findings,	  we	  developed	  a	  web-‐based	  blueprint	  for	  use	  by	  
coastal	  communities	  to	  raise	  awareness	  of	  marine	  climate	  change	  and	  the	  potential	  
flow	  on	  effects	  into	  regional	  coastal	  communities	  (coastalclimateblueprint.org.au).	  
The	  general	  and	  locally	  specific	  information	  on	  marine	  climate	  adaptation	  as	  derived	  
from	  the	  case	  studies	  is	  used	  for	  illustrative	  and	  guidance	  purposes.	  Using	  a	  
Sustainable	  Livelihoods	  Analysis,	  an	  interactive	  assessment	  of	  community	  
vulnerability	  to	  climate	  change	  allows	  community	  members	  or	  local	  governments	  to	  
assess	  where	  their	  strengths	  and	  vulnerabilities	  may	  lie.	  For	  example,	  one	  
community	  may	  have	  very	  high	  education	  levels	  and	  financial	  capital	  but	  be	  lacking	  
in	  the	  necessary	  coastal	  infrastructure	  to	  allow	  the	  further	  development	  of	  
commercial	  fisheries	  and	  aquaculture.	  This	  interactive	  web-‐based	  tool	  provides	  each	  
community	  with	  a	  first-‐step	  indication	  of	  where	  specifically	  adaptation	  may	  be	  
needed	  to	  ensure	  they	  remain	  sustainable	  into	  the	  future.	  The	  tool	  also	  provides	  a	  
conduit	  for	  communities	  to	  undertake	  more	  detailed	  adaptation	  planning.	  
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Engaging	  community	  service	  organisations	  in	  climate	  change	  
adaptation	  
	  
Hartmut	  Fϋnfgeld	  (1,3),	  Philip	  Wallis	  (2,3),	  Karyn	  Bosomworth	  (1,3),	  Sophie	  Millin	  
(1,3),	  Alianne	  Rance	  (1,3),	  Kate	  Lonsdale	  (4,3)	  	  
(1)	  RMIT	  University,	  Melbourne,	  Australia,	  (2)	  Monash	  University,	  Melbourne,	  
Australia,	  (3)	  VCCCAR,	  Melbourne,	  Australia,	  (4)	  UKCIP,	  Oxford,	  UK	  	  
	  
The	  impacts	  of	  climate	  change	  on	  human	  health	  and	  community	  welfare	  are	  
becoming	  increasingly	  well	  understood,	  and	  it	  is	  widely	  acknowledged	  that	  climate	  
change	  will	  exacerbate	  existing	  social	  and	  economic	  disadvantage	  among	  vulnerable	  
populations.	  Far	  less	  is	  known,	  however,	  about	  the	  impacts	  that	  climate	  change	  will	  
have	  on	  the	  vital	  primary	  health	  care	  and	  community	  services	  that	  vulnerable	  
populations	  rely	  on.	  In	  particular,	  the	  adaptation	  needs	  and	  constraints	  of	  
community	  service	  organisations	  have	  not	  been	  explored	  extensively.	  
	  
In	  this	  paper	  we	  summarise	  findings	  from	  a	  recently	  completed	  15-‐month	  research	  
project	  conducted	  in	  Victoria,	  Australia.	  The	  project	  explored	  mechanisms	  to	  
increase	  the	  adaptive	  capacity	  of	  community	  sector	  organisations	  to	  continue	  
operation	  and	  service	  delivery	  under	  the	  impacts	  of	  climate	  change.	  Using	  a	  mix	  of	  
qualitative	  and	  action-‐orientated	  research	  methods,	  we	  studied	  community	  service	  
and	  primary	  health	  care	  organisations	  to	  ascertain	  the	  extent	  to	  which	  organisations	  
and	  their	  clients	  perceived	  to	  be	  affected	  by	  climate	  change	  impacts;	  if	  and	  how	  they	  
were	  learning	  to	  respond	  to	  such	  impacts;	  and	  if	  they	  had	  made	  progress	  with	  
proactive	  climate	  change	  adaptation	  planning.	  The	  research	  findings	  suggest	  that	  
community	  service	  and	  primary	  health	  care	  organisations	  have	  a	  crucial	  role	  to	  play	  
in	  adaptation	  as	  climate	  change	  impacts	  become	  more	  frequent	  and	  more	  intense,	  
affecting	  increasingly	  large	  urban	  population	  groups	  across	  Australia.	  We	  propose	  a	  
model	  for	  engaging	  community	  service	  organisations	  in	  adaptation	  that	  can	  increase	  
the	  adaptive	  capacity	  of	  these	  organisations	  and,	  by	  extension,	  of	  disadvantaged	  
populations	  receiving	  primary	  health	  care,	  social	  and	  community	  services.	  
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Flood	  risk	  and	  climate	  change:	  21st	  century	  us	  challenges	  and	  realities	  
	  
Gerry	  Galloway	  (1)	  	  
(1)	  School	  of	  Public	  Policy,	  University	  of	  Maryland,	  Maryland,	  USA	  	  
	  
The	  last	  two	  decades	  in	  the	  United	  States	  have	  seen	  hurricanes	  and	  storms	  that	  have	  
brought	  heavy	  loss	  of	  life	  and	  catastrophic	  property	  damages	  to	  much	  of	  the	  
country.	  At	  the	  same	  time,	  there	  is	  growing	  agreement	  that	  climate	  change	  is	  
occurring.	  Hydrologic	  stationarity	  has	  been	  declared	  dead,	  greatly	  complicating	  flood	  
analysis.	  Questions	  have	  arisen	  about	  the	  operations	  of	  existing	  dams	  and	  other	  
flood	  structures	  and	  the	  ability	  of	  current	  flood	  mitigation	  measures	  to	  deal	  with	  the	  
potential	  consequences	  of	  climate	  change	  and	  extreme	  events.	  The	  federal	  
government	  is	  developing	  guidelines	  to	  increase	  the	  resilience	  to	  such	  events..	  While	  
efforts	  to	  maintain	  existing	  structural	  flood	  protection	  measures	  such	  as	  dams	  and	  
levees	  continue,	  the	  national	  focus	  is	  shifting	  to	  development	  of	  portfolios	  of	  both	  
structural	  (dams.	  Levees)	  and	  non-‐structural	  measures	  (land-‐use	  planning,	  building	  
codes,	  early	  warning	  systems,	  evacuation,	  floodproofing,	  flood	  insurance,	  and	  nature	  
based	  systems	  such	  as	  wetland	  flood	  water	  storage	  and	  coastal	  dune	  development.	  
A	  balanced	  approach	  to	  flood	  risk	  management	  is	  becoming	  a	  reality.	  
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CANUTE:	  The	  Sea	  Level	  Calculator	  
	  
Steve	  George	  (1)	  	  
(1)	  ACE	  CRC,	  Hobart,	  TAS,	  Australia	  	  
	  
In	  a	  world	  of	  rising	  sea-‐level,	  coastal	  infrastructure	  will	  need	  to	  adapt	  to	  remain	  
viable.	  Canute	  is	  an	  online	  Decision	  Support	  Tool	  that	  provides	  a	  suite	  of	  applications	  
to	  quantify	  the	  impact	  of	  present-‐day	  and	  future	  sea-‐level	  scenarios	  on	  the	  
Australian	  coastline.	  The	  primary	  impact,	  the	  magnitude	  of	  extreme	  events,	  is	  
presented	  by	  either	  a	  range	  of	  statistical	  products,	  or	  in	  the	  form	  of	  an	  allowance	  
(i.e.,	  the	  amount	  by	  which	  the	  height	  of	  coastal	  infrastructure	  needs	  to	  be	  altered	  to	  
cope	  with	  climate	  change).	  The	  analysis	  combines	  storm-‐surge	  modelling	  products	  
with	  the	  latest	  IPCC	  AR5	  climate	  predictions.	  
	  
In	  addition	  to	  the	  still-‐water	  level,	  waves	  also	  have	  an	  impact	  on	  coastal	  regimes.	  An	  
application	  to	  calculate	  the	  impact	  of	  waves	  on	  the	  Australian	  coast	  (in	  the	  form	  of	  
setup/runup)	  is	  provided.	  The	  tool	  uses	  data	  from	  the	  NOAA	  Wavewatch	  III	  model.	  
For	  soft	  shorelines	  beach	  recession	  will,	  in	  the	  future,	  be	  a	  confounding	  factor.	  
Canute	  presents	  a	  front-‐end	  to	  extensive	  beach-‐recession	  modelling	  work	  (which	  
moves	  beyond	  the	  simple	  Bruun	  rule).	  For	  Tasmania,	  this	  is	  augmented	  by	  an	  
associated	  project	  (TASMARC)	  which	  monitors	  shoreline	  positions	  and	  beach	  
profiles.	  Preliminary	  tools	  to	  calculate	  the	  financial	  impact	  of	  rising	  sea-‐level	  are	  also	  
presented.	  
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On	  the	  road	  again	  -‐	  Engagement	  with	  Australia's	  NRM	  communities	  on	  
new	  climate	  change	  projections	  
	  
Chris	  Gerbing	  (1),	  Leanne	  Webb	  (1),	  Mandy	  Hopkins	  (1)	  
(1)	  CSIRO,	  Aspendale,	  Australia	  	  
	  
The	  delivery	  of	  Australia's	  new	  climate	  change	  projections	  by	  CSIRO	  and	  the	  Bureau	  
of	  Meteorology	  is	  designed	  to	  support	  medium-‐term	  planning	  within	  Australia's	  
natural	  resource	  management	  (NRM)	  regions.	  This	  planning	  will	  determine	  how	  
Australia's	  land,	  biodiversity	  and	  coastal	  assets	  are	  managed	  under	  future	  climate	  
change.	  
	  
An	  extensive	  engagement	  program	  has	  been	  undertaken	  by	  CSIRO,	  in	  collaboration	  
with	  the	  Bureau	  of	  Meteorology,	  to	  accompany	  the	  development,	  and	  support	  the	  
use	  of,	  climate	  change	  projections	  for	  Australia.	  Engagement	  has	  targeted	  natural	  
resource	  managers,	  NRM	  planners,	  impacts	  and	  adaptation	  researchers	  and	  regional	  
communities	  who	  represent	  a	  diverse	  range	  of	  perspectives,	  skills	  and	  geographies.	  
Interaction	  with	  these	  groups	  has	  been	  of	  significant	  value	  in	  enhancing	  two-‐way	  
understanding	  of	  climate	  change	  projections	  and	  their	  use.	  It	  has	  also	  assisted	  the	  
projections	  team	  in	  understanding	  the	  level	  at	  which	  to	  pitch	  communication,	  
guidance	  materials	  and	  other	  services.	  
	  
The	  CSIRO-‐led	  climate	  projections	  team	  is	  undertaking	  a	  number	  of	  initiatives	  to	  
develop	  deeper	  insights	  into	  user	  requirements,	  as	  well	  as	  to	  raise	  awareness	  and	  
capability	  relating	  to	  climate	  change	  science,	  projections	  and	  application	  of	  relevant	  
data.	  Engagement	  activities	  have	  included	  co-‐creation	  of	  climate	  projections	  
workshops	  ("Roadshows");	  user	  interviews;	  online	  forums;	  establishment	  of	  a	  user	  
panel;	  participation	  in	  NRM	  group	  meetings;	  targeted	  webinars;	  communication	  
product	  review	  processes;	  and	  distribution	  of	  interim	  products.	  
	  
User	  feedback	  has	  been	  integral	  to	  improving	  engagement	  and	  service	  delivery.	  It	  
has	  been	  enormously	  beneficial	  in	  determining	  the	  development	  and	  design	  of	  the	  
updated	  Climate	  Change	  in	  Australia	  website,	  the	  major	  delivery	  portal	  for	  these	  
projections.	  
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National	  scale	  adaptation	  value	  in	  wheat	  farm	  systems	  by	  2030,	  filling	  
the	  yield	  gap	  or	  interactive	  benefits?	  
	  
Afshin	  Ghahramani	  (1),	  Philip	  Kokic	  (1),	  Bangyou	  Zheng	  (2),	  Andrew	  Moore	  (1),	  Mark	  
Howden	  (1)	  
(1)	  CSIRO,	  Canberra,	  Australia,	  (2)	  CSIRO,	  Brisbane,	  Australia	  	  
	  
A	  large	  set	  of	  biophysical	  system-‐modelling	  simulations	  were	  undertaken	  for	  a	  set	  of	  
30	  representative	  farm	  systems	  across	  the	  Australian	  wheat	  belt	  for	  a	  historical	  
period	  (1980-‐2010)	  and	  projected	  climate	  to	  2030	  (AR4).	  Simulated	  yield	  and	  gross	  
margins	  were	  upscaled	  to	  national	  scale	  using	  a	  sample	  survey	  multi-‐purpose	  
weighting	  method.	  Estimates	  for	  the	  baseline	  were	  validated	  using	  ABARES	  survey	  
data	  and	  bias	  correction	  factors	  were	  applied	  to	  adjust	  all	  the	  simulation	  results.	  
	  
We	  estimated	  a	  potential	  increase	  in	  the	  wheat	  belt	  yield	  (gap)	  of	  up	  to	  19%	  
compared	  to	  current	  yields	  (15.4	  MT/year	  averaged	  over	  1980-‐2010)	  by	  adjustments	  
to	  the	  planting	  dates,	  cultivars,	  and	  fertiliser	  input	  (nitrogen).	  A	  10%	  to	  19%	  decline	  
in	  wheat	  yield	  and	  gross	  margins	  is	  projected	  by	  2030	  without	  enhancement	  in	  
efficiency	  of	  current	  systems	  (excluding	  the	  effect	  of	  elevated	  atmospheric	  CO2	  By	  
2030,	  the	  yield	  gap	  will	  be	  25%	  without	  improvement	  in	  current	  efficiency.	  We	  
predicted	  a	  6%	  decline	  in	  yield	  at	  the	  efficiency	  frontier	  (excluding	  the	  effect	  of	  
elevated	  CO2)	  for	  2030,	  due	  to	  the	  interactive	  effects	  of	  climate	  change.	  However,	  
some	  further	  benefit	  from	  elevated	  CO2	  can	  be	  expected.	  
	  
Closing	  the	  entire	  current	  yield	  gap	  is	  not	  expected,	  and	  this	  will	  remain	  as	  a	  future	  
challenge.	  In	  addition,	  changes	  in	  climate	  and	  an	  increase	  in	  its	  variability	  will	  
potentially	  make	  it	  more	  difficult	  to	  fill	  the	  yield	  gap.	  It	  will	  be	  essential	  to	  improve	  
system	  efficiencies	  by	  about	  +11%	  to	  sustain	  production	  in	  2030	  at	  the	  average	  
levels	  of	  the	  last	  30	  years.	  
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Coastal	  climate	  risk	  and	  adaptation	  studies:	  The	  importance	  of	  
understanding	  different	  classes	  of	  problem	  
	  
Mark	  Gibbs	  (1)	  	  
(1)	  AECOM,	  Qld,	  Australia	  	  
	  
Economic	  intensification	  continues	  to	  increase	  along	  many	  of	  the	  world's	  coastlines.	  
This	  intensification,	  which	  includes	  asset	  and	  infrastructure	  intensification,	  along	  
with	  increasing	  likelihood	  of	  inundation	  associated	  with	  sea	  level	  rise	  implies	  an	  
increasing	  risk	  profile	  for	  many	  coastal	  communities.	  In	  response,	  many	  cities	  and	  
owners	  of	  major	  civil	  infrastructure	  have	  commissioned	  climate	  risk	  and	  adaption	  
studies	  in	  order	  to	  develop	  adaptation	  strategies.	  It	  is	  argued	  here	  that	  the	  uptake	  of	  
many	  of	  these	  studies	  has	  been	  less	  than	  desirable	  in	  many	  cases,	  and	  a	  reason	  for	  
this	  is	  a	  lack	  of	  appreciation	  of	  the	  different	  classes	  of	  coastal	  risk	  and	  adaptation	  
problems.	  As	  a	  result	  of	  this	  lack	  of	  understanding,	  many	  studies	  have	  delivered	  the	  
right	  answer	  to	  the	  wrong	  problem.	  
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Using	  iconic	  status	  and	  social	  science	  to	  manage	  climate	  change	  
impacts	  on	  the	  GBR	  
	  
Jeremy	  Goldberg	  (1,2),	  Nadine	  Marshall	  (2,1),	  Alastair	  Birtles	  (1),	  Peter	  Case	  (1),	  Erin	  
Bohensky	  (2),	  Matt	  Curnock	  (2),	  Margaret	  Gooch	  (3),	  Howard	  Parry-‐Husbands	  (4),	  
Samantha	  Stone-‐Jovicich	  (2),	  Renae	  Tobin	  (1),	  Christopher	  Villani	  (4)	  	  
(1)	  James	  Cook	  University,	  Townsville,	  QLD,	  Australia,	  (2)	  CSIRO	  Ecosystem	  Sciences,	  
Townsville,	  QLD,	  Australia,	  (3)	  Great	  Barrier	  Reef	  Marine	  Park	  Authority,	  Townsville,	  
QLD,	  Australia,	  (4)	  Pollinate	  Market	  Research,	  Sydney,	  NSW,	  Australia	  	  
	  
Understanding	  the	  social	  and	  cultural	  consequences	  of	  climate	  change	  is	  a	  vital	  
consideration	  for	  resource	  managers	  as	  they	  plan	  for	  climate	  adaptation.	  
However,many	  resource	  management	  agencies	  do	  not	  explicitly	  prioritise	  the	  
integration	  of	  social	  science	  into	  decision-‐making	  processes.	  Incorporating	  the	  
human	  dimension	  into	  the	  management	  of	  iconic	  ecosystems	  threatened	  by	  climate	  
change	  may	  result	  in	  decisions	  that	  better	  reflect	  their	  place	  within	  the	  community.	  
Using	  the	  Great	  Barrier	  Reef	  as	  a	  case	  study,	  a	  World	  Heritage	  Area	  especially	  
vulnerable	  to	  the	  effects	  of	  climate	  change,	  we	  present	  baseline	  data	  from	  the	  first	  
nationally	  representative	  survey	  (n	  =	  2,002)	  to	  explore	  Australian	  attitudes	  about	  the	  
Great	  Barrier	  Reef.	  Results	  indicate	  that	  the	  Great	  Barrier	  Reef	  inspires	  Australians,	  
promotes	  pride,	  and	  instills	  a	  sense	  of	  individual	  identity	  and	  collective	  
responsibility.	  These	  results	  provide	  powerful	  and	  symbolic	  levers	  to	  enhance	  public	  
support	  for	  policies	  and	  behaviours	  that	  conserve	  Reef	  values.	  Here	  we	  discuss	  how	  
such	  high	  levels	  of	  concern	  and	  personal	  connection	  to	  an	  international	  
environmental	  icon	  may	  provide	  confidence	  to	  political	  leaders,	  reduce	  the	  
uncertainty	  about	  the	  importance	  of	  iconic	  ecosystems	  and	  provide	  clarity	  and	  
guidance	  to	  better	  manage	  climate-‐sensitive	  systems	  both	  within	  Australia	  and	  
around	  the	  world.	  
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Resilience	  and	  adaptation	  planning	  in	  the	  Pacific:	  The	  importance	  of	  
effective	  data	  and	  information	  management	  
	  
Makelesi	  Gonelevu	  (1),	  Ainsof	  So'o	  (1),	  Brendan	  Mackey	  (1),	  Sam	  Mackay	  (1)	  	  
(1)	  SPREP,	  Apia,	  Samoa,	  (2)	  Griffith	  University,	  Gold	  Coast,	  Australia	  	  
	  
The	  Pacific	  is	  particularly	  vulnerable	  to	  climate	  change,	  with	  many	  of	  the	  small	  
countries	  and	  territories	  in	  this	  area	  still	  facing	  basic	  development	  challenges.	  A	  
number	  of	  local,	  national	  and	  donor-‐supported	  initiatives	  focusing	  on	  climate	  change	  
are	  already	  underway	  in	  the	  Pacific,	  however,	  Pacific	  Island	  Countries	  and	  Territories	  
(PICTs)	  still	  face	  considerable	  difficulty	  in	  discovering,	  sharing,	  accessing	  and	  utilising	  
climate	  change	  information.	  
	  
As	  a	  key	  regional	  body	  addressing	  the	  issue	  of	  climate	  change	  in	  the	  Pacific,	  the	  
Secretariat	  of	  the	  Pacific	  Regional	  Environment	  Programme	  (SPREP)	  is	  currently	  in	  
the	  process	  of	  implementing	  a	  regional	  approach	  to	  climate	  change	  data	  and	  
information	  management.	  While	  good	  progress	  on	  this	  issue	  has	  been	  made,	  
particularly	  via	  the	  establishment	  of	  the	  Pacific	  Climate	  Change	  Portal	  (PCCP),	  there	  
are	  still	  significant	  awareness,	  capacity	  and	  technical	  gaps	  that	  need	  to	  overcome	  to	  
ensure	  more	  effective	  climate	  change	  data	  and	  information	  management	  in	  the	  
Pacific.	  
	  
This	  presentation	  will:	  (i)	  provide	  an	  overview	  of	  SPREP's	  regional	  approach	  to	  
climate	  change	  data	  and	  information	  management	  in	  the	  Pacific;	  (ii)	  Outline	  the	  
benefits	  that	  SPREP	  member	  countries	  stand	  to	  gain	  from	  this	  regional	  approach;	  
and	  (iii)	  Provide	  some	  examples	  of	  where	  this	  regional	  approach	  is	  already	  having	  
success.	  
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Climate	  risk	  of	  potential	  extreme	  rainfall	  impacts	  on	  mining	  projects	  in	  
Peru	  
	  
Francisco	  Gonzalez	  (1),	  Roslyn	  Taplin	  (1),	  Simit	  Raval	  (1),	  Wendy	  Timms	  (1)	  	  
(1)	  Australian	  Centre	  for	  Sustainable	  Mining	  Practices,	  School	  of	  Mining	  Engineering,	  
University	  of	  New	  South	  Wales,	  Sydney,	  NSW,	  Australia	  	  
	  
The	  mining	  industry	  represents	  an	  important	  economic	  activity	  for	  many	  countries	  
including	  Peru.	  A	  changing	  climate	  and	  extreme	  weather	  events	  could	  represent	  
potential	  production	  losses,	  local	  environmental	  and	  community	  impacts	  and	  a	  
threat	  to	  the	  social	  license	  to	  operate	  for	  companies.	  Accordingly,	  current	  and	  future	  
mining	  operations	  require	  practical	  methods	  to	  perform	  climate	  risk	  assessments.	  
This	  research	  demonstrates	  a	  new	  approach	  for	  mining	  risk	  assessment	  that	  includes	  
use	  of	  climate	  change	  projection	  data	  as	  a	  first	  step,	  using	  Peru	  as	  a	  country	  case	  
study.	  Available	  data	  from	  climate	  projections	  is	  used	  together	  with	  a	  mining	  
industry	  database	  that	  provides	  location	  and	  expected	  life	  of	  mining	  projects	  in	  Peru,	  
to	  identify	  regions	  potentially	  vulnerable	  to	  extreme	  rainfall	  events	  for	  the	  next	  
three	  decades.	  Results	  from	  the	  assessment	  indicate	  that	  regions	  in	  the	  centre	  of	  
Peru	  show	  high	  vulnerability	  to	  extreme	  rainfall	  events.	  In	  contrast,	  mining	  regions	  in	  
southern	  Peru	  could	  face	  significant	  decreases	  in	  the	  intensity	  and	  frequency	  of	  
extreme	  rainfall	  events	  and	  overall	  precipitation.In	  addition,	  a	  number	  of	  
documented	  adaptation	  strategies	  that	  have	  already	  been	  implemented	  to	  date	  for	  
mining	  projects	  in	  Peru	  are	  presented.	  These	  serve	  the	  purpose	  of	  providing	  current	  
and	  future	  projects	  with	  representative	  examples	  of	  adaptation	  strategies	  that	  may	  
be	  learned	  from	  and	  potentially	  customised	  from	  other	  mine	  sites.	  The	  research	  
results	  indicate	  that	  particular	  attention	  should	  be	  given	  to	  the	  potential	  for	  
increases	  in	  the	  frequency	  of	  extreme	  rainfall	  events	  impacting	  mining	  projects	  
located	  in	  centre	  Peru's	  Ancash	  and	  Cajamarca	  regions.	  
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Applying	  the	  adaptation	  pathways	  concept	  to	  natural	  resources	  
management	  
	  
Michael	  Dunlop	  (1),	  Paul	  Ryan	  (2),	  Russell	  Gorddard	  (1),	  Russell	  Wise	  (1)	  	  
(1)	  CSIRO,	  Canberra,	  ACT,	  Australia,	  (2)	  Interface	  NRM,	  Beechworth	  VIC,	  Australia	  	  
	  
	  	  
The	  concept	  of	  adaptation	  pathways	  has	  been	  developed	  as	  a	  suitably	  general	  way	  
to	  frame	  complex	  adaptation	  problems	  (Wise	  et	  al	  GCE	  2013).	  We	  describe	  a	  method	  
for	  applying	  the	  adaptation	  pathways	  concept	  to	  enable	  Catchment	  authorities	  to	  
more	  effectively	  account	  for	  climate	  change	  in	  NRM	  strategies.	  The	  method	  was	  
trialled	  in	  a	  workshop	  with	  representatives	  from	  agencies	  in	  ACT,	  NSW,	  SA	  and	  Vic,	  
using	  four	  case	  studies	  focusing	  on	  bush	  fire,	  ground	  water,	  remnant	  vegetation	  
protection,	  and	  transitions	  in	  agricultural	  systems.	  Key	  steps	  in	  the	  process	  were:	  
understand	  the	  current	  system	  and	  how	  it	  might	  possibly	  change	  under	  significant	  
levels	  of	  climate	  change;	  identifying	  significant	  changes	  in	  management	  decisions	  
that	  might	  be	  required;	  analysing	  the	  barriers	  to	  making	  different	  decisions,	  
particularly	  associated	  with	  knowledge,	  values	  and	  rules;	  analysing	  the	  timing	  of	  key	  
decisions;	  and	  scoping	  actions	  that	  could	  be	  undertaken	  in	  the	  near	  term	  targeted	  at	  
the	  barriers	  to	  future	  management	  decisions	  We	  discuss	  key	  lessons	  related	  to	  the	  
process,	  the	  concepts	  used,	  and	  the	  scope	  and	  implementation	  of	  resulting	  
strategies.	  Developing	  multiple	  biophysical	  futures	  is	  a	  crucial	  but	  challenging	  step	  in	  
the	  process.	  The	  process	  enabled	  climate	  change	  to	  be	  mainstreamed	  in	  some	  case	  
studies.	  In	  others	  existing	  roles,	  activities	  and	  planning	  timeframes	  may	  need	  
rethinking.	  
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Community-‐based	  adaptation	  in	  action:	  insights	  from	  Vanuatu,	  South	  
Pacific	  
	  
Ainka	  Granderson	  (1,2),	  Simon	  Batterbury	  (1),	  Rodney	  Keenan	  (1,3)	  	  
(1)	  University	  of	  Melbourne,	  Melbourne,	  VIC,	  Australia,	  (2)	  CSIRO	  Climate	  Adaptation	  
Flagship,	  Highett,	  VIC,	  Australia,	  (3)	  Victoria	  Centre	  for	  Climate	  Change	  Adaptation	  
Research,	  Melbourne,	  VIC,	  Australia	  	  
	  
Policy	  makers,	  donors	  and	  practitioners	  increasingly	  emphasize	  community-‐based	  
adaptation	  (CBA)	  as	  the	  most	  viable	  approach	  to	  address	  climate	  change	  risks	  
especially	  in	  developing	  countries.	  However,	  there	  remains	  limited	  research	  on	  how	  
CBA	  is	  working	  “on	  the	  ground”	  to	  inform	  future	  policy	  and	  practice.	  We	  examined	  
opportunities	  and	  challenges	  for	  CBA	  through	  multi-‐sited	  empirical	  research	  on	  two	  
Australian	  Aid-‐funded	  projects	  in	  the	  Republic	  of	  Vanuatu,	  South	  Pacific.	  Greater	  
rainfall	  variability	  and	  intensity,	  more	  frequent	  El	  Nino-‐Southern	  Oscillation	  events,	  
ocean	  acidification,	  and	  sea	  level	  rise	  are	  projected	  for	  Vanuatu.	  Both	  projects	  
worked	  to	  address	  these	  new	  or	  changing	  climate	  risks	  and	  integrate	  into	  current	  
disaster	  risk	  reduction	  initiatives	  with	  local	  communities.	  Our	  research	  indicates	  that	  
socio-‐cultural	  and	  political	  factors,	  such	  as	  leadership	  structures,	  kinship	  ties	  and	  
traditional	  knowledge,	  act	  as	  both	  key	  enablers	  and	  barriers	  to	  CBA	  implementation.	  	  
	  
We	  expose	  tensions	  between	  community	  versus	  external	  understandings	  of	  climate	  
change	  risks	  and	  adaptive	  capacity,	  and	  how	  particular	  understandings	  can	  
undermine	  local	  agency.	  We	  further	  highlight	  scalar	  politics	  where	  powerful,	  well-‐
connected	  stakeholders	  at	  different	  scales	  shape	  the	  flow	  of	  knowledge,	  discourses,	  
types	  of	  interventions	  and	  funding	  for	  climate	  adaptation	  within	  communities	  as	  well	  
as	  a	  significant	  gap	  in	  governance	  at	  the	  sub-‐national	  level.	  Our	  research	  also	  
supports	  previous	  arguments	  concerning	  the	  need	  to	  integrate	  wider	  development	  
concerns	  into	  CBA.	  We	  call	  for	  a	  renewed	  focus	  on	  participatory	  processes	  that	  
enable	  meaningful,	  multi-‐stakeholder	  dialogue	  and	  support	  effective	  planning,	  
implementation	  and	  learning	  across	  scales	  for	  CBA	  that	  is	  just,	  transparent	  and	  
culturally	  appropriate.	  
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Grant	  
	  

Synopsis	  talk	  &	  poster	  
Synopsis	  session	  3,	  Tuesday	  5.10-‐6.30pm	  

	  
	  

Using	  participatory	  visual	  methods	  to	  identify	  climate	  adaptation	  
responses	  in	  a	  SEQ	  canal	  estate	  
	  
Ben	  Grant	  (1),	  Claudia	  Baldwin	  (1),	  Scott	  Lieske	  (1)	  	  
(1)	  University	  of	  the	  Sunshine	  Coast,	  Maroochydore,	  Australia	  	  
	  
	  	  
In	  Southeast	  Queensland,	  artificial	  waterways	  built	  in	  the	  coastal	  zone	  for	  residential	  
purposes	  (canal	  estates)	  may	  be	  affected	  by	  the	  combined	  effects	  of	  climate	  change:	  
sea	  level	  rise,	  storm	  surge,	  and	  severe	  weather	  events.	  This	  research	  employs	  and	  
assesses	  multiple	  participatory	  visual	  methods	  in	  terms	  of	  effectiveness	  of	  
information	  exchange	  and	  reduction	  of	  the	  "gap"	  between	  knowledge	  and	  action.	  
The	  visual	  methods	  include:	  community	  digital	  mapping	  of	  vulnerable	  areas	  linked	  
with	  resident-‐derived	  photos	  as	  well	  as	  3-‐D	  scenes	  based	  on	  local	  interpretation	  of	  
climate	  change	  scenarios.	  This	  research	  identifies	  the	  residents'	  perceptions	  and	  
understanding	  of	  vulnerability	  to	  climate	  change,	  and	  how	  this	  affects	  their	  interest	  
in	  possible	  adaptation	  approaches.	  This	  is	  of	  benefit	  to	  local	  governments	  and	  
communities	  to	  assist	  in	  preparing	  for	  local	  impacts	  of	  climate	  change.	  
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Gray	  
	  

Oral	  
Parallel	  session	  29,	  Thursday	  1.30-‐3.00pm	  

	  
	  

The	  evolution	  of	  the	  South	  Australian	  climate	  adaptation	  guidelines	  
	  
Adam	  Gray	  (1),	  Victoria	  Brown	  (1),	  Rohan	  Hamden	  (1)	  	  
(1)	  LGA	  SA,	  Adelaide,	  SA,	  Australia	  	  
	  
In	  July	  2014,	  the	  Local	  Government	  Association	  of	  SA	  (LGA	  SA)	  published	  version	  two	  
of	  its	  Climate	  Adaptation	  Planning	  Guidelines	  for	  South	  Australia,	  developed	  in	  
collaboration	  with	  the	  Department	  of	  Environment,	  Water	  and	  Natural	  Resources	  
(DEWNR).	  
	  
The	  LGA	  SA	  has	  played	  a	  pivotal	  role	  in	  the	  development	  of	  the	  South	  Australian	  
methodology	  for	  integrated	  climate	  change	  adaptation,	  and	  has	  provided	  a	  range	  of	  
tools	  and	  technical	  guides	  to	  facilitate	  the	  climate	  adaptation	  process.	  
Previous	  tools	  include:	  
	  
A	  Guide	  for	  Councils	  Developing	  a	  Climate	  Change	  Action	  Plan,	  Nov	  2011	  
Climate	  Adaptation	  Planning	  Guidelines	  V1,	  Nov	  2012.	  	  
	  
The	  guidelines	  were	  developed	  with	  learnings	  arising	  from	  the	  creation	  of	  the	  Yorke	  
and	  Mid	  North	  and	  Eyre	  and	  Western	  Regional	  Adaptation	  Plans.	  These	  plans	  have	  
been	  developed	  as	  part	  of	  the	  State	  Strategic	  Plan	  target	  for	  each	  region	  to	  have	  a	  
regional	  adaptation	  plan	  by	  2016.	  
	  
The	  guidelines	  represent	  the	  evolution	  of	  climate	  adaptation	  in	  South	  Australia,	  
along	  with	  incorporating	  innovative	  techniques	  being	  pioneered	  both	  in	  Australia	  
and	  overseas.	  The	  guide	  incorporates	  input	  from	  the	  Commonwealth	  Scientific	  and	  
Industrial	  Research	  Organization	  (CSIRO)	  and	  United	  Kingdom	  Climate	  Impacts	  
Program	  (UKCIP).	  
	  
The	  guidelines	  also	  incorporate	  methodologies	  adapted	  from	  the	  European	  Climate	  
Change	  Program	  (EC	  Europa),	  the	  International	  Panel	  on	  Climate	  Change	  (IPCC)	  and	  
Strategic	  and	  Environmental	  Impact	  Assessment	  (SEA/	  EIA).	  
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The	  presentation	  will	  provide	  an	  overview	  of	  the	  inception	  of	  adaptation	  planning	  
guidelines	  in	  SA,	  the	  evolution	  of	  the	  adaption	  planning	  process	  and	  the	  innovative	  
approach	  and	  delivery	  of	  version	  two	  of	  the	  SA	  Adaptation	  planning	  guidelines.	  	  
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Gunathilaka	  
	  

Synopsis	  talk	  &	  poster	  
Synopsis	  session	  1,	  Tuesday	  5.10-‐6.30pm	  

	  
	  

A	  framework	  for	  estimating	  economic	  impacts	  of	  climate	  change	  on	  
tea	  production:	  robust	  adaptation	  approaches	  
	  
R	  P	  Dayani	  Gunathilaka	  (1),	  Jim	  Smart	  (1),	  Gurudeo	  Anand	  Tularam	  (2)	  	  
(1)	  Australian	  Rivers	  Institute,	  Griffith	  School	  of	  Environment,	  Griffith	  University,	  
Queensland,	  Australia,	  (2)	  Griffith	  School	  of	  Environment,	  Griffith	  University,	  
Queensland,	  Australia	  	  
	  
Extreme	  weather	  occurrences	  over	  the	  past	  few	  decades	  have	  negatively	  affected	  
output	  of	  major	  tea	  producing	  countries	  in	  the	  world.	  In	  this	  study,	  we	  describe	  a	  
framework	  to	  estimate	  the	  economic	  impact	  of	  climate	  change	  on	  the	  yield	  and	  
price	  volatility	  of	  tea	  in	  the	  presence	  of	  climate	  uncertainty	  to	  assist	  with	  identifying	  
appropriate	  adaptation	  options.	  The	  study	  will	  be	  based	  on	  long	  term	  data	  on	  
climate,	  tea	  yield	  and	  tea	  price	  from	  the	  tea	  sector	  in	  Sri	  Lanka,	  a	  country	  for	  which	  
tea	  production	  is	  a	  significant	  sector	  of	  the	  economy.	  Multivariate	  time	  series	  
analysis	  will	  be	  used	  to	  quantify	  the	  relationship	  between	  the	  different	  climate	  
variables	  and	  the	  yield,	  productivity	  and	  price	  of	  tea.	  Knowing	  yield	  and	  quality	  
responses	  to	  climate	  drivers,	  forecasts	  of	  price	  movement	  in	  the	  presence	  of	  future	  
climate	  change	  will	  be	  produced	  using	  Vector	  Autoregressive	  Models	  programmed	  in	  
R.	  Drawing	  on	  historical	  production	  and	  meteorological	  data	  from	  a	  cross-‐section	  of	  
tea	  plantations,	  a	  translog-‐based	  model	  of	  tea	  production	  will	  be	  developed	  from	  
which	  a	  supply	  curve	  for	  tea	  can	  be	  produced.	  Climate	  change-‐induced	  variations	  in	  
yield,	  price	  and	  supply	  will	  then	  all	  be	  modelled	  to	  estimate	  the	  economic	  impact	  of	  
climate	  change	  on	  the	  tea	  industry,	  using	  a	  partial	  equilibrium	  approach.	  Real	  
options	  investment	  analysis	  and	  Bayesian	  models	  of	  producer	  behaviour	  will	  be	  used	  
to	  identify	  robust	  climate	  change	  adaptation	  strategies	  in	  the	  presence	  of	  
uncertainty.	  This	  proposed	  framework	  will	  be	  improved	  through	  the	  comprehensive	  
comments	  of	  the	  scholars	  participated	  in	  the	  NACCF	  conference.	  
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Halsey	  
	  

Oral	  
Parallel	  session	  20,	  Thursday	  11.00-‐12.30pm	  

	  
	  

People,	  planning	  and	  practice:	  Experiences	  of	  values	  based,	  
stakeholder-‐centred	  adaptation	  planning	  in	  South	  Australia	  
	  
Nicole	  Halsey	  (1),	  Victoria	  Haupt	  (1)	  	  
(1)	  URPS,	  South	  Australia,	  Australia	  	  
	  
Over	  the	  last	  3	  years,	  URPS	  has	  engaged	  in	  numerous	  adaptation	  planning	  exercises	  
with	  communities	  and	  regions	  around	  South	  Australia,	  including	  developing	  4	  
Adaptation	  Plans	  under	  the	  State	  Adaptation	  Framework.	  Each	  of	  these	  projects	  
implemented	  innovative,	  values-‐based	  participatory	  practices	  to	  realise	  a	  
stakeholder-‐centred	  approach	  to	  all	  aspects	  of	  assessing	  vulnerability	  to	  climate	  
change	  impacts	  and	  deciding	  how	  to	  progress	  adaptation.	  
	  
The	  approach	  is	  based	  on	  the	  notion	  (supported	  by	  research	  and	  practice)	  that	  
people	  –	  their	  values,	  decisions	  and	  behaviour	  -‐	  are	  central	  to	  climate	  change	  
adaptation.	  As	  such,	  the	  active	  involvement	  in	  adaptation	  planning	  of	  those	  who	  will	  
need	  to	  adapt	  supports	  both	  meaningful	  action	  and	  development	  of	  practical	  
adaptation	  measures.	  
	  	  
Three	  case	  study	  examples	  from	  different	  communities	  around	  South	  Australia	  
demonstrate	  how	  integrating	  stakeholder	  involvement	  into	  all	  aspects	  of	  an	  
adaptation	  planning	  process	  can	  foster	  ownership	  and	  support	  for	  action,	  while	  
adding	  robustness	  to	  understandings	  of	  vulnerability	  and	  commitment	  to	  adaptation	  
decisions.	  Lessons	  learned	  in	  each	  project	  have	  contributed	  to	  ongoing	  refinement	  
of	  the	  tools	  and	  methods	  used.	  
	  
These	  experiences	  have	  linked	  contemporary	  concepts	  of	  how	  barriers	  to	  adaptation	  
might	  be	  overcome	  with	  practice	  “on	  the	  ground”	  of	  working	  with	  diverse	  sectors	  
and	  communities	  that	  have	  differing	  priorities	  and	  aspirations	  and	  various	  views	  
about	  climate	  change.	  The	  outcomes	  have	  been	  at	  times	  exciting,	  reassuring	  and	  
challenging,	  but	  overall	  demonstrate	  the	  value	  that	  integrated	  stakeholder	  
involvement	  can	  bring	  to	  adaptation	  planning.	  
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Hamden	  
	  

Oral	  
Parallel	  session	  8,	  Wednesday	  8.30-‐10.00am	  

	  
	  

Planning	  for	  climate	  impacts	  that’s	  delivering	  results	  –	  Using	  behaviour	  
change	  approaches	  to	  deliver	  far	  reaching	  reform	  
	  
Rohan	  Hamden	  (1)	  	  
(1)	  Rohan	  Hamden	  and	  Associates,	  Adelaide,	  South	  Australia,	  Australia	  	  
	  
South	  Australia	  has	  developed	  a	  multi-‐award	  winning	  program	  to	  help	  communities	  
prepare	  for	  the	  impacts	  of	  climate	  change.	  The	  priority	  has	  been	  developing	  genuine	  
partnerships	  with	  regional	  leaders	  to	  share	  the	  problem	  of	  climate	  adaptation,	  and	  
work	  together	  to	  develop	  solutions.	  	  
	  
Reform	  can	  be	  achieved	  with	  dedicated	  people	  and	  targeted	  seed	  funding.	  
	  
This	  paper	  looks	  at	  South	  Australia’s	  ability	  to	  engender	  a	  strong	  culture	  of	  support	  
and	  collaboration	  in	  leadership	  and	  communities.	  
	  	  
Critical	  to	  achieving	  success	  with	  this	  approach	  was	  the	  strong	  focus	  on	  being	  an	  
active	  change	  agent.	  As	  well	  as	  focussing	  on	  standard	  policy	  approaches,	  South	  
Australia	  has	  generated	  a	  sense	  of	  value	  and	  ownership	  amongst	  community	  leaders	  
and	  organisations.	  
	  	  
This	  presentation	  will	  explore	  the	  specific	  elements	  of	  the	  behaviour	  change	  
framework	  employed	  to	  deliver	  the	  reform.	  It	  will	  include	  elements	  of:	  
	  	  
·∙	  systems	  thinking	  
·∙	  knowledge,	  values	  and	  rules	  framing	  
·∙	  communications	  and	  marketing	  
·∙	  resilience	  framing.	  
	  
By	  developing	  an	  approach	  that	  manages	  the	  combined	  complexity	  of	  these	  
different	  framings,	  South	  Australia	  is	  delivering	  real	  adaptation	  reform	  and	  preparing	  
its	  communities	  for	  the	  impacts	  of	  climate	  change.	  
	  	  
Real	  reform	  can	  only	  ever	  be	  achieved	  through	  truly	  understanding	  the	  complexity	  
of	  the	  issues.	  
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Han	  
	  

Synopsis	  talk	  &	  poster	  
Synopsis	  session	  12,	  Tuesday	  5.10-‐6.30pm	  

	  
	  

Transpiration	  cooling	  effect	  as	  a	  heatwave	  mitigation	  strategy	  in	  the	  
urban	  environment	  of	  Parramatta,	  Western	  Sydney	  
	  
Jun	  Han	  (1),	  Felix	  Lipkin	  (1),	  Dong	  Chen	  (1),	  Xiaoming	  Wang	  (1)	  	  
(1)	  CSIRO	  Ecosystem	  Sciences,	  Commonwealth	  Scientific	  and	  Industrial	  Research	  
Organisation	  (CSIRO),	  Melbourne,	  Australia	  	  
	  
With	  rapid	  urbanization	  process	  globally,	  large	  amounts	  of	  green	  space	  in	  the	  urban	  
areas	  and	  its	  adjacent	  suburbs	  is	  substituted	  by	  impermeable	  hard	  surfaces	  of	  roads	  
and	  concrete	  building	  blocks	  etc.	  Without	  the	  presence	  of	  water	  evaporation	  from	  
replaced	  vegetation	  and	  permeable	  surfaces	  as	  cooling	  sinks,	  these	  hard	  surfaces	  
due	  to	  absorbing	  heat	  from	  sun	  eventually	  become	  relatively	  hot	  in	  summer.	  A	  later	  
heat	  release	  from	  such	  surfaces	  together	  with	  other	  anthropogenic	  heat	  have	  
undeniably	  increased	  urban	  temperature,	  intensified	  the	  summer	  urban	  heat	  islands	  
(UHI)	  effect,	  deteriorated	  the	  comfort	  conditions	  and	  consequently	  made	  the	  urban	  
areas	  more	  vulnerable	  to	  weather	  extremes	  such	  as	  heatwaves.	  
	  
In	  Western	  Sydney,	  recent	  urban	  expansion	  moves	  further	  to	  the	  west.	  It	  is	  
necessary	  to	  quantify	  the	  potential	  transpiration	  cooling	  effect	  from	  vegetation,	  in	  
order	  to	  increase	  the	  awareness	  for	  green	  space	  protection.	  In	  this	  study,	  the	  effect	  
of	  transpiration	  cooling	  of	  vegetation	  on	  possible	  heatwave	  mitigation	  and	  thermal	  
comfort	  improvement	  in	  the	  urban	  environment	  of	  Parramatta,	  Western	  Sydney	  is	  
analysed	  using	  micro-‐scale	  modelling.	  Possible	  peak	  temperature	  reduction	  and	  
thermal	  comfort	  index	  Predicted	  Mean	  Vote	  (PMV)	  in	  the	  local	  urban	  environment	  
are	  explored.	  
	  
This	  effort	  would	  allow	  at	  both	  public	  and	  government	  levels	  for	  better	  urban	  
development	  and	  environmental	  planning.	  
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Legal	  framework	  for	  strengthening	  the	  role	  of	  local	  government	  of	  
Bangladesh	  in	  addressing	  climate	  adaptation	  and	  food	  security	  
	  
Mohammad	  Azizul	  Haque	  (1)	  	  
(1)	  School	  of	  Law,	  University	  of	  Western	  Sydney,	  Parramatta,	  NSW,	  Australia	  	  
	  
Initially,	  climate	  adaptation	  and	  food	  security	  processes	  were	  concentrated	  at	  the	  
international	  and	  national	  levels.	  The	  local	  impacts	  of	  climate	  change	  and	  the	  
complexities	  in	  adaptation	  and	  food	  security	  processes	  have	  necessitated	  the	  
inclusion	  of	  local	  level	  institutions	  in	  the	  processes.	  The	  ‘Intergovernmental	  Panel	  on	  
Climate	  Change'	  (IPCC)	  in	  its	  ‘Fifth	  Assessment	  Report'	  (AR5)	  stressed	  the	  importance	  
of	  providing	  policy	  and	  legal	  frameworks	  for	  supporting	  the	  role	  of	  local	  government	  
in	  this	  respect.	  However,	  the	  capacity	  of	  local	  governments	  (particularly	  in	  
developing	  countries)	  to	  efficiently	  participate	  is	  often	  questioned	  due	  to	  scarcity	  of	  
resources	  as	  well	  as	  weaknesses	  in	  legal	  frameworks.	  Food	  security	  of	  Bangladesh	  is	  
under	  the	  threat	  of	  climate	  change.	  The	  Bangladesh	  Constitution	  provides	  the	  basis	  
for	  the	  legal	  framework	  for	  ensuring	  food	  security	  and	  protection	  against	  
environmental	  hazards	  for	  the	  citizen.	  Bangladesh	  prepared	  its	  National	  Adaptation	  
Plan	  of	  Action	  (NAPA)	  in	  2005	  and	  also	  the	  Bangladesh	  Climate	  Change	  Strategy	  and	  
Action	  Plan	  (BCCSAP)	  in	  2009.	  Lack	  of	  implementation	  of	  these	  policies	  and	  the	  
growing	  impacts	  of	  climate	  change	  on	  domestic	  food	  security,	  particularly	  on	  small	  
holder	  farmers,	  make	  it	  necessary	  to	  critique	  the	  existing	  legal	  framework	  and	  
institutional	  capacities	  of	  the	  country.	  Moreover,	  Bangladesh	  also	  has	  committed	  to	  
international	  forums	  for	  strengthening	  the	  role	  of	  local	  level	  institutions	  in	  climate	  
adaptation	  and	  food	  security.	  This	  research	  aims	  to	  strengthen	  the	  capacity	  of	  the	  
existing	  legal	  framework	  of	  Bangladesh	  in	  relation	  to	  the	  role	  of	  local	  government	  in	  
food	  security	  and	  climate	  adaptation. 
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Modeling	  the	  potential	  impacts	  of	  infrastructure	  system	  
interdependencies	  and	  cascading	  failures:	  current	  status	  and	  research	  
needs	  
	  
Samiul	  Hasan	  (1),	  Greg	  Foliente	  (1)	  	  
(1)	  CSIRO,	  Highett,	  Victoria,	  Australia	  	  
	  
The	  potential	  for	  widespread	  and	  catastrophic	  impacts	  of	  extreme	  events,	  especially	  
those	  related	  to	  climate	  change	  effects,	  has	  never	  been	  greater	  in	  society	  than	  
today.	  Rapid	  urbanization	  does	  not	  only	  mean	  higher	  concentrations	  of	  population	  
and	  economic	  activities	  in	  urban	  areas,	  but	  also	  increasing	  complexity	  and	  
infrastructure	  interdependencies	  in	  the	  delivery	  of	  critical	  urban	  services	  such	  as	  
energy,	  water,	  transport	  and	  communication.	  This	  paper	  reviews	  the	  current	  
literature	  in	  these	  areas	  and	  identifies	  critical	  research	  and	  development	  (R&D)	  
challenges	  from	  the	  perspective	  -‐	  and	  for	  the	  benefit	  -‐	  of	  key	  stakeholders,	  
considering	  the	  primary	  decision	  goals	  and	  context.	  From	  this	  vantage	  point,	  the	  
critical	  evaluation	  framework	  is	  extended	  to	  include	  a	  classification	  of	  disruptions	  
and	  extreme	  events,	  and	  an	  overview	  of	  infrastructure	  modeling	  and	  simulation	  
approaches,	  and	  broader	  socio-‐economic	  impact	  assessment	  methods.	  Mapping	  the	  
modeling	  and	  assessment	  methods	  against	  different	  decision-‐making	  contexts,	  
critical	  gaps	  in	  knowledge	  and	  tools	  are	  identified	  to	  support	  the	  latter.	  A	  decision	  
support	  framework	  is	  presented	  to	  select	  an	  appropriate	  method	  when	  analyzing	  the	  
impacts	  of	  a	  disruption	  to	  infrastructure	  systems.	  Emerging	  R&D	  and	  science	  gaps	  
and	  challenges	  including	  how	  to	  deal	  with	  "black	  swans"	  and	  "perfect	  storms"	  in	  
relation	  to	  infrastructure	  disruptions	  caused	  by	  extreme	  events	  are	  identified.	  These	  
are	  characterized	  by	  deep	  uncertainties	  in	  every	  major	  component	  in	  the	  
information	  chain	  -‐	  from	  the	  frequency	  and	  intensity	  of	  a	  disruptive	  event,	  to	  
assessing	  the	  first	  order	  and	  immediate	  impacts	  of	  an	  infrastructure	  failure,	  to	  
estimating	  the	  nature,	  extent	  and	  impact	  of	  cascading	  failures.	  
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Retrofitting	  Australian	  precincts	  for	  heatwave	  resilience	  
	  
Gertrud	  Hatvani-‐Kovacs	  (1)	  presenting,	  John	  Boland	  (1)	  	  
(1)	  University	  of	  South	  Australia,	  Adelaide,	  SA,	  Australia	  	  
	  
As	  the	  frequency	  and	  intensity	  of	  heatwaves	  are	  growing	  in	  Australia,	  strategies	  to	  
combat	  heat	  are	  becoming	  more	  vital.	  Cities	  are	  exposed	  to	  urban	  heat	  islands	  
(UHIs)	  due	  to	  excess	  urbanisation.	  In	  this	  study,	  a	  definition	  of	  urban	  heatwave	  
(UHW)	  is	  conceptualised	  that	  will	  be	  used	  to	  investigate	  combined	  impacts	  of	  UHIs	  
and	  heatwaves.	  The	  negative	  effects	  of	  UHWs	  will	  be	  measured	  by	  indicators	  such	  as	  
excess	  morbidity,	  electricity	  and	  water	  consumption.	  This	  research	  will	  identify	  
adaptation	  and	  mitigation	  techniques	  to	  retrofit	  existing	  precincts	  against	  UHWs.	  
Strategies	  will	  be	  evaluated	  in	  terms	  of	  energy	  and	  carbon	  efficiency,	  financial	  
affordability	  and	  perceived	  acceptability	  by	  population.	  
	  
Precinct	  scale	  case	  studies	  will	  be	  undertaken	  in	  metropolitan	  regions	  of	  Adelaide	  
and	  Sydney	  to	  define	  the	  resilience	  of	  each	  precinct	  to	  UHWs.	  The	  indicator	  and	  
intensity	  of	  UHWs	  will	  be	  used	  to	  calculate	  precinct	  resilience.	  Intensity	  is	  calculated	  
using	  the	  unit	  of	  excess	  heat	  factor,	  developed	  by	  the	  Australian	  Bureau	  of	  
Meteorology.	  Three	  groups	  of	  factors	  will	  be	  considered	  as	  influential	  to	  precinct	  
resilience:	  
	  

• the	  demographic	  characteristics	  of	  population	  vulnerability	  to	  UHWs	  
• the	  level	  of	  exposure	  to	  UHWs	  in	  built	  environment	  
• UHI	  contributors	  in	  built	  environment.	  

	  
Through	  a	  classification	  and	  regression	  tree	  analysis	  influential	  factors	  will	  help	  to	  
identify	  the	  best	  precinct	  specific	  retrofitting	  techniques.	  To	  measure	  the	  retrofitting	  
strategies	  acceptance	  by	  inhabitants	  and	  their	  heatwave	  perception	  survey	  will	  be	  
undertaken.	  Findings	  will	  result	  in	  a	  new	  ‘cool	  mitigation	  tool'	  (CMT).	  The	  CMT	  will	  
serve	  as	  an	  evidence	  base	  for	  future	  programs	  and	  policy	  changes.	  
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Strengths	  and	  weaknesses	  of	  using	  spatial	  analogues	  to	  discuss	  climate	  
change	  with	  farmers.	  	  
	  
Peter	  Hayman	  (1),	  Dane	  Thomas	  (1)	  	  
(1)	  South	  Australian	  Research	  and	  Development	  Institute,	  Adelaide,	  Australia	  	  
	  

The	  use	  of	  space	  as	  a	  proxy	  for	  time	  is	  not	  new	  to	  farmers.	  When	  presented	  with	  
climate	  change	  projections	  they	  can	  easily	  envisage	  shifting	  to	  a	  hotter	  and	  drier	  
region.	  In	  many	  cases	  they	  don't	  have	  to	  travel	  far.	  In	  undulating	  landscapes	  wine	  
grape	  growers	  are	  aware	  of	  strong	  temperature	  transects	  across	  their	  vineyard.	  

Advantages	  of	  this	  approach	  include	  the	  ability	  to	  ‘visit	  the	  future'	  and	  find	  people	  
managing	  differently	  as	  a	  clue	  to	  adaptation.	  Climatic	  differences	  between	  the	  
locations	  can	  be	  quantified	  and	  form	  a	  basis	  to	  interpret	  projections.	  However,	  a	  
greater	  strength	  is	  emphasising	  local	  knowledge	  rather	  than	  climate	  change	  
projections	  and	  simulation	  models	  and	  emphasising	  adaptation	  over	  impact	  studies	  
and	  damage	  reports.	  Perhaps	  the	  greatest	  strength	  of	  spatial	  analogues	  is	  that	  they	  
allow	  a	  middle	  road	  between	  catastrophe	  and	  business	  as	  usual.	  

Transects	  encourage	  a	  focus	  on	  the	  edges	  of	  systems	  (e.g.	  boundaries	  of	  crops	  or	  
varieties)	  which	  can	  provide	  some	  sense	  of	  thresholds.	  An	  obvious	  limit	  is	  that	  
climate	  is	  only	  one	  of	  many	  factors	  that	  change	  with	  distance.	  However	  transects	  
can	  be	  used	  to	  think	  through	  how	  climate	  interacts	  with	  soil,	  water	  availability,	  land	  
price,	  cost	  of	  production,	  distance	  to	  market	  and	  infrastructure.	  	  The	  inability	  to	  visit	  
a	  region	  with	  future	  carbon	  dioxide	  levels	  and	  the	  possibility	  of	  completely	  novel	  
climates	  makes	  the	  approach	  more	  meaningful	  for	  considering	  more	  moderate	  
changes	  in	  the	  near	  future	  (coming	  decades)	  rather	  than	  distant	  future.	  
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Climate	  projection	  data	  delivery	  and	  support	  
	  
Kevin	  Hennessy	  (1),	  Leanne	  Webb	  (1),	  John	  Clarke	  (1)	  	  
(1)	  CSIRO,	  Aspendale,	  Australia	  	  
	  
CSIRO	  and	  the	  Bureau	  of	  Meteorology	  have	  developed	  a	  comprehensive	  set	  of	  
climate	  projections	  and	  supporting	  materials	  for	  Australia.	  Projections	  are	  provided	  
for	  a	  range	  of	  climate	  variables	  including	  temperature,	  rainfall,	  humidity,	  
evapotranspiration,	  solar	  radiation,	  wind-‐speed,	  drought,	  fire-‐weather,	  sea	  level	  and	  
ocean	  temperature,	  salinity	  and	  acidification.	  
	  	  
The	  projections	  and	  supporting	  materials	  are	  made	  available	  through	  a	  suite	  of	  
reports,	  brochures,	  animations	  and	  datasets,	  all	  of	  which	  are	  available	  at	  
www.climatechangeinaustralia.gov.au.	  Close	  engagement	  with	  the	  natural	  resource	  
management	  and	  research	  sectors	  aimed	  to	  make	  these	  products	  fit	  for	  purpose.	  
Users	  of	  the	  data	  also	  have	  access	  to	  guidance	  material,	  training,	  case	  studies	  and	  a	  
Help	  Desk	  .	  
	  	  
Projections	  data	  provided	  fall	  into	  two	  categories:	  
	  

1. Projected	  climate	  changes	  (relative	  to	  the	  IPCC	  reference	  period	  1986-‐2005),	  
based	  on	  results	  from	  40	  CMIP5	  global	  climate	  models	  judged	  to	  perform	  
well	  over	  Australia.	  	  

2. Application-‐ready	  future	  climate	  data	  (where	  projected	  changes	  are	  applied	  
to	  observed	  data	  for	  use	  in	  risk	  assessments)	  based	  on	  a	  subset	  of	  eight	  
CMIP5	  models.	  This	  subset	  represents	  most	  of	  the	  range	  of	  possible	  changes	  
in	  temperature,	  rainfall	  and	  wind-‐speed	  over	  most	  of	  Australia.	  	  

	  
Support	  for	  risk	  assessment	  is	  also	  provided	  through	  use	  of	  the	  Australian	  Climate	  
Futures	  web-‐tool	  where	  future	  ‘best	  case',	  ‘worst	  case'	  and	  ‘maximum	  consensus'	  
scenarios	  can	  be	  identified	  for	  any	  given	  region,	  time	  period	  and	  emissions	  scenario.	  
This	  is	  the	  most	  comprehensive	  and	  user-‐driven	  suite	  of	  climate	  projections	  
information	  ever	  produced	  for	  Australia.	  
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Future	  of	  adaptation	  for	  natural	  systems	  in	  Australia	  
	  
Alistair	  Hobday	  (1)	  	  
(1)	  CSIRO,	  Hobart,	  Australia	  	  
	  
Regional	  climate	  trends	  and	  associated	  biological	  impacts	  have	  been	  clearly	  
documented	  in	  Australian	  marine	  and	  terrestrial	  ecosystems,	  including	  changes	  in	  
marine	  productivity	  and	  the	  distribution	  of	  suitable	  species	  habitat.	  Subsequent	  
autonomous	  adaptation	  in	  socio-‐ecological	  systems	  is	  also	  beginning;	  however,	  
some	  changes	  are	  exacerbating	  existing	  conflicts	  between	  biological	  and	  human	  
systems,	  adding	  to	  the	  societal	  challenge	  in	  adapting.	  In	  response	  to	  observations	  
and	  projections,	  managers	  and	  policy	  makers	  are	  seeking	  advice	  around	  possible	  
options	  for	  reducing	  the	  impact	  of	  these	  changes	  for	  a	  range	  of	  marine	  species	  and	  
systems.	  These	  options	  can	  be	  applied	  to	  habitats,	  species,	  as	  well	  as	  the	  dependent	  
human	  systems,	  such	  as	  by	  changes	  in	  management	  regulations	  for	  fisheries,	  or	  in	  
managing	  existing	  stressors.	  Developing	  and	  evaluating	  a	  range	  of	  adaptation	  
options	  now	  is	  important,	  even	  as	  the	  evidence	  for	  impact	  continues	  to	  accumulate	  -‐	  
adaptive	  management	  responses	  represent	  a	  useful	  way	  forward.	  While	  adaptation	  
options	  may	  be	  difficult	  to	  implement	  for	  some	  species	  such	  as	  open	  ocean	  fishes,	  
recent	  adaptation	  projects	  demonstrate	  success	  at	  some	  more	  tractable	  scales,	  e.g.	  
seabird	  and	  turtle	  colonies	  on	  islands.	  However,	  recent	  improvements	  in	  ocean	  
model	  resolution	  has	  provided	  contrasting	  climate	  projections	  compared	  to	  coarser	  
models,	  leading	  to	  uncertainty	  that	  has	  clouded	  our	  apparent	  understanding.	  Thus,	  
developing	  robust	  adaptation	  pathways	  that	  can	  guide	  future	  decision	  making	  will	  be	  
critical	  to	  see	  biological	  systems	  continue	  to	  deliver	  a	  wide	  range	  of	  ecosystem	  
services	  and	  be	  enjoyed	  by	  future	  generations.	  
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‘What-‐if'	  scenarios	  for	  future	  planning:	  climate	  related	  adaptation	  
from	  terrain	  evaluation	  results	  (CRATER)	  for	  protecting	  mine	  
productivity	  
	  
Jane	  Hodgkinson	  (1),	  Micaela	  Grigorescu	  (2)	  	  
(1)	  CSIRO,	  Brisbane,	  Australia,	  (2)	  Geological	  Survey	  of	  Queensland,	  Brisbane,	  
Australia	  	  
	  
Mines	  can	  be	  vulnerable	  to	  climate	  extremes	  as	  repeated	  downtime	  during	  and	  after	  
such	  an	  event	  can	  be	  costly	  and	  time	  consuming	  and	  also	  damaging	  to	  a	  mine's	  
reputation.	  Whilst	  modelling	  and	  risk	  management	  processes	  are	  part	  of	  a	  mine's	  
normal	  operation,	  repeatability	  and	  developing	  alternative	  future	  models	  are	  costly	  
and	  slow.	  We	  have	  developed	  an	  alternative,	  faster,	  less	  expensive	  vulnerability	  and	  
adaptation	  assessment	  tool,	  CRATER	  (climate	  related	  adaptation	  from	  terrain	  
evaluation	  results).	  It	  identifies	  the	  current	  status	  for	  potential	  flood	  hazards,	  
provides	  a	  snapshot	  of	  the	  site	  at	  the	  current	  time	  and	  can	  improve	  mine	  planning	  to	  
reduce	  risk.	  In	  the	  second	  phase	  of	  development,	  we	  are	  performing	  forward	  
modelling	  of	  pre-‐existing	  GIS	  layers	  to	  consider	  changes	  to	  extreme	  events	  such	  as	  
flood	  or	  drought,	  volume	  or	  extent	  of	  vegetation	  cover,	  locations	  and	  depths	  of	  new	  
pits	  or	  heights	  of	  new	  levées,	  proposed	  locations	  of	  redirected	  creeks	  and	  
infrastructure	  placement.	  The	  CRATER	  method	  will	  use	  various	  iterations	  to	  assess	  
how	  flood-‐vulnerable	  hot-‐spots	  may	  be	  reduced	  or	  may	  be	  moved	  to	  less	  critical	  
areas,	  whilst	  evaluating	  best	  water	  storage	  options	  during	  extreme	  drought.	  Iterative	  
use	  of	  multiple	  ‘what-‐if'	  scenarios	  will	  help	  develop	  alternative	  planning	  options	  to	  
protect	  revenue	  whilst	  reducing	  environmental	  and	  reputational	  damage.	  
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Modelling	  agricultural	  probability	  in	  a	  changing	  climate:	  A	  case	  study	  
for	  natural	  resource	  management	  adaptation	  in	  Australia	  
	  
Christine	  Hosking	  (1,2),	  Morena	  Mills	  (1,2),	  Catherine	  Lovelock	  (1,2)	  	  
(1)	  University	  of	  Queensland,	  Brisbane,	  Australia,	  (2)	  Global	  Change	  Institute,	  
Brisbane,	  Australia	  	  
	  
The	  threats	  to	  biodiversity	  and	  ecosystem	  services	  from	  climate	  change	  are	  of	  
concern	  globally,	  and	  the	  most	  important	  and	  immediate	  danger	  for	  humans	  and	  
their	  economies	  are	  considered	  to	  be	  the	  effects	  on	  the	  distribution	  and	  productivity	  
of	  agriculture.	  For	  food	  production,	  costly	  climate	  change	  adaptation	  measures	  such	  
as	  the	  development	  of	  new	  crop	  varieties	  and	  expansion	  of	  irrigation	  may	  be	  
necessary.	  
	  
We	  used	  a	  species	  distribution	  modelling	  tool	  to	  investigate	  when	  and	  where	  
farmers	  could	  consider	  undertaking	  climate	  change	  adaptation	  strategies.	  We	  
predicted	  areas	  of	  high	  probability	  for	  specific	  agricultural	  practices	  under	  future	  
climate	  change	  by	  developing	  probability	  models	  for	  cropping,	  avocado	  and	  grazing	  
under	  the	  current	  climate	  and	  2020	  -‐	  2035	  future	  climate	  change	  scenarios.	  
Our	  results	  suggested	  that	  cropping	  in	  Queensland's	  Fitzroy	  Basin	  NRM	  region	  may	  
contract	  southwards	  and	  eastwards	  by	  2035.	  The	  highest	  probability	  for	  avocado	  
production	  remained	  similar	  along	  the	  East	  Coast	  Cluster	  NRM	  region	  from	  the	  
current	  to	  2035	  climate	  scenarios	  and	  areas	  of	  high	  probability	  for	  avocado	  were	  
identified	  in	  southeastern	  South	  Australia,	  where	  currently	  no	  avocado	  production	  
occurs.	  The	  probability	  of	  grazing	  in	  the	  Fitzroy	  Basin	  NRM	  region	  generally	  reduced	  
as	  climate	  change	  progressed,	  contracted	  southwards	  in	  the	  Burnett	  Mary	  NRM	  
region	  and	  reduced	  in	  the	  western	  Hunter	  NRM	  region.	  
	  
When	  scaled-‐down	  to	  local	  and	  regional	  levels,	  such	  studies	  can	  provide	  guidance	  to	  
landholders,	  NRM	  groups	  and	  other	  stakeholders	  in	  developing	  climate	  change	  
adaptation	  strategies.	  For	  example,	  by	  increasing	  the	  resilience	  of	  production	  
systems,	  changing	  land	  use	  or	  addressing	  risk	  management.	  
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Forewarned	  is	  forearmed:	  extended	  forecast	  guidance	  for	  upcoming	  
extreme	  heat	  events	  
	  
Debbie	  Hudson	  (1),	  Andrew	  Marshall	  (1),	  Oscar	  Alves	  (1),	  Griffith	  Young	  (1),	  David	  
Jones	  (1),	  Andrew	  Watkins	  (1)	  	  
(1)	  Bureau	  of	  Meteorology,	  Melbourne,	  VIC,	  Australia	  	  
	  
The	  public	  have	  access	  to	  7-‐day	  weather	  forecasts	  and	  seasonal	  outlooks,	  but	  there	  
is	  a	  gap	  in	  predictions	  for	  the	  intervening	  "intraseasonal	  period".	  The	  Australian	  
Bureau	  of	  Meteorology	  is	  developing	  the	  science	  and	  associated	  products	  that	  could	  
fill	  this	  gap	  and	  form	  an	  intraseasonal	  forecast	  service	  for	  Australia.	  Demand	  for	  this	  
service	  has	  come	  primarily	  from	  the	  agricultural	  sector	  where	  intraseasonal	  
variations	  in	  climate	  can	  have	  significant	  impacts.	  
	  
Climate	  change	  predictions	  for	  Australia	  are	  for	  a	  more	  variable	  climate.	  Climate	  
exposed	  sectors,	  including	  agriculture,	  will	  need	  to	  be	  flexible	  in	  their	  practices	  if	  
they	  are	  to	  adapt	  to	  these	  changes.	  Intraseasonal	  climate	  outlooks	  have	  a	  significant	  
role	  to	  play	  in	  allowing	  short-‐term	  adaption	  of	  practices	  which	  can	  bring	  both	  
environmental	  and	  economic	  benefits,	  e.g.,	  through	  appropriate	  irrigation	  and	  
power	  supply	  scheduling,	  timing	  of	  hazard	  reduction	  burning	  and	  scheduling	  of	  
planting,	  harvesting	  and	  fertilizer	  applications.	  
	  
We	  have	  investigated	  the	  capability	  of	  POAMA,	  the	  Bureau	  of	  Meteorology's	  
seasonal	  prediction	  model,	  to	  predict	  extreme	  heat	  occurring	  2-‐4	  weeks	  into	  the	  
future.	  Using	  a	  large	  set	  of	  retrospective	  forecasts	  spanning	  30-‐years,	  we	  will	  show	  
that	  POAMA	  has	  promising	  skill,	  particularly	  over	  the	  agriculturally	  significant	  
Murray-‐Darling	  Basin	  in	  the	  spring	  months.	  We	  also	  review	  the	  experimental	  
guidance	  provided	  by	  POAMA	  for	  recent	  cases	  of	  extreme	  heatwave	  events,	  
including	  looking	  at	  the	  role	  of	  various	  climate	  drivers	  in	  influencing	  the	  odds	  of	  
extreme	  heat	  occurring.	  Lastly,	  we	  will	  describe	  the	  experimental	  forecast	  products	  
now	  available	  on	  the	  POAMA	  website	  (http://poama.bom.gov.au).	  
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A	  participatory	  tool	  for	  estimating	  future	  impacts	  on	  ecosystem	  
services	  and	  livelihoods	  in	  Torres	  Strait	  
	  
Cass	  Hunter	  (1),	  Tim	  Skewes	  (2),	  Erin	  Bohensky	  (3),	  James	  Butler	  (4),	  Steve	  Turton	  
(1),	  John	  Rainbird	  (5),	  Vic	  McGrath	  (5)	  	  
(1)	  James	  Cook	  University,	  Cairns,	  Queensland,	  Australia,	  (2)	  CSIRO	  Marine	  and	  
Atmospheric	  Research,	  Brisbane,	  Queensland,	  Australia,	  (3)	  CSIRO	  Ecosystem	  
Sciences,	  Townsville,	  Queensland,	  Australia,	  (4)	  CSIRO	  Ecosystem	  Sciences,	  Brisbane,	  
Queensland,	  Australia,	  (5)	  Torres	  Strait	  Regional	  Authority,	  Torres	  Strait,	  Queensland,	  
Australia	  	  
	  
In	  an	  era	  of	  change	  it	  is	  increasingly	  urgent	  to	  practically	  co-‐ordinate	  adaptive	  
responses	  to	  currently	  unfolding	  and	  potential	  future	  impacts	  to	  our	  
environment.	  	  This	  compels	  the	  development	  of	  effective	  decision	  support	  tools	  that	  
are	  practical	  in	  tackling	  the	  challenges	  of	  exploring	  future	  natural	  resource	  trends	  in	  
data-‐poor	  situations.	  	  When	  data	  is	  lacking	  yet	  management	  decisions	  are	  required,	  
the	  development	  of	  a	  co-‐learning	  approach	  provides	  a	  way	  forward.	  	  In	  this	  study,	  
co-‐learning	  was	  built	  upon	  1)	  involvement	  of	  locals	  and	  policy	  makers,	  2)	  viewpoints	  
elicited	  from	  expert	  knowledge,	  3)	  semi-‐quantitative	  valuation	  of	  local	  ecosystem	  
goods	  and	  services	  (EGS)	  using	  a	  livelihood	  approach,	  4)	  potential	  for	  iterative	  
decision-‐making	  based	  on	  transparency	  and	  repeatability,	  and	  5)	  engagement	  to	  
allow	  for	  scrutinising.	  	  Here	  we	  present	  a	  case	  study	  showing	  how	  a	  participatory	  
tool,	  the	  Asset	  Driver	  Well-‐being	  Integrative	  Matrix	  (ADWIM),	  is	  used	  in	  the	  Torres	  
Strait,	  Australia,	  for	  estimating	  future	  impacts	  on	  ecosystem	  services	  and	  
livelihoods.	  	  We	  use	  this	  semi-‐quantitative	  tool	  to	  conduct	  a	  comparative	  analysis	  of	  
the	  potential	  impact	  to	  livelihoods	  derived	  from	  local	  ecosystem	  goods	  and	  services	  
(EGS)	  given	  consideration	  of	  cumulative	  threats.	  	  The	  potential	  impact	  scoring	  is	  
considered	  in	  relation	  to	  the	  local	  stakeholder	  views	  and	  values	  sought	  within	  a	  
participatory	  workshop.	  	  The	  results	  produced	  are	  used	  to	  provide	  an	  assessment	  of	  
the	  relative	  impacts	  on	  EGS	  and	  human	  well-‐being	  under	  the	  ‘business	  as	  usual'	  
scenario	  of	  climate	  change	  and	  human	  population	  growth.	  We	  discuss	  the	  relative	  
merits	  and	  limitations	  of	  the	  tool	  for	  participatory	  livelihood	  adaptation	  planning.	  
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The	  development	  of	  a	  ‘Guide	  for	  Government'	  on	  incorporating	  
community	  values	  into	  climate	  change	  planning	  
	  
Anna	  Hurlimann	  (1),	  Jon	  Barnett	  (1),	  Ruth	  Fincher	  (1),	  Sonia	  Graham	  (1),	  Colette	  
Mortreux	  (1)	  	  
(1)	  The	  University	  of	  Melbourne,	  Melbourne,	  Australia	  	  
	  
This	  presentation	  provides	  an	  account	  of	  the	  development	  of	  a	  guide	  for	  
government	  regarding	  the	  incorporation	  of	  community	  values	  into	  climate	  change	  
planning	  (Barnett	  et	  al.	  2014).	  The	  guide	  was	  developed	  through	  a	  three	  year	  
research	  project	  funded	  by	  an	  Australian	  Research	  Council	  Linkage	  Grant.	  It	  provides	  
a	  step-‐by-‐step	  guide	  of	  how	  to	  identify	  community	  values,	  relationships	  and	  
activities	  that	  are	  likely	  to	  be	  impacted	  by	  climate	  change	  and	  adaptation,	  and	  how	  
to	  implement	  a	  more	  equitable,	  fair	  and	  inclusive	  adaptation	  process.	  The	  overall	  
approach	  is	  called	  a	  Values	  Approach	  for	  Adaptation	  Planning	  (VAAP).	  There	  are	  six	  
main	  steps	  involved:	  1)	  Gathering	  information	  on	  climate	  scenarios	  and	  vulnerability	  
2)	  Scope	  potential	  values	  at	  risk	  3)	  Confirm	  actual	  values	  at	  risk,	  4)	  Develop	  a	  profile	  
of	  residents	  and	  their	  values,	  5)	  Identify	  scenarios	  to	  guide	  adaptation	  planning,	  6)	  
Encourage	  community	  participation	  in	  development	  of	  adaptation	  stages.	  These	  six	  
steps	  were	  developed	  and	  tested	  in	  five	  communities	  along	  the	  Gippsland	  East	  coast.	  
It	  is	  hoped	  that	  this	  guide	  will	  be	  used	  by	  communities	  and	  local	  governments	  in	  
Australia,	  and	  internationally,	  to	  expand	  the	  current	  focus	  of	  decision-‐making	  from	  
the	  impacts	  of	  climate	  changes	  on	  health	  and	  finances	  to	  the	  less	  tangible	  factors	  
that	  gives	  meaning	  to	  people's	  everyday	  lives.	  	  
	  	  
Reference:	  	  
Barnett	  J,	  Fincher	  R,	  Hurlimann	  A,	  Graham	  S,	  Montreux	  C	  (2014)	  Incorporating	  
Community	  Values	  into	  Climate	  Change	  Planning:	  A	  Guide	  for	  Local	  Government,	  The	  
University	  of	  Melbourne,	  Melbourne,	  June.	  ISBN:	  978	  0	  7340	  4930	  8.	  Available	  at:	  
http://www.abp.unimelb.edu.au/research/GippslandEast	  
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Reduced	  Emission	  from	  Deforestation	  and	  Degradation	  (REDD+)	  and	  
Social	  Vulnerability	  in	  Vietnam	  
	  
Thu	  Ba	  Huynh	  (1),	  Rodney	  Keenan	  (1)	  	  
(1)	  University	  of	  Melbourne,	  Melbourne,	  VIC,	  Australia	  	  
	  
The	  study	  assesses	  social	  vulnerability	  and	  how	  REDD+	  interventions	  could	  influence	  
resilience	  and	  adaptive	  capacity	  of	  communities	  in	  Lam	  Dong	  province	  of	  Vietnam.	  
Data	  from	  120	  households’	  surveys,	  four	  village	  surveys	  and	  84	  interviews	  with	  
government	  officials	  collected	  over	  three	  years	  (2010-‐2013)	  was	  used	  to	  (i)	  generate	  
livelihood	  profiles	  of	  the	  local	  people,	  who	  are	  vulnerable	  to	  climate	  related	  events	  
and	  to	  (ii)	  assess	  the	  adaptation	  practices	  adopted	  in	  response	  to	  these	  events.	  This	  
study	  also	  documented	  REDD+	  related	  activities,	  especially	  the	  benefit	  distribution	  
systems	  (BDS)	  and	  considers	  potential	  links	  between	  REDD+	  implementation	  and	  
vulnerability	  of	  local	  communities.	  The	  paper	  concludes	  that	  if	  REDD+	  projects	  and	  
payments	  are	  to	  contribute	  to	  reducing	  social	  vulnerability	  and	  building	  adaptive	  
capacity	  of	  local	  communities,	  a	  focus	  on	  poverty	  and	  ethnicity	  in	  the	  design	  of	  the	  
BDS	  is	  important,	  but	  not	  sufficient.	  In	  the	  way	  it	  has	  been	  implemented	  in	  this	  
location,	  the	  BDS	  design	  may	  run	  the	  risk	  of	  increasing	  vulnerability	  of	  some	  non-‐
indigenous	  groups	  and	  fail	  achieve	  REDD+	  goals	  of	  reducing	  emissions	  from	  
deforestation	  and.	  Results	  are	  used	  to	  offer	  policy	  recommendations	  on	  the	  
improved	  design	  of	  REDD+	  interventions	  to	  achieve	  its	  objectives	  as	  a	  climate	  change	  
mitigation	  option	  while	  facilitating	  longer-‐term	  community	  adaptation.	  
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Towards	  a	  Resilient	  Sydney	  -‐	  supporting	  collective	  action	  to	  adapt	  sub	  
national	  government	  services	  to	  regional	  climate	  change	  
	  
Brent	  Jacobs	  (1),	  Louise	  Boronyak	  (1),	  Suzanne	  Dunford	  (2),	  Natasha	  Kuruppu	  (1),	  
Bianca	  Lewis	  (3),	  Christopher	  Lee	  (2)	  	  
(1)	  University	  of	  Technology	  Sydney,	  Sydney,	  NSW,	  Australia,	  (2)	  NSW	  Office	  of	  
Environment	  and	  Heritage,	  Sydney,	  NSW,	  Australia,	  (3)	  Parramatta	  City	  Council,	  
Parramatta,	  NSW,	  Australia	  	  
	  
We	  report	  the	  findings	  of	  an	  assessment	  of	  vulnerability	  to	  climate	  change	  for	  
Sydney,	  Australia.	  Sydney,	  is	  situated	  in	  a	  broad,	  coastal	  river-‐basin,	  is	  geographically	  
separated	  from	  supporting	  natural	  resources,	  and	  can	  expect	  long-‐term	  trends	  in	  
population	  growth	  to	  continue	  placing	  pressure	  on	  infrastructure.	  Climate	  
projections	  indicate	  that	  in	  addition	  to	  increases	  in	  average	  temperature,	  Sydney	  can	  
expect	  higher	  incidence	  of	  extreme	  climate	  events	  such	  as	  heat	  waves,	  bush	  fires	  
(particularly	  on	  the	  city’s	  urban	  fringe),	  intense	  low	  pressure	  weather	  systems	  
(known	  as	  East	  Coast	  lows)	  leading	  to	  riverine	  flooding,	  and	  coastal	  inundation	  from	  
sea	  level	  rise.	  In	  this	  context,	  our	  assessment	  focused	  on	  the	  vulnerability	  of	  and	  
capacity	  to	  adapt	  government	  service	  delivery	  in	  the	  Sydney	  region.	  We	  employed	  a	  
participatory	  integrated	  assessment	  process	  with	  public	  sector	  employees	  
representing	  five	  key	  sectors	  to	  assess	  vulnerabilities	  in	  government	  service	  
provision	  that	  will	  be	  amplified	  by	  future	  changes	  to	  climate.	  These	  were	  identified	  
as:	  lack	  of	  perception	  of	  climate	  risk,	  inadequate	  skills	  and	  knowledge	  to	  understand	  
climate	  impacts,	  pressure	  from	  population	  growth	  on	  human	  settlements,	  
insufficient	  consideration	  of	  climate	  change	  in	  strategic	  planning,	  pressure	  on	  
natural	  resource	  supply	  and	  security,	  and	  an	  inability	  to	  direct	  government	  funding	  
to	  adaptation	  action	  stemming	  from	  current	  political	  ideologies.	  We	  present	  the	  
constraints	  to	  action	  on	  climate	  adaptation	  by	  government	  as	  a	  series	  of	  causal	  loops	  
leading	  to	  thresholds	  of	  change	  along	  an	  adaptation	  pathway,	  which	  culminate	  in	  
societal	  transformation.	  
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Positive	  subsidiarity	  and	  resilience	  -‐	  offering	  a	  way	  for	  governments	  to	  
let	  go?	  	  
	  
Gareth	  Johnston	  (1,2),	  Jacqui	  Remond	  (1)	  	  
(1)	  Australian	  Catholic	  University,	  Sydney,	  Australia,	  (2)	  Macquarie	  University,	  
Sydney,	  Australia,	  	  
	  
Subsidiarity	  is	  a	  key	  governance	  principle	  of	  Catholic	  Social	  teaching,	  the	  rule	  of	  EU	  
law	  and	  many	  military	  systems.	  In	  an	  age	  of	  diminishing	  governments,	  rising	  climate	  
impacts	  and	  political	  polarity,	  the	  authors	  argue	  that	  subsidiarity	  has	  a	  key	  role	  in	  
place	  based	  climate	  decision	  making.	  Using	  examples	  from	  other	  social	  problem	  
solving,	  the	  authors	  relate	  subsidiarity	  to	  their	  work	  in	  ecological	  conversion	  of	  
communities	  as	  a	  step	  towards	  resilience.	  
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Decision	  making	  for	  adaptation:	  the	  AR5	  update	  
	  
Roger	  Jones	  (1)	  	  
(1)	  Victoria	  University,	  Melbourne,	  Victoria,	  Australia	  	  
	  
The	  IPCC	  Fifth	  Assessment	  Report	  (AR5)	  emphasises	  iterative	  risk	  management	  as	  its	  
preferred	  approach	  to	  adaptation,	  but	  what	  does	  that	  mean	  when	  selecting	  
methods	  for	  a	  particular	  assessment?	  Chapter	  2	  in	  the	  Working	  Group	  II	  AR5	  
Foundations	  of	  Decision	  Making	  introduces	  a	  wide	  range	  of	  factors	  that	  influence	  the	  
choice	  and	  application	  of	  decision	  making.	  It	  focuses	  on	  making	  good	  decisions,	  
stating	  that	  a	  good	  climate	  decision	  requires	  information	  on	  climate,	  its	  impacts,	  
potential	  risks,	  and	  vulnerability	  to	  be	  integrated	  into	  an	  existing	  or	  proposed	  
decision-‐making	  context.	  It	  distinguishes	  between	  simple,	  complicated	  and	  complex	  
risks,	  showing	  that	  very	  different	  decision	  processes	  work	  with	  each.	  Simple	  
methods	  can	  use	  straightforward,	  linear	  methods,	  complicated	  methods	  are	  more	  
intricate	  and	  process-‐based,	  while	  complex	  methods	  require	  systems-‐based	  
approaches.	  Elements	  like	  feedbacks,	  the	  relationship	  between	  calculated	  and	  
perceived	  risk,	  institutional	  settings,	  and	  the	  behaviour	  of	  individuals	  and	  groups	  all	  
need	  to	  be	  accounted	  for.	  While	  risks	  of	  all	  complexity	  are	  amenable	  to	  iteration	  in	  
that	  they	  can	  be	  repeated,	  iterative	  and	  reflexive	  processes	  are	  part	  and	  parcel	  of	  
systems-‐based	  approaches.	  
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What	  can	  we	  learn	  from	  the	  drought	  history	  of	  the	  Republic	  of	  
Marshall	  Islands?	  
	  
Nover	  Juria	  (1)	  presenting,	  Elisabeth	  Thompson	  (2)	  	  
(1)	  Republic	  of	  the	  Marshall	  Islands	  National	  Weather	  Service	  Office,	  Marshall	  
Islands,	  Marshall	  Islands,	  (2)	  Bureau	  of	  Meteorology,	  Melbourne,	  Australia	  	  
	  
In	  the	  Republic	  of	  Marshall	  Islands	  (RMI)	  droughts	  generally	  occur	  during	  the	  first	  
four	  to	  six	  months	  following	  an	  El	  Niño	  event.	  However,	  some	  places	  can	  also	  be	  
affected	  by	  droughts	  during	  La	  Niña	  events.	  Analysis	  of	  Majuro	  and	  Kwajalein	  rainfall	  
data	  records,	  back	  to	  1982	  and	  1945	  respectively,	  indicates	  that	  following	  severe	  El	  
Niño	  events,	  rainfall	  in	  the	  Republic	  of	  Marshall	  Islands	  can	  be	  reduced	  by	  as	  much	  
as	  80%.	  During	  an	  El	  Niño	  event	  the	  dry	  season	  begins	  earlier	  and	  ends	  much	  later	  
than	  normal.In	  1998	  the	  whole	  RMI	  was	  affected	  by	  drought	  due	  to	  a	  strong	  El	  Niño	  
event	  within	  the	  Pacific	  Ocean.	  Later	  in	  2007,	  Majuro	  and	  other	  southern	  regions	  
experienced	  a	  drought	  event,	  although	  Kwajalein	  and	  northern	  regions	  did	  not.	  
However,	  early	  in	  2013	  Kwajalein	  and	  the	  northern	  islands	  experienced	  a	  drought	  
event,	  but	  Majuro	  and	  the	  southern	  regions	  were	  not	  affected.This	  study	  has	  found	  
that	  the	  northern	  region	  of	  the	  Republic	  of	  Marshall	  Islands	  has	  experienced	  more	  
drought	  events	  than	  the	  southern	  region.	  Additionally,	  the	  northern	  islands	  of	  the	  
Republic	  of	  Marshall	  Islands	  experience	  droughts	  during	  both	  El	  Niño	  and	  La	  Niña	  
events,	  while	  the	  southern	  islands	  typically	  only	  experience	  severe	  droughts	  during	  
El	  Niño	  events.	  
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Child	  centred	  approach	  to	  climate	  change	  and	  health	  adaptation	  
through	  schools	  :	  A	  randomised	  intervention	  trial	  in	  Bangladesh	  
	  
Md	  Iqbal	  Kabir	  (1,4),	  Mirza	  Afreen	  Fatima	  Lusha	  (2),	  Md	  Bayzidur	  Rahman	  (3),	  
Wayne	  Smith	  (1),	  Abul	  Hasnat	  Milton	  (1)	  	  
(1)	  The	  University	  of	  Newcastle,	  Newcastle,	  NSW,	  Australia,	  (2)	  Climate	  Change	  and	  
Health	  Promotion	  Unit,Ministry	  of	  Health	  &	  Family	  Welfare,	  Dhaka,	  Bangladesh,	  (3)	  
The	  University	  of	  New	  South	  Wales,	  Sydney,	  NSW,	  Australia,	  (4)	  National	  Institute	  of	  
Preventive	  and	  Social	  Medicine,	  NIPSOM,	  Dhaka,	  Bangladesh	  	  
	  
The	  climate	  is	  changing	  and	  human	  health	  is	  being	  affected	  directly	  and	  indirectly	  by	  
this	  change.	  Bangladesh	  topped	  on	  the	  risk	  index	  of	  climate	  victims	  by	  the	  
Intergovernmental	  Panel	  on	  Climate	  Change	  (IPCC).	  Children	  are	  one	  of	  the	  largest	  
and	  most	  vulnerable	  groups	  at	  risk.	  Therefore	  child-‐centred	  approach	  to	  adaptation	  
would	  help	  to	  reduce	  the	  vulnerability.	  Two	  school	  manuals	  were	  developed	  for	  
students	  and	  teachers	  on	  climate	  change	  and	  health	  protection	  by	  the	  Ministry	  of	  
Health,	  Bangladesh	  in	  collaboration	  with	  National	  Curriculum	  and	  Textbook	  Board.	  
This	  randomized	  intervention	  trial	  focused	  on	  mainstreaming	  risk	  awareness	  to	  
Education	  System.	  Around	  3000	  secondary	  school	  student	  participated	  from	  60	  
schools	  throughout	  Bangladesh.	  Then	  1550	  students	  of	  30	  intervention	  schools	  got	  
the	  intervention	  through	  training	  based	  on	  the	  school	  manual.	  At	  the	  same	  time	  a	  
leaflet	  was	  distributed	  among	  1550	  students	  of	  the	  30	  control	  school.Then	  after	  6	  
months	  gap	  a	  post-‐intervention	  test	  of	  same	  questionnaire	  was	  taken	  for	  both	  
intervention	  and	  control	  schools	  and	  scored	  for	  each	  of	  the	  student	  participants	  in	  
both	  groups.	  
	  
The	  variables	  occupation	  of	  family	  head,	  population	  density	  at	  home	  (person	  per	  
room),	  usable	  toilet	  per	  student	  were	  found	  significantly	  different	  between	  the	  
control	  and	  intervention	  groups.	  In	  the	  final	  multivariable	  random	  effect	  models.	  
After	  adjusting	  for	  all	  other	  variables	  the	  students	  in	  the	  intervention	  school	  
obtained	  16%	  (95%CI:	  13%	  to	  19%,	  P<0.001)higher	  marks	  compared	  to	  the	  control	  
school.	  
	  
In	  this	  paper	  we	  have	  explained	  at	  what	  extent	  the	  intervention	  school	  children	  
performed	  better	  in	  comparison	  to	  the	  control	  schools.	  
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Living	  with	  rising	  sea	  levels:	  the	  importance	  of	  the	  time	  factor	  
	  
Jon	  Kellett	  (1),	  Mark	  Western	  (2),	  Carol	  Muzyk	  (3)	  	  
(1)	  University	  of	  Adelaide,	  Adelaide,	  SA,	  Australia,	  (2)	  University	  of	  South	  Australia,	  
Adelaide,	  SA,	  Australia,	  (3)	  District	  Council	  of	  Mallala,	  Adelaide,	  SA,	  Australia	  	  
	  
The	  experience	  of	  applying	  planned	  retreat	  policies	  in	  communities	  facing	  
inundation	  threat	  from	  rising	  sea	  levels	  has	  proved	  problematic	  in	  Australia	  with	  
Byron	  Bay	  a	  well-‐known	  example.	  We	  developed	  a	  tool	  for	  local	  government	  to	  
evaluate	  the	  cost	  of	  different	  policy	  approaches,	  namely	  retreat,	  defend	  or	  
accommodate.	  Over	  2013-‐204	  we	  tested	  this	  tool	  in	  four	  coastal	  settlements	  in	  
South	  Australia	  in	  partnership	  with	  the	  relevant	  local	  council.	  The	  work	  involved	  
digital	  flood	  modelling,	  site	  survey,	  archival	  research	  and	  community	  engagement.	  
What	  we	  learned	  was	  unexpected.	  Even	  when	  it	  is	  clear	  that	  a	  community	  is	  under	  
threat,	  protection	  is	  not	  necessarily	  the	  main	  concern	  of	  residents	  and	  retreat	  is	  the	  
least	  popular	  option.	  Accommodation	  of	  flooding	  however,	  finds	  favour	  with	  both	  
residents	  and	  council	  as	  it	  often	  proves	  to	  be	  the	  least	  cost	  solution.	  As	  a	  result	  we	  
recommend	  councils	  invest	  time	  in	  developing	  policy	  which	  seeks	  to	  address	  public	  
safety	  and	  emergency	  management	  and	  differentiate	  policy	  responses	  between	  new	  
development	  within	  existing	  zoned	  communities	  and	  new	  sub	  divisions.	  We	  argue	  
that	  planning	  policy	  can	  often	  accommodate	  the	  increasing	  threat	  of	  inundation	  in	  
the	  medium	  term	  (up	  to	  2050)	  and	  government	  should	  use	  this	  time	  to	  gradually	  
shift	  liability	  concerns	  and	  land	  owner	  attitudes	  so	  that	  retreat	  will	  be	  an	  
autonomous	  response	  in	  the	  latter	  part	  of	  the	  century.	  Furthermore,	  presenting	  dire	  
warnings	  of	  catastrophic	  sea	  level	  rise	  in	  2100	  is	  counterproductive.	  Careful	  handling	  
of	  time	  factors	  may	  be	  the	  key	  to	  successful	  adaptation	  to	  rising	  sea	  levels	  in	  many	  
cases.	  
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Sciences	  and	  communities	  sharing	  and	  developing	  knowledge:	  the	  
challenge	  of	  informing	  complex	  decisions	  
	  
Richard	  Kenchington	  (1)	  	  
(1)	  University	  of	  Wollongong,	  Wollongong,	  Australia	  	  
	  
The	  coastal	  zone	  is	  the	  focal	  area	  for	  highly	  complex	  and	  interdependent	  sets	  of	  
factors	  operating	  at	  different	  scales.	  	  Inter-‐disciplinary	  science	  boundaries,	  science	  
knowledge/community	  knowledge	  boundaries,	  the	  science	  policy	  boundary,	  and	  the	  
science-‐to-‐knowledge-‐to-‐policy	  process	  are	  central	  issues	  that	  can	  constrain	  
evidence-‐based	  policy	  making	  and	  management.	  	  
	  
Biophysical	  and	  socio-‐economic	  sciences	  are	  crucial	  knowledge	  sources	  but	  they	  
have	  different	  cultures,	  methodological	  frameworks	  and	  views	  of	  science.	  Their	  
interaction	  is	  a	  central	  issue	  in	  coastal	  zone	  management	  because	  achievement	  of	  
objectives	  that	  address	  biophysical	  opportunities	  or	  constraints	  depends	  on	  
influencing	  and	  managing	  people,	  their	  actions	  and	  impacts.	  
	  
This	  paper	  reflects	  on	  work	  of	  the	  CSIRO	  Coastal	  Collaboration	  Cluster	  addressing	  the	  
challenge	  of	  creating	  a	  system	  of	  knowledge	  development	  and	  sharing	  through	  
trans-‐disciplinary	  processes,	  community	  engagement,	  communication	  and	  
knowledge	  sharing.	  
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City	  Resilience	  Framework:	  an	  evidence-‐based	  framework	  for	  building	  
and	  measuring	  city	  resilience	  
	  
Sam	  Kernaghan	  (1),	  Rob	  Turk	  (1)	  	  
(1)	  Arup,	  Sydney,	  NSW,	  Australia	  	  
	  
City	  resilience	  describes	  the	  capacity	  of	  cities	  to	  function,	  so	  that	  communities,	  
business	  and	  government	  survive	  and	  thrive	  no	  matter	  what	  stresses	  or	  shocks	  they	  
encounter.	  From	  its	  early	  conceptual	  beginnings	  within	  the	  field	  of	  ecology	  in	  the	  
1970s,	  ‘resilience'	  has	  been	  understood	  as	  the	  capacity	  of	  a	  system	  or	  agent	  to	  
maintain	  or	  recover	  functionality	  in	  the	  event	  of	  disruption	  or	  disturbance.	  
	  
Current	  approaches	  that	  apply	  this	  concept	  to	  cities	  view	  resilience	  as	  a	  process	  of	  
evolution.	  Recent	  shocks	  suffered	  by	  cities	  -‐such	  as,	  Hurricane	  Katrina	  in	  New	  
Orleans,	  2005;	  bushfires	  in	  Victoria,	  2009;	  and	  Superstorm	  Sandy	  in	  New	  York,	  2012	  -‐	  
have	  highlighted	  the	  urgent	  need	  to	  translate	  this	  evolutionary	  approach	  into	  action.	  
However,	  turning	  the	  concept	  of	  resilience	  into	  practice,	  particularly	  in	  cities,	  is	  a	  
challenge	  not	  yet	  addressed	  by	  political	  leaders,	  academics	  and	  practitioners.	  
	  
This	  paper	  will	  share	  the	  preliminary	  results	  of	  a	  research	  project[1]	  carried	  out	  by	  
Arup	  in	  collaboration	  with	  the	  Rockefeller	  Foundation.	  The	  project's	  focus	  is	  on	  
creating	  an	  outcomes-‐based	  framework	  for	  understanding	  city	  resilience,	  which	  will	  
ultimately	  result	  in	  a	  measurable	  ‘index'	  for	  each	  city	  which	  can	  guide	  progress	  and	  
inform	  urban	  investment	  decisions.	  Building	  on	  a	  comprehensive	  literature	  review,	  
case	  studies,	  and	  primary	  evidence	  gathered	  from	  government,	  business,	  and	  
communities	  in	  six	  cities	  world-‐wide,	  this	  tool	  aims	  at	  helping	  city	  governments	  and	  
other	  urban	  actors	  to	  define	  a	  trajectory	  of	  resilience	  by	  defining	  outcomes,	  
measuring	  progress,	  and	  identifying	  current	  gaps	  and	  opportunities.	  
	  	  
[1]	  http://publications.arup.com/Publications/C/City_Resilience_Framework.aspx	  
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Adapting	  water	  resource	  management:	  lessons	  from	  the	  Mekong	  River	  
Commission	  
	  
Anthony	  Kiem	  (1)	  	  
(1)	  University	  of	  Newcastle,	  Newcastle,	  NSW,	  Australia	  	  
	  
The	  Mekong	  River	  Commission	  (MRC)	  was	  established	  in	  1995	  between	  the	  
governments	  of	  Cambodia,	  Laos,	  Thailand	  and	  Vietnam.	  The	  MRC	  Mission	  is:	  “To	  
promote	  and	  coordinate	  sustainable	  management	  and	  development	  of	  water	  and	  
related	  resources	  for	  the	  countries’	  mutual	  benefit	  and	  the	  people’s	  well-‐being	  by	  
implementing	  strategic	  programmes	  and	  activities	  and	  providing	  scientific	  
information	  and	  policy	  advice”.	  The	  MRC’s	  Climate	  Change	  and	  Adaptation	  Initiative	  
(CCAI)	  started	  in	  August	  2009	  as	  a	  regional	  collaborative	  initiative	  to	  support	  Lower	  
Mekong	  Basin	  (LMB)	  countries	  in	  adapting	  to	  the	  impacts	  and	  new	  challenges	  of	  
climate	  change.	  The	  CCAI	  focuses	  on:	  (i)	  climate	  change	  impact	  and	  vulnerability	  
assessment,	  adaptation	  planning	  and	  implementation	  in	  priority	  locations	  within	  the	  
LMB;	  (ii)	  building	  knowledge	  and	  capacity	  at	  different	  levels	  (institutional,	  technical	  
and	  managerial	  capacity);	  (iii)	  regional	  adaptation	  strategy	  supporting	  national	  
frameworks;	  (iv)	  regional	  partnership	  and	  collaboration.	  This	  presentation	  will	  focus	  
on	  the	  recent	  climate	  change	  impact	  assessment	  and	  adaptation	  planning	  work	  that	  
MRC	  CCAI	  have	  undertaken.	  In	  particular,	  the	  criteria	  and	  methodology	  used	  to	  
develop	  climate	  change	  scenarios,	  along	  with	  quantifying	  and	  accouting	  for	  the	  
associated	  uncertainties,	  will	  be	  summarised.	  The	  paradigm	  shift,	  that	  MRC	  has	  
adopted,	  towards	  a	  decision	  led	  (bottom-‐up)	  approach	  to	  climate	  change	  adaptation	  
that	  decouples	  the	  impact	  and	  vulnerability	  assessment	  from	  the	  climate	  model	  
based	  scenario	  development	  will	  also	  be	  discussed.	  Adaptive	  water	  resource	  
management	  such	  as	  this	  is	  occuring	  internationally	  and	  lessons	  can	  be	  learned	  from	  
the	  MRC	  approach	  that	  would	  be	  applicable	  and	  useful	  in	  the	  Australian	  context	  (e.g.	  
the	  Murray-‐Darling	  Basin).	  
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Improving	  drought	  response	  by	  examining	  past	  impacts	  on	  water	  
resources	  in	  Port	  Moresby	  
	  
Kila	  Kenan	  Kila	  (1),	  Jason	  Smith	  (2)	  	  
(1)	  Papua	  New	  Guinea	  National	  Weather	  Service,	  Port	  Moresby,	  Papua	  New	  Guinea,	  
(2)	  Bureau	  of	  Meteorology,	  Melbourne,	  Australia	  	  
	  
Papua	  New	  Guinea	  is	  one	  location	  in	  the	  Pacific	  that	  is	  impacted	  by	  the	  El	  Niño-‐
Southern	  Oscillation	  (ENSO).	  Past	  records	  show	  that	  El	  Niño	  extremes	  can	  lead	  to	  
severe	  droughts	  such	  as	  the	  one	  that	  occurred	  in	  1997/1998.	  This	  event	  was	  
extreme	  enough	  to	  cause	  devastating	  impacts	  on	  Port	  Moresby	  and	  around	  Papua	  
New	  Guinea	  (PNG).	  Port	  Moresby	  has	  become	  an	  area	  of	  interest	  due	  to	  its	  
susceptibility	  to	  drought	  and	  reliance	  on	  hydro-‐electricity	  which	  has	  prompted	  
further	  research	  on	  severe	  drought	  impacts	  that	  occur	  as	  a	  result	  of	  El	  Niño.	  This	  
study	  is	  aimed	  at	  investigating	  how	  the	  impact	  of	  the	  past	  droughts	  on	  water	  
resources	  in	  Port	  Moresby	  can	  be	  used	  to	  prioritise	  drought	  response	  and	  
adaptation	  measures	  for	  future	  El	  Niño	  events.	  Reliable	  long	  term	  climate	  records	  
exist	  for	  Port	  Moresby	  which	  were	  used	  to	  examine	  the	  links	  between	  rainfall,	  
temperature,	  drought,	  and	  El	  Nino.	  The	  Southern	  Oscillation	  Index,	  NINO3.4	  and	  
local	  sea	  surface	  temperatures	  were	  used	  as	  indicators	  of	  El	  Niño.	  My	  preliminary	  
research	  indicates	  that	  El	  Niño	  events	  generally	  lead	  to	  a	  reduction	  in	  rainfall	  at	  Port	  
Moresby	  which	  can	  lead	  to	  severe	  drought.	  Previous	  records	  show	  devastating	  
impacts	  of	  this	  reduction	  in	  rainfall	  on	  water	  resources.	  The	  two	  main	  entities	  
affected	  are	  the	  PNG	  Power	  (power	  supplier)	  and	  Eda	  Ranu	  (Water	  supplier)	  who	  
rely	  heavily	  on	  a	  single	  water	  storage	  reservoir.	  Increasing	  population	  in	  and	  around	  
Port	  Moresby	  means	  that	  the	  impacts	  of	  water	  scarcity	  are	  likely	  to	  increase	  in	  the	  
future.	  
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Managing	  a	  highly	  variable	  and	  changing	  climate	  –	  a	  climate	  science	  
perspective	  
	  
Philip	  Kokic	  (1),	  Warren	  Jin	  (1),	  Steven	  Crimp	  (1),	  Donald	  Gaydon	  (1),	  Mark	  Howden	  
(1),	  David	  Cattanach	  (2)	  	  
(1)	  CSIRO,	  Canberra,	  Australia,	  (2)	  MCVP	  Climate	  Champions,	  Canberra,	  Australia	  	  
	  
Climate	  is	  one	  of	  the	  most	  significant	  considerations	  for	  Australian	  Agri-‐businesses	  
profitability.	  If	  managed	  well	  it	  can	  deliver	  profitability	  or	  if	  managed	  poorly	  it	  can	  
result	  in	  economic	  stress	  and	  hardship.	  
	  
Climate	  information	  to	  support	  agricultural	  decision	  making	  is	  required	  over	  a	  range	  
of	  time-‐scales	  e.g.	  daily,	  seasonal	  and	  decadal,	  and	  it	  must	  be	  delivered	  in	  a	  form	  
that	  is	  salient,	  contextualised	  and	  relevant	  to	  producer	  needs.	  
	  
We	  present	  a	  statistical	  approach	  for	  the	  development	  of	  a	  regionalised	  seasonal	  
climate	  forecasting	  system	  for	  southern	  New	  South	  Wales.	  We	  outline	  the	  process	  
for	  selecting	  appropriate	  model	  covariates	  responsible	  for	  variability	  in	  this	  region	  
and	  the	  approach	  used	  to	  engage	  with	  producers	  in	  the	  region	  to	  “road-‐test”	  this	  
selection.	  We	  test	  the	  performance	  of	  the	  forecast	  system	  over	  the	  period	  1995	  to	  
2011	  and	  compare	  the	  predictive	  performance	  with	  other	  available	  operational	  
forecasting	  systems.	  Over	  this	  period,	  the	  seasonal	  climate	  forecast	  predictive	  
performance	  was	  superior	  (i.e.	  as	  measured	  by	  percent	  persistence)	  to	  other	  
forecasting	  systems,	  with	  results	  5	  to	  17%	  higher	  across	  all	  months	  except	  for	  the	  
period	  December	  to	  February	  were	  results	  were	  approximately	  5%	  lower.	  
	  
This	  presentation	  is	  supported	  by	  two	  other	  papers	  submitted	  to	  this	  session	  that	  
provide	  a	  stakeholder	  perspective	  on	  climate	  information	  needs	  and	  the	  integration	  
of	  this	  information	  into	  a	  systems	  modelling	  approach	  to	  assess	  resultant	  on	  farm	  
value	  and	  utility.	  
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Co-‐producing	  climate	  knowledge,	  2:	  Communities	  of	  practice	  and	  
decision-‐relevance	  
	  
Judy	  Lawrence	  (1)	  	  
(1)	  New	  Zealand	  Climate	  Change	  Research	  Institute,	  Victoria	  University	  of	  
Wellington,	  Wellington,	  New	  Zealand	  	  
	  
One	  focus	  of	  the	  Climate	  Change	  Impacts	  and	  Implications	  program,	  is	  to	  increase	  
the	  relevance	  of	  climate	  change	  science,	  and	  the	  decision-‐making	  capacity	  of	  
stakeholders	  to	  consider	  implications	  of	  climate	  change	  risks.	  We	  are	  producing	  
knowledge	  about	  how	  climate	  change	  is	  understood	  by	  those	  affected	  by	  climate	  
change,	  how	  they	  use	  climate	  and	  relevant	  non-‐climate	  information	  in	  their	  
decisions	  and	  its	  relative	  importance	  for	  decision	  making.	  We	  recognize	  that	  
different	  end-‐users	  (a)	  require	  different	  knowledge,	  and	  (b)	  learn	  in	  different	  ways.	  
The	  Communities	  of	  Practice,	  are	  our	  mechanism	  for	  mutual	  learning	  between	  
researchers	  and	  end-‐user	  groups.	  End-‐users	  are	  defined	  as	  central	  and	  local	  
government,	  business,	  enterprise	  and	  industry,	  communities	  and	  Māori.	  Working	  
with	  them	  ensures	  that	  the	  users	  can	  define	  their	  decision	  requirements	  for	  
developing	  adaptive	  capacity	  to	  address	  changing	  climate	  as	  it	  impacts	  on	  their	  
activities	  and	  decisions.	  Stakeholders	  want	  information	  provided	  in	  accessible	  
formats	  and	  institutional	  mechanisms	  that	  are	  relevant,	  credible,	  and	  legitimate.	  We	  
have	  found	  that	  there	  are	  political	  and	  communication	  barriers	  to	  understanding	  the	  
implications	  of	  climate	  change;	  capability	  and	  capacity	  deficits	  made	  worse	  by	  
misaligned	  governance	  and	  institutional	  actors;	  use	  of	  inadequate	  planning	  
measures;	  and	  that	  climate	  extremes	  are	  important.	  By	  linking	  the	  knowledge	  
production	  with	  the	  modelling	  we	  will	  help	  ensure	  project	  outcomes	  are	  aligned	  to	  
decision-‐makers'	  needs.	  	  
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Dynamic	  institutional	  design	  for	  changing	  climate	  -‐	  lessons	  from	  
analogues	  
	  
Judy	  Lawrence	  (1)	  	  
(1)	  New	  Zealand	  Climate	  Change	  Research	  Institute,	  Victoria	  University	  of	  
Wellington,	  Wellington,	  New	  Zealand	  	  
	  
	  	  
There	  is	  limited	  experience	  with	  institutions	  and	  governance	  arrangements	  that	  
address	  the	  uncertain	  and	  dynamic	  effects	  of	  climate	  change	  on	  human	  systems.	  
This	  paper	  therefore	  looks	  for	  lessons	  from	  potential	  analogues	  to	  climate	  change	  
that	  might	  inform	  how	  to	  design	  and	  implement	  institutions	  of	  a	  more	  dynamic	  kind.	  
The	  analogues	  chosen	  were	  pandemics,	  biosecurity	  threat,	  earthquakes,	  financial	  
supervision,	  insurance,	  superannuation,	  and	  surgical	  risk	  management.	  In-‐depth	  
interviews	  and	  documentary	  evidence	  indicates	  that	  the	  analogues	  that	  address	  
sudden	  threats	  suffer	  from	  the	  same	  static	  constraints	  evident	  in	  climate	  change	  risk	  
management	  regimes	  and	  from	  short-‐term	  focus.	  On	  the	  other	  hand	  institutions	  that	  
anticipate	  crises	  that	  develop	  more	  slowly	  or	  that	  change	  over	  time,	  have	  empirical	  
relevance	  for	  managing	  climate	  risk.	  I	  found	  that	  the	  most	  effective	  mechanisms	  and	  
potentially	  relevant	  lessons	  for	  dealing	  with	  uncertainty	  and	  dynamic	  change	  exist	  
where	  the	  community	  has	  a	  high	  expectation	  of	  personal	  ‘safety'	  and	  trust,	  or	  where	  
there	  are	  strong	  societal	  norms	  about	  ‘protection'	  of	  groups	  in	  society	  like	  the	  
elderly	  for	  example.	  These	  were	  found	  in	  the	  procedures	  and	  processes	  around	  
surgical	  settings	  and	  the	  institutional	  arrangements	  for	  the	  NZSuperfund.	  These	  
analogues	  address	  procedural	  and	  intuitive	  human	  responses,	  and	  changing	  
demographics	  and	  future	  risk	  respectively,	  reinforced	  by	  measures	  that	  have	  built-‐in	  
redundancy	  and	  professional	  regulatory	  regimes.	  The	  uptake	  of	  current	  adaptive	  
management	  institutions	  has	  been	  slow	  and	  contested,	  therefore	  these	  analogues	  
by	  embedding	  human	  behaviour	  and	  dynamic	  change	  characteristics	  are	  relevant	  for	  
the	  design	  of	  institutions	  that	  can	  accommodate	  changing	  climate	  risk.	  
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Applying	  and	  elaborating	  the	  dynamic	  adaptive	  pathways	  approach	  
	  
Judy	  Lawrence	  (1),	  Marjolijn	  Haasnoot	  (2)	  	  
(1)	  New	  Zealand	  Climate	  Change	  Research	  Institute,	  Victoria	  University	  of	  
Wellington,	  Wellington,	  New	  Zealand,	  (2)	  DELTARES,	  Delft,	  The	  Netherlands	  	  
	  
The	  dynamic	  adaptation	  pathways	  approach	  for	  decision	  making	  under	  uncertainty	  
has	  been	  taken	  up	  in	  practice	  and	  in	  science	  for	  implementing	  climate-‐resilient	  
pathways.	  Its	  application	  in	  real-‐world	  situations	  is	  limited	  to	  the	  Dutch	  Rhine	  Delta	  
and	  for	  the	  Thames	  Estuary.	  To	  gain	  more	  experience	  using	  and	  developing	  this	  
approach	  across	  different	  institutional,	  cultural	  and	  environmental	  contexts	  and	  
scales,	  we	  will	  apply	  it	  in	  a	  local	  government	  flood	  risk	  management	  context	  in	  New	  
Zealand.	  To	  date,	  both	  structural	  and	  spatial	  planning	  measures	  have	  failed	  to	  
adequately	  anticipate	  increasing	  flood	  risk	  from	  climate	  change	  and	  increasing	  socio-‐
economic	  value.	  We	  will	  develop	  a	  dynamic	  adaptive	  plan	  and	  test	  its	  robustness	  
across	  a	  range	  of	  climate	  and	  socio-‐economic	  futures	  and	  for	  its	  flexibility	  to	  enable	  
continuous	  adjustments	  as	  the	  climate	  changes.	  We	  will	  engage	  with	  local	  
government	  using	  the	  ‘Sustainable	  Delta'	  Game	  to	  socialize	  the	  approach;	  evaluate	  
the	  game	  sessions;	  discuss	  the	  applicability	  of	  the	  approach	  in	  a	  range	  of	  
institutional	  settings,	  e.g.	  What	  is	  your	  policy	  vulnerable	  to?	  What	  could	  make	  the	  
policy	  fail?	  What	  are	  the	  adaptation	  options	  and	  their	  path-‐dependency?	  Such	  
questions	  would	  help	  identify	  adaptation	  tipping	  points	  of	  potential	  policy	  actions	  
and	  pathways	  after	  such	  tipping	  points,	  to	  enable	  discussion	  of	  policy	  thresholds	  and	  
assumptions	  behind	  a	  policy.	  This	  test	  case	  would	  demonstrate	  the	  utility	  of	  the	  
pathways	  approach	  for	  decision	  makers	  at	  local	  scales.	  
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Ebb	  and	  flow	  but	  little	  adaptation:	  A	  decade	  of	  discourse	  about	  coastal	  
policies	  in	  NSW	  
	  
Anne	  Leitch	  (1)	  	  
(1)	  ARC	  Centre	  of	  Excellence,	  Coral	  Reef	  Studies,	  James	  Cook	  University,	  Qld,	  Australia	  	  
	  
Rising	  sea	  levels	  are	  one	  of	  the	  most	  certain	  of	  the	  impacts	  of	  sea	  level	  rise	  and	  yet	  
this	  certainty	  has	  not	  translated	  into	  effective	  adaptation	  strategies	  to	  sea	  level	  rise	  
through	  clear	  directions	  for	  coastal	  policy	  in	  Australia.	  
	  
This	  research	  analyses	  media	  discourse	  of	  coastal	  policies	  in	  NSW	  over	  a	  decade	  
from	  2004	  to	  2014.	  During	  this	  time	  several	  coastal	  towns	  became	  hotspots	  for	  
coastal	  erosion,	  including	  Lake	  Cathie,	  Old	  Bar,	  Wooli,	  Byron	  Bay,	  and	  Kingscliff.	  For	  
some	  communities	  this	  meant	  they	  also	  became	  hotspots	  of	  debate	  over	  potential	  
options	  for	  local	  and	  state	  government	  response	  to	  coastal	  erosion.	  As	  well	  as	  
including	  major	  coastal	  erosion	  events	  this	  period	  also	  includes	  changes	  in	  State	  
government	  policy	  on	  sea	  level	  rise	  with	  sea	  level	  rise	  benchmarks	  introduced	  in	  
2009	  and	  then	  abandoned	  in	  2012	  and	  local	  government	  instead	  permitted	  to	  
determine	  their	  own	  projections.	  
	  
Analysis	  of	  the	  media	  discourse	  during	  this	  decade	  sheds	  light	  on	  community	  
perceptions	  of	  sea	  level	  rise	  -‐	  and	  of	  potential	  responses	  to	  sea	  level	  rise,	  social	  
construction	  of	  risk,	  and	  sense	  of	  place	  and	  identity.	  This	  research	  highlights	  themes	  
that	  are	  important	  for	  the	  community	  and	  will	  provide	  guidance	  for	  local	  
governments	  considering	  sea	  level	  rise	  related	  policy	  in	  framing	  relevant	  issues.	  
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Mainstreaming	  climate	  change	  adaptation	  in	  a	  multilateral	  
development	  bank-‐funded	  road	  infrastructure	  project	  in	  Cambodia:	  
challenges	  and	  opportunities	  
	  
Bunlong	  Leng	  (1)	  	  
(1)	  University	  of	  Melbourne,	  Victoria,	  Australia	  	  
	  
Vulnerability	  to	  environmental	  and	  climate	  change,	  and	  the	  measures	  taken	  to	  
reduce	  or	  adapt	  to	  it,	  are	  already	  well	  researched.	  However	  there	  is	  little	  research	  on	  
how	  climate	  change	  adaptation	  is	  being	  mainstreamed	  into	  the	  large	  development	  
investments	  of	  major	  donors	  in	  developing	  countries.	  Multilateral	  Development	  
Bank	  (MDB)	  investments	  are	  often	  in	  climate-‐sensitive	  sectors	  and	  locations,	  
particularly	  those	  exposed	  to	  extreme	  events	  like	  river	  basins	  and	  low-‐lying	  
floodplains	  and	  deltas.	  A	  donor's	  "as-‐usual"	  investments	  may	  actually	  increase	  
climate	  change	  vulnerability	  or	  hamper	  the	  progress	  of	  poverty	  alleviation	  in	  the	  
face	  of	  climate	  change.	  MDBs	  have	  recognized	  that	  efforts	  to	  overcome	  poverty	  and	  
advance	  development	  can	  no	  longer	  ignore	  the	  urgent	  need	  to	  address	  climate	  
change	  risks.	  With	  foresight,	  planning	  can	  be	  designed	  to	  reduce	  these	  risks.	  
However,	  there	  is	  little	  evidence	  to	  show	  how	  MDBs	  have	  actually	  incorporated	  
climate	  change	  adaptation	  (CCA)	  considerations	  into	  their	  development	  investments	  
and	  how	  MDBs	  can	  become	  a	  guiding	  example	  for	  others	  (Boakye-‐Agyei,	  2011,	  p.	  
265).	  Building	  on	  institutional	  theory	  associated	  with	  environmental	  impact	  
assessment,	  this	  paper	  explores	  how	  climate	  change	  adaptation	  has	  been	  empirically	  
mainstreamed	  into	  a	  Multilateral	  Development	  Bank-‐funded	  road	  infrastructure	  
investment	  in	  Cambodia.	  The	  paper	  therefore	  provides	  a	  contribution	  to	  
understanding	  whether	  the	  MDBs	  can	  play	  a	  leading	  role	  in	  promoting	  CCA	  
considerations	  into	  their	  current	  and	  future	  development	  investments.	  
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Poster	  session,	  Tuesday	  &	  Wednesday	  6.30-‐7.30pm	  

	  
	  

Tropical	  cyclones	  and	  their	  impact	  on	  Samoa	  
	  
Junior	  Lepale	  (1),	  Fata	  Seuseau	  (1),	  Simon	  McGree	  (2)	  	  
(1)	  Samoa	  Meteorological	  Service,	  Apia,	  Samoa,	  (2)	  Bureau	  of	  Meteorology,	  
Melbourne,	  Australia	  	  
	  
The	  numbers	  of	  tropical	  cyclones	  affecting	  Samoa	  varies	  considerably	  from	  year	  to	  
year.	  In	  some	  seasons	  there	  have	  been	  no	  cyclones	  close	  to	  Samoa	  whereas	  in	  the	  
1980/81	  and	  2004/05	  seasons	  five	  cyclones	  past	  within	  400	  km	  of	  Apia.	  On	  occasion	  
an	  intense	  cyclone	  passes	  over	  the	  Samoan	  islands	  causing	  significant	  wind	  damage	  
and	  severe	  river	  and	  coastal	  flooding.	  A	  number	  of	  lives	  have	  been	  lost	  and	  the	  cost	  
to	  the	  economy	  has	  been	  large,	  as	  much	  as	  four	  times	  the	  national	  GDP.Our	  study	  
examines	  the	  climatology	  of	  tropical	  cyclones	  in	  the	  Samoan	  region,	  trends	  in	  total	  
and	  intense	  cyclones	  and	  the	  relationship	  with	  El	  Niño-‐Southern	  Oscillation,	  in	  order	  
to	  examine	  community	  vulnerability.	  In	  addition	  we	  present	  and	  compare	  the	  
impacts	  of	  the	  most	  damaging	  cyclones	  in	  recent	  years	  which	  are	  Ofa,	  Val	  and	  
Evan.Once	  vulnerability	  has	  been	  established,	  adaptation	  options	  including	  
traditional	  coping	  mechanisms	  can	  be	  determined.	  This	  is	  especially	  important	  
considering	  most	  models	  project	  an	  increase	  in	  the	  proportion	  of	  the	  most	  severe	  
cyclones	  over	  the	  course	  of	  the	  21st	  century	  in	  the	  south-‐east	  Pacific	  Ocean	  basin.	  
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Consumer	  perspectives	  of	  adaptation	  in	  the	  food	  sector	  
	  
Lilly	  Lim-‐Camacho	  (1),	  Gemma	  Lewis	  (2),	  Simon	  Somogyi	  (3),	  Anoma	  Ariyawardana	  
(3),	  Steven	  Crimp	  (4)	  	  
(1)	  CSIRO,	  Pullenvale,	  QLD,	  Australia,	  (2)	  University	  of	  Tasmania,	  Launceston,	  TAS,	  
Australia,	  (3)	  University	  of	  Queensland,	  Gatton,	  QLD,	  Australia,	  (4)	  CSIRO,	  Black	  
Mountain,	  ACT,	  Australia	  	  
	  
At	  a	  global,	  national	  and	  local	  level	  climate	  change	  is	  increasingly	  of	  concern	  to	  
government,	  businesses,	  communities	  and	  individuals	  given	  its	  potential	  impacts	  on	  
future	  food	  security.	  Although	  there	  has	  been	  fairly	  widespread	  research	  into	  
community	  response	  and	  attitudes	  to	  climate	  change,	  there	  is	  still	  limited	  
understanding	  as	  to	  how	  consumers	  are	  affected	  by	  climate	  change	  from	  an	  
adaptation	  perspective.	  As	  part	  of	  a	  broader	  study	  we	  set	  out	  to	  explore	  how	  
Australian	  consumers	  perceive	  climate	  change,	  and	  in	  particular,	  how	  they	  may	  
respond	  to	  adaptation	  strategies	  implemented	  by	  food	  businesses.	  By	  adopting	  a	  
combination	  of	  qualitative	  and	  quantitative	  research	  techniques	  we	  investigated	  
how	  consumers	  feel	  they	  are	  affected	  by	  climate	  change;	  how	  they	  respond	  in	  
specific	  climate	  change	  adaptation	  scenarios;	  and	  more	  generally	  what	  their	  
concerns	  are	  surrounding	  climate	  change	  and	  food.	  Our	  findings	  suggest	  that	  
consumers	  are	  concerned	  for	  the	  impacts	  of	  climate	  change	  on	  their	  food	  supply,	  
particularly	  for	  fresh	  produce.	  The	  majority	  of	  consumers	  were	  sensitive	  to	  price	  
changes	  that	  resulted	  from	  adaptation;	  however,	  health	  concerns,	  product	  origin	  
and	  supporting	  farmers	  were	  also	  important	  factors	  influencing	  their	  purchase	  
decisions.	  In	  effect,	  consumers	  are	  willing	  to	  pay	  and	  continue	  to	  buy	  adapted	  food	  
products	  as	  long	  as	  food	  price	  increases	  are	  within	  an	  acceptable	  range,	  quality	  of	  
food	  does	  not	  dramatically	  decrease	  and	  that	  imported	  food	  does	  not	  substitute	  
local	  food	  production.	  These	  findings	  demonstrate	  the	  potential	  value	  of	  adaptation	  
strategies	  for	  food	  businesses	  who	  strive	  to	  gain	  and	  maintain	  competitive	  
advantage	  in	  a	  climate-‐changed	  world.	  
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Creating	  and	  sustaining	  value	  in	  light	  of	  change:	  A	  value	  chain	  
approach	  to	  climate	  adaptation	  
	  
Lilly	  Lim-‐Camacho	  (1),	  Steven	  Crimp	  (2),	  Mark	  Howden	  (2)	  	  
(1)	  CSIRO,	  Pullenvale,	  QLD,	  Australia,	  (2)	  CSIRO,	  Black	  Mountain,	  ACT,	  Australia	  	  
	  
Value	  chains	  have	  long	  been	  regarded	  as	  the	  physical	  and	  social	  network	  of	  firms	  
that	  enable	  the	  delivery	  of	  consumer	  value,	  and	  the	  distribution	  of	  profits	  that	  result	  
from	  this.	  Value	  chains	  operate	  as	  an	  integral	  part	  of	  the	  supply	  chain	  with	  the	  
former	  focussed	  on	  information,	  knowledge	  and	  value	  and	  the	  latter	  with	  the	  
production	  and	  distribution	  of	  a	  product.	  There	  is	  growing	  awareness	  that	  both	  
supply	  and	  value	  chains	  are	  now	  more	  at	  risk	  as	  the	  impacts	  of	  climate	  change	  and	  
associated	  variability	  are	  felt	  from	  farm	  input	  suppliers	  all	  the	  way	  to	  consumer	  
markets.	  In	  order	  to	  minimise	  exposure	  to	  climate	  risks	  and	  maintain	  or	  possibly	  
enhance	  productivity,	  adaptation	  options,	  and	  their	  implications,	  must	  be	  
considered	  across	  the	  entire	  chain.	  We	  adopted	  a	  value	  chain	  analysis	  approach	  to	  
evaluate	  known	  and	  foreseen	  impacts	  of	  climate	  change,	  and	  identify	  adaptation	  
options	  that	  realise	  broader	  benefits	  across	  firms.	  We	  present	  results	  from	  two	  
Australian	  case	  studies	  from	  the	  food	  and	  beverage	  industries	  that	  highlight	  the	  
inter-‐related	  impacts	  of	  climate	  change	  across	  the	  value	  chain	  as	  well	  as	  some	  of	  the	  
innovative	  adaptation	  responses	  that	  have	  been	  identified	  as	  part	  of	  this	  assessment	  
process.	  Finally,	  we	  consider	  the	  linkages	  between	  supply	  chain	  and	  value	  chain	  
management	  theory	  in	  identifying	  the	  key	  drivers	  of	  successful	  consideration	  of	  
climate	  change	  across	  chains	  and	  how	  this	  is	  supported	  in	  practice.	  
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Engaging	  Australia:	  lessons	  from	  the	  AdaptNRM	  engagement	  strategy	  
	  
Lilly	  Lim-‐Camacho	  (1),	  Barton	  Loechel	  (1),	  Christopher	  Cvitanovic	  (2),	  Veronica	  Doerr	  
(2)	  	  
(1)	  CSIRO,	  Pullenvale,	  Australia,	  (2)	  CSIRO,	  Black	  Mountain,	  Australia	  	  
	  
Across	  Australia,	  natural	  resource	  management	  (NRM)	  groups	  are	  currently	  
undertaking	  a	  process	  of	  incorporating	  climate	  change	  and	  adaptation	  information	  
into	  planning	  processes.	  However,	  they	  are	  faced	  with	  the	  significant	  task	  of	  
identifying,	  interpreting,	  prioritising	  and	  utilising	  information	  that	  is	  currently	  
available,	  with	  even	  more	  information	  available	  to	  them	  in	  the	  near	  future.	  To	  
support	  this	  process,	  CSIRO	  is	  developing	  a	  suite	  of	  climate	  adaptation	  information	  
packages	  for	  NRM	  groups	  nationally,	  with	  the	  aim	  of	  providing	  information	  that	  is	  
relevant	  for	  NRM	  planning.	  Here	  we	  reflect	  on	  the	  National	  NRM	  Impact	  and	  
Adaptation	  Project's	  engagement	  strategy,	  AdaptNRM,	  and	  how	  it	  has	  worked	  so	  far	  
with	  NRM	  groups	  Australia-‐wide	  in	  developing	  and	  delivering	  these	  information	  
packages.	  We	  reflect	  on	  lessons	  learned	  from	  the	  AdaptNRM	  engagement	  model	  
utilising	  data	  from	  evaluation	  surveys	  and	  other	  direct	  feedback.	  Our	  aim	  is	  to	  
stimulate	  discussion	  in	  order	  to	  generate	  strategies	  for	  better	  engaging	  with	  
practitioners	  and	  end-‐users	  at	  broad	  scales.	  Our	  experience	  shows	  us	  that	  clarity	  of	  
objectives,	  clarity	  of	  roles,	  managing	  expectations	  and	  an	  allowance	  for	  flexibility	  are	  
key	  in	  ensuring	  successful	  engagement.	  However,	  we	  ask	  the	  question	  -‐	  how	  can	  we	  
improve	  the	  AdaptNRM	  engagement	  model	  to	  arrive	  at	  a	  well-‐informed,	  
empowered	  and	  climate-‐adapted	  NRM	  community?	  
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Adaptive	  reuse	  of	  vacant	  spaces	  in	  a	  changing	  climate	  –	  the	  case	  of	  the	  
city	  of	  Tainan	  
	  
Ming-‐Ching	  Lin	  (1),	  Li-‐Li	  Chang	  (1)	  	  
(1)	  Department	  of	  Architecture	  and	  Urban	  Design	  College	  of	  Environmental	  Design	  
Chinese	  Culture	  University,	  TAIPEI,	  Taiwan	  	  
	  
In	  recent	  years,	  due	  to	  global	  warming,	  the	  sudden	  heavy	  rainfall	  is	  the	  normality.	  
For	  densely	  populated	  urban	  areas,	  the	  most	  direct	  impact	  is	  flooding	  derived	  by	  
showers,	  challenging	  existing	  drainage	  systems.	  It	  may	  affect	  the	  public	  transport	  
safety,	  regional	  business	  development	  and	  further	  the	  national	  economy.	  
	  	  
While	  the	  public	  facilities	  in	  urban	  areas	  have	  been	  well	  set	  up,	  strengthening	  the	  
effectiveness	  of	  the	  facilities	  to	  cope	  with	  the	  flooding	  becomes	  an	  important	  topic	  
of	  urban	  development.	  Adaptive	  reuse	  of	  vacant	  spaces	  in	  a	  changing	  climate	  in	  
urban	  areas	  raises	  improvement	  opportunity	  to	  alleviate	  flooding	  problems.	  
	  	  
This	  paper	  provides	  insights	  into	  the	  historical	  city	  of	  Tainan	  in	  Taiwan.	  In	  order	  to	  
address	  adaptive	  reuse	  of	  vacant	  spaces	  in	  a	  changing	  climate,	  key	  measures	  and	  
programs	  were	  reviewed	  including	  consideration	  of	  historical	  preservation,	  
activation	  of	  regional	  economy,	  promoting	  industrial	  regeneration,	  but	  also	  the	  
concept	  of	  sustainable	  planning,	  taking	  into	  account	  the	  preservation	  and	  
development.	  SWOT	  Analysis	  was	  used	  for	  comparative	  studies	  to	  identify	  best	  
practices	  in	  adapting	  to	  climate	  change.	  
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Building	  an	  adaptive	  governance	  framework	  for	  strengthening	  
institutional	  actors'	  roles	  within	  their	  networks	  to	  coordinate	  climate	  
change	  adaptation	  decision	  making	  -‐	  a	  preliminary	  literature	  review.	  
	  
Barry	  Lincoln	  (1)	  	  
(1)	  Natural	  Development	  Partners,	  Macclesfield,	  Australia	  	  
	  
Climate	  change	  adaptation	  requires	  multi-‐level	  approaches	  from	  local	  communities	  
to	  global	  institutions.	  Appropriate	  governance	  at	  respective	  levels	  depending	  on	  
jurisdiction,	  mandate,	  interest	  and	  capacity	  is	  necessary	  for	  maximising	  outcomes.	  
Ensuring	  actors	  at	  various	  levels	  know,	  understand	  and	  agree	  on	  their	  roles	  and	  
place	  and	  those	  of	  their	  partners	  within	  the	  local	  to	  international	  hierarchy	  is	  critical.	  
This	  awareness	  is	  also	  important	  in	  developing	  the	  authority	  and	  responsibility	  of	  
those	  best	  placed	  to	  lead	  their	  level	  of	  action.	  	  
	  
While	  Natural	  Resource	  Management	  organisations	  in	  South	  Australian	  are	  well	  
placed	  to	  drive	  adaption	  they	  are	  seen	  as	  constrained,	  by	  history,	  policy	  and	  
legislation	  and	  independent	  strategies	  and	  actions,	  in	  making	  effective	  contributions.	  
Development	  of	  an	  adaptive	  governance	  framework	  through	  enhancing	  actors'	  
understanding	  of	  their	  roles	  in	  their	  networks	  will	  strengthen	  the	  coordination	  and	  
cohesiveness	  of	  climate	  change	  adaptation	  decision	  making	  necessary	  to	  ensure	  
appropriate	  outcomes.	  
	  
While	  substantial	  work	  has	  been	  done	  on	  the	  adaptive	  capacities	  of	  ecosystems	  and	  
landholders	  less	  attention	  has	  been	  paid	  to	  the	  adaptability	  and	  evolution	  of	  
governance	  systems.	  These	  systems	  need	  to	  be	  dynamic,	  responsive	  to	  changing	  
social-‐ecological	  contexts,	  diverse	  and	  nested.	  	  
	  
No	  single	  discipline	  is	  seen	  as	  sufficient	  in	  providing	  a	  full	  picture	  so	  lessons	  from	  
literature	  covering	  polycentric	  or	  multilevel	  governance,	  resilience	  planning,	  
complexity	  and	  systems	  thinking,	  adaptive	  capacity	  and	  operating	  in	  an	  uncertain	  
world	  are	  being	  used	  to	  develop	  a	  conceptual	  model	  of	  an	  adaptive	  governance	  
framework.	  This	  framework	  is	  anticipated	  to	  guide	  thinking	  and	  actions	  across	  
jurisdictions	  and	  differing	  policy,	  legislative	  and	  institutional	  arrangement.	  
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An	  urban	  inventory	  for	  climate	  adaptation	  sciences.	  
	  
Felix	  Lipkin	  (1),	  John	  Mashford	  (1),	  Xiaoming	  Wang	  (1)	  	  
(1)	  CSIRO,	  Victoria,	  Australia	  	  
	  
According	  to	  WHO,	  “As	  of	  2010,	  more	  than	  half	  of	  all	  people	  live	  in	  an	  urban	  area	  
and	  it	  is	  expected	  that	  by	  2030,	  6	  out	  of	  every	  10	  people	  will	  live	  in	  a	  city,	  and	  by	  
2050,	  this	  proportion	  will	  increase	  to	  7	  out	  of	  10	  people”[1].	  For	  an	  environment	  
that	  is	  so	  heavily	  populated,	  so	  thoroughly	  engineered	  and	  so	  keenly	  observed,	  cities	  
and	  the	  factors	  that	  can	  describe	  their	  performance	  remain	  poorly	  understood.	  
Anecdotal	  evidence	  suggests	  that	  the	  major	  constraint	  for	  urban	  managers	  and	  
researchers	  in	  driving	  innovative	  solutions	  to	  issues	  is	  a	  lack	  of	  data	  on	  the	  structure	  
and	  composition	  of	  this	  existing	  urban	  fabric	  and	  its	  change	  over	  time.	  While	  such	  
information	  may	  be	  available	  in	  various	  sources	  it	  is	  scattered	  and	  difficult	  to	  
synthesise	  into	  an	  overall	  picture	  of	  a	  city.	  So	  a	  system	  relying	  on	  readily	  available	  
information	  such	  as	  imagery	  would	  be	  of	  great	  benefit.	  This	  paper	  presents	  an	  
automated	  method	  aimed	  to	  build	  an	  Urban	  Inventory	  in	  a	  comprehensive,	  scalable	  
form	  incorporating	  spatial	  context	  to	  monitor	  the	  trends	  in	  urban	  materials,	  land	  
uses	  and	  vegetation.	  This	  method	  fuses	  the	  opportunities	  presented	  by	  computer	  
vision,	  machine	  learning,	  pattern	  recognition	  and	  remote	  sensing	  to	  quantifying	  
urban	  elements	  from	  the	  immensely	  large	  data	  base	  of	  geo-‐referenced	  imagery	  that	  
is	  publically	  and	  privately	  available.	  The	  system	  can	  provide	  adaptation	  sciences	  with	  
information	  on	  the	  urban	  environment	  for	  use	  in	  evaluating	  resilience	  to	  natural	  
disasters,	  building	  stock	  management	  for	  energy	  efficiency	  and	  early	  identification	  of	  
climate	  impacts.	  
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Can	  climate	  derivatives	  help	  fund	  climate	  adaptation	  efforts?	  
	  
Richard	  Little	  (1),	  John	  Parslow	  (1),	  Alistair	  Hobday	  (1),	  Campbell	  Davies	  (1),	  Quentin	  
Grafton	  (2)	  	  
(1)	  CSIRO,	  Hobart,	  TAS,	  Australia,	  (2)	  ANU,	  Canberra,	  ACT,	  Australia	  	  
	  
Climate	  change	  has	  been	  judged	  as	  the	  greatest	  risk	  facing	  the	  well-‐being	  of	  people	  
in	  both	  developed	  and	  developing	  countries.	  The	  problem	  will	  probably	  require	  large	  
amounts	  of	  capital	  investment,	  which	  is	  most	  often	  sought	  from	  central	  
governments,	  and	  traditional	  capital	  pools	  like	  banks.	  The	  global	  derivative	  market,	  
estimated	  to	  be	  in	  excess	  of	  100	  trillion	  USD,	  is	  a	  possible	  source	  of	  capital	  to	  fund	  
climate	  adaptation	  efforts.	  Derivatives	  are	  already	  used	  to	  manage	  risk	  associated	  
with	  undesirable	  weather,	  and	  are	  increasingly	  being	  presented	  as	  a	  way	  to	  manage	  
risk	  associated	  biodiversity	  conservation	  and	  future	  climate	  possibilities.	  
	  
Derivatives	  can	  be	  used	  for	  risk	  management	  purposes	  by	  parties	  financially	  exposed	  
to	  ocean	  warming	  like	  salmon	  aquaculture	  farming	  in	  Tasmania,	  Australia,	  which	  
could	  see	  a	  production	  decline	  at	  temperatures	  above	  18C.	  We	  used	  downscaled	  
climate	  forecasts	  of	  average	  annual	  sea	  surface	  temperature	  (SST)	  in	  southeastern	  
Tasmania,	  to	  calculate	  the	  price	  of	  two	  derivatives	  contracts:	  an	  "American"	  call	  
option	  and	  a	  "European"	  put	  option	  that	  gives	  a	  $100	  pay-‐out	  at	  a	  strike	  of	  18C.	  The	  
contracts	  can	  be	  used	  either	  as	  an	  insurance	  mechanism	  against	  warming	  ocean	  
coastal	  waters,	  or	  as	  a	  means	  to	  proactively	  raise	  capital.	  
	  
The	  derivative	  price	  we	  calculate	  provides	  risk	  measure	  for	  planners,	  and	  a	  strong	  
incentive	  to	  investors	  who	  do	  not	  believe	  that	  higher	  ocean	  temperatures	  will	  
eventuate	  to	  enter	  these	  transactions	  with	  parties	  interested	  in	  managing	  climate	  
change	  risks.	  



	  
	  
	  
	  
	  
	  
	  

	  

212	  

76	  
	  

Liu	  
	  

Synopsis	  talk	  &	  poster	  
Synopsis	  session	  8,	  Wednesday	  5.10-‐6.30pm	  

	  
	  

Statistical	  downscaling	  of	  multiple	  CMIP5	  GCMs	  for	  studies	  of	  
agricultural	  adaptation	  to	  climate	  change:	  Rainfall	  and	  temperature	  
over	  the	  NSW	  wheat	  belt	  
	  
De	  Li	  Liu	  (1),	  Ian	  Macadam	  (2)	  	  
(1)	  NSW	  Department	  of	  Primary	  Industries,	  Wagga	  Wagga	  Agricultural	  Institute,	  
Wagga	  Wagga,	  Australia,	  (2)	  Climate	  Change	  Research	  Centre	  and	  ARC	  Centre	  of	  
Excellence	  for	  Climate	  System	  Science,	  University	  of	  New	  South	  Wales,	  Sydney,	  
Australia	  
	  
The	  CMIP5-‐ensemble	  of	  GCM	  simulations,	  are	  potentially	  a	  valuable	  source	  of	  
information	  on	  future	  climate	  conditions.	  The	  ensemble	  contains	  simulations	  for	  
numerous	  different	  state-‐of-‐the-‐art	  GCMs	  for	  a	  number	  of	  different	  future	  
greenhouse-‐gas	  concentration	  pathways.	  It	  offers	  adaptation	  researchers	  the	  ability	  
to	  consider	  uncertainties	  in	  future	  climate	  associated	  with	  modelling	  uncertainties	  
and	  future	  greenhouse	  gas	  concentrations.	  However,	  like	  previous	  generations	  of	  
GCMs,	  the	  spatial	  resolution	  of	  the	  model	  output	  is	  too	  coarse	  to	  be	  used	  by	  
agricultural	  production	  models	  that	  take	  climate	  data	  at	  a	  farm	  scale	  as	  input.	  
Furthermore,	  though	  significant	  advances	  in	  global	  climate	  modelling	  have	  been	  
made	  since	  the	  CMIP3	  GCMs	  were	  built,	  the	  CMIP5	  GCMs	  are	  not	  perfect	  
representations	  of	  the	  climate	  system.	  This	  means	  that	  simulation	  outputs	  have	  
biases	  relative	  to	  corresponding	  climate	  observations.	  Using	  unprocessed	  CMIP5	  
output	  as	  input	  to	  agricultural	  production	  simulations	  can	  therefore	  lead	  to	  
unrealistic	  results,	  both	  for	  historical	  climate	  conditions	  and	  projected	  future	  
conditions.	  
	  
The	  presentation	  describes	  a	  new	  dataset	  derived	  from	  the	  CMIP5	  ensemble	  that	  is	  
suitable	  as	  input	  to	  farm-‐scale	  agricultural	  simulations	  and,	  potentially,	  other	  types	  
of	  simulations	  relevant	  to	  climate	  change	  impacts.	  The	  dataset	  is	  generated	  by	  
spatially	  interpolating	  monthly	  CMIP5	  output	  to	  observing	  sites,	  bias-‐correcting	  
these	  and	  then	  disaggregating	  the	  monthly	  data	  into	  daily	  data	  using	  a	  weather	  
generator.	  A	  summary	  of	  rainfall	  and	  temperature	  data	  from	  the	  dataset	  will	  be	  
presented	  for	  the	  NSW	  wheat	  belt.	  Biases	  in	  CMIP5	  GCMs	  for	  this	  region	  and	  future	  
changes	  in	  climate	  conditions,	  and	  their	  uncertainty,	  will	  be	  discussed	  
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Preparing	  regional	  mining	  supply	  chains	  for	  climate	  change:	  building	  
institutions	  to	  share	  the	  costs	  and	  benefits	  
	  
Barton	  Loechel	  (1)	  	  
(1)	  CSIRO,	  Pullenvale,	  QLD,	  Australia	  	  
	  
This	  presentation	  is	  based	  on	  a	  case-‐study	  of	  climate	  change	  impacts	  and	  adaptation	  
options	  for	  a	  mining	  supply	  chain	  in	  the	  Goldfields-‐Esperance	  region	  of	  Western	  
Australia.	  The	  study	  was	  conducted	  by	  the	  CSIRO	  and	  funded	  by	  the	  Chamber	  of	  
Minerals	  and	  Energy	  (CME)	  and	  the	  Goldfields	  Environmental	  Management	  Group	  
(GEMG).	  The	  study	  revealed	  a	  range	  of	  sector	  specific	  threats	  and	  opportunities	  in	  
the	  supply	  chain	  from	  regional	  climate	  change	  and	  a	  number	  of	  cascading	  impacts	  
between	  sectors.	  A	  range	  of	  barriers	  and	  enablers	  to	  adaptation	  were	  identified.	  
While	  the	  adaptation	  actions	  required	  to	  prepare	  for	  potential	  climate	  impacts	  were	  
clear	  enough	  in	  many	  cases	  (e.g.	  identify	  alternative	  water	  sources,	  upgrade	  
transport	  and	  energy	  infrastructure)	  a	  common	  stumbling	  block	  was	  the	  question	  of	  
"who	  pays?"	  This	  blockage	  tended	  to	  occur	  in	  a	  situation	  where	  multiple	  parties	  
stood	  to	  gain	  from	  an	  adaptation	  action	  but	  no	  party	  was	  prepared	  to	  act	  as	  first	  
mover	  in	  the	  absence	  of	  a	  cost	  sharing	  agreement.	  This	  presentation	  will	  explore	  the	  
potential	  of	  various	  institutional	  approaches	  to	  sharing	  costs	  and	  benefits	  so	  that	  
adaptation	  options	  can	  be	  realized.	  
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Natural	  resource	  management	  planning	  for	  climate	  change:	  
Information	  needs	  and	  challenges	  
	  
Barton	  Loechel	  (1),	  Lilly	  Lim-‐Camacho	  (1),	  Christopher	  Cvitanovic	  (2),	  Peta	  Ashworth	  
(1),	  Veronica	  Doerr	  (3)	  
(1)	  CSIRO,	  Pullenvale,	  QLD,	  Australia,	  (2)	  CSIRO,	  Hobart,	  TAS,	  Australia,	  (3)	  CSIRO,	  
Canberra,	  ACT,	  Australia	  	  
	  
The	  Regional	  NRM	  Planning	  for	  Climate	  Change	  program	  was	  established	  to	  support	  
all	  regional	  NRM	  organisations	  to	  update	  their	  existing	  NRM	  plans	  to	  take	  into	  
account	  climate	  change.	  Here,	  we	  present	  research	  undertaken	  through	  the	  
engagement	  activities	  of	  AdaptNRM,	  part	  of	  the	  National	  research	  project	  in	  this	  
program.	  This	  research	  examined	  the	  types	  and	  forms	  of	  information	  that	  NRM	  
groups	  need	  to	  prepare	  regional	  plans	  that	  include	  climate	  change	  adaptation,	  as	  
well	  as	  the	  factors	  that	  help	  or	  hinder	  their	  use	  of	  this	  information.	  The	  research	  
draws	  on	  information	  gathered	  through	  a	  range	  of	  consultation	  activities,	  including	  
an	  online/web-‐based	  forum,	  which	  facilitated	  interaction	  and	  discussion	  between	  
NRM	  groups	  around	  these	  issues.	  Our	  findings	  suggest	  that	  climate	  change	  
adaptation	  information	  should	  be	  accessible	  (both	  in	  terms	  of	  ease	  of	  access	  and	  
easy	  to	  understand),	  practical	  and	  relevant	  to	  the	  NRM	  planning	  task	  (preferably	  
with	  links	  to	  examples	  at	  a	  regional	  scale),	  with	  clear	  guidance	  on	  practice	  (how	  the	  
information	  can	  be	  best	  incorporated	  into	  NRM	  planning).	  Difficulties	  mentioned	  by	  
NRM	  groups	  in	  incorporating	  climate	  change	  information	  included:	  lack	  of	  resources	  
and	  technical	  expertise;	  uncertainty,	  misunderstanding	  and	  scepticism	  about	  climate	  
change,	  especially	  among	  stakeholder	  communities;	  lack	  of	  drivers	  in	  the	  form	  of	  
government	  or	  stakeholder	  community	  expectations;	  and	  mismatch	  in	  the	  
timeframes,	  spatial	  scale	  and	  level	  of	  detail	  required	  for	  NRM	  planning	  as	  opposed	  
to	  climate	  change	  adaptation	  planning.	  Overall,	  these	  findings	  suggest	  the	  
development	  and/or	  provision	  of	  relevant	  information	  needs	  to	  be	  undertaken	  in	  
close	  consultation	  with	  end-‐users.	  
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Square	  pegs	  for	  round	  holes?	  Researchers,	  consultants	  and	  staff	  
practitioners	  as	  adaptation	  knowledge	  brokers	  
	  
Scott	  Losee	  (1),	  Tony	  Matthews	  (2)	  	  
(1)	  Scott	  Losee	  Consulting,	  Brisbane,	  Queensland,	  Australia,	  (2)	  QUT,	  Brisbane,	  
Queensland,	  Australia	  	  
	  
Decision-‐makers	  in	  government	  and	  business	  who	  (a)	  recognise	  climate	  change	  as	  a	  
factor;	  (b)	  are	  not	  themselves	  knowledgeable	  about	  adaptation;	  and	  (c)	  wish	  to	  be	  
responsible	  about	  the	  way	  they	  account	  for	  climate	  change,	  access	  knowledge	  from	  
professionals.	  These	  professionals	  may	  be	  in-‐house	  practitioners,	  consultants	  or	  
academic	  researchers.	  Adaptation	  is	  a	  new,	  multi-‐disciplinary	  field	  of	  professional	  
endeavour,	  meaning	  that	  the	  activities	  of	  professional	  groups	  can	  overlap.	  Each	  may	  
be	  in	  a	  position	  to	  advise	  decision-‐makers,	  but	  which	  group	  fits	  which	  circumstance?	  
How	  do	  the	  intrinsic	  attributes	  of	  each	  affect	  the	  quality,	  timeliness,	  suitability	  or	  
slant	  of	  the	  guidance	  provided?	  Moreover,	  friction,	  misunderstandings	  and	  
professional	  jealousy	  can	  exist	  among	  these	  groups,	  as	  evidenced	  by	  pejoratives	  like	  
‘bureaucrats',	  ‘ivory	  tower	  academics'	  or	  ‘money	  grubbing	  consultants'.	  This	  
presentation	  aims	  to	  help	  redress	  misunderstandings	  and	  seed	  a	  dialogue	  that	  will	  
lead	  to	  decision	  makers	  receiving	  a	  better	  mix	  of	  professional	  services	  on	  adaptation	  
to	  help	  them	  make	  better	  decisions.	  In	  doing	  so,	  it	  establishes	  a	  clear	  distinction	  
between	  the	  professional	  groups.	  The	  presentation	  reports	  emerging	  findings	  from	  
an	  ongoing	  research	  program	  designed	  to	  examine	  how	  professional	  overlaps,	  
misunderstandings	  and	  frictions	  might	  inhibit	  sound	  adaptation	  practice.	  Findings	  
are	  drawn	  from	  the	  results	  of	  a	  structural	  analysis	  and	  surveys	  undertaken	  by	  
members	  of	  each	  professional	  group.	  
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Hot	  Property	  
	  
Margaret	  Loughnan	  (1),	  Matthew	  Carroll	  (1),	  Nigel	  Tapper	  (1)	  
(1)	  Monash	  University,	  Clayton	  Victoria,	  Australia	  	  
	  
Climate	  change	  and	  the	  increased	  vulnerability	  of	  older	  people	  to	  heat-‐health	  risks	  
raises	  questions	  about	  the	  built	  environment	  and	  our	  ability	  to	  design	  or	  adapt	  
existing	  homes	  to	  assist	  older	  people	  and	  the	  wider	  community	  to	  cope	  with	  
extreme	  heat	  and	  maintain	  a	  healthy	  independent	  lifestyle.	  In	  many	  instances	  
existing	  housing	  options	  may	  not	  adequately	  meet	  the	  changing	  needs	  of	  older	  
people.	  There	  is	  a	  need	  to	  ensure	  an	  adequate	  and	  diverse	  housing	  stock	  that	  
provides	  suitable	  choices	  for	  an	  ageing	  population,	  including	  capacity	  to	  
accommodate	  changing	  needs	  over	  time,	  particularly	  in	  light	  of	  the	  push	  towards	  
‘ageing	  in	  place’	  and	  community-‐based	  care.	  
	  
To	  examine	  this	  relationship	  between	  ageing,	  housing	  stock,	  and	  heat	  exposure	  we	  
looked	  at	  the	  experiences	  of	  older	  people	  in	  a	  rural	  community	  in	  Northern	  Victoria	  
that	  is	  regularly	  exposed	  to	  hot	  weather.	  The	  study	  was	  conducted	  during	  the	  
summer	  of	  2012	  using	  a	  mixed	  methods	  approach	  –	  including	  a	  focus	  group,	  
household	  interviews,	  daily	  diaries	  and	  collection	  of	  meteorological	  data	  in	  the	  
homes	  and	  in	  the	  town	  centre.	  The	  results	  of	  this	  study	  suggest	  an	  increased	  risk	  of	  
heat	  exposure	  over	  summer	  in	  homes	  that	  are	  older,	  poorly	  insulated,	  have	  a	  flat	  
roof,	  and	  are	  weatherboard	  construction.	  We	  identified	  a	  strong	  reliance	  on	  air-‐
conditioning	  to	  cool	  homes.	  This	  reliance	  upon	  air-‐conditioning	  is	  concerning	  
because	  it	  may	  reduce	  thermal	  acclimatisation	  and	  may	  be	  unsustainable	  in	  terms	  of	  
rising	  energy	  costs,	  falling	  renewable	  energy	  rebates	  as	  well	  as	  increased	  likelihood	  
of	  ‘brown	  outs’	  during	  heatwaves.	  
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Unleashing	  the	  potential	  of	  cities	  –	  the	  role	  of	  transparency	  and	  
participation	  in	  creating	  adaptive	  capacity	  
	  
Yvonne	  Lynch	  (1)	  	  
(1)	  City	  of	  Melbourne,	  Melbourne,	  Australia	  	  
	  
More	  than	  half	  of	  the	  planet’s	  population	  now	  lives	  in	  cities,	  up	  30%	  from	  50	  years	  
ago.	  Over	  the	  next	  25	  years,	  rural	  populations	  are	  expected	  to	  decline,	  meaning	  that	  
all	  population	  growth	  will	  occur	  in	  urban	  areas	  (United	  Nations	  Population	  Fund,	  
2007).	  By	  2050,	  we	  can	  expect	  to	  see	  75-‐80%	  of	  people	  living	  in	  cities.	  This	  growth	  
presents	  unprecedented	  challenges	  for	  cities,	  but	  it	  also	  ideally	  positions	  cities	  to	  
take	  the	  lead	  internationally	  on	  climate	  adaptation.	  
	  
Whilst	  our	  cities	  will	  be	  forced	  to	  rapidly	  expand,	  so	  too	  must	  our	  governance	  
systems	  and	  structures.	  The	  meaningful	  participation	  citizens	  in	  decision	  making	  for	  
city	  planning	  and	  the	  transparent	  exchange	  and	  sharing	  of	  information	  prior	  to	  
policy	  making	  is	  key	  to	  creating	  adaptive	  capacity	  and	  formulating	  effective	  urban	  
policies.	  
	  
This	  presentation	  will	  broadly	  explore	  the	  opportunities	  for	  citizen	  participation	  in	  
urban	  climate	  adaptation.	  It	  will	  demonstrate	  that	  transparency	  in	  governance	  is	  
critical	  for	  building	  trust	  and	  enabling	  true	  citizen	  participation.	  It	  will	  draw	  on	  
examples	  from	  the	  City	  of	  Melbourne’s	  climate	  adaptation	  and	  citizen	  participation	  
programs	  to	  highlight	  the	  benefits	  of	  this	  approach	  and	  will	  aim	  to	  illustrate	  the	  
transferability	  of	  these	  concepts	  on	  a	  large	  scale	  to	  accelerate	  climate	  adaptation	  
action.	  
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Cooling	  the	  city	  –	  Melbourne’s	  4°C	  challenge	  
	  
Yvonne	  Lynch	  (1)	  	  
(1)	  City	  of	  Melbourne,	  Melbourne,	  Australia	  	  
	  
City	  of	  Melbourne	  was	  the	  first	  city	  in	  Australia	  to	  develop	  a	  climate	  adaptation	  
strategy	  in	  2007.	  Since	  then,	  the	  city	  has	  invested	  $50	  million	  in	  ecosystem-‐based	  
adaptation	  with	  a	  key	  focus	  on	  doubling	  urban	  forest	  canopy	  cover	  to	  cool	  the	  city’s	  
summertime	  temperatures	  by	  4°C.	  
	  
Maintaining	  Melbourne’s	  livability	  and	  supporting	  community	  health	  and	  wellbeing	  
has	  underpinned	  the	  development	  of	  this	  ambitious	  goal	  and	  this	  large-‐scale	  
investment.	  Healthy	  ecosystems	  play	  an	  important	  role	  in	  delivering	  services	  that	  
create	  liveable	  cities	  and	  help	  communities	  adapt	  to	  climate	  change,	  but	  preserving	  
and	  enhancing	  urban	  ecosystems	  is	  often	  not	  a	  priority	  for	  cities.	  
	  
This	  presentation	  will	  reflect	  on	  how	  the	  City	  of	  Melbourne	  initiated	  the	  
development	  of	  this	  ambitious	  goal	  to	  cool	  the	  city	  and	  discuss	  the	  challenges	  
encountered	  in	  driving	  action	  over	  the	  past	  three	  years	  to	  realise	  successful	  on-‐
ground	  implementation	  and	  transformation.	  
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Mapping	  and	  visualisation	  of	  urbanised	  area	  inundation	  vulnerability:	  
a	  case-‐study	  from	  the	  Yarra	  River	  delta	  in	  the	  City	  of	  Melbourne,	  
Victoria,	  Australia	  
	  
Peter	  Wheeler	  (1),	  Joshphar	  Kunapo	  (1),	  Yvonne	  Lynch	  (2)	  presenting,	  Matthew	  
Coller	  (3)	  	  
(1)	  University	  of	  Melbourne,	  Melbourne,	  Australia,	  (2)	  City	  of	  Melbourne	  Council,	  
Melbourne,	  Australia,	  (3)	  Monash	  University,	  Melbourne,	  Australia	  	  
	  
The	  inundation	  of	  low-‐lying	  urbanised	  areas	  that	  have	  been	  constructed	  within	  
coastal	  river	  delta	  landforms	  is	  an	  ever-‐present	  threat	  the	  world	  over.	  Such	  
vulnerability	  often	  increases	  with	  on-‐going	  catchment	  change,	  and	  is	  expected	  to	  
increase	  in	  the	  future	  due	  to	  predicted	  climate	  change	  scenarios.	  In	  these	  dynamic	  
areas,	  the	  combination	  of	  high	  resolution	  spatial	  models	  of	  catchment	  and	  coastal	  
areas,	  spatial	  data	  integration	  and	  multimedia	  visualisation	  techniques	  can	  allow	  for	  
the	  early	  identification	  of	  a	  range	  of	  coastal	  zone	  management	  issues	  and	  potential	  
problems.	  In	  this	  paper,	  we	  report	  the	  results	  of	  one	  such	  case	  study	  from	  the	  City	  of	  
Melbourne,	  Victoria,	  Australia,	  where	  highly	  urbanised	  area	  now	  extends	  over	  the	  
Yarra	  River	  delta,	  situated	  at	  the	  head	  of	  Port	  Phillip	  Bay.	  This	  delta	  has	  been	  
progressively	  developed	  since	  European	  settlement	  in	  the	  mid-‐1800s.	  Spatial	  
modelling	  of	  this	  delta	  area	  has	  allowed	  high	  resolution	  indundation	  extent	  
derivation,	  and	  spatial	  data	  integration	  and	  visualisation	  has	  allowed	  a	  range	  of	  
inundation	  scenarios	  to	  be	  explored	  and	  understood	  by	  decision	  makers.	  The	  results	  
from	  this	  research	  can	  be	  applied	  to	  support	  future	  Integrated	  Coastal	  Zone	  
Management	  (ICZM)	  inundation	  scenario	  identification,	  awareness,	  and	  consensus-‐
building	  activities	  amongst	  the	  sectoral	  stakeholder	  groups	  that	  will	  be	  tasked	  with	  
identification	  of	  mitigation	  and/or	  adaptation	  strategies,	  which	  will	  inevitably	  need	  
to	  be	  deployed	  at	  this	  location	  due	  to	  the	  predicted	  and	  combined	  effects	  catchment	  
and	  coastal	  climate	  change.	  
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Vulnerability	  to	  Ross	  River	  Virus	  in	  a	  Temperate	  Island	  State:	  An	  
indirect	  health	  implication	  of	  a	  changing	  climate	  
	  
Anna	  Lyth	  (1,2),	  Neil	  Holbrook	  (1)	  	  
(1)	  University	  of	  Tasmania,	  Hobart,	  Tasmania,	  Australia,	  (2)	  University	  of	  the	  
Sunshine	  Coast,	  Sippy	  Downs,	  Queensland,	  Australia	  
	  
In	  Tasmania	  there	  is	  little	  understood	  about	  the	  health	  risks	  associated	  with	  a	  
changing	  climate,	  nor	  the	  implications	  for	  Ross	  River	  virus,	  Australia’s	  most	  
significant	  vector-‐borne	  disease.	  Using	  Tasmania	  as	  the	  case	  study,	  we	  show	  that	  
projected	  moderate	  changes	  in	  climate	  into	  the	  future	  will	  still	  have	  implications	  for	  
regional	  and	  local	  ecosystems	  and	  human	  health,	  and	  how	  we	  frame	  climate	  change	  
health	  research	  questions.	  This	  paper	  presents	  the	  findings	  and	  lessons	  from	  a	  Ross	  
River	  virus	  vulnerability	  assessment	  project	  funded	  by	  a	  Tasmanian	  Climate	  Connect	  
Grant.	  We	  provide:	  i)	  a	  critical	  synthesis	  of	  previously	  dis-‐connected	  knowledge	  
about	  the	  biophysical,	  social	  and	  climatic	  factors	  that	  contribute	  to	  Ross	  River	  virus	  
risk	  in	  Tasmania;	  and	  ii)	  an	  assessment	  of	  potential	  societal	  vulnerability	  to	  the	  
disease	  under	  climate	  change	  based	  on	  the	  application	  of	  a	  vulnerability	  co-‐
dependency	  framework	  and	  taking	  account	  of	  climate	  exposure	  metrics	  from	  the	  
Climate	  Futures	  for	  Tasmania	  projections	  to	  2100.	  
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Involving	  leguminous	  crop	  rotation	  as	  climate	  change	  adaption	  option	  
also	  as	  lower	  nitrous	  oxide	  emissions	  from	  dryland	  cropping	  
	  
Yuchun	  Ma	  (1),	  Graeme	  Schwenke	  (1),	  Bin	  Wang	  (1),	  Deli	  Liu	  (1),	  Muhhuddin	  Anwar	  
(1)	  
(1)	  Graham	  Centre	  for	  Agricultural	  Innovation,	  Wagga	  Wagga,	  Australia,	  (2)	  NSW	  
Department	  of	  Primary	  Industries,	  Wagga	  Wagga,	  Australia,	  (3)	  Collage	  of	  Applied	  
Meteorology,	  Nanjing	  University	  of	  Information	  Science	  &	  Technology,	  Nanjing,	  
Jiangsu,	  China,	  (4)	  Plant	  Biology	  and	  Climate	  Change	  Cluster,	  University	  of	  
Technology	  Sydney,	  Sydney,	  Australia	  
	  
Changes	  in	  inputs,	  timings,	  tillage,	  crop-‐rotation	  including	  choice	  of	  crops	  are	  some	  
of	  the	  important	  agricultural	  adaptation	  strategies	  to	  climate	  change.	  This	  research	  
aim	  is	  to	  examine	  whether	  cropping	  rotations	  as	  adaptation	  options	  to	  climate	  
change	  can	  reduce	  N2O	  emissions.	  The	  rationale	  is	  that	  leguminous	  crops	  in	  a	  
rotation	  fix	  atmospheric	  nitrogen	  and	  bind	  it	  in	  the	  soil,	  increasing	  fertility	  and	  
reducing	  the	  need	  for	  synthetic	  fertilizers.	  Better	  management	  of	  nitrogen	  (N)	  inputs	  
should	  act	  to	  reduce	  emissions	  from	  the	  grain	  growing	  industry.	  
	  
Experimental	  measures	  of	  N2O	  fluxes	  were	  used	  to	  parameterize	  DNDC,	  a	  process-‐
based	  denitification-‐decomposition	  model	  to	  enable	  us	  to	  evaluate	  N2O	  emissions	  
from	  several	  crop	  rotation	  scenarios	  commonly	  practiced	  in	  the	  northwest	  NSW	  
slopes	  and	  plains	  dryland	  grain-‐growing	  region.	  N	  inputs	  for	  cereals	  and	  oilseeds	  are	  
via	  fertilizers,	  whereas	  N2-‐fixation	  provides	  the	  N	  requirements	  for	  grain	  legume	  
crops.	  Simulation	  results	  indicate	  that	  substituting	  a	  legume	  crop	  for	  a	  cereal	  or	  
oilseed	  crop	  in	  a	  rotation	  significantly	  reduces	  the	  overall	  N2O	  emissions	  from	  that	  
rotation.	  Emissions	  of	  N2O	  from	  dryland	  cropping	  soils	  can	  be	  significant	  when	  high	  
levels	  of	  soil	  nitrate	  coincide	  with	  high	  soil-‐water	  contents.	  The	  reduction	  in	  N2O	  
emissions	  is	  proportional	  to	  the	  frequency	  of	  legume	  crops	  in	  the	  crop	  rotation	  cycle.	  
The	  results	  provide	  the	  basis	  for	  developing	  low-‐	  N2O	  -‐emission	  adaption	  strategy	  to	  
climate	  change.	  
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Investigating	  barriers	  to	  local	  adaptation	  for	  water	  security	  in	  rural	  
pacific	  island	  communities	  
	  
Morgan	  MacDonald	  (1),	  Wade	  Hadwen	  (1),	  Bronwyn	  Powell	  (2),	  Mark	  Elliott	  (4),	  
Terence	  Chan	  (3),	  Wolfgang	  Gernjak	  (5)	  	  
(1)	  Griffith	  University,	  Nathan,	  QLD,	  Australia,	  (2)	  International	  Water	  Centre,	  
Brisbane,	  QLD,	  Australia,	  (3)	  Monash	  University,	  Clayton,	  VIC,	  Australia,	  (4)	  University	  
of	  Alabama,	  Tuscaloosa,	  AL,	  USA,	  (5)	  University	  of	  Queensland,	  Brisbane,	  QLD,	  
Australia	  	  
	  
Acute	  water	  issues,	  exacerbated	  by	  climate	  change,	  threaten	  the	  health	  and	  well-‐
being	  of	  people	  living	  in	  Pacific	  Island	  Countries	  (PICs).	  Climate	  change	  impacts	  
which	  influence	  the	  quality	  and	  quantity	  of	  freshwater	  resources,	  like	  sea-‐level	  rise,	  
changing	  rainfall	  patterns,	  and	  increasing	  intensity	  and	  frequency	  of	  extreme	  
weather	  events,	  heighten	  the	  risk	  of	  health	  consequences	  for	  people	  in	  vulnerable	  
communities.	  For	  example,	  some	  of	  the	  highest	  rates	  of	  diarrhoea	  in	  the	  Pacific	  are	  
found	  in	  low-‐lying	  atolls	  such	  as	  Tokelau,	  Tuvalu,	  and	  Kiribati,	  where	  the	  persistence	  
of	  communicable	  disease	  is	  made	  worse	  by	  high	  average	  temperatures	  and	  low	  
water	  availability.	  Contextually	  appropriate	  water	  management	  approaches	  can	  
enhance	  the	  sustainability	  of	  freshwater	  resource	  use,	  improve	  availability,	  and	  
reduce	  the	  risk	  of	  infectious	  disease.	  This	  research	  examines	  the	  social	  and	  
biophysical	  constraints	  to	  local	  adaptation	  options	  and	  effective	  water	  resource	  
management	  in	  coastal,	  floodplain,	  and	  atoll	  settings	  in	  the	  Solomon	  and	  Marshall	  
Islands.	  The	  design	  utilizes	  physical	  and	  behavioural	  surveys	  to	  address	  context	  
specific	  barriers	  to	  climate	  change	  adaptation	  in	  rural	  communities.This	  approach	  
enables	  the	  identification	  of	  successful	  elements	  of	  indigenous	  adaptation	  that	  can	  
be	  used	  to	  optimize	  water	  management	  policy,	  while	  also	  assessing	  the	  weaknesses	  
and	  vulnerabilities	  in	  the	  current	  management	  framework.	  We	  hypothesize	  that	  
integrated	  water	  resource	  management	  and	  contextually	  appropriate	  adaptation	  
options	  are	  capable	  of	  meeting	  growing	  water	  demands	  in	  PICs,	  even	  under	  extreme	  
climate	  stress,	  by	  minimizing	  the	  amount	  of	  water	  wasted	  and	  alternating	  between	  
water	  sources	  based	  on	  their	  fluctuating	  quality	  and	  availability.	  
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Case	  Study:	  The	  role	  of	  information	  management	  in	  communities	  of	  
practice	  
	  
Samuel	  Mackay	  (1),	  Andrew	  Bowness	  (1),	  Rebecca	  Brown	  (1),	  Malcolm	  Wolski	  (1)	  
(1)	  Griffith	  University,	  Gold	  Coast,	  QLD,	  Australia	  	  
	  
The	  NRM	  Climate	  Change	  Adaptation	  Information	  Management	  Support	  Project	  
(CCAIMS)	  commenced	  on	  20	  June	  2013.	  Funded	  by	  the	  Department	  of	  Environment	  
and	  managed	  by	  the	  Griffith	  Climate	  Change	  Response	  Program	  at	  Griffith	  
University,	  the	  overall	  goal	  of	  the	  CCAIMS	  project	  was	  to	  ensure	  that	  Australian	  NRM	  
groups	  and	  other	  key	  adaptation	  stakeholders	  (local	  governments,	  researchers,	  
decision	  makers	  and	  practitioners)	  are	  able	  to	  easily	  access,	  share	  and	  utilise	  the	  
climate	  change	  adaptation	  information	  developed	  under	  the	  NRM	  fund	  Element	  2	  
cluster	  research	  projects.	  
	  
To	  achieve	  this,	  the	  CCAIMS	  project	  team	  worked	  with	  the	  nine	  project	  research	  
teams	  funded	  under	  Element	  2	  to:	  1)	  develop	  basic	  information	  management	  
protocols	  (including	  metadata	  guidelines)	  for	  Stream	  2	  data	  and	  information;	  2)	  
identify	  sustainable	  storage	  options	  for	  Stream	  2	  data	  and	  information	  outputs;	  3)	  
increase	  researcher	  awareness	  and	  uptake	  of	  good	  information	  management	  
practices.	  
	  
This	  presentation	  will	  provide	  a	  useful	  case	  study	  on	  the	  role	  of	  tools,	  infrastructure	  
and	  information	  management	  as	  a	  means	  for	  developing	  long	  term	  communities	  of	  
practice.	  A	  summary	  of	  previous	  practices,	  new	  approaches	  and	  outcomes	  will	  be	  
discussed	  during	  the	  presentation	  including	  some	  learnings	  which	  may	  be	  applicable	  
in	  similar	  project	  activities.	  
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The	  new	  norm	  is	  no	  norm:	  adaptation	  for	  climate	  disruption	  
	  
Brendan	  Mackey	  (1)	  	  
(1)	  Griffith	  University,	  Qld,	  Australia	  	  
	  
The	  science	  is	  now	  clear	  that	  human	  perturbation	  of	  Earth’s	  climate	  system	  will	  
continue	  for	  millennia,	  even	  if	  anthropogenic	  greenhouse	  gas	  emissions	  cease	  
immediately.	  The	  reason	  is	  related	  to	  the	  very	  long	  atmospheric	  lifetime	  of	  a	  pulse	  of	  
CO2	  and	  the	  slow	  rate	  of	  deep	  ocean	  circulation,	  deposition	  and	  sedimentation	  
processes	  which	  are	  the	  ultimate	  destination	  for	  carbon.	  It	  follows	  that	  global	  and	  
regional	  climates	  most	  likely	  will	  not	  “settle	  down”	  into	  a	  new	  regime	  but	  will	  be	  
continually	  disrupted	  “forever”	  (at	  least	  from	  a	  human	  perspective).	  The	  implications	  
for	  climate	  change	  adaptation	  of	  continuous	  climatic	  disruption	  need	  to	  be	  
addressed.	  Conventionally,	  adaptation	  assumes	  there	  is	  a	  norm,	  that	  is,	  a	  statistically	  
definable	  set	  of	  climatic	  conditions	  that	  characterize	  a	  given	  time	  period,	  typically	  30	  
years.	  Based	  on	  this	  norm,	  adaptation	  involves,	  among	  other	  things,	  each	  sector	  
developing	  various	  kinds	  of	  standards,	  prescriptions	  and	  guidelines	  which	  
accommodate	  both	  average	  and	  extreme	  weather	  conditions	  and	  anticipate	  and	  
manage	  associated	  risks.	  If	  the	  new	  norm	  is	  no	  norm,	  however,	  conventional	  
approached	  to	  adaptation	  will	  have	  to	  change.	  Here	  I	  consider	  some	  of	  the	  major	  
implications	  of	  climatic	  disruption	  for	  adaptation	  and	  whether	  the	  adaptive	  
management	  cycle	  as	  developed	  for	  natural	  resource	  management	  and	  conservation	  
provides	  a	  useful	  operational	  framework.	  
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Exploring	  adaptation	  options	  for	  a	  region	  nominally	  favoured	  by	  
climate	  change	  -‐	  A	  Tasmanian	  case	  study	  
	  
Neil	  MacLeod	  (1),	  David	  Parsons	  (2),	  David	  Phelan	  (2),	  Shaun	  Lisson	  (3),	  Kerry	  Bridle	  
(2)	  
(1)	  CSIRO,	  Brisbane,	  Australia,	  (2)	  TIAR/UTAS,	  Hobart,	  Australia,	  (3)	  CSIRO,	  Hobart,	  
Australia	  	  
	  
Agriculture	  is	  important	  to	  the	  Tasmanian	  economy	  with	  an	  average	  farm	  gate	  value	  
of	  production	  of	  ~$1,100	  million	  or	  5%	  of	  gross	  State	  product	  -‐	  the	  largest	  
proportion	  for	  any	  Australian	  State.	  The	  total	  food	  revenue	  multiplier	  from	  the	  farm	  
gate	  is	  320%	  giving	  a	  sectoral	  contribution	  of	  16%	  of	  gross	  State	  product.	  Therefore,	  
prospective	  changes	  to	  agricultural	  production,	  including	  those	  from	  climate	  change,	  
are	  of	  considerable	  local	  significance.	  
	  
Tasmanian	  enterprises,	  dominated	  by	  mixed	  crop-‐livestock	  farms,	  are	  structurally	  
diverse,	  and	  regionally	  influenced	  by	  edaphic,	  climatic	  and	  infrastructure	  constraints	  
and	  opportunities.	  As	  managers	  have	  limited	  control	  over	  climate,	  agricultural	  
production	  is	  particularly	  sensitive	  to	  climate	  variability	  and	  changes	  in	  the	  baseline	  
climate.	  A	  regional	  assessment	  of	  the	  climate	  change	  impacts	  under	  a	  range	  of	  
general	  circulation	  models	  and	  emission	  scenarios	  has	  identified	  the	  scope	  for	  
positive	  yield	  gains	  in	  some	  crops	  and	  pastures	  due	  largely	  to	  a	  warming	  and	  wetting	  
trend,	  and	  reduction	  in	  frost	  events.	  This	  affects	  the	  scope	  for	  changing	  the	  
geographic	  domain	  of	  existing	  crop	  and	  pasture	  types,	  or	  possibly	  introducing	  new	  
ones	  with	  consequent	  effects	  to	  regional	  enterprise	  structures	  and	  productivity	  
patterns.	  
	  
The	  paper	  describes	  the	  application	  of	  whole	  farm	  simulation	  modelling	  to	  two	  
‘synthetic’	  mixed	  crop-‐livestock	  farms	  located	  in	  the	  Derwent	  Valley	  and	  Northern	  
Midlands	  regions.	  A	  range	  of	  climate	  adaptation	  strategies	  is	  explored	  along	  with	  
their	  impact	  on	  farm	  yields	  and	  financial	  bottom	  lines.	  Biodiversity	  implications	  of	  
the	  associated	  intensification	  of	  land	  use,	  a	  shift	  from	  native	  vegetation	  to	  pasture	  or	  
cropping,	  is	  also	  discussed.	  
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The	  importance	  of	  Indigenous	  knowledge	  in	  climate	  adaptation:	  Pacific	  
Islanders'	  insight	  into	  tropical	  cyclone	  activity	  
	  
Andrew	  Magee	  (1),	  Danielle	  Verdon-‐Kidd	  (1)	  	  
(1)	  University	  of	  Newcastle,	  Newcastle,	  Australia	  	  
	  
Tropical	  Cyclones	  (TCs)	  represent	  a	  significant	  hazard	  in	  the	  South	  Pacific,	  accounting	  
for	  76%	  of	  reported	  disasters	  in	  the	  region	  between	  1950	  and	  2004.	  As	  such,	  these	  
devastating	  events	  can	  greatly	  impact	  the	  human	  and	  physical	  landscape	  of	  the	  
developing	  islands	  nations	  that	  lie	  in	  their	  path.	  In	  response	  to	  this	  issue,	  a	  survey	  
was	  completed	  in	  Fiji,	  Vanuatu	  and	  Tonga	  (FVT)	  to	  assess	  the	  impacts	  of	  TC's	  on	  the	  
Pacific	  Islands	  and	  their	  ability	  to	  adapt	  to	  climate	  change,	  through	  the	  knowledge	  
and	  experience	  of	  indigenous	  islanders.	  
	  	  
A	  total	  of	  127	  survey	  responses	  were	  gathered	  from	  a	  wide	  cross-‐section	  of	  the	  
community,	  focusing	  on	  five	  key	  areas;	  how	  islanders	  understand	  TCs,	  how	  TC	  
activity	  impacts	  the	  indigenous	  community,	  anecdotal	  evidence	  of	  climatic	  
variability,	  current	  methods	  of	  disaster	  communication	  and	  adaptation	  strategies	  in	  
the	  FVT	  region.	  An	  overwhelming	  number	  of	  islanders	  suggested	  a	  number	  of	  
precursors	  that	  may	  suggest	  a	  possible	  TC	  event,	  for	  example,	  an	  increase	  in	  mango	  
and	  breadfruit	  output	  in	  the	  growing	  season	  preceding	  the	  TC	  season.	  Microscale	  
climate	  adaptation	  strategies	  were	  also	  uncovered,	  including	  soft-‐engineering	  
modifications	  to	  household	  structures	  and	  macro-‐scale	  strategies	  including	  the	  
importance	  of	  technology	  and	  mobile	  telecommunications	  in	  response	  to	  disaster	  
communication	  and	  management.	  
	  	  
Recently,	  scientific	  programs	  have	  provided	  us	  with	  useful	  insights	  into	  climate	  
change	  in	  the	  region.	  However,	  the	  indigenous	  population	  equally	  provide	  
interesting	  and	  useful	  perspectives	  in	  the	  face	  of	  a	  changing	  climate.	  
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When	  does	  solar	  PV	  reduce	  electricity	  demand?	  
	  
Jo	  Maiden	  (1),	  Caroline	  Sullivan	  (1)	  	  
(1)	  Southern	  Cross	  University,	  Lismore,	  NSW,	  Australia	  	  
	  
Small	  scale	  solar	  PV	  from	  distributed	  systems	  has	  a	  strong	  role	  to	  play	  in	  our	  future	  
energy	  mix.	  The	  phenomenal	  uptake	  of	  solar	  PV	  in	  the	  last	  few	  years,	  due	  to	  
significantly	  reduced	  costs	  and	  encouraging	  government	  policies,	  means	  it	  has	  the	  
potential	  to	  reduce	  electricity	  demand.	  
	  	  
This	  research	  demonstrates	  the	  potential	  domestic	  and	  small-‐scale	  grid-‐connected	  
solar	  has	  to	  reduce	  electricity	  demand	  during	  peak	  periods.	  By	  comparing	  the	  hourly	  
generation	  from	  a	  range	  of	  PV	  systems	  across	  NSW	  and	  Queensland	  during	  summer	  
and	  winter	  months,	  to	  hourly	  electricity	  demand	  from	  the	  grid,	  it	  is	  shown,	  as	  
anticipated,	  that	  diurnal	  electricity	  demand	  is	  reduced.	  What	  is	  also	  demonstrated	  is	  
that	  morning	  and	  evening	  peak	  demand	  can	  be	  reduced,	  particularly	  in	  the	  summer	  
months.	  Another	  interesting	  finding	  is	  the	  positive	  effect	  of	  daylight	  savings	  in	  NSW	  
on	  reducing	  evening	  peak	  demand	  from	  the	  grid.	  
	  	  
As	  decision-‐makers	  roll-‐back	  support	  for	  renewable	  energy,	  this	  work	  is	  able	  to	  
graphically	  express	  the	  benefits	  of	  solar	  PV	  from	  distributed	  systems.	  It	  is	  concluded	  
that	  continued	  high	  uptake	  of	  solar	  PV	  reduces	  the	  need	  for	  additional	  power	  from	  
conventional	  sources	  during	  times	  of	  high	  electricity	  demand	  and	  high	  cost.	  
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Home	  insurance,	  extreme	  weather	  and	  climate	  change	  
	  
John	  Connor	  (1),	  Matt	  Levy	  (2),	  Karl	  Mallon	  (3)	  	  
(1)	  The	  Climate	  Institute,	  Sydney,	  NSW,	  Australia,	  (2)	  Choice,	  Sydney,	  NSW,	  Australia,	  
(3)	  Climate	  Risk,	  Sydney,	  NSW,	  Australia	  	  
	  
This	  paper	  presents	  the	  results	  of	  a	  first-‐of-‐a-‐kind	  study	  into	  insurance	  premium	  
costs	  in	  locations	  exposed	  to	  extreme	  weather	  and	  climate	  change	  risks.	  The	  study	  
covers	  a	  sample	  of	  250	  premium	  samples	  across	  42	  carefully	  selected	  locations,	  
based	  on	  a	  standardised	  house.	  
	  
The	  study	  finds	  very	  high	  insurance	  premiums	  in	  several	  types	  of	  high	  hazard	  
locations,	  including	  the	  refusal	  of	  some	  insurers	  to	  provide	  online	  quotes.	  The	  study	  
also	  finds	  that	  there	  are	  locations	  with	  a	  marked	  variation	  between	  providers	  (price	  
shear)	  that	  may	  indicate	  significant	  variation	  in	  access	  to	  information	  across	  
provides.	  The	  study	  finds	  that	  there	  is	  a	  significant	  risk	  of	  under	  insurance,	  as	  
replacement	  costs	  for	  property	  are	  being	  affected	  by	  changing	  building	  standards	  in	  
hazards	  belts.	  
	  
The	  paper	  presents	  projections	  for	  the	  impact	  of	  climate	  change	  in	  insurance	  
premiums	  over	  the	  term	  of	  a	  normal	  mortgage.	  The	  study	  finds	  premiums	  in	  some	  
locations	  could	  increase	  by	  as	  much	  as	  92%	  over	  a	  30-‐year	  mortgage	  term.	  
Finally,	  the	  paper	  will	  present	  a	  set	  of	  5	  Insurability	  Risk	  Indicators	  that	  can	  be	  used	  
by	  homebuyers	  to	  assess	  the	  possible	  risks	  to	  their	  purchase	  from	  extreme	  weather	  
and	  climate	  change.	  
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Resilience	  Benchmarking	  for	  Adaptation	  Planning	  
	  
Karl	  Mallon	  (1),	  Nicola	  Nelson	  (2),	  Jacquelyn	  Lamb	  (1)	  	  
(1)	  Climate	  Risk,	  Sydney,	  NSW,	  Australia,	  (2)	  Sydney	  Water,	  Sydney,	  NSW,	  Australia,	  	  
	  
The	  paper	  explores	  the	  challenges	  of	  creating	  objective	  metrics	  for	  the	  comparison	  
of	  the	  resilience	  of	  both	  utilities	  with	  large	  numbers	  of	  assets	  or	  divisions	  within	  a	  
single	  utility.	  The	  paper	  focuses	  on	  utility	  assets	  in	  the	  water	  sector	  using	  the	  
AdaptWater	  analytic	  system.	  The	  AdaptWater	  system	  provides	  the	  ability	  to	  test	  and	  
project	  risk	  cost	  per	  asset,	  but	  does	  not	  yet	  generate	  a	  high	  level	  metric	  that	  
captures	  the	  resilience	  position	  in	  its	  entirety	  of	  an	  organisation	  or	  division.	  This	  
paper	  provides	  a	  summary	  of	  research	  to	  develop	  such	  a	  metric.	  
	  
The	  paper	  investigates	  the	  use	  of	  a	  Resilience	  Index	  that	  compares	  the	  annual	  costs	  
of	  risk	  and	  the	  total	  asset	  value,	  creating	  a	  financial	  and	  service	  failure	  index,	  broadly	  
comparable	  with	  ‘availability’.	  
	  
The	  paper	  provides	  the	  current	  and	  projected	  illustrative	  results	  of	  internal	  testing	  
by	  Sydney	  Water	  across	  6	  core	  water	  and	  wastewater	  asset	  classes.	  The	  results	  show	  
how	  such	  an	  index	  could	  be	  used	  to	  benchmark	  a	  portfolio	  and	  provide	  insights	  into	  
the	  implications	  of	  hazards	  on	  asset	  failure	  and	  damage.	  
The	  paper	  proposes	  that	  a	  Resilience	  Index	  can	  be	  a	  useful	  way	  of	  illustrating	  the	  
decay	  in	  resilience	  caused	  by	  climate	  change	  hazards	  and	  provide	  a	  useful	  
benchmark	  to	  compare	  organisations	  within	  a	  sector	  and	  a	  metric	  to	  test	  the	  efficacy	  
of	  adaptation	  plans.	  
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Open	  resilience	  -‐	  The	  climate	  change	  of	  everything	  
	  
Karl	  Mallon	  (1),	  Philip	  Roeth	  (2)	  	  
(1)	  Climate	  Risk,	  Sydney,	  NSW,	  Australia,	  (2)	  Sydney	  Water,	  Sydney,	  NSW,	  Australia	  	  
	  
This	  paper	  outlines	  a	  project	  to	  make	  the	  computational	  risk	  and	  resilience	  engines	  
developed	  for	  the	  AdaptWater	  project	  available	  in	  the	  public	  domain	  and	  with	  a	  
dynamic	  structure	  allowing	  the	  analysis	  of	  other	  physical	  assets.	  
	  
AdaptWater	  is	  a	  big-‐data,	  cloud	  computing	  solution	  developed	  by	  and	  for	  Australian	  
water	  utilities	  with	  co-‐funding	  from	  the	  Federal	  Government.	  The	  software,	  housed	  
on	  cloud	  computers,	  is	  able	  to	  execute	  10	  million	  risk	  computations	  per	  minute	  
combining	  historical	  weather	  maps	  for	  hazards,	  climate	  change	  projections,	  
engineering	  and	  financial	  data	  for	  individual	  geo-‐located	  assets.	  The	  system	  has	  been	  
well	  received	  by	  peer	  reviewers	  and	  is	  being	  rolled	  out	  across	  hundreds	  of	  thousands	  
of	  assets	  in	  the	  water	  sector.	  
	  
There	  has	  been	  considerable	  interest	  in	  applying	  the	  software	  to	  other	  asset	  classes,	  
for	  example	  in	  the	  power	  sector,	  roads,	  communications	  and	  government	  assets.	  
There	  has	  also	  been	  interest	  in	  using	  the	  system	  for	  research	  into	  the	  impacts	  of	  
climate	  change	  in	  the	  built	  environment.	  
	  
Inspired	  by	  this	  interest,	  the	  paper	  will	  cover	  the	  development	  of	  the	  Open	  
Resilience	  project	  that	  intends	  to	  make	  the	  Resilience	  Engaging	  software	  and	  cloud	  
servers	  freely	  available	  on	  the	  internet,	  inviting	  a	  new	  community	  of	  users	  to	  both	  
use	  and	  expand	  the	  application	  of	  the	  software	  and	  computational	  capacity.	  
	  
The	  paper	  will	  cover	  the	  architecture	  of	  the	  new	  system,	  the	  different	  expertise	  
required	  to	  build	  new	  archetypes	  and	  the	  emphasis	  on	  public	  sharing	  of	  data	  and	  
results.	  
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How	  the	  Vanuatu	  Rainfall	  Network	  helps	  to	  improve	  climate	  science	  
and	  adaptation	  planning:	  building	  support	  for	  action	  
	  
Phillip	  Malsale	  (1),	  Elisabeth	  Thompson	  (2)	  	  
(1)	  Vanuatu	  Meteorological	  and	  Geohazards	  Department,	  Port	  Vila,	  Vanuatu,	  (2)	  
Bureau	  of	  Meteorology,	  Melbourne,	  Australia	  
	  
Tropical	  Pacific	  climate	  data	  is	  particularly	  important	  to	  our	  understanding	  of	  the	  
global	  climate	  system.	  Most	  research	  projects	  dealing	  with	  climate	  change	  require	  
sufficient	  and	  accurate	  data	  to	  reach	  useful	  conclusions,	  although	  available	  data	  of	  
this	  quality	  is	  currently	  limited.	  Thus,	  robust	  networks	  of	  climate	  information,	  
including	  rainfall	  observations	  in	  the	  Pacific	  region	  are	  crucial	  for	  climate	  research.	  
	  
The	  Vanuatu	  Rainfall	  Network	  (VRN)	  supports	  the	  effort	  to	  build	  and	  sustain	  the	  
global	  climate	  observing	  system	  that	  is	  needed	  to	  satisfy	  the	  long-‐term	  climate	  
observational	  requirements	  of	  the	  operational	  climate	  forecast	  centres,	  
international	  research	  programs,	  and	  major	  scientific	  assessments.	  Our	  current	  and	  
future	  efforts	  include	  expanding	  our	  mission	  to	  collect,	  analyse,	  verify	  and	  
disseminate	  Vanuatu's	  rainfall	  data	  sets	  and	  products.	  We	  will	  present	  the	  latest	  
work	  by	  the	  Vanuatu	  Meteorology	  and	  Geo-‐Hazards	  Department	  in	  establishing	  an	  
in-‐country	  rainfall	  collection	  network.	  This	  network	  consists	  of	  around	  eighty-‐four	  
rainfall	  sites	  throughout	  the	  country.	  This	  work	  demonstrates	  that	  given	  dedicated	  
in-‐country	  climate	  officers,	  a	  useful	  and	  accurate	  climate	  network	  could	  be	  set	  up	  in	  
other	  Pacific	  island	  countries.	  It	  can	  be	  run,	  maintained	  and	  owned	  by	  individuals	  in	  
the	  communities,	  on	  a	  relatively	  low	  budget	  through	  effective	  collaboration	  with	  
projects	  implemented	  in	  the	  Pacific	  region.	  The	  network	  acts	  as	  a	  focal	  point	  for	  the	  
Vanuatu	  Government	  in	  terms	  of	  sourcing	  climate	  weather	  information	  for	  the	  
communities.	  It	  also	  acts	  to	  build	  partnerships	  with	  agencies	  such	  as	  the	  National	  
Red	  Cross	  and	  National	  Disaster	  Management	  Office.	  The	  network	  provides	  a	  
platform	  for	  empowering	  provincial	  and	  community-‐based	  climate	  change	  advisors	  
and	  disaster	  risk	  reduction	  officers	  to	  fulfil	  the	  vision	  of	  the	  Vanuatu	  Government	  to	  
take	  government	  services	  to	  all	  corners	  of	  Vanuatu.	  
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Integrate	  or	  implode:	  the	  case	  for	  investing	  in	  social	  resilience	  as	  a	  
conservation	  strategy	  
	  
Nadine	  Marshall	  (1,3),	  Erin	  Bohensky	  (1),	  Curnock	  Matt	  (1),	  Goldberg	  Jeremy	  (1,3),	  
Gooch	  Margaret	  (4),	  Pert	  Petina	  (2),	  Scherl	  Lea	  (5),	  Stone-‐Jovicich	  Samantha	  (1)	  	  
(1)	  CSIRO,	  Townsville,	  Australia,	  (2)	  CSIRO,	  Cairns,	  Australia,	  (3)	  James	  Cook	  
University,	  Townsville,	  Australia,	  (4)	  Great	  Barrier	  Reef	  Marine	  Park	  Authority,	  
Townsville,	  Australia,	  (5)	  NQ	  Dry	  Tropics	  NRM,	  Townsville,	  Australia	  	  
	  
In	  this	  presentation	  we	  argue	  that	  investing	  in	  the	  capacity	  of	  resource-‐dependent	  
people	  to	  undergo	  change	  and	  be	  resilient	  may	  be	  as	  important	  for	  effective	  
resource	  management	  as	  are	  efforts	  to	  build	  resilience	  of	  an	  ecosystem.	  Our	  premise	  
is	  based	  on	  understanding	  that	  resource	  management	  is	  effected	  through	  
influencing	  people	  and	  their	  behaviour.	  People	  with	  the	  capacity	  to	  adapt	  and	  adopt	  
new	  behaviors	  are	  more	  likely	  to	  support	  the	  resilience	  of	  an	  ecosystem	  than	  those	  
without.	  People	  without	  this	  capacity	  are	  likely	  to	  resist	  change	  and	  threaten	  the	  
resilience	  of	  natural	  resources.	  
	  
Traditionally,	  conservation	  managers	  have	  responded	  by	  placing	  restraints	  on	  how	  
people	  interact	  with	  natural	  resources.	  However,	  the	  very	  same	  initiatives	  designed	  
to	  sustain	  the	  long	  term	  supply	  of	  a	  resource's	  goods	  and	  services	  to	  those	  
dependent	  on	  them	  will	  impose	  significant,	  and	  often	  immediate,	  pressures	  on	  
resource-‐dependent	  communities	  and	  industries,	  further	  eroding	  their	  ability	  to	  
cope	  and	  adapt.	  
	  
We	  show	  that	  cattle	  producers	  in	  northern	  Australia	  and	  commercial	  fishers	  in	  the	  
Great	  Barrier	  Reef	  are	  unlikely	  to	  have	  sufficient	  resilience	  to	  support	  the	  resilience	  
of	  their	  respective	  natural	  resources	  and	  that	  a	  spiral	  of	  accelerating	  and	  mutual	  
decline	  in	  each	  system	  is	  inevitable.	  We	  discuss	  possible	  strategies	  for	  intervention	  
and	  the	  benefits	  of	  long	  term	  human	  monitoring	  through	  showcasing	  the	  Social	  and	  
Economic	  Long	  Term	  Monitoring	  Program	  (SELTMP)	  for	  the	  Great	  Barrier	  Reef.	  Here,	  
we	  highlight	  how	  important	  aspects	  of	  the	  human	  dimension,	  such	  as	  adaptive	  
capacity	  and	  resilience	  can	  be	  measured	  and	  integrated	  into	  conservation	  
management.	  
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Climbing	  the	  ladder	  of	  adaptation	  engagement	  -‐	  A	  framework	  for	  
overcoming	  adaptation	  inertia	  
	  
Lara	  Hansen	  (2),	  Paul	  Marshall	  (1)	  	  
(1)	  University	  of	  Queensland,	  Queensland,	  Australia,	  (2)	  EcoAdapt,	  Washington,	  USA	  	  
	  
Climate	  change	  is	  a	  daunting	  challenge	  for	  most	  managers	  and	  planners	  as	  they	  
attempt	  to	  conduct	  their	  daily	  work.	  Often	  adaptation	  frameworks	  and	  theory	  seem	  
equally	  unapproachable,	  resulting	  in	  practitioners	  getting	  lost	  in	  the	  process.	  Recent	  
State	  of	  Adaptation	  Surveys	  indicate	  that	  even	  those	  who	  know	  they	  need	  to	  be	  
incorporating	  the	  reality	  of	  climate	  change	  into	  their	  work	  are	  sometimes	  not	  
making	  it	  through	  the	  necessary	  steps.	  The	  Adaptation	  Ladder	  of	  Engagement	  is	  a	  
simple	  tool	  to	  track	  progress	  and	  map	  out	  next	  steps.	  It	  guides	  scientists,	  
practitioners	  and	  communicators	  through	  seven	  steps	  to	  effective	  adaptation:	  
awareness,	  assessment,	  planning,	  implementation,	  monitoring,	  integration	  and	  
sharing.	  The	  Ladder	  has	  proven	  a	  powerful	  tool	  for	  overcoming	  inertia	  in	  adaptation	  
initiatives	  and	  identifying	  weak	  links	  in	  the	  adaptation	  chain	  of	  effort.	  It	  can	  also	  help	  
analyze	  the	  distribution	  of	  effort	  across	  different	  elements	  of	  the	  adaptation	  
process,	  highlighting	  aspects	  of	  adaptation	  that	  have	  received	  the	  most	  attention	  
and	  those	  needing	  additional	  focus.	  Case	  studies	  from	  applying	  the	  Adaptation	  
Ladder	  of	  Engagement	  illustrate	  its	  utility	  for	  detecting	  areas	  of	  need,	  for	  increasing	  
engagement	  with	  practitioners,	  and	  for	  helping	  adaptation	  experts	  understand	  the	  
areas	  of	  greatest	  need.	  
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Upselling	  or	  selling	  out?	  Biodiversity	  offsets	  as	  a	  transformative	  
strategy	  for	  conservation	  in	  a	  changing	  climate	  
	  
Paul	  Marshall	  (1,5),	  Ray	  Victurine	  (4),	  Ameer	  Abdulla	  (3),	  Peter	  McGinnity	  (1),	  
Melissa	  Boss	  (1)	  	  
(1)	  University	  of	  Queensland,	  St	  Lucia,	  Queensland,	  Australia,	  (2)	  James	  Cook	  
University,	  Townsville,	  Queensland,	  Australia,	  (3)	  IUCN,	  Gland,	  Switzerland,	  (4)	  
Wildlife	  Conservation	  Society,	  New	  York,	  USA,	  (5)	  Great	  Barrier	  Reef	  Marine	  Park	  
Authority,	  Townsville,	  Queensland,	  Australia	  	  
	  
The	  goods	  and	  services	  provided	  by	  ecosystems	  are	  essential	  foundations	  to	  human	  
societies	  and	  their	  economies,	  yet	  biodiversity	  is	  not	  explicitly	  valued	  in	  most	  
business	  decisions.	  Biodiversity	  offsetting	  is	  rapidly	  emerging	  as	  an	  approach	  to	  
facilitate	  development	  while	  protecting	  conservation	  values.	  Critics	  of	  biodiversity	  
offsetting	  worry	  that	  it	  is	  ‘selling	  out’	  by	  creating	  a	  mechanism	  for	  developers	  to	  
bypass	  normal	  environmental	  impact	  assessment	  and	  mitigation	  processes,	  and	  
simply	  buy	  the	  right	  to	  destroy	  or	  pollute	  nature.	  While	  offsetting	  needs	  to	  be	  
carefully	  implemented	  and	  managed	  in	  accord	  with	  the	  mitigation	  heirarchy,	  it	  does	  
have	  the	  potential	  to	  transform	  conservation.	  It	  provides	  a	  mechanism	  for	  business	  
interests	  to	  formally	  integrate	  biodiversity	  values	  into	  project	  planning	  and	  
implementation,	  and	  delivers	  a	  structure	  for	  companies	  to	  exercise	  their	  social	  and	  
environmental	  responsibility	  in	  a	  transparent	  and	  consistent	  manner.	  Importantly,	  it	  
also	  internalizes	  the	  costs	  of	  biodiversity	  protection	  into	  business	  models,	  allowing	  
conservation	  to	  be	  funded	  through	  private	  sector	  investments.	  The	  growing	  
pressures	  of	  climate	  change	  are	  leading	  society	  to	  acknowledge	  that	  we	  cant	  afford	  
to	  lose	  any	  more	  biodiversity,	  but	  also	  that	  there	  is	  increasing	  need	  for	  sustainable	  
development	  opportunities.	  In	  principle,	  biodiversity	  offsetting	  represents	  an	  
innovative	  system	  for	  economic	  development	  that	  causes	  no	  net	  loss,	  and	  even	  a	  net	  
gain,	  in	  biodiversity.	  Practical	  experience	  to	  date	  is	  promising,	  but	  there	  remain	  
challenges,	  especially	  in	  marine	  systems.	  Recent	  experiences	  in	  Belize	  and	  the	  Great	  
Barrier	  Reef	  provide	  insights	  to	  guide	  further	  development	  of	  this	  novel	  approach	  for	  
adapting	  conservation	  in	  a	  changing	  climate.	  
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Mixed	  signals	  –	  the	  implications	  of	  climate	  policy	  uncertainty 
	  
Stephen	  Martin	  (1)	  presenting,	  	  
(1)	  Committee	  for	  Economic	  Development	  of	  Australia,	  Sydney,	  Australia	  	  
	  
In	  this	  speech	  Professor	  the	  Hon.	  Stephen	  Martin	  will	  explore	  the	  difficulties	  faced	  
by	  business	  in	  adapting	  to	  climate	  change	  given	  the	  uncertainty	  around	  policy	  in	  
Australia	  and	  the	  global	  implications	  of	  Australia’s	  climate	  policy	  choices. 
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Resilience	  perspective	  on	  adaptation	  pathways	  for	  Torres	  Strait	  
Communities	  
	  
Yiheyis	  Taddele	  Maru	  (1),	  Vanessa	  Chewings	  (1),	  Erin	  Bohensky	  (2),	  James	  Butler	  (3),	  
Tim	  Skewes	  (3),	  John	  Rainbird	  (4),	  Vic	  McGrath	  (4),	  Carl	  Smith	  (5)	  	  
(1)	  CSIRO,	  Alice	  Springs,	  Australia,	  (2)	  CSIRO,	  Townsville,	  Australia,	  (3)	  CSIRO,	  
Brisbane,	  Australia,	  (4)	  CSIRO,	  Brisbane,	  Australia,	  (5)	  TSRA,	  Cairns,	  Australia,	  (6)	  
TSRA,	  Thursday	  Island,	  Australia,	  (7)	  University	  of	  Queensland,	  Brisbane,	  Australia	  	  
	  

Indigenous	  communities	  in	  remote	  regions	  have	  been	  recognised	  as	  among	  the	  most	  
vulnerable	  groups	  of	  Australians	  to	  climate	  change	  impact.	  	  Their	  heightened	  
vulnerability	  is	  mainly	  associated	  with	  remoteness	  and	  disadvantage	  in	  terms	  they	  
have	  faced	  for	  decades.	  	  While	  highlighting	  this	  vulnerability	  dimension	  is	  legitimate	  
and	  essential,	  it	  is	  also	  important	  to	  build	  on	  the	  resilience	  and	  resourcefulness	  of	  
these	  communities.	  

In	  this	  paper,	  we	  present	  research	  findings	  from	  a	  project	  that	  engages	  resilience	  
assessment	  and	  future	  scenarios	  to	  inform	  building	  resilient	  communities	  in	  the	  
Torres	  Strait.	  It	  builds	  on	  communities’	  interpretations	  of	  resilience	  and	  their	  
perceptions	  of	  why	  and	  how	  resilient	  their	  communities	  are.	  	  We	  learnt	  that	  
maintaining	  community	  and	  cultural	  strength,	  including	  language	  and	  local	  
knowledge,	  were	  identified	  as	  central	  to	  perceptions	  of	  communities’	  resilience	  to	  
climate	  and	  other	  changes.	  This	  perspective	  resonates	  with	  a	  notion	  of	  resilience	  in	  
the	  literature	  as	  maintaining	  identity	  in	  the	  face	  of	  change.	  Surveys-‐,	  scenarios-‐	  and	  
review-‐based	  perspectives	  were	  used	  in	  order	  to	  develop	  a	  systems	  model	  that	  
characterises	  the	  state	  of	  key	  identity	  variables	  of	  the	  Torres	  Strait	  region.	  	  While	  
maintaining	  and	  enhancing	  desired	  system	  elements	  of	  the	  region	  is	  essential	  for	  
resilience,	  so	  is	  changing	  undesirable	  and	  persistent	  elements	  such	  as	  poor	  health.	  
The	  model	  will	  be	  used	  to	  facilitate	  dialogue	  amongst	  stakeholders	  about	  which	  
system	  elements	  and	  interactions	  need	  to	  be	  maintained	  or	  enhanced,	  as	  well	  as,	  
which	  need	  changing	  to	  establish	  adaptation	  pathways	  for	  climate	  and	  other	  change	  
in	  the	  region.	  
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How	  well	  are	  we	  adapting?	  The	  story	  of	  Western	  Melbourne's	  journey	  
towards	  effective	  adaptation	  
	  
Heather	  McClaren	  (1),	  Fiona	  Silke	  (3),	  Susie	  Moloney	  (2),	  Sophie	  Millin	  (2),	  Hartmut	  
Fünfgeld	  (2),	  Andrew	  Glover	  (2),	  Alianne	  Rance	  (3,2)	  	  
(1)	  Western	  Alliance	  for	  Greenhouse	  Action,	  Victoria,	  Australia,	  (2)	  Centre	  for	  Urban	  
Research,	  RMIT	  University,	  Victoria,	  Australia,	  (3)	  Net	  Balance,	  Victoria,	  Australia	  	  
	  
The	  Western	  Alliance	  for	  Greenhouse	  Action	  (WAGA)	  is	  a	  partnership	  of	  eight	  
councils	  that	  are	  committed	  to	  responding	  to	  climate	  change	  in	  Melbourne's	  West.	  
WAGA	  conducted	  a	  climate	  change	  risk	  assessment	  that	  identified	  88	  risks	  for	  the	  
region,	  and	  then	  produced	  a	  regional	  climate	  change	  strategy.	  
	  
We	  are	  now	  asking	  the	  question:	  How	  will	  we	  know	  how	  well	  we	  are	  adapting	  to	  
climate	  change	  overtime,	  and	  how	  can	  we	  assist	  councils	  to	  track	  their	  progress	  and	  
improve	  decision	  making?	  
	  
We	  have	  begun	  a	  three	  year	  process	  of	  developing	  a	  monitoring	  and	  evaluation	  
(M&E)	  framework	  for	  climate	  adaptation	  with	  our	  project	  partners	  RMIT	  University,	  
Net	  Balance	  and	  the	  Department	  of	  Environment	  and	  Primary	  Industries.	  The	  
framework	  will	  monitor	  the	  performance	  of	  councils	  in	  improving	  adaptive	  capacity	  
and	  implementing	  adaptation	  actions	  through	  a	  set	  of	  indicators.	  This	  project	  will	  
build	  on	  emerging	  international	  research	  and	  practice	  around	  effective	  M&E	  for	  
climate	  change	  adaptation	  (Hedger	  et	  al.	  2008,	  UNDP	  2009,	  Pringle	  2011,	  Villanueva	  
2011,	  Bours	  et	  al	  2013,	  2014).	  While	  there	  are	  a	  range	  of	  frameworks	  for	  M&E,	  very	  
few	  have	  been	  implemented	  and	  tested	  for	  their	  effectiveness.	  
	  
We	  will	  present	  the	  findings	  from	  our	  analysis	  of	  existing	  practice	  around	  M&E	  for	  
climate	  change	  adaptation	  along	  with	  outcomes	  from	  a	  series	  of	  workshops	  with	  
WAGA	  councils	  and	  other	  stakeholders	  on	  how	  to	  effectively	  develop	  and	  embed	  
M&E	  as	  part	  of	  the	  adaptation	  process.	  We	  will	  also	  present	  our	  draft	  M&E	  
framework	  and	  indicators	  for	  the	  WAGA	  region	  which	  will	  be	  piloted	  in	  2015.	  
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Capturing	  climate	  change	  adaptation	  in	  policy:	  If	  it	  ain't	  broke,	  should	  
you	  fix	  it?	  	  
	  
Andrew	  Wood	  (1),	  Gabrielle	  McCorkell	  (1)	  	  
(1)	  Mornington	  Peninsula	  Shire,	  Victoria,	  Australia	  	  
	  
Mornington	  Peninsula	  Shire	  has	  been	  a	  leader	  in	  preparing	  for	  the	  impacts	  of	  climate	  
change	  for	  over	  a	  decade.	  Our	  embedded	  approach,	  which	  has	  been	  recognised	  with	  
numerous	  awards,	  happened	  without	  the	  aid	  of	  an	  ‘official'	  policy.	  The	  prospect	  of	  
developing	  a	  policy	  was	  recently	  raised,	  but	  as	  our	  approach	  was	  far	  from	  ‘broke',	  
why	  did	  it	  need	  fixing?	  
	  
However,	  as	  it	  turned	  out,	  trying	  to	  capture	  the	  Shire's	  approach	  in	  a	  policy	  proved	  a	  
valuable	  catalyst	  for	  identifying	  opportunities	  for	  consolidation	  and	  enhancement	  of	  
our	  approach.	  The	  resulting	  analysis	  of	  the	  value	  of	  having	  an	  ‘official	  policy',	  where	  
it	  should	  sit	  in	  relation	  to	  existing	  policies,	  strategies	  and	  plans	  and	  what	  it	  should	  
contain,	  as	  well	  as	  responding	  to	  the	  needs	  and	  expectations	  of	  Councillors	  proved	  
to	  be	  an	  interesting	  and	  thoroughly	  worthwhile	  journey.	  
	  
Ours	  is	  the	  story	  of	  an	  interplay	  between	  the	  ‘substantive'	  issues	  of	  what	  a	  climate	  
change	  policy	  should	  do	  and	  the	  process	  of	  negotiating	  the	  vision	  of	  officers	  with	  
that	  of	  decision	  makers,	  as	  well	  as	  considering	  simultaneously	  the	  roles	  and	  views	  of	  
other	  stakeholders.	  
	  
Key	  learnings	  that	  will	  be	  explored	  in	  our	  presentation	  are:	  
	  

• Addressing	  climate	  change	  is	  core	  business	  for	  local	  government,	  not	  a	  ‘nice	  
to	  have'	  

• Deep	  engagement	  with	  decision-‐makers	  during	  policy	  development	  is	  
invaluable	  

• Independent	  experts	  can	  help	  keep	  the	  process	  on	  track	  
• Don't	  underestimate	  the	  interest	  of	  staff	  or	  the	  industry;	  identify	  and	  harness	  

good-‐will	  
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• Even	  successful	  approaches	  to	  adaptation	  can	  be	  enhanced	  through	  re-‐
examination	  	  
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Enshrining	  adaptive	  management	  in	  legal	  frameworks	  
	  
Jan	  McDonald	  (1)	  	  
(1)	  University	  of	  Tasmania,	  Hobart,	  Tasmania,	  Australia	  	  
	  
Agile	  and	  responsive	  legal	  arrangements	  will	  be	  key	  enablers	  of	  adaptation.	  Current	  
models	  deal	  poorly	  with	  conditions	  of	  ongoing	  change,	  favouring	  legal	  certainty	  over	  
flexibility.	  The	  principles	  of	  adaptive	  management,	  including	  monitoring,	  evaluation,	  
modification,	  and	  compliance,	  are	  considered	  essential	  to	  successful	  climate	  change	  
adaptation,	  yet	  there	  are	  strikingly	  few	  examples	  of	  their	  formal	  implementation	  in	  
legal	  frameworks,	  and	  even	  fewer	  studies	  of	  how	  to	  improve	  their	  use.	  This	  paper	  
examines	  the	  ways	  in	  which	  the	  principles	  of	  adaptive	  management	  have	  been	  
incorporated	  into	  law	  in	  Australia	  and	  internationally.	  It	  looks	  at	  the	  broad	  
mechanisms	  by	  which	  laws	  can	  be	  made	  more	  adaptable,	  then	  identifies	  five	  specific	  
tools	  by	  which	  the	  concept	  has	  been	  operationalized	  to	  enhance	  decision-‐making	  
under	  uncertainty:	  the	  inclusion	  of	  climate	  change,	  resilience	  and	  adaptiveness	  in	  
statutory	  objectives;	  formal	  requirements	  for	  monitoring	  and	  evaluation;	  staged	  or	  
tiered	  decision-‐making	  processes;	  triggers	  and	  conditional	  approvals;	  and	  decision	  
rules	  based	  on	  proportion	  or	  resource	  abundance.	  The	  paper	  considers	  the	  potential	  
application	  of	  these	  tools	  in	  adaptating	  to	  future	  climate	  risks.	  
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Informing	  autonomous	  adaptation:	  information	  instruments	  in	  
Australia	  and	  New	  Zealand	  
	  
Jan	  McDonald	  (1),	  Judy	  Lawrence	  (2)	  	  
(1)	  University	  of	  Tasmania,	  Tasmania,	  Australia,	  (2)	  New	  Zealand	  Climate	  Change	  
Research	  Institute,	  Victoria	  University	  of	  Wellington,	  Wellington,	  New	  Zealand	  	  
	  
Trusted	  and	  relevant	  information	  about	  climate	  risks	  and	  adaptation	  options	  can	  
promote	  autonomous	  adaptation	  and	  manage	  the	  legal	  risks	  of	  responding	  to	  future	  
climate	  change.	  Information	  gaps	  are	  a	  potential	  market	  failure	  and	  the	  effective	  and	  
efficient	  provision	  of	  information	  is	  considered	  a	  critical	  role	  for	  governments.	  
	  	  
A	  range	  of	  mechanisms	  exist	  for	  providing	  information	  about	  climate	  risks.	  These	  
arise	  in	  different	  adaptation	  contexts,	  but	  have	  been	  widely	  deployed	  in	  spatial	  
planning	  for	  flood,	  bushfire	  and	  coastal	  hazards.	  Measures	  may	  form	  part	  of	  a	  
broader	  adaptation	  strategy,	  such	  as	  open	  days,	  public	  meetings,	  brochures,	  
factsheets	  or	  web-‐based	  hazard	  maps;	  or	  they	  may	  have	  stronger	  legal	  force	  and	  
apply	  to	  specific	  parcels	  of	  land,	  such	  as	  land	  information	  memoranda,	  notations	  on	  
planning	  certificates	  and	  certificates	  of	  title.	  
	  	  
This	  paper	  reviews	  the	  literature	  on	  information	  requirements	  for	  autonomous	  
adaptation	  decision-‐making	  and	  the	  legal	  framework	  for	  their	  use	  in	  Australia	  and	  
New	  Zealand.	  It	  outlines	  the	  range	  of	  instruments	  currently	  used	  in	  these	  
jurisdictions;	  their	  legal	  status;	  the	  context	  in	  which	  they	  are	  deployed.	  We	  consider	  
the	  legal	  and	  political	  consequences	  of	  recent	  attempts	  by	  local	  governments	  to	  use	  
such	  instruments,	  including	  local	  backlash,	  litigation,	  and	  legislative	  reform,	  and	  
explore	  the	  circumstances	  in	  which	  governments	  owe	  a	  duty	  to	  provide	  climate	  risk	  
information.	  We	  conclude	  that	  greater	  consistency	  in	  the	  design,	  framing,	  
implementation,	  communication	  and	  legal	  force	  of	  information	  instruments	  would	  
enhance	  public	  acceptance,	  enabling	  them	  to	  fulfil	  their	  potential	  in	  facilitating	  
autonomous	  adaptation.	  
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Hot	  weather	  and	  work-‐related	  injury	  in	  Melbourne,	  Australia:	  
Assessment	  of	  association	  using	  a	  case	  crossover	  approach.	  
	  
Judith	  McInnes	  (1)	  	  
(1)	  Monash	  University,	  Melbourne,	  Victoria,	  Australia	  	  
	  
Rationale	  	  
There	  is	  growing	  recognition	  of	  the	  hazards	  posed	  by	  hot	  weather	  for	  working	  
people.	  A	  small	  number	  of	  studies	  have	  suggested	  an	  association	  between	  exposure	  
to	  hot	  weather	  and	  increased	  risk	  of	  work-‐related	  injury.	  Given	  projected	  increasing	  
average	  temperatures	  and	  more	  frequent	  and	  severe	  heatwaves,	  more	  research	  is	  
needed	  to	  understand	  the	  relationship	  between	  hot	  weather	  and	  risk	  of	  work	  injury	  
among	  particular	  sub-‐groups	  of	  the	  labour	  market.	  This	  information	  will	  in-‐turn	  
enable	  more	  effective	  primary	  prevention	  strategies	  to	  be	  targeted	  at	  particular	  
labour	  market	  participants.	  
	  
Proposed	  study	  
The	  objectives	  of	  this	  study	  are	  (1)	  to	  examine	  the	  association	  between	  summer	  
temperatures	  and	  risk	  of	  acute	  work-‐related	  injury	  of	  workers	  in	  the	  city	  of	  
Melbourne,	  Australia,	  over	  the	  period	  2002-‐2012,	  and	  (2)	  to	  assess	  any	  modification	  
of	  this	  association	  by	  age	  group,	  gender,	  characteristics	  of	  occupational	  exposures	  
(occupational	  group,	  indoor	  vs.	  outdoor	  work,	  strength	  requirements	  of	  occupation)	  
and	  industry	  of	  employment.	  
	  
A	  time-‐stratified	  case	  crossover	  study	  design	  will	  be	  used	  to	  examine	  the	  
relationship	  between	  summer	  temperatures	  and	  work-‐related	  injury,	  using	  a	  
workers'	  compensation	  claims	  administrative	  dataset	  as	  a	  source	  of	  work-‐related	  
injury	  data.	  Exposures	  of	  interest	  are	  minimum	  overnight	  temperature,	  maximum	  
and	  mean	  daily	  temperature,	  and	  Apparent	  Temperature.	  Lagged	  exposures,	  and	  
potential	  confounding	  by	  humidity,	  wind	  speed	  and	  precipitation	  will	  be	  considered.	  
Implications	  
	  
It	  is	  expected	  that	  findings	  from	  this	  study	  will	  inform	  adaptive	  strategies	  through	  
improved	  understanding	  of	  demographic,	  occupational	  and	  industry	  specific	  risk	  
factors	  for	  work-‐related	  injury	  during	  hot	  weather.	  
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A	  service	  delivery	  approach	  to	  climate	  change	  risk	  assessment	  
	  
Eleanor	  McKeough	  (1),	  Donna	  Lorenz	  (2),	  Bruce	  Rhodes	  (1),	  Mark	  Gibbs	  (2)	  	  
(1)	  Melbourne	  Water,	  Melbourne,	  Australia,	  (2)	  AECOM,	  Australia,	  Australia	  	  
	  
An	  early	  adopter	  of	  climate	  change	  risk	  management	  for	  water	  and	  infrastructure	  
sectors,	  Melbourne	  Water's	  approach	  to	  addressing	  climate	  change	  has	  evolved	  over	  
many	  years.	  
	  
Early	  methodologies	  involved	  the	  identification	  of	  all	  possible	  hazards	  and	  risks	  to	  
ensure	  a	  comprehensive	  understanding	  of	  the	  potential	  implications	  of	  climate	  
change	  for	  the	  business	  and	  its	  service	  community.	  Originally	  useful	  in	  conveying	  the	  
broad	  reach	  of	  impacts,	  the	  large	  number	  of	  risks	  and	  challenge	  in	  attributing	  
meaningful	  timeframes	  to	  them	  proved	  an	  impediment	  to	  successfully	  integrating	  
climate	  change	  risk	  management	  with	  day-‐to-‐day	  operations.	  
	  
To	  address	  this	  Melbourne	  Water	  recently	  reviewed	  its	  approach	  to	  climate	  change	  
risk	  management	  with	  AECOM.	  Adjustments	  were	  made	  to	  reflect	  the	  latest	  
international	  best	  practice	  approaches	  that	  seek	  to	  better	  align	  climate	  change	  risk	  
assessment	  with	  asset	  planning	  and	  risk	  management.	  The	  International	  Standard	  
for	  Asset	  Management	  ISO55000	  was	  used	  as	  the	  basis	  for	  this	  assessment.	  This	  
approach	  focuses	  on	  the	  key	  service	  obligations	  of	  the	  business	  and	  the	  critical	  
assets	  required	  to	  deliver	  those	  services.	  The	  potential	  climate	  change	  impacts	  on	  
these	  assets	  were	  considered	  and	  the	  current	  ‘headroom'	  or	  available	  capacity	  to	  
absorb	  future	  changes	  was	  assessed.	  
	  
The	  result	  is	  a	  clearer	  picture	  of	  where	  key	  climate	  change	  risks	  lie	  today	  and	  in	  the	  
future	  which	  enhances	  prioritisation	  of	  risk	  management	  responses	  in	  the	  short	  and	  
long	  term.	  This	  presentation	  outlines	  the	  story	  so	  far,	  the	  new	  service	  delivery-‐
oriented	  approach,	  the	  outcomes	  of	  the	  review	  and	  lessons	  learned	  to	  aid	  other	  
agencies	  developing	  their	  own	  risk	  registers. 
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Poster	  
Poster	  session,	  Tuesday	  &	  Wednesday	  6.30-‐7.30pm	  

	  
	  

Stories	  from	  the	  field:	  Community-‐based	  climate	  change	  adaptation	  in	  
Fiji	  
	  
Leone	  Limalevu	  (1),	  Karen	  McNamara	  (2)	  	  
(1)	  The	  University	  of	  the	  South	  Pacific,	  Suva,	  Fiji,	  (2)	  The	  University	  of	  Queensland,	  
Brisbane,	  Queensland,	  Australia,	  	  
	  
Adaptation	  is	  a	  dynamic	  and	  multi-‐layered	  process	  and	  activity.	  If	  the	  end	  goal	  is	  
sustainable	  livelihoods	  that	  are	  able	  to	  withstand	  external	  ‘shocks	  and	  stresses',	  then	  
adaptation	  to	  local	  environmental	  change	  requires	  various	  core	  elements	  to	  ensure	  
its	  sustainability	  and	  effectiveness.	  These	  elements	  can	  broadly	  include:	  culturally	  
and	  locally-‐appropriate	  awareness	  raising;	  community	  capacity	  building	  and	  training;	  
the	  acquisition	  of	  climate	  data	  and	  projections	  at	  the	  regional	  and	  local	  level	  to	  help	  
plan	  activities;	  and	  a	  mixture	  of	  both	  ‘soft'	  and	  ‘hard'	  measures.	  Such	  elements	  will	  
help	  to	  secure	  water,	  food	  and	  energy	  supplies,	  improve	  health	  and	  sanitation,	  
protect	  homes	  and	  community	  infrastructure,	  and	  conserve	  surrounding	  natural	  
ecosystems	  from	  which	  communities	  derive	  most	  of	  their	  food	  and	  natural	  resource	  
needs.	  This	  poster	  draws	  on	  the	  outcomes	  and	  subsequent	  lessons	  from	  an	  
Australian	  Aid	  project	  focussed	  on	  community-‐based	  climate	  change	  adaptation	  in	  a	  
number	  of	  communities	  in	  Fiji	  from	  2006-‐2013.	  The	  outcomes	  from	  three	  
communities	  in	  particular	  -‐	  Soso	  village	  in	  the	  Yasawa	  Islands,	  Bavu	  village	  in	  Vitu	  
Levu	  and	  Navukailagi	  village	  on	  Gau	  Island	  -‐	  will	  be	  shared.	  Core	  lessons	  stemming	  
from	  this	  project	  relate	  to	  the	  need	  to:	  holistically	  capture	  the	  numerous	  resources	  
that	  communities	  utilise	  to	  sustain	  their	  livelihoods	  (as	  vulnerability	  can	  be	  
influenced	  by	  a	  host	  of	  stressors	  not	  just	  climate);	  ensure	  an	  ongoing	  two-‐way	  
dialogue	  and	  sharing	  of	  knowledge;	  and	  the	  development	  of	  long-‐term	  plans	  and	  
visions	  for	  a	  sustainable	  future	  in	  these	  communities.	  
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Combining	  mitigation	  and	  adaptation	  strategies	  for	  engaging	  
communities	  in	  climate	  change	  action.	  
	  
David	  Meiklejohn	  (1)	  	  
(1)	  RMIT,	  Melbourne,	  Australia	  	  
	  
This	  research	  project	  investigates	  whether	  concepts	  associated	  with	  climate	  change	  
adaptation	  can	  be	  integrated	  into	  local	  government	  mitigation	  programs.	  The	  
research	  will	  test	  if	  such	  an	  integrated	  approach	  improves	  the	  effectiveness	  of	  
mitigation	  programs	  as	  well	  as	  public	  understanding	  the	  impacts	  of	  climate	  change.	  
	  
Australian	  local	  government	  has	  been	  active	  in	  developing	  and	  delivering	  climate	  
change	  mitigation	  programs	  since	  the	  early	  1990s.	  More	  recently,	  it	  has	  played	  a	  key	  
role	  in	  developing	  and	  implementing	  climate	  change	  adaptation	  strategies.	  Certain	  
concepts	  associated	  with	  adaptation	  may	  be	  useful	  in	  framing	  community	  responses	  
to	  climate	  change,	  increasing	  engagement	  with	  mitigation	  actions	  and	  improving	  
resilience.	  
	  
This	  research	  will	  develop	  and	  implement	  field	  experiments	  to	  test	  the	  usefulness	  of	  
three	  adaptation	  concepts:	  
	  

• overcoming	  future	  discounting	  by	  making	  a	  climate	  impacted	  future	  more	  
real	  and	  visible;	  

• engaging	  climate	  change	  impacted	  social	  networks	  (such	  as	  local	  fire	  brigades	  
and	  emergency	  service	  workers);	  and	  	  

• testing	  whether	  communities	  with	  a	  strong	  sense	  of	  place	  are	  more	  likely	  to	  
engage	  in	  mitigation	  programs	  as	  a	  result	  of	  this	  identification.	  

	  
The	  three	  interventions	  will	  be	  evaluated,	  through	  pre-‐	  and	  post-‐intervention	  
household	  surveys,	  against	  control	  groups	  to	  test	  the	  effectiveness	  of	  the	  
interventions.	  Evaluation	  will	  also	  assess	  the	  cost-‐effectiveness	  of	  the	  program	  
against	  current	  local	  government	  mitigation	  programs.	  
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24	  
	  

Mellor	  
	  

Oral	  
Parallel	  session	  24,	  Thursday	  11.00-‐12.30pm	  

	  
	  

Adapting	  criteria	  and	  indicators	  of	  sustainable	  forest	  management	  to	  a	  
changing	  climate:	  a	  Victorian	  case	  study	  
	  
Andrew	  Haywood	  (1,2,3),	  Andrew	  Mellor	  (1)	  	  
(1)	  Department	  of	  Environment	  and	  Primary	  Industries,	  Melbourne,	  Victoria,	  
Australia,	  (2)	  Royal	  Melbourne	  Institute	  of	  Technology,	  Melbourne,	  Victoria,	  
Australia,	  (3)	  University	  of	  Melborne,	  Melbourne,	  Victoria,	  Australia	  	  
	  
Background	  
Sustainability	  is	  a	  core	  principle	  within	  Australian	  forest	  management	  and	  policy.	  
Criteria	  and	  indicators	  are	  designed	  to	  provide	  a	  mechanism	  for	  defining	  concepts	  of	  
sustainability	  in	  the	  context	  of	  forest	  management	  and	  establishing	  objectives	  to	  
gauge	  progress.	  There	  have	  been	  limited	  investigations	  in	  Australia	  to	  determine	  the	  
implications	  of	  climate	  change	  for	  C&I.	  
	  
Purpose	  
To	  investigate	  the	  implications	  of	  a	  changing	  climate	  for	  the	  ongoing	  robustness	  and	  
utility	  of	  Victoria's	  Criteria	  and	  Indicators	  for	  Sustainable	  Forest	  Management.	  
	  
Methods	  
Indicators	  were	  assessed	  for	  their	  relationships	  with	  climate,	  relationships	  with	  
other	  indicators,	  robustness	  and	  utility	  under	  climate	  change,	  and	  future	  prospects,	  
including	  abandonment,	  improvement,	  or	  continued	  use.	  An	  assessment	  framework	  
was	  developed	  to	  analyse	  indicator	  linkages,	  direct	  and	  indirect	  climate-‐change	  
influence,	  and	  potential	  modifications.	  
	  
Results	  
Twelve	  of	  the	  45	  indicators	  were	  considered	  to	  be	  entirely	  independent	  of	  climate	  
change.	  The	  utility	  and	  robustness	  of	  all	  the	  remaining	  33	  indicators	  was	  considered	  
to	  be	  influenced	  by	  a	  changing	  climate.	  For	  22	  of	  these,	  the	  study	  recommended	  no	  
change	  to	  the	  indicator,	  and	  for	  11	  of	  them,	  changes	  were	  recommended.	  Five	  new	  
indicators	  were	  also	  recommended	  in	  response	  to	  climate	  change.	  
	  
Conclusions	  
A	  decline	  in	  predictability	  was	  the	  most	  common	  effect	  of	  climate	  change.	  
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State	  indicators	  were	  more	  prone	  to	  a	  decline	  in	  their	  ability	  to	  track	  SFM	  progress,	  
while	  action	  indicators	  were	  often	  uninfluenced,	  or	  even	  improved.	  Regardless,	  
action	  indicators	  may	  be	  less	  effective	  than	  state	  indicators	  in	  a	  changing	  climate.	  
A	  shift	  from	  a	  retrospective	  to	  prospective	  insight	  in	  C&I	  is	  necessary.	  
	  



	  
	  
	  
	  
	  
	  
	  

	  

248	  

255	  
	  

Memmott	  
	  

Oral	  
Parallel	  session	  15,	  Wednesday	  3.30-‐5.00pm	  

	  
	  

Aboriginal	  perceptions	  of	  climate	  change	  in	  the	  Upper	  Georgina	  River	  
Basin	  
	  
Paul	  Memmott	  (1),	  Joseph	  Reser	  (2),	  Daphne	  Nash	  (1),	  Timothy	  O'Rourke	  (1),	  Samid	  
Suliman	  (1,3)	  	  
(1)	  Aboriginal	  Environments	  Research	  Centre,	  The	  University	  of	  Queensland,	  St	  Lucia,	  
Queensland,	  Australia,	  (2)	  Griffith	  Climate	  Change	  Response	  Program,	  School	  of	  
Applied	  Psychology,	  Griffith	  University,	  Gold	  Coast,	  Queensland,	  Australia,	  (3)	  School	  
of	  Political	  Science	  and	  International	  Studies,	  The	  University	  of	  Queensland,	  St	  Lucia,	  
Queensland,	  Australia	  	  
	  
In	  recent	  years,	  significant	  research	  attention	  has	  been	  given	  to	  understanding	  the	  
entanglements	  of	  culture	  and	  climate	  change	  in	  indigenous	  communities	  in	  global	  
and	  Australian	  contexts.	  	  However,	  while	  there	  is	  a	  growing	  body	  of	  knowledge	  on	  
the	  threats	  and	  vulnerabilities	  posed	  by	  climate	  change	  to	  indigenous	  peoples	  and	  
cultures,	  there	  is	  to	  date	  little	  substantive	  research	  on	  the	  ways	  that	  Australian	  
Aboriginal	  people	  in	  remote,	  arid-‐zone	  communities	  themselves	  observe,	  perceive,	  
experience,	  and	  act	  upon	  the	  changing	  climate.	  	  This	  paper	  reports	  on	  a	  trans-‐
disciplinary	  pilot	  study	  that	  begins	  to	  correct	  such	  deficits.	  	  The	  research	  project	  had	  
two	  principle	  aims.	  	  The	  first	  was	  to	  investigate	  and	  document	  Aboriginal	  
perceptions	  and	  understandings	  of	  climate	  change	  in	  an	  interior	  arid-‐zone	  region,	  
namely	  the	  Upper	  Georgina	  River	  Basin	  (UGRB)	  located	  in	  far	  northwest	  Queensland,	  
Australia.	  The	  second	  aim	  was	  to	  study	  the	  capacity	  of	  these	  communities	  to	  
respond	  and	  adapt	  to	  the	  threat	  of	  climate	  change.	  After	  reporting	  on	  the	  findings	  of	  
this	  project,	  this	  paper	  considers	  the	  extent	  to	  which	  Aboriginal	  communities	  in	  the	  
UGRB	  can	  utilize	  culturally	  grounded	  knowledges	  and	  practices	  to	  engage	  in	  more	  
meaningful	  dialogues	  about	  climate	  change	  with	  interlocutors	  from	  different	  cultural	  
and	  epistemological	  backgrounds.	  	  In	  particular,	  we	  examine	  the	  role	  of	  Aboriginal	  
Knowledge	  as	  an	  important	  resource	  to	  help	  transform	  Aboriginal	  peoples’	  
perceptions	  about	  climate	  change,	  self-‐perceptions	  about	  their	  capacity	  to	  act	  in	  
order	  to	  adapt	  to	  a	  changing	  environment,	  and	  the	  policy	  frameworks	  through	  which	  
community	  resilience	  is	  fostered.	  
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263	  
	  

Merkley	  
	  

Oral	  
Parallel	  session	  13,	  Wednesday	  3.30-‐5.00pm	  

	  
	  

Who	  is	  going	  to	  pay	  for	  that?	  	  
	  
Adam	  Davis	  (1),	  Jenny	  Merkley	  (1),	  Nick	  Wood	  (1)	  	  
(1)	  KPMG,	  Sydney,	  Australia	  	  
	  
The	  potential	  for	  financial	  losses	  across	  business	  and	  the	  wider	  economy	  may	  be	  
driven	  by	  the	  physical	  process	  of	  weather	  and	  geography,	  however	  they	  are	  for	  the	  
most	  part	  realised	  through	  financial	  and	  economic	  mechanisms.	  Insurance	  providers	  
have	  reacted	  to	  recent	  extreme	  weather	  events	  by	  changing	  the	  cost	  and	  scope	  of	  
the	  cover	  they	  provide.	  
	  
With	  this	  shift	  a	  rather	  interesting	  challenge	  emerges,	  particularly	  when	  one	  
considers	  the	  potential	  financial	  consequences	  of	  the	  combined	  effects	  of:	  changes	  
to	  insurance;	  the	  projected	  increases	  in	  loss	  creating	  weather	  events;	  and	  a	  poorly	  
understood	  degree	  of	  adaptation	  deficit.	  
	  
By	  way	  of	  industry	  case	  studies	  this	  paper	  explores	  the	  combination	  of	  financial	  risk	  
management	  and	  the	  power	  of	  climate	  modelling	  in	  assisting	  to	  develop	  new	  
approaches	  to	  protecting	  value	  of	  both	  individual	  businesses	  and	  of	  the	  wider	  
regional	  economy.	  
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Mitchell	  
	  

Oral	  
Parallel	  session	  8,	  Wednesday	  8.30-‐10.00am	  

	  
	  

Can	  Government	  deliver	  'fit-‐for-‐purpose'	  climate	  information?	  
	  
Polly	  Mitchell	  (1),	  Suzanne	  Dunford	  (1)	  	  
(1)	  Office	  of	  Environment	  and	  Heritage,	  Sydney,	  NSW,	  Australia	  	  
	  
Following	  the	  2011	  Commission	  of	  Audit	  report,	  the	  NSW	  Government	  has	  adopted	  
a	  strategic	  agenda	  to	  provide	  more	  responsive	  service,	  better	  collaboration	  with	  
customers,	  increased	  transparnecy	  to	  the	  general	  public,	  promotion	  of	  evidence-‐
based	  decision-‐making	  and	  being	  more	  proactive	  in	  efforts	  to	  improve	  customer	  
satisfaction.	  This	  paper	  will	  explore	  how	  this	  approach	  can	  be	  applied	  to	  climate	  
change	  projections	  and	  provision	  of	  fit	  for	  purpose	  cliamte	  information	  for	  those	  
who	  need	  it.	  
	  
The	  NSW	  and	  ACT	  Regional	  Climate	  Model	  (NARCLiM)	  aims	  to	  deliver	  high	  resolution	  
climate	  projection	  information	  through	  an	  online	  NSW	  Climate	  Information	  Portal.	  In	  
the	  development	  of	  the	  program	  the	  NSW	  Government	  engaged	  with	  multiple	  
stakeholders	  to	  ensure	  that	  the	  information	  delivered	  will	  be	  used	  efficiently	  and	  
effectively	  in	  decision	  making.	  Having	  established	  the	  "need"	  of	  customers,	  the	  
government	  now	  faces	  the	  challenge	  of	  providing	  public	  information	  that	  is	  
technically	  complicated	  to	  a	  general	  audience	  in	  a	  way	  that	  will	  underpin	  evidence-‐
based	  decision	  making.	  The	  paper	  will	  explore	  the	  challenges	  and	  opportunities	  that	  
a	  new	  focus	  on	  customers	  brings	  when	  providing	  information.	  
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Mitchell	  
	  

Synopsis	  talk	  &	  poster	  
Synopsis	  session	  6,	  Wednesday	  5.10-‐6.30pm	  

	  
	  

The	  use	  of	  Bayesian	  Network	  Modelling	  to	  facilitate	  adaptation	  within	  
regional	  NRM	  Planning	  in	  the	  Condamine	  River	  Catchment	  
	  
Carl	  Mitchell	  (1),	  Lucy	  Richardson	  (1),	  Jenifer	  Ticehurst	  (2)	  	  
(1)	  Condamine	  Alliance,	  Toowoomba,	  Queensland,	  Australia,	  (2)	  Australian	  National	  
University,	  Canberra,	  Australian	  Captial	  Territory,	  Australia	  	  
	  
Natural	  resource	  management	  (NRM)	  planning	  must	  be	  adaptive	  to	  provide	  a	  robust	  
framework	  within	  which	  catchment	  communities	  can	  best	  manage	  their	  natural	  
resources.	  The	  use	  of	  Bayesian	  Belief	  Network	  (BBN)	  models	  to	  describe	  
relationships	  between	  catchment	  management	  and	  ecosystem	  responses	  are	  a	  
useful	  way	  of	  building	  consensus,	  developing	  a	  conceptual	  understanding	  of	  
catchment	  processes	  among	  stakeholders	  and	  providing	  a	  virtual	  space	  to	  test	  
management	  scenarios	  and	  develop	  most	  appropriate	  strategies	  for	  catchment	  
management.	  
	  
Condamine	  Alliance,	  in	  Southern	  Queensland,	  with	  the	  Australian	  National	  University	  
are	  developing	  a	  BBN	  model	  to	  support	  the	  update	  of	  their	  NRM	  Plan.	  The	  update	  
will	  address	  climate	  adaptation	  and	  emerging	  issues	  such	  as	  mining	  impact.	  
	  
The	  conceptual	  underpinning	  of	  the	  BBN	  model	  has	  been	  developed	  with	  key	  
stakeholders	  through	  consensus	  and	  pooled	  knowledge.	  A	  web	  delivered	  
communications	  version	  of	  the	  model	  is	  being	  developed	  to	  enable	  the	  community	  
to	  test	  standard	  scenarios	  and	  to	  use	  as	  a	  participatory	  learning	  tool.	  The	  model	  will	  
allow	  plan	  developers	  to	  test	  targets	  and	  strategies.	  
	  
The	  BBN	  will	  be	  used	  to	  help	  determine	  management	  required	  for	  key	  landuses	  to	  
achieve	  land,	  water	  and	  wildlife	  targets.	  The	  modelling	  will	  be	  integrated	  with	  a	  
pressure-‐state-‐response	  monitoring	  program	  to	  check	  and	  adapt	  management.	  
Future	  land	  use	  scenarios	  will	  be	  modelled,	  identifying	  where	  adaptation	  may	  not	  be	  
sufficient	  for	  resource	  health.	  	  
	  
The	  natural	  resource	  management	  plan	  will	  be	  web	  based	  to	  allow	  greater	  flexibility	  
as	  new	  knowledge	  arises,	  constraints	  change	  and	  model	  is	  improved.	  Resulting	  in	  a	  
more	  adaptive	  NRM	  plan.	  
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Mitiepo	  
	  

Synopsis	  talk	  &	  poster	  
Synopsis	  session	  2,	  Tuesday	  5.10-‐6.30pm	  

	  
	  

Learning	  from	  past	  severe	  droughts	  in	  Niue	  for	  future	  adaptation	  
	  
Rossy	  Mitiepo	  (1),	  Grant	  Beard	  (2)	  	  
(1)	  Niue	  Meteorological	  Service,	  Hanan	  Airport,	  Niue,	  (2)	  Bureau	  of	  Meteorology,	  
Melbourne,	  Australia,	  	  
	  
Niue's	  climate	  has	  a	  strong	  relationship	  with	  El	  Niño-‐Southern	  Oscillation	  (ENSO).	  
Annual	  rainfall	  in	  the	  wettest	  years	  can	  be	  almost	  four	  times	  the	  rainfall	  in	  the	  driest	  
years.	  This	  paper	  investigates	  the	  effect	  of	  ENSO	  on	  rainfall	  in	  Niue	  and	  examines	  
how	  the	  local	  population	  have	  adapted	  to	  droughts	  in	  the	  past,	  particularly	  the	  
1982-‐1983	  and	  1997-‐1998	  events.	  Most	  droughts	  are	  associated	  with	  El	  Niño	  events.	  
Rainfall	  data	  for	  Alofi-‐Hanan	  Airport	  from	  1950	  to	  2013	  is	  examined	  using	  the	  
Seasonal	  Climate	  Outlook	  for	  Pacific	  Island	  Countries	  (SCOPIC)	  software	  package.	  
SCOPIC's	  primary	  purpose	  is	  to	  produce	  station	  based	  statistical	  climate	  outlooks	  and	  
monitor	  drought.	  SCOPIC	  can	  also	  be	  used	  to	  examine	  ENSO-‐local	  climate	  
relationships	  and	  compare	  past	  drought	  events.	  An	  examination	  of	  local	  sea	  surface	  
temperature	  from	  a	  web-‐based	  COSPPac	  Ocean	  Data	  Portal	  shows	  the	  development	  
of	  cool	  water	  anomalies	  around	  Niue	  during	  the	  September	  to	  December	  period	  in	  
most	  El	  Niño	  years.	  
	  
Niue's	  agricultural	  and	  water	  sectors	  have	  been	  severely	  impacted	  by	  past	  droughts,	  
particularly	  Taro,	  the	  staple	  food	  crop.	  In	  the	  past	  the	  deprivation	  of	  water	  was	  
compensated	  through	  collecting	  cave	  water	  as	  a	  means	  of	  survival.	  Through	  
understanding	  past	  severe	  droughts	  in	  Niue	  and	  determining	  the	  extent	  of	  ground	  
water	  in	  Niue	  we	  can	  implement	  near	  and	  long-‐term	  adaptation	  strategies.	  
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Mohanty	  
	  

Poster	  
Poster	  session,	  Tuesday	  &	  Wednesday	  6.30-‐7.30pm	  

	  
	  

Analysis	  of	  climate	  change	  perception	  and	  indigenous	  rural	  household	  
strategies	  for	  adaptation	  in	  Sikkim	  Himalaya	  -‐	  Multinomial	  choice	  
analysis	  
	  
Ashutosh	  Mohanty	  (1),	  	  
(1)	  Australia	  	  
	  
The	  paper	  present	  an	  empirical	  analysis	  to	  assess	  and	  broaden	  view	  of	  integrated	  
vulnerability	  of	  indigenous	  mountain	  communities	  to	  climate	  change	  and	  to	  
understand	  and	  develop	  practical	  adaptation	  strategies	  to	  mitigate	  these	  upcoming	  
threats	  which	  may	  be	  incorporated	  to	  conventional	  management	  policy.	  The	  
required	  data	  and	  basic	  information	  of	  rural	  household	  and	  communities	  of	  
highlands	  related	  to	  impact	  climate	  change	  and	  indigenous	  adaptations	  were	  
collected	  from	  direct	  questionnaire	  based	  primary	  field	  study	  and	  physical	  survey	  
based	  on	  the	  results	  of	  140	  respondents	  in	  highland	  villages	  (Namtham,	  Pamphok,	  
South	  Sikkim)	  of	  Sikkim.	  To	  ensure	  well-‐distributed	  representation,	  the	  selection	  of	  
samples	  from	  the	  study	  area	  was	  done	  by	  a	  simple	  random	  sampling	  and	  on	  the	  
basis	  of	  their	  economic	  categories:	  namely,	  rich,	  middle	  class	  and	  poor	  via	  wealth	  
ranking	  assessment.	  Stratified	  random	  sampling	  was	  applied	  to	  select	  the	  household	  
in	  the	  study	  villages.	  PRA	  method	  was	  applied	  to	  gather	  information	  on	  perception	  
and	  awareness	  of	  climate	  change,	  vulnerability	  induced	  by	  climate	  change	  and	  
adaptation	  measures	  of	  local	  mountain	  communities	  to	  minimize	  such	  impacts.	  
Focused	  Group	  Discussion	  (FGD)	  was	  applied	  to	  understand	  the	  perceptions,	  
attitudes	  and	  practices.	  Socio-‐Economic	  Vulnerability	  Assessment	  of	  each	  settlement	  
was	  also	  calculated.	  Data	  analysis	  is	  comprised	  of	  complementary	  qualitative	  and	  
quantitative	  techniques,	  comparing	  statistical	  patterns	  in	  the	  data	  using	  SPSS.	  The	  
analysis	  of	  perception	  of	  rural	  households	  to	  climate	  change	  revealed	  that	  age	  of	  the	  
household	  head;	  wealth,	  information	  on	  climate	  change,	  social	  capital	  and	  agro-‐
ecological	  settings	  have	  significant	  impact	  on	  the	  perception	  of	  farmers	  to	  climate	  
change.	  
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Confidence	  in	  projected	  changes	  to	  Australian	  Climate:	  contribution	  
from	  model	  evaluation	  
	  
Aurel	  Moise	  (1),	  Louise	  Wilson	  (2)	  	  
(1)	  CAWCR,	  Bureau	  of	  Meteorology,	  Melbourne,	  Victoria,	  Australia,	  (2)	  CAWCR,	  
CSIRO,	  Aspendale,	  Victoria,	  Australia	  	  
	  
Over	  the	  last	  two	  decades,	  Australia's	  national	  climate	  change	  projections	  were	  
predominantly	  designed	  to	  serve	  the	  needs	  of	  adaptation	  planning	  in	  Australia.	  
Projections	  were	  published	  in	  1992,	  1996,	  2001.	  In	  2007,	  projections	  were	  published	  
jointly	  by	  CSIRO	  and	  the	  Bureau	  of	  Meteorology	  (BoM),	  based	  on	  CMIP3	  climate	  
models	  using	  a	  probabilistic	  approach.	  These	  projections	  have	  been	  widely	  cited	  and	  
used	  in	  Australian	  adaptation	  work.	  A	  team	  at	  CSIRO	  and	  BoM	  are	  currently	  
developing	  a	  new	  set	  of	  projection	  products	  for	  Australia	  for	  release	  in	  2014/15	  
using	  the	  CMIP5	  ensemble	  (as	  well	  as	  downscaled	  projections).	  
	  
In	  the	  current	  Australian	  context,	  a	  number	  of	  challenges	  are	  evident.	  This	  
presentation	  will	  illustrate	  some	  of	  these	  and	  focus	  specifically	  on	  one	  aspect:	  model	  
evaluation	  and	  how	  it	  may	  contribute	  to	  the	  overall	  confidence	  in	  projected	  changes	  
to	  Australian	  Climate.	  Considering	  the	  multitude	  of	  available	  climate	  model	  and	  
downscaled	  output,	  model	  evaluation	  becomes	  a	  powerful	  tool	  which	  has	  been	  
integrated	  with	  different	  lines	  of	  evidence	  into	  the	  recent	  climate	  projection	  
development	  to	  make	  the	  projections	  more	  scientifically	  robust.	  
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Adaptation	  and	  the	  limits	  of	  capacity:	  an	  examination	  of	  household	  
adaptation	  to	  bushfire	  risk	  in	  Mount	  Dandenong	  
	  
Colette	  Mortreux	  (1)	  	  
(1)	  University	  of	  Melbourne,	  VIC,	  Australia	  	  
	  
Despite	  growing	  evidence	  of	  the	  need	  for	  climate	  change	  adaptation,	  adaptation	  is	  
not	  well	  understood.	  Adaptation	  is	  a	  complex	  social	  phenomenon	  in	  which	  climate	  
risk	  is	  negotiated	  and	  acted	  upon	  in	  ways	  shaped	  by	  social	  and	  environmental	  
contexts.	  This	  complexity	  makes	  adaptation	  difficult	  to	  research;	  indeed	  there	  are	  
few	  empirical	  studies	  to	  understand	  adaptation	  in	  practice.	  Instead	  we	  have	  seen	  a	  
growing	  reliance	  on	  assessments	  of	  adaptive	  capacity	  to	  anticipate	  future	  
adaptation,	  despite	  little	  evidence	  to	  suggest	  that	  these	  assessments	  effectively	  
explain	  adaptation.	  
	  
Using	  bushfire	  preparation	  as	  an	  analogue	  for	  climate	  change	  adaptation,	  this	  paper	  
presents	  empirical	  research	  to	  examine	  the	  extent	  to	  which	  households	  in	  Mt.	  
Dandenong	  are	  adapting	  to	  bushfire	  risk.	  In	  particular,	  it	  investigates	  whether	  
adaptive	  capacity	  is	  an	  effective	  approach	  to	  explain	  this	  adaptation.	  The	  findings	  
illustrate	  a	  tenuous	  relationship	  between	  adaptive	  capacity	  and	  adaptation,	  in	  which	  
adaptive	  capacity	  does	  not	  neatly	  explain	  adaptation.	  Put	  simply,	  there	  is	  a	  disparity	  
between	  what	  people	  can	  do	  and	  what	  they	  actually	  do.	  The	  research	  then	  attempts	  
to	  explain	  this	  disparity	  by	  examining	  alternative	  factors	  that	  drive	  and	  constrain	  
household	  adaptation.	  
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We've	  seen	  fire	  and	  we've	  seen	  rain	  -‐	  using	  lessons	  to	  build	  resilience	  
for	  water	  services	  
	  
Jason	  Mullins	  (1),	  Cath	  Botta	  (1)	  	  
(1)	  North	  East	  Water,	  Wodonga,	  Victoria,	  Australia	  	  
	  
Climate	  has	  a	  significant	  influence	  on	  the	  sustainability	  of	  service	  delivery	  by	  North	  
East	  Water	  (NEW),	  which	  has	  been	  evidenced	  over	  the	  past	  decade.	  NEW	  developed	  
an	  "Adapting	  to	  a	  Changing	  Climate"	  strategic	  initiative	  to	  assist	  the	  Corporation	  to	  
adapt	  to	  an	  uncertain	  and	  increasingly	  variable	  climate.	  The	  objective	  was	  to	  ensure	  
that	  NEW	  has	  strategies	  and	  processes	  in	  place	  that	  to	  enable	  service	  quality	  and	  
delivery	  reliability	  is	  maintained	  to	  meet	  the	  needs	  of	  our	  Customers	  and	  
Communities.	  
	  
To	  meet	  the	  objective,	  our	  approach	  has	  focussed	  on	  two	  key	  processes:	  
1.	  Vulnerability	  &	  Resilience	  assessments	  -‐	  to	  understand	  the	  potential	  impacts	  on	  
our	  assets,	  service	  delivery	  and	  people.	  	  
2.	  Embedding	  processes	  -‐	  to	  embed	  adaptation	  thinking	  within	  existing	  key	  business	  
strategies,	  systems	  and	  processes.	  
During	  the	  vulnerability	  assessments,	  there	  were	  some	  surprising	  results.	  Whilst	  it	  
was	  expected	  that	  key	  ‘climate	  hazards'	  such	  as	  drought,	  bushfire,	  storms	  and	  floods	  
would	  be	  obvious,	  heatwave	  events	  also	  presented	  a	  key	  risk	  to	  our	  services,	  which	  
was	  verified	  during	  the	  Summer	  of	  2014.	  
	  
NEW	  also	  found	  that	  embedding	  adaptation	  thinking	  within	  key	  Corporation	  
business	  functions	  and	  systems,	  such	  as	  Corporate	  Strategic	  Planning,	  Asset	  Life	  
Cycle	  Management,	  Emergency	  Management	  as	  a	  preferred	  approach	  rather	  than	  
the	  establishment	  of	  an	  isolated	  (possibly	  disconnected)	  strategy.	  	  
	  
Although	  this	  strategic	  approach	  is	  relatively	  simple,	  it	  has	  assisted	  NEW	  to	  better	  
understand	  the	  potential	  impacts	  of	  a	  changing	  climate,	  and	  is	  leading	  to	  improved	  
business	  processes	  that	  enable	  us	  to	  maintain	  and	  improve	  the	  resilience	  of	  our	  
service	  delivery.	  
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How	  understanding	  risk	  interconnectedness	  builds	  better	  business	  
climate	  resilience	  
	  
Chi	  Mun	  Woo	  (1)	  	  
(1)	  KPMG,	  Sydney,	  Australia	  	  
	  
Due	  to	  the	  highly	  connected	  nature	  of	  downstream	  and	  upstream	  business	  supply	  
chains,	  the	  incorporation	  of	  interdependency	  analysis	  into	  risk	  assessment	  processes	  
is	  critical	  for	  businesses.	  Failure	  by	  one	  party	  in	  this	  supply	  chain	  to	  identify	  and	  
manage	  risk	  and	  externalities	  may	  have	  severe	  impacts	  on	  others.	  Therefore	  when	  
addressing	  mega	  forces	  such	  as	  climate	  change	  it	  is	  essential	  that	  risk	  is	  assessed	  and	  
managed	  at	  a	  systems	  level.	  This	  approach	  ensures	  that	  critical	  climate	  risks	  can	  be	  
exposed	  and	  collective	  resources	  are	  focused	  towards	  adaptive	  actions	  that	  
maximise	  cost-‐benefit	  outcomes.	  By	  way	  of	  case	  studies	  this	  presentation	  will	  
highlight	  how	  understanding	  risk	  interconnectedness	  builds	  better	  business	  
resilience	  and	  how	  the	  consideration	  of	  externalities	  is	  an	  essential	  part	  of	  every	  
businesses	  value	  creation	  story.	  
	  	  



	  
	  
	  
	  
	  
	  
	  

	  

258	  

266	  
	  

Murphy	  
	  

Poster	  
Poster	  session,	  Tuesday	  &	  Wednesday	  6.30-‐7.30pm	  

	  
	  

Short	  term	  effluent	  management	  in	  a	  changing	  Tasmanian	  climate	  
	  
Louise	  Murphy	  (1),	  Scott	  Birchall	  (2),	  Rachel	  Brown	  (3),	  Mark	  Boersma	  (1),	  James	  
Hills	  (1),	  Alistair	  Gracie	  (1),	  Steven	  Emmett	  (1)	  	  
(1)	  Tasmanian	  Institute	  of	  Agriculture,	  Burnie,	  TAS,	  Australia,	  (2)	  AgSystems	  Design,	  
Shepparton,	  VIC,	  Australia,	  (3)	  Landly,	  Port	  Sorell,	  TAS,	  Australia	  	  
	  
While	  some	  regions	  of	  Australia	  such	  as	  WA	  plan	  to	  reuse	  effluent	  as	  an	  adaptive	  
measure	  to	  reduced	  rainfall,	  in	  other	  regions	  such	  as	  northern	  Tasmania,	  increased	  
rainfall	  may	  lead	  to	  greater	  risk	  of	  off-‐site	  pollution	  through	  surface	  run-‐off.	  To	  
prevent	  run-‐off,	  a	  condition	  of	  dairy	  farmer	  licencing	  in	  Tasmania,	  management	  of	  
dairy	  farm	  effluent	  will	  need	  to	  undergo	  practice	  change	  to	  accommodate	  
forecasted	  rainfall	  increases.	  While	  primarily	  devised	  for	  mitigation,	  the	  potential	  of	  
Short	  Term	  Effluent	  Management	  (STEM)	  as	  an	  adaptive	  tool	  to	  manage	  the	  risk	  of	  
off-‐site	  effluent	  pollution	  during	  high	  rainfall	  periods	  is	  discussed.	  STEM	  is	  the	  
frequent	  distribution	  of	  effluent	  triggered	  by	  soil	  moisture	  deficit	  below	  a	  threshold.	  
Here,	  effluent	  is	  only	  applied	  where	  a	  soil	  moisture	  deficit	  increases	  the	  probability	  
of	  soluble	  nutrients	  entering	  the	  profile,	  these	  then	  being	  less	  available	  for	  surface	  
run-‐off	  events.	  STEM	  may	  also	  provide	  the	  flexibility	  to	  allow	  the	  timing	  and	  volume	  
of	  application	  to	  assist	  in	  preventing	  nutrients	  from	  being	  leached	  through	  the	  
profile	  by	  excessive	  irrigation	  or	  forecast	  rainfall	  events.	  To	  successfully	  reduce	  
effluent	  pollution	  using	  STEM,	  we	  suggest	  that	  determining	  a	  suitable	  tank	  volume	  
with	  the	  capacity	  to	  retain	  sufficient	  volumes	  is	  fundamental	  to	  achieving	  flexibility	  
for	  the	  storage	  of	  effluent	  during	  extended	  rainfall	  periods.	  Additionally,	  to	  
determine	  if	  STEM	  can	  be	  used	  as	  an	  adaptive	  practice,	  more	  information	  is	  required	  
on	  its	  influence	  on	  the	  fate	  of	  minimally	  retained	  effluent	  and	  associated	  nutrients	  
once	  applied	  to	  pasture.	  
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Challenges	  in	  improving	  adaptation	  practice	  and	  governance	  
	  
Declan	  Conway	  (2),	  Johanna	  Mustelin	  (1)	  	  
(1)	  Griffith	  University,	  Queensland,	  Australia,	  (2)	  Grantham	  Institute,	  London	  School	  
of	  Economics,	  London,	  UK	  	  
	  
Adaptation	  to	  climate	  change	  is	  now	  a	  well-‐recognised	  issue	  for	  both	  policy	  and	  
science.	  The	  international	  community’s	  support	  for	  adaptation	  in	  developing	  
countries	  is	  most	  evident	  in	  the	  numerous	  complementary	  funding	  mechanisms	  that	  
exist	  to	  support	  the	  implementation	  of	  adaptation.	  Although	  concerns	  have	  been	  
raised	  exactly	  what	  this	  money	  will	  be	  spent	  on,	  policymakers	  and	  practitioners	  are	  
now	  faced	  with	  the	  pressing	  challenge	  of	  ensuring	  that	  the	  process	  of	  adaptation	  
implementation	  promotes	  robust	  and	  equitable	  outcomes.	  In	  fact,	  while	  funding	  
commitments	  are	  clearly	  enabling	  actions	  to	  be	  taken	  on	  adaptation,	  a	  range	  of	  
serious	  practical	  issues	  are	  emerging,	  as	  adaptation	  moves	  from	  theory	  and	  
international	  negotiation	  to	  implementation.	  We	  identify	  three	  areas	  deserving	  
greater	  scrutiny:	  addressing	  priorities	  through	  consultation	  and	  participation,	  
identifying	  appropriate	  entry	  points	  and	  scales	  and	  strengthening	  delivery	  systems	  
for	  sustainable	  adaptation.	  We	  also	  discuss	  ways	  to	  improve	  adaptation	  practice	  and	  
how	  to	  counteract	  some	  of	  these	  challenges.	  Lastly,	  we	  argue	  that	  these	  concerns,	  if	  
not	  addressed,	  have	  the	  potential	  to	  hamper	  attempts	  at	  effective	  delivery	  and	  to	  
increase	  the	  vulnerability	  of	  intended	  beneficiaries	  of	  the	  adaptation	  agenda.	  
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Climate	  adaptation	  heuristics	  and	  the	  science/policy	  divide	  	  
	  
Johanna	  Mustelin	  (1),	  Benjamin	  Preston	  (2),	  Megan	  Maloney	  (2)	  	  
(1)	  Griffith	  University,	  Queensland,	  Australia,	  (2)	  Oak	  Ridge	  National	  Laboratory,	  
Tennessee,	  USA	  	  
	  
The	  adaptation	  science	  enterprise	  has	  expanded	  rapidly	  in	  recent	  years.	  This	  rapid	  
expansion	  has	  been	  based	  on	  the	  growing	  demand	  for	  knowledge	  that	  can	  help	  in	  
enhancing	  our	  understanding	  regarding	  climate	  change	  adaptation.	  However,	  
despite	  significant	  investments	  in	  adaptation	  science,	  it	  is	  still	  not	  clear	  to	  what	  
extent	  these	  investments	  have	  resulted	  in	  actual	  implementation	  of	  adaptation.	  We	  
suggest	  that	  one	  potential	  constraint	  could	  be	  found	  in	  the	  underlying	  heuristics,	  
which	  are	  used	  to	  direct	  both	  adaptation	  research	  and	  practice.	  In	  this	  presentation,	  
we	  explore	  a	  range	  of	  adaptation	  heuristics,	  assess	  the	  extent	  these	  have	  become	  
embedded	  in	  current	  adaptation	  discourse,	  and	  discuss	  the	  potential	  ramifications	  
some	  of	  these	  heuristics	  might	  have	  for	  adaptation	  research	  and	  practice.	  The	  
research	  is	  supported	  by	  multiple	  methods	  and	  analysis,	  including	  quantitative	  
content	  analysis	  of	  the	  adaptation	  literature	  and	  a	  qualitative	  analysis	  of	  the	  
implications	  of	  such	  heuristics	  for	  enhancing	  or	  hindering	  the	  implementation	  of	  
adaptation.	  Results	  demonstrate	  that	  a	  number	  of	  heuristic	  devices	  are	  commonly	  
used	  in	  both	  the	  peer-‐reviewed	  adaptation	  literature	  as	  well	  as	  within	  grey	  literature	  
designed	  to	  inform	  adaptation	  practitioners.	  Furthermore,	  the	  apparent	  lack	  of	  
critical	  reflection	  upon	  the	  robustness	  of	  these	  heuristics	  for	  diverse	  contexts	  may	  
contribute	  to	  potential	  cognitive	  bias	  with	  respect	  to	  the	  framing	  of	  adaptation	  by	  
both	  researchers	  and	  practitioners.	  We	  propose	  a	  several	  ways	  forward	  in	  what	  is	  
needed	  for	  ensuring	  that	  adaptation	  heuristics	  can	  move	  the	  field	  forward	  in	  a	  
robust	  manner	  and	  not	  impede	  the	  implementation	  of	  adaptation	  in	  practice.	  
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Responses	  in	  tissue	  water	  relations	  and	  growth	  in	  a	  C4	  and	  C3	  forage	  
grasses	  to	  elevated	  ambient	  CO2	  	  
	  
Solomon	  Mwendia	  (1,2),	  Isa	  Yunusa	  (1),	  Ralph	  whalley	  (1),	  Brian	  Sindel	  (1),	  Innocent	  
Kariuki	  (2)	  	  
(1)	  University	  of	  New	  England,	  NSW,	  Australia,	  (2)	  Kenya	  Agricultural	  Research	  
Institute,	  Nairobi,	  Kenya	  	  
	  
Rising	  ambient	  CO2	  is	  associated	  with	  global	  warming	  and	  is	  known	  to	  alter	  rainfall	  
patterns	  with	  increased	  risk	  of	  crop	  failures.	  Plant	  species	  differ	  in	  their	  response	  to	  
elevated	  atmospheric	  CO2	  concentration.	  We	  determined	  leaf	  water	  potential	  (LWP),	  
water	  use	  efficiency	  and	  biomass	  yields	  in	  Napier	  grass	  (Pennisetum	  purpureum)	  a	  C4	  
grass	  and	  Reed	  (Phragmites	  australis)	  a	  C3	  grass	  exposed	  to	  ambient	  and	  560ppm	  
CO2	  concentrations	  in	  glasshouse	  bays	  maintained	  at	  15/25oC	  for	  5	  weeks.	  Napier	  
grass	  is	  an	  important	  forage	  in	  tropics	  while	  Reed	  is	  occasionally	  used	  for	  forage.	  The	  
aim	  was	  to	  determine	  how	  the	  two	  grasses	  differ	  in	  the	  measured	  attributes	  when	  
subjected	  to	  water	  stress	  under	  the	  different	  CO2	  concentrations.	  
	  
Elevated	  CO2did	  not	  have	  significant	  effect	  on	  either	  predawn	  or	  midday	  LWP	  in	  
both	  grasses	  in	  the	  first	  two	  weeks	  following	  withdrawal	  of	  watering.	  Between	  the	  
grasses,	  C3	  had	  more	  negative	  LWP	  than	  C4	  at	  predawn	  or	  midday	  under	  both	  CO2	  

concentrations.	  By	  the	  third	  week	  after	  water	  withdrawal,	  both	  grasses	  maintained	  
similar	  predawn	  and	  midday	  LWP	  under	  both	  CO2	  concentrations,	  but	  the	  midday	  
LWP	  was	  less	  negative	  in	  P.	  purpureum	  under	  elevated	  CO2	  than	  ambient	  CO2.	  

Compared	  with	  ambient	  concentration,	  elevated	  CO2	  concentration	  increased	  
biomass	  accumulation	  by	  72%	  in	  Napier	  grass	  and	  9%	  in	  Reed.	  The	  photosynthetic	  
water	  use	  efficiency	  increased	  by	  97%	  in	  P.	  purpureum	  and	  by	  64%	  in	  P.	  australis.	  It	  
was	  concluded	  that	  elevated	  CO2	  is	  more	  likely	  to	  enhance	  biomass	  accumulation	  in	  
the	  Napier	  grass	  than	  in	  the	  Reed.	  
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Is	  there	  any	  difference	  between	  the	  actual	  risks	  and	  perceived	  risks	  of	  
recurring	  droughts	  on	  mined	  land	  rehabilitation	  in	  Eastern	  Australia?	  
	  
Thanaphone	  Naovalath	  (1),	  Sven	  Arnold	  (2),	  Talitha	  Santini	  (1,2),	  Martina	  
Linnenlucke	  (1)	  	  
(1)	  University	  of	  Queensland,	  Queensland,	  Australia,	  (2)	  Centre	  of	  Mined	  Land	  
Rehabilitation,	  Queensland,	  Australia	  	  
	  
Eastern	  Australia’s	  climate	  is	  characterised	  by	  erratic	  rainfall	  and	  periods	  of	  drought	  
and	  flooding.	  Future	  climatic	  scenarios	  have	  projected	  that	  this	  (semi)arid	  area	  will	  
be	  facing	  even	  less	  rainfall	  and	  increasing	  intensity	  and	  frequency	  of	  drought	  events,	  
due	  to	  both	  natural	  variability	  and	  anthropogenically	  induced	  climate	  change.	  Water	  
availability	  is	  a	  crucial	  factor	  dictating	  the	  success	  of	  mined	  land	  rehabilitation.	  The	  
climate	  variability,	  thus,	  creates	  challenges	  to	  such	  mining	  activity.	  Yet,	  so	  far,	  
climate	  risk	  assessment	  has	  not	  been	  incorporated	  into	  rehabilitation	  plans	  for	  post-‐
mining	  landscapes.	  
	  
This	  research	  aims	  to	  compare	  the	  perceived	  risk	  of	  ecosystem	  rehabilitation	  failure	  
due	  to	  drought	  events	  across	  Eastern	  Australia	  with	  the	  actual	  risk	  based	  on	  
statistical	  drought	  analysis.	  The	  study	  will	  identify	  the	  understanding	  and	  
preparedness	  of	  the	  mining	  industry	  regarding	  climate	  variability	  risks	  and	  mitigation	  
strategies	  to	  prevent	  rehabilitation	  failure.	  The	  main	  objectives	  are	  (1)	  to	  assess	  the	  
actual	  drought	  risk	  on	  mined	  land	  rehabilitation;	  (2)	  to	  investigate	  the	  industry’s	  
perception	  of	  drought	  risks	  on	  the	  success	  of	  rehabilitation;	  (3)	  to	  compare	  the	  
actual	  and	  perceived	  drought	  risks;	  and	  (4)	  to	  understand	  factors	  contributing	  to	  the	  
difference	  (if	  any)	  and	  generate	  implications	  for	  climate	  variability	  adaptation.	  An	  
industry	  survey	  will	  be	  conducted	  to	  acquire	  and	  compare	  perceived	  and	  actual	  risk	  
variables.	  The	  study	  is	  expected	  to	  produce	  a	  final	  map	  showing	  the	  difference	  
between	  the	  actual	  and	  perceived	  drought	  risks	  on	  rehabilitation	  across	  the	  study	  
area	  and	  the	  possible	  adaptation	  strategies.	  This	  study	  will	  be	  completed	  by	  August.	  
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Climate	  change	  and	  the	  Murray-‐Darling	  Basin	  Plan	  
	  
Ian	  Neave	  (1),	  Jody	  Swirepik	  (1),	  Tony	  McLeod	  (1)	  	  
(1)	  Murray-‐Darling	  Basin	  Authority,	  Canberra,	  Australia	  	  
	  
The	  Basin	  Plan	  2012,	  prepared	  by	  Murray-‐Darling	  Basin	  Authority	  (MDBA),	  sets	  out	  
arrangements	  for	  the	  sustainable	  management	  and	  use	  of	  water	  in	  Australia's	  
Murray-‐Darling	  river	  system,	  in	  particular	  for	  the	  period	  2019	  to	  2029.	  With	  the	  
prospect	  of	  changes	  in	  climate	  impacting	  on	  Basin	  water	  resources,	  the	  MDBA	  
included	  climate	  change	  considerations	  in	  the	  Basin	  Plan's	  high-‐level	  objectives,	  and	  
by	  adopting	  an	  adaptive	  management	  framework	  and	  whole-‐of-‐basin	  arrangements	  
that	  allow	  flexible	  responses	  to	  new	  knowledge	  and	  information.	  One	  of	  the	  key	  
actions	  arising	  from	  the	  Basin	  Plan	  is	  the	  recovery	  of	  an	  average	  of	  2,750	  GL/year	  of	  
water	  from	  consumptive	  use	  for	  environmental	  purposes	  which	  will	  help	  to	  build	  the	  
resilience	  of	  water	  dependent	  ecosystems	  in	  the	  face	  of	  a	  variable	  and	  changing	  
climate.	  The	  rebalancing	  of	  water	  use	  in	  the	  Basin	  is	  complemented	  by	  other	  
elements	  of	  the	  Basin	  Plan,	  which	  provide	  a	  range	  of	  mechanisms	  to	  respond	  to	  the	  
unfolding	  realities	  of	  climate	  change	  and	  permit	  responses	  at	  multiple	  timescales.	  
The	  mechanisms	  include	  strengthened	  arrangements	  for	  water	  trade	  that	  facilitate	  
the	  movement	  of	  water	  available	  for	  irrigation	  to	  its	  most	  productive	  use,	  a	  water	  
allocation	  framework	  that	  is	  based	  on	  seasonal	  water	  availability,	  and	  robust	  
arrangements	  for	  establishing	  annual	  environmental	  watering	  priorities.	  Adaptation	  
to	  climate	  change	  is	  also	  facilitated	  over	  longer	  timescales	  when	  the	  Basin	  Plan	  and	  
its	  various	  instruments,	  such	  as	  the	  Environmental	  Watering	  Plan	  and	  Basin	  
Watering	  Strategy,	  are	  reviewed	  and	  amended.	  These	  reviews	  will	  be	  informed	  by	  
the	  results	  of	  monitoring	  and	  evaluation,	  investigations	  into	  the	  impacts	  of	  climate	  
change	  on	  water	  resources,	  and	  State	  assessments	  of	  water	  resource	  plan	  
performance	  under	  extreme	  dry	  conditions,	  all	  of	  which	  are	  prescribed	  activities	  in	  
the	  Basin	  Plan.	  In	  addition	  to	  outlining	  the	  policy	  challenges	  related	  to	  climate	  
change	  which	  were	  confronted	  when	  developing	  the	  Basin	  Plan,	  the	  presentation	  
will	  touch	  on	  future	  policy	  challenges	  likely	  to	  be	  faced	  by	  the	  MDBA	  in	  coming	  
years.	  
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Shoreline	  erosion	  in	  the	  Rock	  Islands	  of	  Palau	  
	  
Maria	  Ngemaes	  (1),	  Grant	  Smith	  (1)	  	  
(1)	  National	  Weather	  Service	  office,	  Republic	  of	  Palau,	  Koror,	  Palau,	  (2)	  Bureau	  of	  
Meteorology,	  Melbourne,	  Australia	  	  
	  
Palau	  is	  composed	  of	  hundreds	  of	  low-‐lying	  islands,	  many	  with	  sandy	  beaches	  and/or	  
highly	  erodible	  soil.	  Little	  is	  known	  about	  the	  extent	  of	  coastal	  erosion	  in	  Palau	  and	  
there	  is	  a	  general	  concern	  about	  the	  loss	  of	  area	  from	  many	  of	  Palau's	  shorelines.	  
Shoreline	  erosion	  has	  occurred	  in	  many	  attractable	  recreational	  and	  tourist	  beach	  
areas	  in	  the	  Rock	  Islands	  of	  Palau.	  The	  state	  and	  the	  National	  Government	  have	  
expressed	  their	  concern	  of	  these	  beaches	  as	  large	  numbers	  of	  tourists	  visit	  these	  
Rock	  Islands	  per	  day.	  Not	  only	  are	  water	  activities	  in	  Rock	  Islands	  a	  major	  attraction	  
to	  tourists	  but	  also	  a	  great	  source	  of	  revenue	  to	  Palau	  and	  therefore	  there	  is	  an	  
urgent	  need	  to	  address	  the	  shoreline	  issues.	  
	  
A	  41	  year	  of	  sea	  level	  record	  for	  Malakal,	  Palau,	  shows	  a	  trend	  of	  +1.8	  mm	  per	  year.	  
Compared	  to	  the	  Intergovernmental	  Panel	  on	  Climate	  Change	  in	  its	  Fourth	  
Assessment	  Report	  (IPCC	  AR4,	  2007),	  estimates	  of	  global	  average	  long-‐term	  sea	  level	  
rise	  over	  the	  last	  hundred	  years	  are	  in	  the	  order	  of	  1	  to	  2	  mm	  per	  year.	  Current	  
regional	  sea	  level	  patterns	  in	  the	  central	  and	  southwest	  pacific	  over	  the	  past	  50	  to	  
100	  years	  indicates	  sea	  level	  are	  subject	  to	  large	  interannual	  variations	  of	  +/-‐	  0.45	  m	  
driven	  by	  ENSO	  Cycles	  (Church	  et	  al.,	  2006).	  
	  
Many	  of	  the	  beaches	  in	  the	  Rock	  Islands	  and	  along	  the	  eastern	  coast	  of	  Babeldaob	  
have	  noticeably	  eroded	  in	  recent	  years.	  Some	  of	  the	  erosion	  is	  marked	  by	  the	  dead	  
and	  toppled	  trees	  that	  once	  grew	  along	  the	  edges	  of	  the	  beaches.	  
	  
When	  faced	  with	  erosion,	  building	  walls	  are	  a	  common	  response	  because	  visitors	  are	  
attracted	  to	  the	  Rock	  Islands	  and	  its	  un-‐spoilt	  natural	  beauty;	  however,	  these	  walls	  
have	  significant	  maintenance	  costs	  and	  they	  often	  disturb	  the	  surrounding	  shoreline	  
leading	  to	  more	  erosion	  and	  the	  need	  for	  additional	  walls	  and	  structures.	  
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The	  policy	  and	  strategy	  for	  adaptation,	  mitigation	  of	  climate	  change	  on	  
agriculture	  and	  biodiversity	  in	  Vietnam	  
	  
Van	  Viet	  Nguyen	  (1)	  	  
(1)	  VACNE,	  Hanoi,	  Viet	  Nam	  	  
	  
Talking	  about	  danger	  of	  climate	  change,	  Mr.	  G.H.	  Brintoran	  said:	  “Besides	  nuclear	  
war,	  climate	  change	  is	  the	  biggest	  threat	  to	  human	  life.	  It	  not	  only	  threatens	  human	  
existence	  but	  also	  endangers	  future	  of	  the	  Earth”	  
	  
With	  growing	  awareness	  of	  it	  in	  2008,	  the	  Government	  of	  Viet	  Nam	  has	  taken	  an	  
important	  strategic	  initiative	  to	  establish:	  the	  National	  Target	  Program	  to	  Respond	  to	  
Climate	  Change	  and	  the	  National	  Strategy	  on	  Climate	  Change	  (NSCC.)	  
	  
To	  implement	  these	  important	  documents,	  the	  Ministry	  of	  Agriculture	  and	  Rural	  
Development	  (MARD)	  and	  Ministry	  of	  Natural	  resources	  and	  Environment	  (MONRE)	  
have	  done	  many	  studies	  and	  designed	  many	  policies	  and	  strategies	  related	  to	  them.	  
This	  report	  will	  discuss	  some	  contents	  which	  have	  been	  done	  for	  Agriculture	  and	  
Biodiversity	  such	  as:	  
-‐Action	  plan	  on	  climate	  change	  response	  of	  agriculture	  and	  rural	  development	  in	  the	  
period	  2011-‐2015	  and	  vision	  to	  2050;	  
-‐Directive	  No	  809/CT-‐BNN-‐KHCN	  for	  the	  integration	  of	  climate	  change	  into	  
developing	  and	  implementing	  strategies,	  plans,	  programs	  projects	  in	  agriculture	  and	  
rural	  development;	  
-‐	  Program	  of	  green	  house	  gas	  (GHG)	  emissions	  reduction	  in	  the	  agriculture	  and	  rural	  
development	  sectors	  up	  to	  2020;	  
-‐National	  biodiversity	  strategy	  to	  2020,	  vision	  to	  2030.	  
	  	  
Hopefully,	  the	  results	  of	  our	  report	  will	  provide	  information	  and	  experience	  in	  order	  
to	  recognize	  the	  problem,	  the	  advantage	  and	  challenge	  in	  the	  implement	  climate	  
change	  adaptation	  and	  mitigation	  activities	  for	  Agriculture	  sectors	  and	  biodiversity	  in	  
Vietnam.	  



	  
	  
	  
	  
	  
	  
	  

	  

266	  

230	  
	  

Niven	  
	  

Oral	  
Parallel	  session	  28,	  Thursday	  1.30-‐3.00pm	  

	  
	  

Future	  flood	  risk:	  Issues	  for	  adaptation	  
	  
Rhiannon	  Niven	  (1)	  	  
(1)	  The	  University	  of	  Adelaide,	  Adelaide,	  South	  Australia,	  Australia	  	  
	  

Flood	  risk	  in	  Australia	  is	  going	  to	  increase	  in	  the	  future	  with	  climate	  change	  and	  
rising	  pressure	  from	  urbanisation.	  Qualitative	  research	  was	  undertaken	  to	  explore	  
the	  impacts	  of,	  and	  to	  increase	  debate	  regarding	  future	  flood	  risk	  in	  three	  different	  
locations	  who	  are	  implementing	  alternative	  adaptation	  approaches.	  Case	  studies	  are	  
presented	  to:	  1)	  Explore	  the	  development	  process	  and	  experience	  of	  the	  Brownhill	  
and	  Keswick	  Creek	  (BHKC)	  Stormwater	  Management	  Plan	  (SMP)	  in	  South	  Australia;	  
2)	  the	  impact	  of	  the	  2011	  floods	  in	  south-‐east	  Queensland	  (SE	  QLD),	  and;	  3)	  the	  
implementation	  of	  the	  Flood	  Risk	  Management	  Act	  (Scotland)	  2009	  and	  its	  policy	  
and	  planning	  implications	  in	  Scotland,	  United	  Kingdom.	  

The	  BHKC	  SMP	  has	  been	  a	  long	  process	  which	  resulted	  in	  the	  five	  local	  councils	  
opting	  against	  a	  ‘traditional'	  dam	  option.	  In	  response	  to	  the	  2011	  SE	  QLD	  floods,	  the	  
town	  of	  Grantham	  and	  surrounds	  implemented	  a	  relocation	  policy.	  Scotland's	  Act	  
responded	  to	  the	  European	  Floods	  Directive	  which	  requires	  a	  focus	  on	  sustainable	  
flood	  risk	  management	  and	  introducing	  ‘natural'	  flood	  management.	  Some	  of	  the	  
issues	  found	  to	  be	  prevalent	  across	  the	  case	  studies	  included	  a	  need	  for	  more	  
funding,	  increased	  data/mapping,	  equitable	  insurance,	  and	  inconsistencies	  and	  
confusion	  surrounding	  diffused	  governance	  responsibilities.	  Local	  political	  and	  
community	  motivations	  can	  be	  considered	  to	  be	  important	  for	  the	  introduction	  of	  
adaptation	  measures	  to	  increasing	  risk.	  
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Ready	  for	  the	  wave	  of	  resilient	  investment?	  
	  
Michael	  Nolan	  (1),	  Will	  Symons	  (1)	  	  
(1)	  AECOM,	  Melbourne,	  Victoria,	  Australia	  	  
	  
Globally,	  resilient	  investment	  is	  emerging	  at	  a	  rapid	  rate	  and	  in	  force.	  The	  private	  
sector	  is	  working	  in	  collaboration	  with	  the	  public	  sector	  to	  enable	  investment	  in	  
making	  cities	  and	  economies	  more	  resilient.	  The	  following	  organisations	  
are	  catalysing	  activity	  around	  resilient	  investment;	  UN	  International	  Strategy	  for	  
Disaster	  Reduction,	  the	  R!SE	  initiative	  (risk	  sensitive	  investment),	  World	  Bank,	  
Rockefeller	  Foundation,	  UN	  Habitat,	  C40	  and	  the	  Carbon	  Disclosure	  Project.	  Each	  has	  
a	  slightly	  different	  approach	  and	  focus	  but	  all	  are	  working	  in	  the	  same	  direction.	  This	  
presentation	  will	  explore	  the	  different	  approaches,	  progress	  being	  made	  and	  the	  
tools	  that	  are	  available	  to	  support	  cities	  and	  economic	  regions	  to	  measure	  their	  
resilience	  to	  increasing	  natural	  disasters	  and	  position	  themselves	  for	  increased	  
investment	  in	  preventing	  damages	  from	  natural	  disasters.	  
	  
The	  presentation	  will	  outline	  how	  local	  and	  state	  governments	  can	  attract	  more	  
investment	  in	  resilience	  to	  implement	  adaptation	  plans	  and/or	  integrate	  resilience	  
value	  into	  major	  capital	  projects.	  	  
	  
The	  presenter	  is	  currently	  working	  with	  cities	  and	  states	  globally	  to	  increase	  
investment	  in	  adapting	  to	  a	  changing	  climate.	  
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Building	  climate	  resilience	  in	  the	  Australian	  infrastructure	  sector:	  
barriers	  and	  guiding	  principles	  for	  success	  
	  
Lotte	  Hoekstra	  (1),	  Katrina	  O'Mara	  (1),	  Michael	  Nolan	  (1),	  	  
(1)	  AECOM,	  Perth,	  WA,	  Australia	  	  
	  
The	  Australian	  infrastructure	  sector	  has	  been	  moving	  towards	  the	  consideration	  of	  
climate	  risks	  and	  increasing	  resilience	  for	  much	  of	  the	  past	  decade.	  Environmental	  
impact	  statements	  and	  initiatives	  which	  consider	  sustainability	  ratings,	  have	  assisted	  
to	  drive	  this	  change	  and	  to	  build	  resilience	  for	  long	  lived	  assets.	  
	  
This	  presentation	  explores	  barriers	  and	  guiding	  principles	  for	  success	  to	  establishing	  
climate	  resilience	  in	  the	  Australian	  infrastructure	  sector	  based	  on	  a	  practitioners'	  
perspective.	  The	  findings	  are	  informed	  by	  selected	  climate	  risk	  and	  adaptation	  
project	  case	  studies	  across	  the	  electricity,	  water,	  mining	  and	  transport	  infrastructure	  
sectors,	  where	  themes	  of	  barriers	  to	  climate	  resilience	  were	  identified.	  
	  
Many	  of	  the	  barriers	  that	  exist	  in	  the	  Australian	  context	  have	  been	  addressed	  in	  
other	  jurisdictions	  across	  the	  world.	  In	  other	  countries	  there	  are	  mandatory	  
requirements	  to	  consider	  adaptation	  within	  asset	  development.	  Many	  of	  the	  
businesses	  in	  these	  jurisdictions	  have	  moved	  towards	  integrating	  climate	  change	  
considerations	  into	  their	  design	  and	  asset	  management	  processes,	  typically	  for	  their	  
long	  lived	  assets	  and	  assets	  at	  significant	  risk	  (i.e.	  coastal).	  This	  is	  greatly	  assisted	  by	  
a	  unified	  and	  endorsed	  set	  of	  climate	  change	  projections	  to	  support	  a	  common	  
understanding	  of	  likely	  changes	  to	  climate,	  thereby	  enabling	  greater	  cooperation	  
across	  infrastructure	  sectors.	  
	  
A	  set	  of	  guiding	  principles	  will	  be	  presented	  and	  specific	  enablers	  that	  support	  the	  
successful	  implementation	  of	  climate	  resilience	  into	  the	  infrastructure	  sector	  will	  be	  
discussed.	  Case	  study	  examples	  that	  highlight	  how	  certain	  aspects	  presented	  have	  
been	  put	  into	  practice	  will	  be	  explored	  to	  provide	  a	  practical	  context.	  



	  
	  
	  
	  
	  
	  
	  

269	   	  

260	  
	  

Nolan	  
	  

Synopsis	  talk	  &	  poster	  
Synopsis	  session	  2,	  Tuesday	  5.10-‐6.30pm	  

	  
	  

A	  recipe	  for	  resilience	  in	  regional	  Victoria	  
	  
Sandra	  Valeri	  (3),	  Michael	  Nolan	  (1)	  	  
(1)	  Infrastructure	  Sustainability	  Council	  of	  Australia,	  Melbourne,	  Australia,	  (2)	  
Environmental	  Institute	  of	  Australia	  and	  New	  Zealand,	  Melbourne,	  Australia,	  (3)	  
AECOM,	  Melbourne,	  Australia	  	  
	  
We	  live	  in	  a	  world	  where	  everything	  is	  interconnected	  -‐	  our	  food	  chains,	  energy	  
supply,	  water	  supply,	  and	  transport	  networks.	  Shocks	  and	  stresses,	  be	  they	  man-‐
made	  or	  natural,	  can	  have	  cascading	  consequences	  throughout	  all	  these	  systems.	  
Communities	  and	  cities	  must	  be	  able	  to	  prepare	  for,	  adapt	  to,	  and	  quickly	  rebound	  
from	  such	  impacts,	  regardless	  of	  their	  size	  and	  location.	  There	  is	  a	  process	  to	  build	  
community	  resilience.	  Like	  a	  recipe,	  there	  are	  key	  ingredients	  or	  elements	  you	  need	  
to	  have	  before	  you	  can	  start;	  there	  is	  a	  method	  and	  series	  of	  steps	  to	  take;	  and	  there	  
are	  certain	  skills	  and	  capabilities	  required.	  In	  a	  recent	  project	  undertaken	  for	  the	  
Southern	  Loddon	  Mallee	  Region	  in	  Victoria,	  AECOM	  worked	  with	  six	  local	  
government	  areas	  to	  guide	  them	  through	  such	  a	  process.	  It	  was	  the	  first	  time	  these	  
six	  Councils	  worked	  together.	  Taking	  a	  regional	  perspective	  to	  understand	  current	  
and	  potential	  future	  climate-‐related	  vulnerability	  of	  the	  regional	  economy	  and	  
community	  helped	  tailor	  the	  adaptation	  actions	  to	  create	  a	  climate	  resilient	  region.	  
This	  presentation	  will	  cover	  the	  key	  elements,	  steps	  and	  skills	  needed	  to	  build	  
resilience	  using	  a	  project	  example	  from	  regional	  Victoria,	  but	  also	  drawing	  on	  
learnings	  from	  international	  cities	  such	  as	  Christchurch.	  What	  can	  communities	  do	  to	  
plan	  for	  and	  build	  resilience?	  How	  do	  you	  encourage	  collaboration	  in	  a	  region?	  Do	  
local	  skills	  and	  knowledge	  play	  a	  role?	  By	  exploring	  these	  questions,	  I	  aim	  to	  
illustrate	  how	  a	  region	  can	  identify	  vulnerabilities	  and	  highlight	  priority	  areas	  to	  
prepare	  for	  and	  improve	  resilience.	  
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A	  new	  paradigm	  for	  changing	  farmer	  attitudes	  to	  climate	  change	  and	  
transforming	  behaviours.	  
	  
John	  Noonan	  (1),	  Chris	  Evans	  (2,1)	  	  
(1)	  Curtin	  University,	  Perth,	  Australia,	  (2)	  Western	  Australian	  Council	  of	  Social	  
Service,	  Perth,	  Australia	  	  
	  
A	  host	  of	  external	  and	  internal	  factors,	  some	  controllable	  and	  others	  uncontrollable	  
(wicked	  problems),	  of	  which	  climate	  change	  is	  a	  preeminent	  factor,	  are	  challenging	  
the	  resilience	  and	  sustainability	  of	  farm	  businesses	  in	  the	  developed	  and	  developing	  
world.	  While	  many	  Australian	  farmers	  have	  been	  making	  productivity	  gains	  of	  some	  
three	  per	  cent	  per	  annum	  over	  the	  last	  thirty	  years,	  largely	  through	  technological	  
advancement	  and	  innovation,	  the	  gains	  have	  been	  differentially	  decreasing	  over	  the	  
medium	  term.	  Intuitively,	  a	  decrease	  in	  productivity	  gains	  will	  influence	  the	  ability	  to	  
mitigate	  the	  negative	  impact	  of	  some	  influences.	  Farm	  businesses	  need	  to	  continue	  
to	  adapt	  and	  transform	  largely	  by	  adopting	  new	  innovations	  to	  remain	  profitable.	  	  
	  
In	  working	  with	  600	  farming	  businesses	  in	  Western	  Australia,	  a	  “learning	  journey”	  
approach,	  utilizing	  multidisciplinary	  facilitation	  teams,	  with	  a	  focus	  on	  improved	  
adaptive	  and	  transformational	  capacity	  in	  the	  face	  of	  climate	  change,	  has	  provided	  a	  
pathway	  for	  a	  renaissance	  in	  agricultural	  extension.	  	  
	  
Failings	  of	  previous	  content	  focused	  models	  to	  influence	  farmer	  attitudes	  and	  bring	  
about	  behaviour	  change	  are	  characterised.	  Concurrent	  research	  on	  rural	  community	  
attitudes	  to	  climate	  change	  is	  considered.	  Attitude	  changes	  and	  plans	  to	  adapt	  and	  
or	  transform	  farming	  practices	  and	  the	  likely	  sustainability	  impacts	  are	  discussed.	  
Findings	  are	  linked	  to	  previous	  calls	  for	  change	  in	  policy	  and	  strategic	  approach.	  
Implications	  for	  innovation	  in	  the	  provision	  of	  extension	  services	  are	  demonstrated	  
through	  a	  new	  model	  that	  focuses	  on	  contextualised	  processes	  and	  delivery	  capacity	  
rather	  than	  content.	  
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Action	  on	  climate	  change	  in	  the	  national	  capital	  city	  Canberra:	  an	  
innovative	  transformation	  
	  
Barbara	  Norman	  (1)	  	  
(1)	  University	  of	  Canberra,	  ACT,	  Australia,	  (2)	  The	  Australian	  National	  University,	  
ACT,	  Australia	  	  
	  
While	  the	  federal	  parliament	  continues	  its	  debate	  on	  the	  hill,	  the	  ACT	  government	  
with	  local	  communities	  is	  implementing	  a	  wide-‐ranging	  program	  of	  action	  on	  climate	  
change.	  Canberra	  has	  experienced	  its	  fair	  share	  of	  extreme	  events	  including	  the	  
devastating	  bushfires	  in	  2003.	  As	  an	  inland	  city	  in	  the	  southeast	  of	  Australia,	  the	  
projections	  all	  indicate	  a	  hotter	  environment	  with	  direct	  implications	  for	  the	  built	  
and	  natural	  landscapes	  and	  the	  health	  of	  the	  Canberra	  community.	  The	  ACT	  
Government	  has	  set	  ambitious	  targets	  for	  greenhouse	  gas	  reduction	  in	  2020,	  2040	  
with	  a	  zero	  emissions	  target	  in	  2060.	  Furthermore	  the	  ACT	  Government	  is	  
committed	  to	  a	  90	  percent	  renewable	  energy	  target	  by	  2020.	  The	  first	  solar	  farm	  has	  
now	  been	  completed	  with	  two	  more	  in	  train	  and	  the	  wider	  region	  is	  leading	  edge	  on	  
wind	  energy.	  These	  targets	  may	  seem	  bold	  but	  on	  present	  indications	  the	  
government	  is	  on	  track.	  The	  focus	  has	  been	  initially	  on	  mitigation	  and	  attention	  is	  
now	  on	  developing	  an	  adaptation	  plan	  on	  six	  key	  themes	  ranging	  from	  the	  built	  
environment	  to	  agriculture.	  This	  paper	  will	  outline	  the	  steps	  that	  have	  led	  to	  this	  
suite	  of	  innovative	  actions	  on	  climate	  change	  and	  the	  platform	  it	  now	  provides	  for	  
transformative	  change	  for	  a	  more	  resilient	  city.	  Discussion	  will	  also	  be	  on	  the	  
implications	  for	  institutional	  and	  governance	  arrangements	  in	  the	  future.	  
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Nunn	  
	  

Plenary	  session	  3	  
	  
	  

Approaching	  the	  adaptation	  ceiling:	  the	  growing	  need	  for	  rural	  
communities	  along	  Asia-‐Pacific	  coasts	  to	  plan	  transformative	  change	  
	  
Patrick	  Nunn	  (1)	  	  
(1)	  University	  of	  the	  Sunshine	  Coast,	  Sippy	  Downs,	  Australia	  	  
	  
The	  idea	  of	  adaptation	  limits	  is	  difficult	  to	  downscale	  meaningfully	  to	  community	  
level	  in	  rural	  coastal	  locations	  in	  poorer	  Asia-‐Pacific	  countries.	  Regional/national	  
adaptive	  strategies	  are	  often	  unable	  to	  adequately	  capture	  the	  diversity	  of	  such	  
communities,	  particularly	  with	  respect	  to	  their	  individual	  adaptive	  capacities	  and	  
needs.	  To	  address	  such	  problems,	  the	  concept	  of	  the	  ‘adaptation	  ceiling'	  is	  
introduced	  to	  denote	  the	  sharp	  boundary	  between	  a	  collectively	  manageable	  
(tolerable)	  risk,	  defined	  as	  one	  to	  which	  an	  impacted	  community	  can	  autonomously	  
adapt	  and	  from	  which	  they	  can	  eventually	  recover,	  and	  an	  collectively	  
unmanageable	  (intolerable)	  risk	  to	  which	  a	  community	  cannot	  autonomously	  adapt	  
and	  will	  never	  be	  able	  to	  return	  subsequently	  to	  their	  pre-‐impact	  condition.	  
Observations	  suggest	  that	  in	  most	  cases,	  the	  adaptation	  ceiling	  will	  be	  ruptured	  as	  a	  
result	  of	  an	  extreme	  event	  rather	  than	  iterative	  changes	  to	  which	  such	  communities	  
can	  generally	  adapt	  incrementally.	  
	  
Along	  Asia-‐Pacific	  coasts,	  each	  rural	  community	  has	  its	  own	  adaptation	  ceiling	  which,	  
when	  plotted	  alongside	  ‘community	  coping	  ability',	  may	  identify	  a	  point	  (in	  the	  
future)	  at	  which	  that	  community	  will	  no	  longer	  be	  viable	  in	  the	  place	  it	  is	  currently	  
doing	  what	  it	  currently	  does	  to	  sustain	  its	  inhabitants.	  The	  concept	  of	  an	  adaptation	  
ceiling	  is	  illustrated	  for	  five	  (pairs	  of)	  rural	  communities	  along	  Asia-‐Pacific	  coasts	  
(Charfassion	  and	  Tazumuddin	  Villages	  on	  Bhola	  Island	  in	  Bangladesh;	  Natokalau	  and	  
Visoto	  Villages	  on	  Ovalau	  Island	  in	  Fiji;	  Tebunginako	  Village	  on	  Abaiang	  Atoll	  in	  
Kiribati;	  Hpondawbye	  and	  West	  Hpondawbye	  Villages	  in	  the	  Ayeyarwady	  Delta	  in	  
Myanmar;	  Lataw	  Village	  on	  Tegua	  Island	  in	  Vanuatu).	  
	  
In	  many	  poorer	  Asia-‐Pacific	  countries,	  governments	  are	  invariably	  focused	  on	  
adaptation	  (resilience	  building)	  in	  more	  populous	  (urban)	  areas	  so	  that	  in	  the	  future,	  
as	  the	  pace	  of	  climate	  change	  accelerates,	  numerous	  rural	  communities	  are	  likely	  to	  
have	  to	  develop	  and	  drive	  their	  own	  (autonomous)	  adaptive	  strategies.	  Many	  such	  
coastal	  communities,	  particularly	  those	  with	  narrow	  livelihood	  ranges,	  are	  
approaching	  their	  adaptation	  ceilings,	  typically	  as	  coastal	  population	  densities	  
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increase	  and	  as	  sea	  level	  rises	  and	  coastal	  flooding	  becomes	  more	  frequent.	  This	  
signals	  the	  growing	  need	  for	  such	  communities	  to	  understand	  the	  proximity	  of	  their	  
adaptation	  ceilings	  and	  to	  plan	  autonomously	  for	  radical	  (transformative)	  change	  in	  
anticipation	  of	  their	  imminent	  rupture.	  
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O'Donnell	  
	  

Oral	  
Parallel	  session	  4,	  Tuesday	  3.30-‐5.00pm	  

	  
	  

Law	  as	  a	  driver	  of	  social	  change:	  a	  comparative	  case	  study	  on	  climate	  
change	  adaptation.	  
	  
Tayanah	  O'Donnell	  (1,2)	  	  
(1)	  CURF,	  University	  of	  Canberra,	  ACT,	  Australia,	  (2)	  Institute	  of	  Culture	  and	  Society,	  
University	  of	  Western	  Sydney,	  NSW,	  Australia	  	  
	  
Since	  2007,	  climate	  change	  discourse	  has	  shifted	  significantly	  in	  its	  focus	  on	  
adaptation	  contra	  mitigation	  strategies.	  Increasingly	  law	  as	  an	  institution	  became	  a	  
tool	  that	  both	  drove	  and	  supported	  such	  adaptation	  strategies,	  particularly	  in	  the	  
context	  of	  sea	  level	  rise	  and	  coastal	  planning,	  within	  Australia.	  
	  	  
A	  comparative	  case	  study	  has	  been	  completed	  in	  two	  coastal	  local	  government	  areas	  
located	  in	  New	  South	  Wales,	  Australia.	  Port	  Stephens	  and	  Lake	  Macquarie	  were	  
selected	  due	  to	  the	  significant	  amount	  of	  residential	  property	  ‘at	  risk’	  of	  expected	  
consequences	  arising	  from	  increased	  flood,	  storm	  surge	  and	  coastal	  hazards.	  In	  
addition,	  at	  the	  time	  this	  work	  was	  undertaken	  each	  had	  markedly	  contrasting	  policy	  
positions	  on	  climate	  change	  adaptation.	  A	  predominately	  qualitative	  methodology	  
was	  utilised	  to	  explore	  climate	  change	  adaptation	  in	  the	  context	  of	  the	  rule	  of	  law	  
and	  place-‐based	  governance.	  
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O'Donnell	  
	  

Oral	  
Parallel	  session	  23,	  Thursday	  11.00-‐12.30pm	  

	  
	  

The	  importance	  of	  place:	  meanings	  of	  and	  attachment	  to	  home	  in	  
coastal	  adaptation.	  
	  
Tayanah	  O'Donnell	  (1,2)	  	  
(1)	  CURF,	  University	  of	  Canberra,	  ACT,	  Australia,	  (2)	  Institute	  of	  Culture	  and	  Society,	  
University	  of	  Western	  Sydney,	  NSW,	  Australia	  	  
	  
Place	  and	  place	  attachment	  are	  important	  features	  in	  the	  analysis	  of	  climate	  change	  
adaptation	  outcomes.	  These	  features	  inform	  the	  divide	  that	  exists	  between	  social	  
ideas	  of	  place	  and	  institutional	  framings	  of	  place.	  The	  recognition	  of	  this	  divide	  and	  
of	  the	  many	  dimensions	  place	  and	  place	  attachment	  can	  have,	  assists	  in	  developing	  
strategies	  that	  may	  encourage	  the	  positive	  uptake	  of	  climate	  change	  adaptation	  
policy.	  
	  	  
One	  on	  one	  semi	  structured	  interviews	  were	  undertaken	  with	  residents	  in	  two	  
coastal	  Local	  Government	  Areas	  in	  New	  South	  Wales	  (Port	  Stephens	  and	  Lake	  
Macquarie).	  The	  interviews	  explored,	  amongst	  other	  things,	  the	  role	  of	  law	  in	  coastal	  
adaptation.	  Attachment	  to	  location,	  place	  and	  home	  became	  a	  recurring	  theme	  in	  
identifying	  a	  gap	  between	  the	  social	  and	  institutional	  ideas	  of	  place.	  Legal	  
geographers	  such	  as	  Graham	  (2011)	  have	  also	  identified	  this	  gap	  as	  between	  
property	  and	  place.	  This	  paper	  is	  situated	  conceptually	  in	  legal	  geography.	  It	  analyses	  
the	  implications	  of	  different	  framings	  of	  place	  in	  the	  context	  of	  the	  gap	  identified	  by	  
Graham.	  This	  analysis	  provides	  ideas	  for	  the	  further	  exploration	  of	  place	  based	  
governance	  outcomes,	  which	  in	  turn	  may	  assist	  in	  community	  led	  climate	  change	  
adaptation.	  
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Okwuofu-‐Thomas	  
	  

Oral	  
Parallel	  session	  22,	  Thursday	  11.00-‐12.30pm	  

	  
	  

A	  comparison	  of	  heatwave	  response	  plans	  from	  Australia,	  Canada.	  the	  
UK,	  and	  the	  USA	  
	  
Benjamin	  Okwuofu-‐Thomas	  (1),	  Paul	  Beggs	  (1),	  Ross	  MacKenzie	  (1),	  	  
(1)	  Macquarie	  University,	  Sydney,	  New	  South	  Wales,	  Australia	  	  
	  
Heatwaves	  result	  in	  significant	  excess	  mortality,	  particularly	  amongst	  the	  elderly,	  
and	  pose	  formidable	  health	  care	  challenges.	  This	  presentation	  examines	  selected	  
heatwave	  response	  plans	  at	  national,	  state/provincial,	  and	  municipal	  levels	  from	  
Australia,	  Canada,	  the	  United	  Kingdom,	  and	  the	  United	  States	  of	  America,	  with	  a	  
particular	  focus	  on	  specific	  responses	  aimed	  at	  residents	  of	  aged	  care	  facilities.	  
Heatwave	  response	  plans	  were	  sourced	  via	  internet	  searches	  and	  direct	  contact	  with	  
national,	  state/provincial,	  and	  municipal	  level	  health	  departments	  in	  the	  countries	  
listed.	  The	  countries	  selected	  share	  English	  as	  at	  least	  one	  official	  language,	  and	  are	  
developed,	  high	  income	  nations	  that	  are	  experiencing	  demographic	  transition	  that	  
features	  growing	  ageing	  populations.	  A	  total	  of	  23	  heatwave	  response	  plans	  dated	  
from	  December	  2004-‐January	  2013	  were	  obtained.	  Plans	  reviewed	  varied	  in	  terms	  of	  
issues	  covered	  and	  importance	  attached	  to	  them.	  Key	  components	  found	  across	  the	  
plans	  were	  analysis	  of	  temperature	  thresholds,	  heat	  stress	  prevention	  measures,	  and	  
communication	  strategies.	  Analysis	  of	  temperature	  thresholds	  of	  16	  response	  plans	  
and	  latitude	  of	  related	  locations	  found	  some	  correlation.	  Only	  three	  plans	  analysed	  
included	  specific	  guidance	  for	  aged	  care	  facilities.	  Inconsistency	  in	  plans	  and	  
projected	  increases	  in	  severity	  and	  frequency	  of	  heatwaves	  in	  coming	  decades	  
underline	  the	  need	  for	  governments	  to	  implement	  effective	  guidelines	  that	  include	  
specific	  provisions	  for	  aged	  care	  facilities.	  
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56	  
	  

Oluduro	  
	  

Poster	  
Poster	  session,	  Tuesday	  &	  Wednesday	  6.30-‐7.30pm	  

	  
	  

Oil	  Exploration	  and	  compliance	  with	  international	  environmental	  
standards:	  The	  case	  of	  double	  standards	  in	  the	  Niger	  Delta	  of	  Nigeria	  
	  
Olubisi	  friday	  Oluduro	  (1),	  Olubayo	  Oluduro	  (1),	  Luc	  Lavrysen	  (1),	  	  
(1)	  Ghent	  University,	  Ghent,	  Belgium	  	  
	  
The	  need	  for	  provision	  and	  sustenance	  of	  energy	  around	  the	  world	  has	  necessitated	  
the	  exploitation	  of	  crude	  oil	  in	  different	  parts	  of	  the	  globe.	  However,	  the	  technology	  
for	  this	  exercise	  is	  limited	  to	  multinational	  corporations	  from	  developed	  countries	  
which	  operate	  in	  different	  parts	  of	  the	  world.	  These	  MNCs	  have	  been	  known	  to	  
employ	  discriminatory	  operational	  standards	  in	  countries	  other	  than	  their	  own	  home	  
countries,	  particularly	  developing	  countries	  lacking	  in	  requisite	  technologies	  to	  tap	  
their	  own	  resources.	  This	  causes	  serious	  environmental	  degradation	  and	  risks	  to	  
humanity	  in	  their	  operational	  areas	  to	  which	  they	  have	  been	  habitually	  unmindful,	  
as	  is	  the	  case	  in	  the	  Niger	  Delta	  area	  of	  Nigeria.	  The	  paper	  examines	  some	  of	  the	  
environmentally	  destructive	  methods	  of	  oil	  exploration	  adopted	  by	  oil	  MNCs	  in	  
developing	  countries	  like	  Nigeria,	  which	  may	  not	  be	  acceptable	  in	  developed	  
countries	  where	  these	  corporations	  are	  based.	  It	  argues	  that	  while	  the	  oil	  MNCs	  
substandard	  and	  unethical	  practices	  freely	  go	  unnoticed	  in	  the	  developing	  countries,	  
the	  reverse	  is	  the	  case	  in	  developed	  countries	  where	  they	  operate.	  This	  paper	  
examines	  the	  practice	  of	  double	  standards	  by	  oil	  MNCs	  in	  Nigeria	  and	  the	  
implications	  on	  the	  local	  inhabitants.it	  seeks	  for	  the	  elimination	  of	  unequal	  
enforcement	  of	  international	  environmental	  standards	  and	  disparate	  treatment	  of	  
local	  populations	  from	  the	  oil	  producing	  areas	  of	  Nigeria.	  
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Osbourne	  
	  

Oral	  
Parallel	  session	  10,	  Wednesday	  8.30-‐10.00am	  

	  
	  

Local	  government	  friction	  -‐	  the	  relationship	  between	  councillors	  and	  
council	  staff	  on	  climate	  change	  and	  adaptation	  policy	  
	  
Michael	  Edward	  Osborne	  (1)	  	  
(1)	  Port	  Stephens	  Council,	  Raymond	  Terrace,	  NSW,	  Australia	  	  
	  
"I	  was	  originally	  supposed	  to	  become	  an	  engineer,	  but	  the	  thought	  of	  having	  to	  
expend	  my	  creative	  energy	  on	  things	  that	  make	  practical	  everyday	  life	  even	  more	  
refined	  ...	  was	  unbearable	  to	  me."Albert	  Einstein	  
	  
The	  challenge	  of	  creatively	  adapting	  to	  our	  changing	  climate	  is	  littered	  with	  good	  
intentions,	  bad	  politics	  and	  policies	  that	  gather	  dust.	  
	  
Local	  government	  needs	  to	  manage	  risk,	  including	  climate	  change	  risks,	  across	  all	  
sectors	  of	  Council's	  business.	  
	  
Climate	  adaptation	  occurs	  when	  dealing	  with	  operational	  issues	  and	  capital	  projects.	  
Political	  support	  is	  needed	  to	  undertake	  projects	  as	  well	  as	  functioning	  governance	  
systems,	  processes	  and	  communication	  strategies	  to	  successfully	  complete	  works.	  
Calling	  a	  "manual	  geomorphological	  modification	  implement"	  a	  spade...	  
	  
Currently,	  elected	  councillors	  make	  decisions	  on	  climate	  change	  policy,	  and	  staff	  
baulk	  at	  the	  idea	  of	  scientific	  standards	  being	  vetoed.	  However	  this	  process	  is	  out	  of	  
step	  with	  how	  other	  changes	  are	  made	  within	  Council.	  For	  example,	  if	  there	  was	  a	  
change	  to	  disability	  design	  standards,	  councillors	  would	  not	  have	  the	  ability	  to	  veto	  
them.	  
	  
A	  case	  study	  is	  presented	  from	  Port	  Stephens,	  one	  of	  two	  LGAs	  in	  NSW	  identified	  by	  
the	  Federal	  Government	  as	  having	  the	  largest	  number	  of	  residential	  buildings	  at	  risk	  
from	  erosion	  due	  to	  higher	  sea	  levels.	  The	  case	  study	  will	  outline	  the	  climate	  
conversation	  around	  sea	  level	  rise.	  
	  
This	  paper	  will	  be	  of	  interest	  to	  anyone	  who	  is	  seeking	  change	  in	  the	  climate	  sphere.	  
Understanding	  the	  complex	  relationship	  between	  Council	  staff	  and	  councillors	  is	  a	  
key	  to	  making	  positive	  adaptation	  changes	  for	  the	  future.	  
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Pandey	  
	  

Oral	  
Parallel	  session	  25,	  Thursday	  1.30-‐3.00pm	  

	  
	  

Uncertainty	  in	  adaptation	  to	  climate	  change	  in	  the	  Himalaya:	  A	  case	  of	  
Kaligandaki	  Basin,	  Nepal	  
	  
Rishikesh	  Pandey	  (1,2),	  Douglas	  Bardsley	  (1)	  	  
(1)	  The	  University	  of	  Adelaide,	  Adelaide,	  South	  Australia,	  Australia,	  (2)	  Pokhara	  
University,	  Pokhara,	  Nepal	  	  
	  
Climate	  change	  in	  the	  Himalaya	  is	  already	  affecting	  local	  social-‐ecological	  systems.	  
Therefore,	  adaptation	  to	  changing	  climate	  has	  become	  crucial.	  This	  study	  explores	  
the	  adaptation	  efforts	  made	  and	  barriers	  faced	  by	  the	  farmers	  of	  the	  three	  different	  
ecological	  zones	  within	  the	  Kaligandaki	  Basin,	  Nepal:	  the	  Trans-‐Himalaya,	  the	  
Middle-‐Mountain,	  and	  the	  Tarai.	  Information	  was	  collected	  through	  face-‐to-‐face	  
interviews	  in	  360	  households,	  21	  Focus	  Group	  Discussions,	  63	  Key	  Informant	  
Interviews,	  and	  sketches	  of	  12	  Crop	  Calendars.	  Major	  adaptation	  strategies	  adopted	  
at	  varying	  degrees	  by	  the	  households	  were	  observed	  in	  relation	  to	  changes	  in	  
cropping	  systems;	  management	  of	  farmland,	  water	  and	  livestock	  resources;	  
occupational	  changes;	  and	  migration.	  However,	  adopted	  strategies	  have	  produced	  
both	  positive	  and	  negative	  results,	  increasing	  the	  uncertainty	  amongst	  farmers.	  
Flood	  controls,	  occupational	  changes,	  and	  labour	  migration	  abroad	  have	  produced	  
positive	  results	  in	  livelihood	  security.	  Conversely,	  farmers	  are	  hesitant	  to	  invest	  in	  
agricultural	  adaptation	  strategies	  because	  increased	  investment	  also	  increases	  the	  
financial	  risk	  with	  the	  potential	  of	  little	  improvements	  in	  physical	  conditions.	  The	  
lack	  of	  irrigation,	  lack	  of	  reliable	  weather	  forecasts,	  lack	  of	  adaptable	  seeds	  varieties,	  
increased	  inter-‐annual	  variability	  in	  climate	  system,	  poor	  external	  supports,	  
household's	  weak	  economy	  and	  poor	  adaptation	  knowledge,	  and	  decreased	  interest	  
of	  younger	  generations	  in	  agro-‐livestock	  activities	  are	  identified	  adaptation	  barriers.	  
Further,	  occupational	  changes	  and	  labour	  migration	  have	  negatively	  affected	  agro-‐
ecology	  and	  agro-‐economy.	  The	  uncertainty	  in	  adaptation	  observed	  in	  the	  Nepalese	  
social-‐ecosystems,	  which	  are	  already	  at	  the	  edge	  of	  sustainability	  threshold,	  is	  
further	  leading	  towards	  vulnerability.	  Yet,	  communities’	  needs	  are	  not	  being	  
addressed	  by	  national	  adaptation	  policies.	  
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Poster	  
Poster	  session,	  Tuesday	  &	  Wednesday	  6.30-‐7.30pm	  

	  
	  

Embracing	  adaptation	  as	  a	  multi-‐scalar	  phenomenon:	  assessing	  
adaptive	  capacity	  of	  local	  communities	  in	  Central	  Kalimantan.	  
	  
Tom	  Paris	  (1)	  	  
(1)	  University	  of	  Queensland,	  Brisbane,	  QLD,	  Australia	  	  
	  
The	  concept	  of	  adaptive	  capacity	  is	  an	  emerging	  field	  within	  the	  adaptation	  to	  
climate	  change	  literature.	  Although	  the	  theoretical	  literature	  on	  adaptive	  capacity	  
highlights	  the	  multi-‐scalar	  dynamics	  (e.g.	  local	  to	  global)	  of	  adaptive	  capacity,	  
empirical	  local	  community	  adaptive	  capacity	  assessments	  have	  been	  largely	  limited	  
to	  investigating	  it	  on	  a	  singular	  scale	  and	  thus	  often	  fail	  to	  account	  for	  the	  inherent	  
multi-‐scalar	  complexities	  of	  the	  processes	  that	  are	  needed	  for	  adaptation	  to	  occur.	  
This	  presentation	  investigates	  the	  adaptive	  capacity	  of	  four	  local	  villages	  situated	  in	  
Central	  Kalimantan,	  Indonesia,	  which	  are	  currently	  experiencing	  more	  climate	  
change	  variability.	  The	  case	  study	  research	  approach	  draws	  on	  an	  innovative	  
analytical	  framework	  to	  help	  guide	  assessments.	  The	  framework	  identifies	  key	  
elements	  affecting	  local	  communities	  and	  their	  ability	  to	  cope	  with	  and	  manage	  
future	  climate	  change.	  The	  research	  findings	  highlight	  the	  need	  for	  assessments	  to	  
take	  a	  multi-‐scalar	  approach,	  and	  account	  for	  the	  inherent	  complexities	  associated	  
with	  the	  processes	  of	  a	  system	  that	  govern	  a	  community’s	  ability	  to	  cope	  with	  and	  
manage	  climate	  change	  in	  dynamic	  multi-‐scalar	  situations.	  



	  
	  
	  
	  
	  
	  
	  

281	   	  

306	  
	  

Parker	  
	  

Oral	  
Parallel	  session	  5,	  Tuesday	  3.30-‐5.00pm	  

	  
	  

GIS	  Platform	  -‐	  a	  practical	  demonstration	  of	  GIS	  modelling	  to	  assist	  
NRM	  planners	  to	  plan	  for	  climate	  change.	  
	  
Kaylene	  Parker	  (1)	  	  
(1)	  South	  Coast	  NRM	  Inc,	  Albany	  WA,	  Australia	  	  
	  
The	  use	  of	  a	  GIS	  Platform	  to	  assist	  the	  integration	  of	  climate	  planning	  into	  NRM	  
planning	  frameworks	  has	  been	  successfully	  demonstrated	  in	  the	  South	  Coast	  NRM	  
Region.	  
	  
The	  GIS	  Platform	  uses	  Multi	  Criteria	  Analysis	  Shell	  (MCAS)	  as	  the	  modelling	  tool.	  This	  
tool	  has	  been	  developed	  in	  cooperation	  with	  other	  NRM	  Regions	  in	  Western	  
Australia,	  ensuring	  a	  cross-‐collaborative	  approach	  to	  climate	  planning.	  Stakeholder	  
participation	  in	  the	  development	  of	  the	  GIS	  Platform	  and	  its	  associated	  decision	  
making	  framework	  is	  critical	  to	  ensure	  support	  for	  the	  tool.	  
	  
This	  practical	  demonstration	  will	  show	  how	  a	  GIS	  Platform	  can	  be	  used	  to	  assist	  with	  
regional	  NRM	  Planning	  to	  incorporate	  climate	  planning.	  
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Oral	  
Parallel	  session	  3,	  Tuesday	  3.30-‐5.00pm	  

	  
	  

Different	  strategies,	  different	  communities:	  Adaptation	  to	  sea	  level	  
rise	  and	  surge	  in	  Torres	  Strait	  
	  
Kevin	  Parnell	  (1,2),	  Scott	  Smithers	  (1,2)	  	  
(1)	  School	  of	  Earth	  an	  Environmental	  Sciences,	  James	  Cook	  University,	  Townsville,	  
Australia,	  (2)	  Centre	  for	  Tropical	  Environmental	  and	  Sustainability	  Sciences,	  James	  
Cook	  University,	  Townsville,	  Australia	  	  
	  
Surge	  events	  at	  periods	  of	  high	  tide	  will	  become	  more	  problematic	  in	  Torres	  Strait	  
communities	  with	  sea-‐level	  rise.	  The	  focus	  to	  date	  has	  been	  on	  the	  north-‐western	  
island	  communities	  of	  Saibai	  and	  Boigu	  and	  the	  coral	  cay	  island	  communities	  of	  
Masig,	  Warraber	  and	  Poruma.	  The	  future	  for	  ‘high-‐island'	  communities	  where	  sea	  
level	  rise	  will	  impact	  infrastructure	  and	  other	  important	  sites	  on	  low	  and	  narrow	  
coastal	  strips	  (particularly	  Mabuiag,	  Erub	  and	  Mer)	  has	  been	  given	  less	  
consideration.	  Community	  specific	  issues,	  adaptation	  options,	  and	  the	  results	  of	  
community	  consultation	  processes	  undertaken	  over	  the	  period	  2006-‐2013	  are	  
presented.	  For	  Boigu	  and	  Saibai,	  the	  cost	  of	  protection	  of	  the	  entire	  community	  area	  
is	  likely	  to	  be	  prohibitive,	  and	  a	  model	  that	  reduces	  the	  community	  footprint	  is	  
presented.	  The	  cay	  island	  communities	  (Masig,	  Warraber	  and	  Poruma)	  all	  have	  high	  
areas	  where	  community	  infrastructure	  needs	  to	  be	  concentrated	  in	  the	  future,	  and	  
adaptation	  can	  be	  achieved	  through	  careful	  long-‐term	  planning	  and	  investment.	  
Some	  high	  island	  communities	  must	  re-‐focus	  activities	  away	  from	  low	  coastal	  strips.	  
Most	  high	  island	  communities	  will	  have	  localised	  but	  solvable	  problems.	  Barriers	  to	  
effective	  community-‐based	  adaptation	  to	  sea	  level	  rise	  are	  identified,	  and	  include	  
planning	  processes,	  infrastructure	  provision,	  funding	  and	  land	  ownership.	  
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Oral	  
Parallel	  session	  9,	  Wednesday	  8.30-‐10.00am	  

	  
	  

Incorporating	  climate	  change	  into	  engineering	  design	  along	  the	  eastern	  
Australia	  coast	  
	  
Bill	  Peirson	  (1),	  Tom	  Shand	  (2),	  Nathan	  Guerry	  (1),	  Jamie	  Ruprecht	  (1),	  Jason	  Evans	  
(1),	  Ron	  Cox	  (1),	  Brett	  Miller	  (1)	  	  
(1)	  UNSW,	  Sydney,	  NSW,	  Australia,	  (2)	  Tonkin	  and	  Taylor,	  Aulkland,	  NI,	  New	  Zealand	  
	  
A	  pressing	  challenge	  for	  coastal	  engineers	  is	  to	  incorporate	  climate	  change	  
considerations	  into	  coastal	  design	  in	  a	  robust,	  quantitative	  way.	  
	  
Global	  circulation	  models	  (GCMs)	  offer	  reanalyses,	  hindcasts	  and	  forecasts	  of	  
atmospheric	  pressure,	  winds	  and	  precipitation	  -‐	  quantities	  fundamental	  to	  
determining	  the	  extreme	  water	  levels	  and	  wave	  heights	  required	  for	  design.	  
	  
This	  present	  contribution	  summarises	  a	  recent	  investigation	  of	  the	  applicability	  of	  
GCMs	  within	  coastal	  engineering	  assessments	  of	  the	  temperate	  eastern	  Australian	  
coast.	  
	  
20	  year	  ARI	  24	  hour	  values	  are	  used	  to	  quantify	  GCM	  performance	  for	  20th	  century	  
climate	  in	  comparison	  with	  recorded	  data	  as	  well	  as	  to	  compare	  changes	  from	  
present	  to	  future	  climate.GCM	  data	  was	  sourced	  from	  seven	  climate	  models	  of	  those	  
used	  within	  the	  4th	  Assessment	  Report	  (AR-‐4).	  
	  
Daily	  precipitation,	  mean	  surface	  level	  pressure	  and	  wind	  speed	  were	  extracted	  at	  
ocean	  cells	  at	  the	  same	  latitude	  as	  observation	  locations.	  
	  
Although	  20	  year	  ARI	  model	  precipitations	  are	  approximately	  a	  factor	  of	  2.5	  smaller	  
in	  the	  predictive	  models	  than	  observed	  there	  is	  good	  comparison	  between	  observed	  
and	  modelled	  surface	  pressures	  and	  winds	  at	  the	  20	  year	  ARI.	  
	  
No	  significant	  changes	  in	  surface	  pressure	  and	  rainfall	  can	  be	  observed	  over	  a	  100	  
year	  time	  horizon	  but	  a	  systematic	  decrease	  in	  surface	  winds	  is	  anticipated	  over	  the	  
same	  period.	  
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Models	  show	  slightly	  greater	  co-‐dependence	  of	  extremes	  in	  low	  surface	  pressure,	  
winds	  and	  precipiation.	  
	  
The	  implications	  for	  engineering	  design	  will	  be	  presented.	  
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Phan	  
	  

Synopsis	  talk	  &	  poster	  
Synopsis	  session	  6,	  Wednesday	  5.10-‐6.30pm	  

	  
	  

Adapting	  water	  resource	  management	  in	  coastal	  area:	  A	  case	  study	  in	  
Hai	  Phong,	  Vietnam	  
	  
Thuc	  Phan	  (1),	  James	  Smart	  (1),	  Samantha	  Capon	  (1),	  Wade	  Hadwen	  (1)	  	  
(1)	  Australian	  Rivers	  Institute,	  Griffith	  School	  of	  Environment,	  Griffith	  University,	  
Brisbane,	  Australia	  	  
	  
The	  port	  city	  of	  Hai	  Phong	  is	  the	  third	  largest	  city	  in	  Vietnam.	  It	  has	  been	  
experiencing	  fast	  economic	  growth	  for	  the	  last	  few	  decades.	  However,	  this	  growth	  
has	  been	  posing	  serious	  water	  resource	  challenges	  in	  terms	  of	  water	  pollution.	  
Furthermore,	  climate	  change	  impacts	  like	  sea	  level	  rise	  and	  changes	  in	  rainfall	  and	  
river	  flow	  patterns	  threaten	  to	  exacerbate	  these	  problems.	  This	  study	  aims	  at	  
identifying	  the	  current	  and	  future	  interrelationships	  between	  water	  availability	  from	  
a	  freshwater	  river	  system	  and	  the	  growing	  water	  demands	  from	  industry,	  agriculture	  
and	  urban	  sectors	  in	  the	  context	  of	  climate	  change	  and	  water	  pollution.	  A	  theoretical	  
framework	  for	  this	  study	  is	  initially	  being	  developed	  to	  clarify	  the	  effects	  of	  climate	  
change	  and	  water	  pollution	  on	  current	  and	  future	  trends	  that	  would	  impede	  
sustainable	  water	  supply	  of	  fresh	  water	  river	  system	  for	  the	  anticipated	  growth	  
demands	  for	  domestic,	  agricultural	  and	  industrial	  uses.	  These	  effects	  will	  be	  analyzed	  
by	  coupling	  dynamic	  hydrological	  and	  Decision	  Bayesian	  Network	  models.	  These	  
decision	  support	  tools	  will	  be	  used	  to	  initiate	  the	  most	  plausible	  options	  for	  
adaptation	  actions	  that	  could	  be	  used	  to	  improve	  and	  maintain	  water	  resource	  
system	  reliability	  despise	  the	  increased	  stresses	  from	  climate	  change,	  water	  
pollution	  and	  population	  growth.	  The	  proposed	  theoretical	  framework	  will	  be	  
improved	  through	  comprehensive	  and	  professional	  advice	  from	  researchers	  
participating	  in	  the	  NCCARF	  conference	  with	  a	  view	  to	  developing	  a	  feasible	  and	  
robust	  academic	  research	  project	  which	  will	  contribute	  to	  the	  development	  of	  
collective	  and	  decisive	  adaptation	  actions	  for	  water	  resource	  management	  in	  Hai	  
Phong.	  	  
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Climate	  impacts,	  implications	  and	  adaptation	  options	  for	  the	  uranium	  
supply	  chain	  in	  South	  Australia	  
	  
Jessica	  Pizarro	  (1),	  Ros	  Taplin	  (1),	  Barton	  Loechel	  (2),	  Jane	  Hodgkinson	  (2)	  	  
(1)	  Australian	  Centre	  for	  Sustainable	  Mining	  Practices	  (ACSMP),	  School	  of	  Mining	  
Engineering	  -‐	  UNSW,	  Sydney,	  NSW,	  Australia,	  (2)	  CSIRO,	  Brisbane,	  QLD,	  Australia	  	  
	  
Uranium	  mining	  has	  been	  an	  economic	  activity	  in	  Australia	  for	  over	  three	  decades.	  
Australia	  has	  the	  largest	  known	  reserves	  worldwide	  and	  prospects	  are	  that	  future	  
uranium	  production	  may	  increase	  in	  volume	  per	  annum	  as	  global	  demand	  for	  
uranium	  is	  projected	  to	  increase	  in	  coming	  years.	  This	  prospective	  increase	  in	  mining	  
activity	  presents	  challenges,	  due	  to	  the	  nature	  and	  risks	  involved	  in	  the	  extraction	  
and	  processing	  of	  the	  mineral,	  and	  also	  due	  to	  the	  potential	  impacts	  of	  climate	  
change	  on	  mining	  activities.	  A	  growing	  scientific	  literature	  is	  under	  development	  that	  
draws	  an	  inventory	  of	  the	  risks	  that	  mining	  companies	  face	  in	  the	  wake	  of	  climate	  
change,	  while	  also	  indicating	  the	  lack	  of	  action	  on	  the	  part	  of	  many	  companies	  to	  
undertake	  adaptation	  strategies.	  This	  may	  be	  due	  to	  lack	  of	  understanding	  and	  
enumeration	  of	  risks,	  as	  well	  as	  lack	  of	  assessment	  of	  the	  expected	  costs	  and	  
benefits	  of	  corresponding	  adaptation	  strategies.	  Cost	  assessments	  of	  climate	  change	  
in	  the	  mining	  sector	  documented	  in	  the	  literature	  to	  date	  have	  been	  carried	  out	  in	  
the	  context	  of	  activities	  outside	  Australia.	  This	  poster	  examines	  aspects	  of	  the	  
uranium	  supply	  chain	  in	  South	  Australia	  and	  how	  it	  may	  be	  impacted	  by	  climate	  
change.	  Vulnerability	  and	  adaptation	  capacity	  assessment	  of	  the	  mining	  firms	  
involved	  in	  the	  chain	  are	  addressed.	  The	  research	  demonstrates	  that	  quantitative	  
assessment	  is	  needed	  for	  the	  socio-‐economic	  and	  environmental	  costs	  and	  benefits	  
of	  adaptation	  to	  climate	  change	  for	  the	  uranium	  supply	  chain	  in	  South	  Australia.	  
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Using	  Traditional	  Knowledge	  to	  increase	  forecast	  utilization	  and	  
climate	  adaptation	  in	  the	  Pacific	  Islands	  
	  
Roan	  Plotz	  (1,2),	  Lynda	  Chambers	  (1,2),	  Rossy	  Mitiepo	  (3),	  Mike	  Waiwai	  (4),	  Philip	  
Malsale	  (4),	  Fata	  Seuseu	  (5),	  Tile	  Tofaeno	  (5),	  Lloyd	  Tahani	  (6),	  David	  Hiriasia	  (6)	  
(1)	  Climate	  and	  Ocean	  Support	  Program	  in	  the	  Pacific	  (COSPPac),	  Bureau	  of	  
Meteorology,	  Melbourne,	  Australia,	  (2)	  Centre	  for	  Australian	  Weather	  and	  Climate	  
Research	  (CAWCR),	  Bureau	  of	  Meteorology,	  Melbourne,	  Australia,	  (3)	  Niue	  
Meteorological	  Service,	  Alofi,	  Niue,	  (4)	  Vanuatu	  Meteorological	  and	  Geo-‐Hazard	  
Department,	  Port	  Vila,	  Fiji,	  (5)	  Samoa	  Meteorological	  Service,	  Apia,	  Samoa,	  (6)	  
Solomon	  Islands	  Meteorological	  Service,	  Honiara,	  Solomon	  Islands	  	  
	  
Many	  communities	  in	  the	  developing	  world	  do	  not	  utilize	  weather	  service	  broadcasts	  
to	  the	  degree	  expected.	  Reasons	  for	  this	  include	  inappropriate	  methods	  of	  forecast	  
delivery,	  time	  scales	  and	  contexts	  that	  inhibit	  application	  to	  their	  needs.	  In	  addition,	  
modern	  scientific	  forecasts	  are	  generally	  not	  well	  understood	  by	  the	  lay	  person	  
without	  specialist	  training.	  For	  these,	  and	  other,	  reasons	  many	  indigenous	  
communities	  in	  the	  Pacific	  Islands	  continue	  to	  predict	  seasonal	  climatic	  conditions	  
through	  personal	  observations	  and	  the	  monitoring	  of	  meteorological,	  astronomical	  
and	  biological	  indicators	  (e.g.	  phases	  of	  moon,	  behaviour	  of	  plants	  and	  animals).	  
Built	  over	  many	  generations,	  traditional	  climate	  indicators	  can	  provide	  forecasts	  that	  
are	  more	  accessible,	  better	  understood	  and	  cover	  a	  time	  and	  spatial	  scale	  more	  
appropriate	  to	  the	  needs	  of	  many	  Pacific	  Island	  communities.	  However,	  increasing	  
climate	  variability	  and	  land-‐use	  change	  may	  make	  traditional	  indicators	  less	  reliable	  
than	  before,	  thus	  increasing	  the	  community's	  exposure	  to	  climate-‐related	  risks.	  In	  
this	  context	  we	  argue	  that	  public	  understanding	  and	  potential	  use	  of	  forecasts	  could	  
be	  greatly	  improved	  by	  verifying	  and	  incorporating	  reliable	  traditional	  climate	  
indicators	  with	  modern	  scientific	  forecasts.	  We	  demonstrate	  how	  several	  Pacific	  
Island	  Meteorological	  Services	  have	  set	  up	  a	  framework	  to	  accomplish	  this.	  We	  
discuss	  these	  efforts	  and	  review	  the	  potential	  that	  traditional	  knowledge	  has	  to	  
provide	  nature	  based	  solutions	  for	  increased	  adaptation	  to	  extreme	  events	  and	  
climate	  variability	  in	  the	  region.	  
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Synopsis	  talk	  &	  poster	  
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Community,	  consultants	  and	  council:	  a	  case	  study	  in	  adapting	  to	  an	  
emerging	  coastal	  vulnerability	  
	  
Ian	  Preece	  (1),	  Phil	  Watson	  (1),	  Friderik	  Pribac	  (1)	  	  
(1)	  Clarence	  City	  Council,	  Tasmania,	  Australia	  	  
	  
Clarence	  City	  Council	  has	  received	  the	  2014	  Australian	  Coastal	  Award	  for	  the	  
implementation	  of	  an	  endorsed	  climate	  change	  adaptation	  pathway.	  
	  
Over	  the	  past	  five	  years,	  council	  has	  introduced	  Planning	  Scheme	  overlays,	  
mainstreamed	  Climate	  Change	  across	  all	  business	  sectors	  within	  the	  Council	  and	  
undertaken	  a	  series	  of	  no	  regret	  and	  win-‐win	  strategic	  approaches	  to	  on	  ground	  
coastal	  adaptation	  projects.	  These	  have	  included;	  beach	  scraping,	  dune	  building,	  
biodiversity	  assessments,	  sand	  supply	  assessments,	  high-‐resolution	  aerial	  monitoring	  
of	  vulnerable	  beaches,	  beach	  profile	  surveys,	  community	  beach	  monitoring,	  
photogrammetric	  assessments	  of	  erosion	  trends	  and	  development	  of	  new	  Coastal	  
Erosion	  Hazard	  and	  Coastal	  Inundation	  Planning	  Scheme	  overlays.	  
	  
In	  order	  to	  develop	  a	  strategic	  on	  ground	  adaptation	  approach	  for	  Clarence's	  most	  
vulnerable	  coastal	  beach,	  Lauderdale,	  Council	  became	  a	  partner	  in	  the	  Tasmanian	  
Coastal	  Adaptation	  Decision	  Pathway	  Project.	  Extensive,	  stakeholder	  consultation	  
and	  scientific	  assessments	  resulted	  in	  the	  identification	  of	  a	  strong	  community	  desire	  
to	  protect	  property	  from	  erosion	  whilst	  maintaining	  the	  beach	  for	  as	  long	  as	  
possible.	  This	  endorsed	  strategic	  pathway	  has	  enabled	  Council	  to	  progress	  with	  
confidence	  on	  planning	  major	  adaptation	  works.	  After	  exploring	  various	  coastal	  
defence	  options,	  and	  following	  further	  consultation,	  the	  Council	  now	  has	  technical,	  
social	  and	  in-‐principal	  local	  Government	  political	  licence	  to	  progress	  with	  a	  multi-‐
million	  dollar,	  160	  metre,	  trial	  groyne	  at	  Bambara	  reef.	  
	  
There	  have	  been	  extraordinary	  challenges,	  and	  new	  boundaries	  to	  manage,	  in	  
progressing	  to	  this	  stage.	  There	  remain	  some	  significant	  hurdles	  to	  overcome,	  
particularly	  on	  the	  question	  of	  "who	  pays?",	  and	  the	  acquisition	  of	  legal,	  State	  
Government	  political,	  and	  insurance	  licences.	  
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How	  long	  can	  we	  hold	  back	  the	  tide	  of	  climate	  change?	  
	  
Robert	  Quirk	  (1)	  	  
(1)	  Private	  Farmer,	  QLD,	  Australia	  	  
	  
Climate	  change	  is	  effecting	  most	  of	  the	  sugar	  cane	  growing	  regions	  of	  Australia	  some	  
in	  differing	  ways-‐	  flooding	  /intense	  rainfall	  events	  and	  longer	  dry	  periods.Sugar	  cane	  
growers	  are	  needing	  to	  find	  new	  ways	  and	  develop	  practices	  to	  deal	  with	  these	  
extreme	  events.	  
	  
Sea	  level	  rise	  will	  and	  in	  many	  case	  is	  already	  effecting	  the	  coastal	  low	  lands	  where	  
sugar	  cane	  is	  grown.	  Much	  of	  this	  very	  productive	  sugar	  land	  is	  less	  than	  +1mt	  AHD.	  
Sugar	  cane	  growers	  are	  developing	  and	  adopting	  innovative	  practices	  eg.	  the	  
reduction	  in	  burning	  and	  the	  resulting	  ground	  cover	  of	  the	  crop	  residue	  helps	  to	  
reduce	  evaporation	  in	  non	  irrigated	  areas.	  Mounding	  and	  planting	  above	  the	  natural	  
ground	  level	  has	  increased	  drainage	  for	  the	  intense	  rainfall	  events.In	  irrigated	  areas	  
farmers	  have	  been	  able	  to	  eliminate	  5	  of	  the	  first	  6	  irrigations	  through	  retaining	  the	  
ground	  cover.	  The	  retension	  of	  residue	  in	  the	  fields	  and	  other	  practices	  in	  the	  sugar	  
cane	  industry	  have	  also	  increased	  the	  soil	  organic	  carbon	  levels.	  In	  turn	  this	  has	  
reduced	  chemical	  fertilizer	  inputs	  resulting	  in	  a	  carbon	  neutral	  sugar	  cane	  industry	  in	  
many	  cases.	  
	  
Automatic	  de-‐watering	  pumping	  systems	  have	  been	  installed	  to	  allow	  drainage	  to	  
minus	  0.5mt.	  
	  
Farmers	  have	  developed	  innovative	  systems	  of	  levys	  and	  farming	  systems	  to	  allow	  a	  
continuation	  of	  farming	  as	  sea	  level	  rises.	  These	  can	  be	  transferred	  to	  other	  areas	  of	  
Australia	  and	  coastal	  low	  lands	  globally.	  
	  
Farmers	  will	  continue	  to	  innovate	  as	  the	  climate	  changes.	  
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Examining	  pathways	  for	  climate	  adaptation	  for	  communities	  in	  remote	  
Australia:	  Experiences	  from	  desert	  communities	  
	  
Digby	  Race	  (1,2),	  Supriya	  Mathew	  (2,3)	  	  
(1)	  CSIRO,	  Alice	  Springs,	  Australia,	  (2)	  CRC	  for	  Remote	  Economic	  Participation,	  Alice	  
Springs,	  Australia,	  (3)	  Ninti	  One	  Ltd,	  Alice	  Springs,	  Australia	  	  
	  
Climate	  change	  is	  predicted	  to	  lead	  to	  warmer	  temperatures	  and	  more	  intense	  
storms	  within	  the	  century	  in	  Central	  and	  Northern	  Australia.	  The	  ensuing	  impacts	  of	  
climate	  change	  are	  anticipated	  to	  present	  immense	  challenges	  for	  remote	  
communities,	  in	  terms	  of	  maintaining	  housing	  comfort,	  family	  health	  and	  wellbeing,	  
effective	  education	  and	  employment,	  and	  the	  viability	  of	  community	  services	  and	  
businesses.	  About	  80	  percent	  of	  the	  Australian	  landmass	  is	  considered	  ‘remote'	  and	  
‘very	  remote'	  and	  it	  is	  home	  to	  a	  highly	  dispersed	  population	  of	  about	  500,000	  
people	  (with	  about	  30	  percent	  being	  Indigenous	  people).	  Much	  of	  the	  population	  in	  
remote	  Australia	  is	  thought	  to	  be	  highly	  exposed	  and	  sensitive	  to	  the	  impacts	  of	  
climate	  change,	  with	  a	  low	  adaptive	  capacity.	  Yet	  the	  lives	  of	  Aboriginal	  Australians	  
living	  in	  remote	  communities	  are	  strongly	  influenced	  and	  governed	  by	  traditional	  
customs,	  knowledge	  and	  practices,	  that	  are	  not	  always	  accounted	  for	  in	  vulnerability	  
assessments.	  This	  presentation	  will	  draw	  on	  qualitative	  and	  modelled	  data	  relating	  
to	  a	  small	  remote	  community	  and	  a	  large	  service	  town	  in	  the	  Northern	  Territory.	  
Research	  results	  indicate	  that	  the	  social	  capital	  of	  remote	  Aboriginal	  communities	  is	  
commonly	  undervalued,	  thereby	  misleading	  efforts	  to	  build	  the	  adaptive	  capacity	  of	  
communities	  in	  the	  face	  of	  climate	  change.	  The	  authors	  suggest	  that	  a	  stronger	  
understanding	  of	  the	  social	  capital	  within	  remote	  communities,	  particularly	  those	  
still	  strongly	  framed	  by	  traditional	  wisdom,	  can	  enhance	  the	  investment	  in	  building	  
the	  resilience	  of	  communities	  and	  community	  services.	  



	  
	  
	  
	  
	  
	  
	  

291	   	  

252	  
	  

Rajapaksa	  
	  

Oral	  
Parallel	  session	  28,	  Thursday	  1.30-‐3.00pm	  

	  
	  

Public	  information,	  flood	  and	  property	  value:	  quasi-‐experimental	  
analysis	  
	  
Darshana	  Rajapaksa	  (1),	  Vincent	  Hoang	  (1),	  Boon	  Lee	  (1),	  Clevo	  Wilson	  (1)	  	  
(1)	  Queensland	  University	  of	  Technology,	  Brisbane,	  Australia	  	  
	  
The	  long	  history	  of	  hedonic	  property	  (HP)	  price	  analysis	  shows	  that	  property	  prices	  
can	  capitalize	  environmental	  risks	  and	  natural	  hazards	  such	  as	  floods.	  Previous	  
research	  has	  investigated	  either	  the	  availability	  of	  flood	  risk	  information	  or	  actual	  
flood	  incidence	  on	  property	  markets.	  However,	  to	  the	  best	  of	  our	  knowledge,	  none	  
of	  them	  have	  attempted	  to	  compare	  the	  availability	  of	  public	  information	  on	  flood	  
risks	  and	  actual	  flood	  incidence.	  Hence,	  in	  this	  study	  we	  attempt	  to	  fill	  this	  important	  
research	  gap	  by	  adopting	  a	  novel	  methodology;	  spatial	  quasi-‐experimental	  analysis	  
which	  outperforms	  traditional	  HP	  analysis.	  Furthermore,	  the	  flood	  risk	  is	  specified	  as	  
a	  two-‐dimensional	  variable.	  The	  release	  of	  flood	  risk	  maps	  by	  the	  Brisbane	  City	  
Council	  (BCC)	  in	  2009	  and	  2010/11	  Brisbane-‐flood	  was	  considered	  as	  a	  case	  study	  
and	  the	  property	  transaction	  data	  for	  selected	  suburbs	  within	  BCC	  were	  collected	  for	  
the	  period	  2006	  to	  2013.	  The	  supplementary	  secondary	  data,	  published	  by	  different	  
sources	  were	  collected	  using	  GIS	  techniques.	  The	  spatial	  HP	  analysis	  indicates	  that	  
the	  properties	  in	  the	  flood	  prone	  areas	  are	  discounted.	  In	  addition,	  the	  impact	  of	  
availability	  of	  flood	  risk	  information	  and	  2010/11	  Brisbane	  flood	  were	  compared	  
within	  a	  Difference-‐in-‐differences	  (DID)	  framework.	  The	  results	  indicate	  that	  
property	  buyers	  are	  more	  responsive	  to	  the	  actual	  incidents	  than	  public	  information.	  
Moreover,	  the	  impact	  of	  risk	  on	  property	  market	  varies	  between	  different	  suburbs.	  
The	  study	  provides	  an	  economic	  rationale	  towards	  flood	  mitigation	  related	  policy	  
decision-‐making.	  
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Adaptation	  in	  property	  development:	  facilitating	  cross-‐sectoral	  
knowledge	  sharing	  
	  
Alianne	  Rance	  (1),	  Fiona	  Silke	  (1)	  	  
(1)	  Net	  Balance,	  Melbourne,	  VIC,	  Australia	  	  
	  
Climate	  change	  is	  modifying	  the	  way	  we	  need	  to	  plan	  our	  cities	  and	  future	  human	  
settlements.	  While	  current	  lack	  or	  regulation	  has	  left	  property	  developers	  in	  
Australia	  with	  limited	  impetus	  for	  change,	  the	  viability	  of	  our	  future	  settlements	  ad	  
wider	  serious	  ramifications	  are	  of	  grave	  concern	  if	  adaptation	  is	  considered	  an	  
option:	  not	  a	  requirement.	  There	  are	  however	  non-‐regulatory	  motivations	  that	  can	  
be	  used	  to	  engage	  with	  the	  development	  industry	  and	  promote	  adaptation	  in	  new	  
development.	  
	  
A	  series	  of	  focus	  groups	  were	  run	  to	  engage	  the	  property	  development	  industry	  and	  
associated	  stakeholder	  groups	  such	  as	  the	  legal	  sector,	  financial	  institutions,	  industry	  
associations,	  insurance	  representative	  and	  developers	  themselves	  across	  the	  east	  
coast	  of	  Australia.	  Stakeholders	  put	  forward	  their	  sector	  perspectives	  on	  why	  the	  
property	  industry	  should	  adapt	  to	  a	  changing	  climate.	  These	  have	  been	  incorporated	  
into	  an	  engagement	  model	  to	  more	  effectively	  motivate	  property	  developers	  to	  
attenuate	  climate	  risk.	  This	  paper	  discusses	  the	  proposed	  model	  and	  facilitation	  of	  
knowledge	  sharing	  using	  key	  perspectives	  from	  each	  sector	  group.	  
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Groundwater	  thresholds	  for	  drought	  resilience	  in	  floodplain	  
woodlands:	  a	  case	  study	  from	  the	  northern	  Murray-‐Darling	  Basin	  
	  
Jarrod	  Kath	  (1,2),	  Kate	  Reardon-‐Smith	  (1),	  Andy	  Le	  Brocque	  (1),	  Fiona	  Dyer	  (2)	  	  
(1)	  University	  of	  Southern	  Queensland,	  Toowoomba,	  QLD,	  Australia,	  (2)	  University	  of	  
Canberra,	  Canberra,	  ACT,	  Australia	  	  
	  
In	  ephemeral	  river	  systems,	  canopy	  condition	  in	  dominant	  riparian	  and	  floodplain	  
tree	  species	  may	  depend	  on	  access	  to	  shallow	  groundwater	  resources,	  particularly	  
during	  drought.	  However,	  unsustainable	  groundwater	  extraction	  and	  chronic	  
groundwater	  decline,	  evident	  in	  many	  agricultural	  landscapes	  worldwide,	  effectively	  
decouples	  tree	  roots	  from	  deep	  soil	  moisture	  resources,	  increasing	  the	  susceptibility	  
of	  trees	  to	  changes	  in	  precipitation.	  In	  such	  regions,	  drought	  may	  trigger	  loss	  of	  
canopy	  condition	  and	  have	  long	  term	  consequences	  for	  the	  function	  and	  survival	  of	  
trees	  and	  the	  composition,	  structure	  and	  function	  of	  ecosystems	  they	  dominate.	  
However,	  critical	  groundwater	  depth	  thresholds	  have	  been	  difficult	  to	  identify.	  
	  
This	  study	  used	  a	  novel	  approach	  including	  boosted	  regression	  trees,	  quantile	  
regression	  and	  threshold	  analysis	  to	  explore	  the	  relationship	  between	  groundwater	  
depth	  and	  tree	  condition	  for	  two	  dominant	  tree	  species,	  Eucalyptus	  camaldulensis	  
(river	  red	  gum)	  and	  E.	  populnea	  (poplar	  box);	  both	  species	  occur	  on	  the	  Upper	  
Condamine	  floodplain,	  a	  region	  experiencing	  groundwater	  depth	  declines	  of	  25+	  m	  
in	  the	  northern	  Murray-‐Darling	  Basin,	  southern	  Queensland.	  Distinct	  non-‐linear	  
responses	  were	  apparent,	  with	  minimum	  groundwater	  depth	  thresholds	  identified	  at	  
12.1	  m	  for	  E.	  camaldulensis	  and	  12.6	  m	  for	  E.	  populnea,	  beyond	  which	  canopy	  
condition	  declined	  significantly.	  
	  
This	  approach	  represents	  a	  repeatable	  method	  of	  quantifying	  ecological	  response	  
thresholds	  along	  groundwater	  depth	  gradients.	  Its	  application	  may	  enable	  safe	  
operating	  limits	  for	  groundwater	  resource	  management	  to	  be	  identified,	  supporting	  
improved	  decision	  making	  to	  support	  resilient	  floodplain	  ecosystems.	  This	  will	  be	  
particularly	  important	  in	  regions	  where	  groundwater	  decline	  driven	  by	  increasing	  
water	  demand	  and	  drying	  climates	  is	  predicted.	  
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Virtual	  world	  technologies	  to	  enhance	  climate	  risk	  management	  on	  
Australian	  sugar	  cane	  farms	  
	  
Kate	  Reardon-‐Smith	  (1),	  Shahbaz	  Mushtaq	  (1),	  Roger	  Stone	  (1),	  Neil	  Cliffe	  (1),	  Helen	  
Farley	  (1),	  Jenny	  Ostini	  (1),	  Joanne	  Doyle	  (1),	  Neil	  Martin	  (1),	  Tek	  Maraseni	  (1),	  
Torben	  Marcussen	  (1),	  Adam	  Loch	  (2),	  Janette	  Lindesay	  (3),	  Matt	  Kealley	  (4)	  	  
(1)	  University	  of	  Southern	  Queensland,	  Toowoomba,	  QLD,	  Australia,	  (2)	  University	  of	  
South	  Australia,	  Adelaide,	  SA,	  Australia,	  (3)	  Australian	  National	  University,	  Canberra,	  
ACT,	  Australia,	  (4)	  Canegrowers	  Australia,	  Brisbane,	  QLD,	  Australia	  	  
	  
Improved	  climate	  risk	  decision-‐making	  and	  management	  in	  agriculture	  is	  critical	  to	  
the	  well-‐being	  and	  long-‐term	  sustainability	  of	  farming	  communities	  and	  future	  global	  
food	  security.	  Decision-‐making	  on	  farms	  often	  makes	  assumptions	  about	  seasonal	  
conditions	  and	  weather	  events	  over	  the	  cropping	  season.	  Projected	  climate	  change	  
and	  increasing	  climate	  variability	  are	  likely	  to	  pose	  increasing	  challenges	  to	  the	  
productivity	  and	  profitability	  of	  farming	  systems.	  Hence,	  better	  understanding	  of	  
climate	  information	  may	  improve	  farmers'	  ability	  to	  plan	  for	  climate	  risk.	  
	  
Digital	  technologies	  offer	  an	  important	  alternative	  in	  the	  delivery	  and	  
communication	  of	  agricultural	  information,	  complementing	  and	  expanding	  the	  reach	  
of	  conventional	  face-‐to-‐face	  agricultural	  extension	  services,	  particularly	  where	  these	  
are	  subject	  to	  declining	  levels	  of	  investment.	  Sophisticated	  digital	  platforms	  and	  
their	  applications	  in	  learning	  environments	  also	  offer	  new	  opportunities	  which	  may	  
influence	  and	  significantly	  enhance	  agricultural	  knowledge	  exchange.	  
	  
This	  paper	  reports	  on	  a	  project	  undertaken	  by	  the	  University	  of	  Southern	  
Queensland's	  Australian	  Digital	  Futures	  Institute	  and	  International	  Centre	  for	  Applied	  
Climate	  Sciences	  to	  develop	  and	  evaluate	  a	  web-‐based	  virtual	  ‘discussion-‐support'	  
system	  that	  integrates	  climate	  information	  with	  practical	  farming	  operations	  in	  
Australian	  sugar	  farming	  systems.	  Customized	  video	  clips	  (machinima),	  created	  in	  
the	  Second	  Life	  virtual	  world	  environment,	  use	  lifelike	  avatar	  actors	  to	  model	  
conversations	  about	  climate	  risk	  and	  key	  farm	  operational	  decisions	  relevant	  to	  
sugarcane	  farmers.	  Designed	  to	  be	  readily	  available	  online,	  this	  innovative	  approach	  
is	  designed	  to	  provide	  more	  equitable	  and	  cost-‐effective	  access	  to	  targeted	  climate	  
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information	  as	  well	  as	  improved	  learning	  and	  decision-‐making	  opportunities	  at	  local,	  
regional,	  national	  and	  even	  global	  scales.	  
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Improved	  production,	  adaptation	  and	  mitigation	  for	  southern	  
Australian	  livestock	  
	  
Melissa	  Rebbeck	  (1)	  	  
(1)	  The	  University	  of	  Adelaide	  -‐	  School	  of	  Animal	  and	  Veterinary	  Sciences,	  South	  
Australia,	  Australia	  	  
	  
In	  southern	  Australia,	  current	  pasture	  systems	  are	  under	  threat	  due	  a	  narrowing	  
window	  of	  pasture	  availability.	  In	  recent	  times	  southern	  Australian	  producers	  have	  
been	  exposed	  to	  later	  starts	  and	  earlier	  finishes	  and	  hotter	  conditions.	  Over	  the	  past	  
20	  years,	  80%	  of	  south	  eastern	  Australian	  autumn	  rainfall	  has	  been	  below	  average	  
and	  many	  springs	  below	  average.	  Livestock	  producers	  have	  made	  tactical	  
modifications	  to	  their	  management	  to	  adapt	  to	  these	  conditions.	  Tactical	  seasonal	  
adjustments	  working	  in	  tandem	  with	  research	  for	  strategic	  business	  changes,	  shows	  
that	  livestock	  producers	  can	  prosper	  in	  a	  changing	  and	  variable	  climate.	  Further	  
research	  demonstrates	  that	  mitigation	  and	  adaptation	  are	  complementary	  and	  that	  
certain	  changed	  practices	  improve	  production	  and	  profitability	  well	  into	  the	  future.	  
	  
This	  paper	  demonstrates	  the	  potential	  impact	  climate	  change	  will	  have	  on	  current	  
pasture	  systems	  and	  livestock	  production	  by	  2030	  and	  2070	  using	  modelled	  data	  
from	  Grass	  Grow	  (Moore	  et	  al).	  The	  paper	  also	  demonstrates	  particular	  adaptations	  
that	  can	  increase	  productivity	  and	  profitability	  and	  how	  these	  changes	  will	  also	  
reduce	  methane	  emissions	  from	  cattle	  and	  sheep.	  These	  changes	  include	  modifying	  
feed	  intake	  and	  utilising	  alternative	  by	  feed	  by	  products,	  improved	  genetics,	  
modification	  of	  joining	  dates	  and	  optimising	  stocking	  rates.	  
	  
The	  research	  combines	  outputs	  from	  the	  ‘southern	  livestock	  adaptation'	  project	  
funded	  by	  Meat	  and	  Livestock	  Australia,	  and	  recent	  research	  outputs	  looking	  at	  
‘innovative	  practices	  to	  reduce	  methane	  emissions'	  both	  underpinned	  by	  funding	  by	  
the	  federal	  government	  Department	  of	  Agriculture,	  the	  latter	  project	  is	  also	  an	  
Action	  on	  the	  Ground	  project	  under	  the	  Carbon	  Farming	  Initiative.	  	  
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Climate	  change,	  Indian	  agriculture	  &	  path	  to	  adaptive	  measures	  
	  
Reena	  Reena	  (1)	  	  
(1)	  Aligarh	  Muslim	  University,	  Aligarh/Uttar	  Pradesh,	  India	  	  
	  
Already	  facing	  the	  problem	  of	  growth	  of	  population	  and	  degradation	  of	  natural	  
resources,	  developing	  countries	  have	  been	  seriously	  affected	  by	  climate	  change.	  
Effects	  of	  global	  warming	  in	  developing	  world	  have	  been	  felt	  most	  in	  their	  
agricultural	  sector.	  This	  is	  both	  because	  of	  its	  predominance	  and	  direct	  dependence	  
on	  natural	  environment.	  Agriculture	  represents	  a	  core	  sector	  of	  the	  Indian	  economy	  
and	  provides	  subsistence	  and	  livelihood	  to	  the	  majority	  of	  population.	  It	  provides	  
employment	  to	  around	  60%	  of	  the	  total	  workforce	  in	  the	  country.	  Many	  of	  the	  
industries	  depend	  on	  agriculture	  for	  raw	  material.	  Agricultural	  growth	  has	  a	  direct	  
impact	  on	  poverty	  eradication.	  But	  higher	  temperature	  and	  more	  varied	  
precipitation	  is	  seriously	  affecting	  crops.	  However	  in	  order	  to	  successfully	  deal	  with	  
such	  challenges	  of	  climate	  change	  it	  is	  needed	  that	  we	  must	  focus	  on	  adoption	  of	  
renewable	  energy.	  We	  should	  adopt	  sustainable	  development	  path	  way	  by	  shifting	  
to	  environmental	  sound	  technologies,	  and	  renewable	  energy	  sources	  to	  protect	  our	  
climate	  dependent	  economy.	  The	  present	  paper	  reflects	  on	  the	  issue	  of	  climate	  
change	  and	  examines	  how	  it	  is	  affecting	  the	  agriculture	  sector	  in	  developing	  
countries	  by	  exploring	  the	  case	  of	  India.	  Further	  it	  emphasizes	  on	  adoption	  of	  
adaptive	  measures	  that	  can	  help	  us	  to	  minimize	  environmental	  threats	  and	  protect	  
us	  from	  being	  victim	  of	  climatic	  scourge.	  
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Community	  and	  school	  gardens	  as	  food	  hubs:	  Avenues	  in	  Australia's	  
National	  Strategy	  for	  Disaster	  Resilience	  for	  building	  social	  resilience	  to	  
disasters	  
	  
Kimberley	  Reis	  (1)	  	  
(1)	  Urban	  Research	  Program.	  Griffith	  School	  of	  Environment,	  Brisbane,	  Australia	  	  
	  
Interruptions	  to	  food	  supply	  chains	  due	  to	  severe	  weather	  events	  is	  a	  key	  issue	  for	  
Disaster	  Risk	  Management	  (DRM).	  Building	  resilience	  to	  disasters	  is	  currently	  going	  
through	  a	  global	  policy	  shift.	  DRM	  in	  Australia	  recognises	  that	  communities	  should	  
not	  become	  too	  reliant	  on	  re-‐supply	  responses	  and	  should	  make	  every	  effort	  to	  
become	  self-‐sufficient	  in	  all	  their	  needs	  in	  case	  they	  become	  vulnerable.	  Australia's	  
National	  Strategy	  for	  Disaster	  Resilience	  aims	  to	  build	  a	  whole-‐of-‐nation	  approach	  to	  
disasters	  that	  empowers	  the	  community	  to	  share	  responsibility	  for	  their	  own	  
resilience	  through	  sustained	  behavioural	  changes.	  It	  identifies	  that	  more	  focus	  is	  
needed	  on	  action-‐based	  resilience	  planning	  to	  strengthen	  local	  capacity	  and	  
capability,	  with	  greater	  emphasis	  on	  adaptive	  learning,	  social	  support	  systems	  and	  
strong	  social	  networks.	  
	  
Due	  to	  this	  call,	  disaster	  resilience	  literature	  and	  policies	  have	  emphasised	  the	  need	  
for	  better	  preparation	  for	  disaster	  events,	  particularly	  at	  the	  community	  level.	  
Community	  and	  school	  gardens	  have	  a	  long	  history	  of	  providing	  direct	  and	  
immediate	  access	  to	  food	  to	  avert	  and	  alleviate	  widespread	  urban	  hunger	  during	  
periods	  of	  crisis.	  The	  United	  Nations	  have	  promoted	  the	  functions	  of	  community	  and	  
school	  gardens	  globally	  as	  viable	  decentralised	  food	  options.	  	  
	  
This	  PhD	  thesis	  developed	  a	  governance	  structure	  that	  can:	  1)	  enable	  policy	  to	  
integrate	  agendas	  across	  and	  between	  government	  departments	  for	  building	  food-‐
related	  disaster	  resilience;	  and	  2)	  democratically	  manage	  locally-‐driven	  food	  garden	  
initiatives.	  Thematic	  analysis	  of	  the	  literature	  and	  interviews	  with	  practitioners	  
across	  disaster	  resilience,	  local	  government,	  community-‐based	  food	  and	  school	  
education	  produced	  field-‐based	  ideas	  for	  further	  knowledge-‐development	  and	  policy	  
formulation.	  
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The	  IPCC	  5th	  Assessment	  Report	  -‐	  some	  key	  findings	  and	  insights	  for	  
Australia	  
	  
Andy	  Reisinger	  (1)	  	  
(1)	  New	  Zealand	  Agricultural	  Greenhouse	  Gas	  Research	  Centre,	  Wellington,	  Australia	  	  
	  
The	  IPCC	  has	  completed	  its	  three	  Working	  Group	  reports	  on	  climate	  science,	  impacts	  
and	  adaptation,	  and	  mitigation,	  with	  only	  the	  Synthesis	  Report	  yet	  to	  come.	  These	  
reports,	  comprising	  the	  work	  of	  many	  hundreds	  of	  scientists	  as	  authors,	  thousands	  
as	  reviewers,	  and	  tens	  of	  thousands	  of	  scientific	  references,	  provide	  the	  most	  
authoritative	  overview	  of	  the	  current	  state	  of	  knowledge	  about	  climate	  change	  and	  
what	  options	  human	  society	  has	  to	  respond	  to	  it.	  I	  will	  present	  selected	  key	  findings	  
from	  all	  three	  reports,	  with	  a	  focus	  on	  issues	  of	  particular	  relevance	  to	  Australia,	  
including	  the	  regional	  key	  risks	  from	  climate	  change	  identified	  by	  the	  IPCC,	  and	  the	  
options	  for	  managing	  these	  risks	  through	  both	  mitigating	  and	  adapting	  to	  these	  
changes.	  In	  doing	  so,	  I	  will	  also	  offer	  some	  reflections	  on	  lessons	  learnt	  in	  the	  
assessment	  process	  around	  major	  knowledge	  gaps	  but	  also	  the	  difficulties	  in	  
connecting	  and	  integrating	  different	  disciplines	  towards	  a	  comprehensive	  
assessment.	  
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Impacts	  of	  tree	  planting	  on	  indoor	  heat	  stress	  in	  Australia	  
	  
Zhengen	  Ren	  (1),	  Dong	  Chen	  (1),	  Guy	  Barnett	  (2),	  Xiaoming	  Wang	  (1)	  	  
(1)	  CSIRO,	  Melbourne,	  Australia,	  (2)	  CSIRO,	  Canberra,	  Australia	  	  
	  
With	  climate	  change,	  heatwaves	  in	  Australia	  are	  set	  to	  become	  more	  frequent	  and	  
severe	  (i.e.	  more	  common,	  hotter	  and	  lasting	  longer).	  Heatwaves,	  such	  as	  those	  that	  
occurred	  in	  Brisbane	  in	  2004,	  Melbourne	  in	  2009	  and	  Sydney	  in	  2011,	  pose	  
significant	  threats	  to	  human	  health	  as	  measured	  by	  increased	  heat-‐related	  illness	  
and	  deaths.	  The	  health	  risk	  from	  heatwaves	  is	  not	  only	  a	  function	  of	  extreme	  
weather,	  but	  also	  influenced	  by	  thermal	  performance	  of	  housing	  and	  the	  heat	  
sensitivity	  of	  occupants	  seeking	  shelter	  to	  reduce	  exposure	  during	  extreme	  heat.	  
	  
Using	  building	  simulations,	  this	  study	  investigated	  the	  impacts	  of	  tree	  planting	  on	  
reducing	  indoor	  heat	  risk	  in	  Australia's	  three	  largest	  cities,	  using	  weather	  data	  from	  
recent	  heatwave	  events.	  Indoor	  thermal	  comfort	  and	  annual	  energy	  savings	  for	  
space	  cooling	  were	  analysed.	  	  
	  
The	  initial	  results	  show	  that	  during	  the	  heatwave,	  the	  highest	  temperature	  inside	  the	  
dwelling	  with	  maximum	  external	  tree	  shading	  may	  decrease	  by	  4.5°C,	  with	  a	  
reduction	  in	  the	  energy	  required	  for	  cooling	  of	  24%	  compared	  to	  no	  tree	  shading.	  
The	  use	  of	  tree	  planting	  to	  reduce	  heat-‐related	  health	  risk	  in	  poor	  performing	  
housing	  is	  recommended.	  It	  is	  also	  important	  to	  note,	  however,	  that	  in	  the	  short-‐
term	  and	  without	  careful	  species	  selection	  and	  positioning	  of	  trees	  in	  relation	  to	  the	  
house,	  there	  could	  also	  be	  a	  penalty	  with	  regard	  to	  increased	  energy	  required	  for	  
heating	  purposes	  in	  winter.	  This	  penalty	  is	  expected	  to	  diminish	  over	  time	  with	  
climate	  change,	  as	  the	  requirements	  for	  cooling	  energy	  increase	  and	  heating	  energy	  
decrease.	  	  
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Understanding	  ‘Embedding	  Adaptation';	  lessons	  learned	  in	  Victoria	  
	  
Hartmut	  Fuengeld	  (1),	  Burke	  Renouf	  (3),	  Alianne	  Rance	  (2,1),	  Fiona	  Silke	  (2),	  Sophie	  
Millin	  (1)	  	  
(1)	  RMIT	  University,	  Melbourne,	  Victoria,	  Australia,	  (2)	  Net	  Balance,	  Melbourne,	  
Victoria,	  Australia,	  (3)	  The	  City	  of	  Greater	  Geelong,	  Geelong,	  Victoria,	  Australia	  	  
	  
Embedding	  or	  mainstreaming	  adaptation	  into	  the	  operations	  and	  service	  delivery	  of	  
organisations	  is	  deemed	  the	  most	  affective	  preparation	  to	  the	  impacts	  of	  climate	  
change	  (Berkhout,	  2006;	  Fuenfgeld,	  2012;	  Dovers,	  2009).	  In	  Australia,	  local	  
governments	  have	  been	  at	  the	  forefront	  of	  climate	  change	  adaptation,	  and	  taking	  
much	  of	  the	  lead	  (Fuenfgeld,	  2012;	  Inglis	  et	  al.,	  2014),	  but	  are	  these	  largely	  
experimental	  responses	  or	  planned	  and	  thoroughly	  embedded	  across	  the	  
organisation?	  What	  does	  ‘embedding	  adaptation	  in	  an	  organisation'	  mean	  in	  a	  
practical	  sense,	  and	  what	  are	  the	  support	  mechanisms	  required	  to	  effectively	  
achieve	  this?	  
	  
Building	  on	  knowledge	  gained	  through	  developing	  the	  Climate	  Change	  Adaptation	  
Toolkit,	  co-‐created	  by	  the	  City	  of	  Greater	  Geelong,	  Net	  Balance	  and	  RMIT	  University,	  
the	  ‘Embedding	  Adaptation'	  project,	  funded	  by	  the	  Victorian	  State	  Government,	  
investigates	  the	  underlying	  organisational	  support	  context	  required	  to	  successfully	  
embed	  adaptation	  planning	  across	  the	  operations	  of	  municipalities	  in	  Victoria.	  The	  
overarching	  project	  aim	  is	  to	  develop	  a	  program	  for	  embedding	  adaptation	  for	  wider	  
application	  in	  the	  local	  government	  sector,	  building	  organisational	  capacity	  for	  
change	  and	  learning	  in	  the	  context	  of	  a	  changing	  climate.	  
	  
Acknowledging	  that	  adaptation	  is	  largely	  context	  specific,	  a	  process	  of	  
‘contextualising	  adaptation'	  at	  the	  organisational	  level	  has	  been	  undertaken	  with	  the	  
City	  of	  Greater	  Geelong	  and	  the	  City	  of	  Yarra.	  This	  presentation	  reports	  the	  status	  of	  
the	  two-‐year	  project	  to	  date,	  outlines	  key	  findings	  of	  the	  contextualising	  process,	  
and	  discusses	  their	  implications	  for	  ongoing	  development	  of	  a	  program	  for	  
embedding	  adaptation	  in	  local	  governments.	  
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A	  Knowledge	  Strategy	  for	  climate	  change	  impacts	  and	  adaptation	  in	  
New	  South	  Wales,	  Australia	  
	  
Christopher	  Lee	  (1),	  Angela	  McCormack	  (1),	  Matthew	  Riley	  (1),	  Jo	  White	  (1),	  
Katherine	  Wilson	  (1),	  Peter	  Smith	  (1)	  	  
(1)	  NSW	  Office	  of	  Environment	  and	  Heritage,	  Sydney,	  NSW,	  Australia	  	  
	  

Effective	  climate	  change	  risk	  management	  requires	  the	  integration	  of	  information	  on	  
climate,	  its	  impacts,	  potential	  risks	  and	  vulnerability	  (IPCC	  2014).	  Governments	  are	  
an	  important	  source	  of	  climate	  and	  climate	  change	  information	  (Productivity	  
Commission	  2012).	  The	  New	  South	  Wales	  Government	  has	  recognised	  it	  has	  a	  role	  to	  
provide	  regionally	  relevant	  climate	  change	  information	  that	  can	  assist	  businesses	  
and	  the	  community	  to:	  better	  understand	  current	  climate	  risk;	  build	  resilience	  to	  
future	  extreme	  events	  and	  hazards,	  and	  to	  minimise	  the	  impacts	  of	  climate	  change	  
(NSW	  2011).	  

The	  Office	  of	  Environment	  and	  Heritage	  coordinates	  the	  provision	  and	  development	  
of	  information	  and	  tools	  to	  support	  adaptation	  across	  NSW.	  Management	  of	  climate	  
change	  impacts	  and	  adaptation	  knowledge	  is	  provided	  through	  a	  formal	  knowledge	  
management	  strategy	  (Zack	  1999,	  Alavi	  2001).	  The	  OEH	  Knowledge	  Strategy	  
identifies	  ‘priority	  knowledge	  needs'	  through	  a	  collaborative	  process	  so	  that	  OEH	  can	  
plan	  and	  prioritise	  the	  delivery	  of	  climate	  change	  impacts	  and	  adaptation	  
knowledge,	  information	  and	  tools	  that	  inform	  effective	  policies	  and	  programs	  (OEH	  
2013).	  

This	  paper	  describes:	  the	  priority	  climate	  change	  impacts	  and	  adaptation	  knowledge	  
needs	  for	  OEH	  identified	  by	  the	  knowledge	  strategy;	  how	  these	  needs	  were	  
identified	  and	  prioritised,	  and	  the	  framework	  for	  delivering	  this	  knowledge	  to	  
effectively	  meet	  stakeholder	  needs.	  The	  paper	  also	  describes	  how	  formal	  knowledge	  
management	  has	  influenced	  a	  number	  of	  large	  climate	  change	  impacts	  and	  
adaptation	  research	  programs	  including	  the	  NSW	  and	  ACT	  Regional	  Climate	  
Modelling	  program	  (NARCliM),	  Eastern	  Seaboard	  Climate	  Change	  Initiative	  -‐	  East	  
Coast	  Lows	  (ESCCI-‐ECL)	  and	  the	  NSW	  Adaptation	  Research	  Hub.	  
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A	  framework	  to	  support	  climate	  adaptation	  planning	  and	  decision-‐
making	  by	  natural	  resource	  managers	  
	  
David	  Rissik	  (1),	  Sarah	  Boulter	  (1),	  Veronica	  Doerr	  (1),	  Nadine	  Marshall	  (1),	  Alistair	  
Hobday	  (1),	  Lilly	  Lim-‐Camacho	  (1)	  	  
(1)	  NCCARF,	  Gold	  Coast,	  Australia,	  (2)	  CSIRO,	  Canberra,	  Australia	  	  
	  
Climate	  change	  will	  have	  direct	  and	  indirect	  effects	  on	  the	  natural	  resources	  and	  
human	  communities	  and	  will	  also	  exacerbate	  the	  existing	  pressures	  that	  are	  
managed	  by	  NRM	  groups	  and	  the	  responses	  of	  people	  and	  the	  environment	  to	  these	  
pressures.	  Although	  NRM	  groups	  have	  been	  involved	  in	  developing	  adaptive	  NRM	  
plans	  (including	  strategic,	  investment	  and	  detailed	  management	  plans)	  for	  their	  
regions	  for	  long	  periods	  of	  time,	  most	  of	  the	  NRM	  plans	  in	  Australia	  have	  not	  yet	  
fully	  accounted	  for	  climate	  change	  nor	  fully	  considered	  actions	  aimed	  at	  adapting	  to	  
climate	  change.	  
	  
Despite	  this,	  many	  existing	  actions	  remain	  relevant	  while	  others	  may	  need	  tweaking	  
discarding	  or	  reprioritising.	  We	  have	  developed	  a	  framework	  and	  approach	  to	  
support	  NRM	  planners	  to	  take	  stock	  of	  their	  plans,	  evaluate	  the	  degree	  of	  climate	  
readiness,	  and	  assess	  the	  forms	  of	  action	  required	  to	  develop	  a	  climate	  ready	  plan.	  
The	  approach	  has	  been	  designed	  to	  be	  consistent	  with	  existing	  NRM	  planning	  
approaches:	  from	  adaptive	  management	  to	  resilience	  and	  risk	  management	  
frameworks.	  The	  approach	  is	  developed	  to	  be	  fit	  for	  purpose	  and	  non-‐prescriptive,	  
but	  rather	  to	  highlight	  what	  the	  main	  issues	  are	  and	  support	  gradual	  improvement	  
by	  learning	  from	  doing.	  In	  this	  enabling	  approach	  we	  include	  discussion	  on	  a	  number	  
of	  key	  challenges	  that	  are	  faced	  and	  provide	  a	  checklist	  for	  NRM	  planning	  
frameworks.	  Our	  approach	  is	  intended	  to	  support	  self-‐evaluation	  by	  NRM	  groups	  of	  
their	  current	  ability	  to	  meet	  these	  four	  challenges.	  It	  is	  built	  around	  five	  common	  
stages	  or	  components:	  (i)	  assessment,	  (ii)	  strategic	  planning,	  (iii)	  implementation	  
planning	  and	  action,	  (iv)	  monitoring,	  and	  (v)	  reflection.	  
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Engaging	  diverse	  communities	  and	  their	  knowledge	  in	  climate	  
adaptation:	  A	  participatory	  approach	  
	  
Helen	  Ross	  (1),	  Sylvie	  Shaw	  (1),	  David	  Rissik	  (2),	  Neil	  Cliffe	  (3),	  Suzie	  Chapman	  (4),	  
Vanessa	  Hounsell	  (4),	  James	  Udy	  (5),	  Nghia	  Trinh	  (1),	  Jessica	  Schoeman	  (1)	  	  
(1)	  University	  of	  Queensland,	  Brisbane,	  Australia,	  (2)	  NCCARF,	  Gold	  Coast,	  Australia,	  
(3)	  QDAFF,	  Mackay,	  Australia,	  (4)	  SEQ	  Catchments,	  Brisbane,	  Australia,	  (5)	  Healthy	  
Waterways,	  Brisbane,	  Australia	  	  
	  
Emerging	  literature	  on	  climate	  adaptation	  suggests	  the	  need	  for	  effective	  ways	  of	  
engaging	  or	  activating	  communities	  and	  supporting	  community	  roles,	  coupled	  with	  
whole-‐of-‐system	  approaches	  to	  understanding	  climate	  change	  adaptation	  needs.	  A	  
study	  across	  South	  East	  Queensland	  has	  developed	  and	  tested	  a	  participatory	  
approach	  to	  elicit	  community	  and	  stakeholder	  understanding	  of	  climate	  change	  
adaptation	  needs,	  and	  connect	  diverse	  community	  members	  and	  local	  office	  bearers	  
as	  a	  stimulus	  to	  potential	  action.	  The	  study	  was	  conducted	  in	  a	  series	  of	  connected	  
social-‐ecological	  systems	  along	  a	  transect	  from	  a	  rural	  area,	  through	  a	  culturally	  
diverse	  and	  low-‐income	  peri-‐urban	  and	  urban	  area,	  to	  the	  coast	  and	  islands	  of	  
ecologically	  sensitive	  Moreton	  Bay.	  We	  conducted	  'climate	  roundtables'	  in	  three	  
areas	  along	  the	  transect,	  then	  a	  fourth	  roundtable	  reviewed,	  extended	  and	  
integrated	  the	  results	  across	  the	  region.	  Influence	  diagrams	  produced	  through	  the	  
process	  show	  how	  each	  climate	  variable	  forecast	  to	  affect	  this	  region	  (heat,	  storm,	  
flood,	  sea-‐level	  rise,	  fire,	  drought)	  impacts	  the	  natural	  environment,	  infrastructure,	  
economic	  and	  social	  behaviour	  patterns,	  and	  psychosocial	  responses,	  and	  how	  sets	  
of	  people,	  species	  and	  ecosystems	  are	  affected,	  and	  act,	  differentially.	  The	  influence	  
pathways	  combined	  with	  current	  trends	  such	  as	  the	  building	  of	  new	  towns	  reducing	  
wildlife	  habitat.	  They	  provided	  insight	  into	  the	  ways	  people	  think	  about	  and	  deal	  
with	  these	  considerations.	  Participants	  had	  an	  increased	  awareness	  of	  the	  
implications	  of	  climate	  change	  on	  their	  areas	  of	  interest	  and	  showed	  an	  increased	  
capacity	  to	  deal	  with	  the	  issues.	  They	  wanted	  to	  form	  networks	  for	  action	  together,	  
and	  evaluated	  the	  process	  very	  positively.	  
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Working	  towards	  a	  ‘climate	  smart'	  African	  city.	  Some	  adaptive	  
reflections.....	  
	  
Debra	  Roberts	  (1)	  	  
(1)	  Thekwini	  Municipality,	  Durbin,	  South	  Africa	  	  
	  
Durban,	  South	  Africa	  is	  well	  known	  internationally	  as	  an	  "early	  adapter"	  and	  is	  one	  of	  
the	  few	  cities	  worldwide	  to	  have	  led	  its	  climate	  protection	  work	  with	  an	  adaptation	  
rather	  than	  a	  mitigation	  focus.	  This	  strong	  prioritization	  of	  climate	  change	  
adaptation	  as	  part	  of	  the	  city's	  broader	  developmental	  vision	  has	  led	  to	  Durban	  
being	  featured	  as	  one	  of	  the	  four	  case	  study	  cities	  profiled	  in	  the	  urban	  chapter	  of	  
the	  recently	  released	  Intergovernmental	  Panel	  on	  Climate	  Change's	  Working	  Group	  
II	  report	  on	  Impacts,	  Adaptation	  and	  Vulnerability.	  This	  presentation	  will	  examine	  
the	  work	  undertaken	  in	  the	  last	  decade	  during	  the	  development	  of	  Durban's	  
Municipal	  Climate	  Protection	  Programme	  and	  will	  provide	  a	  frank	  behind-‐the-‐scenes	  
look	  at	  some	  of	  the	  key	  challenges	  and	  learnings	  that	  have	  emerged	  in	  advancing	  
community	  and	  ecosystem	  focused	  climate	  change	  adaptation	  in	  an	  African	  urban	  
context.	  
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Victoria's	  adaptation	  story:	  Building	  resilience	  through	  partnership-‐in-‐
action	  between	  state	  and	  local	  Government	  
	  
Bethany	  Roberts	  (1)	  	  
(1)	  Department	  of	  Environment	  and	  Primary	  Industries,	  Melbourne,	  Australia	  	  
	  
The	  Victorian	  Government	  recognises	  the	  importance	  of	  better	  managing	  the	  risks	  
and	  opportunities	  posed	  by	  a	  changing	  climate,	  releasing	  its	  first	  Adaptation	  Plan	  in	  
2013,	  a	  whole-‐of-‐government	  commitment	  that	  forms	  the	  basis	  for	  building	  
Victoria's	  climate	  resilience.	  
	  
It	  is	  now	  over	  one	  year	  into	  being	  implemented,	  with	  a	  key	  priority	  for	  strengthening	  
partnerships	  with	  local	  government	  and	  communities	  to	  provide	  support	  for	  their	  
role	  in	  building	  local	  climate	  resilience.	  
	  
This	  is	  achieved	  through	  new	  initiatives	  as	  part	  of	  the	  Victorian	  Adaptation	  and	  
Sustainability	  (VAS)	  Partnership	  -‐	  established	  between	  the	  Victorian	  Government	  
and	  all	  79	  Victorian	  councils	  to	  work	  on	  climate	  adaptation	  and	  sustainability	  issues	  
of	  joint	  concern.	  The	  VAS	  Partnership	  aims	  to	  establish	  a	  culture	  of	  collaboration,	  
making	  it	  an	  excellent	  vehicle	  for	  tackling	  issues	  in	  an	  innovative	  way,	  that	  cannot	  be	  
effectively	  addressed	  by	  State	  or	  Local	  Government	  alone.	  
	  
Joint	  state-‐local	  government	  research	  tells	  us	  that	  Victorian	  local	  governments	  
experience	  three	  key	  barriers	  in	  responding	  to	  climate	  change.	  Together,	  we	  are	  
delivering	  a	  suite	  of	  initiatives	  to	  address	  these:	  
1.	  Lack	  of	  skills	  and	  knowledge	  in	  climate	  adaptation:	  A	  two-‐year	  Local	  Government	  	  
Mentoring	  Initiative	  where	  mentors	  will	  work	  direct	  with	  councils	  on	  progressing	  and	  
implementing	  adaptation	  through	  general	  business,	  such	  as	  consideration	  of	  climate	  
in	  council's	  risk	  management	  framework.	  
2.	  Lack	  of	  resources:	  A	  $4.79m	  grants	  program	  to	  support	  local	  government	  to	  
develop	  practical	  ways	  to	  increase	  community	  resilience	  to	  climate	  change;	  
3.	  Lack	  of	  clarity	  in	  climate	  adaptation	  roles	  and	  responsibilities:	  A	  Memorandum	  of	  
Understanding	  which	  will	  establish	  a	  framework	  for	  ongoing	  engagement	  to	  improve	  
clarity	  in	  areas	  such	  as	  planning,	  access	  to	  the	  best	  available	  science	  and	  supporting	  
vulnerable	  communities.	  
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Each	  initiative	  acknowledges	  that	  risks	  are	  often	  best	  managed	  by	  those	  closest	  to	  
the	  risk,	  to	  allow	  for	  local	  values	  and	  knowledge	  to	  be	  incorporated	  into	  practical	  
responses.	  This	  has	  required	  a	  unique	  and	  carefully	  balanced	  joint	  commitment	  for	  
shared	  and	  respective	  adaptation	  responsibilities	  and	  action.	  
	  	  
Adaptation	  is	  an	  ongoing	  process	  and	  resilience	  is	  something	  we	  have	  to	  keep	  
working	  toward.	  Through	  the	  above	  three	  initiatives	  the	  partnership	  has	  enabled	  
local	  action	  in	  Adaptation	  planning,	  biodiversity,	  fire	  and	  water	  management,	  coastal	  
zone	  protection,	  agriculture	  and	  health	  and	  wellbeing	  of	  Victorian	  communities.	  	  
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Adapting	  to	  the	  Ffuture:	  Challenges	  for	  coastal	  settlements	  in	  Victoria	  
	  
Murray	  Herron	  (1),	  Phillip	  Roos	  (2)	  	  
(1)	  Deakin	  University,	  Geelong,	  Vic,	  Australia,	  (2)	  Deakin	  University,	  Geelong,	  Vic,	  
Australia	  	  
	  
The	  future	  of	  coastal	  development	  in	  Victoria	  is	  facing	  many	  challenges,	  from	  a	  
booming	  population	  growth	  and	  influx	  of	  tourists,	  to	  the	  impacts	  from	  changes	  in	  
the	  climate	  resulting	  in	  extreme	  weather	  events	  and	  rising	  sea	  levels.	  
	  	  
These	  challenges	  are	  putting	  pressure	  on	  a	  current	  land	  use	  planning	  system	  that	  is	  
not	  equipped	  for	  dealing	  with	  these	  issues.	  The	  current	  trend	  in	  land	  use	  planning	  in	  
the	  region	  is	  to	  favour	  suburban	  sprawl	  and	  tourism	  developments	  along	  the	  coast,	  
which	  increases	  the	  negative	  impact	  and	  also	  the	  risks	  of	  damage	  to	  built	  assets	  and	  
the	  environment	  due	  to	  coastal	  erosion	  and	  flooding.	  
	  	  
In	  identifying	  opportunities	  for	  precautionary	  adaptation	  planning	  and	  risk	  
management	  plans,	  this	  paper	  reflects	  on	  a	  recent	  research	  project	  that	  examines	  
the	  movement	  coastlines	  from	  1820	  through	  to	  2012	  and	  forecasts	  that	  movement	  
out	  to	  2100	  of	  various	  small	  coastal	  towns	  along	  the	  Victorian	  Coast.	  
	  	  
The	  paper	  summarizes	  the	  outcomes	  of	  the	  process	  of	  visualization	  land	  use	  
patterns	  using	  the	  Community	  Viz	  software	  tool	  that	  showed	  the	  impact	  of	  proposed	  
development	  on	  the	  coastal	  landscape,	  identifying	  the	  challenges	  that	  needed	  to	  be	  
dealt	  with.	  
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The	  role	  of	  states	  and	  territories	  in	  planning	  for	  adaptation	  and	  
mitigation	  
	  
The	  Hon.	  Tom	  Roper	  (1)	  presenting,	  	  
(1)	  Australian	  Sustainable	  Built	  Environment	  Council,	  Melbourne,	  Australia	  	  
	  

We	  tend	  to	  think	  about	  adaptation	  and	  resilience	  in	  international	  and	  national	  
terms.	  However	  in	  a	  significant	  way	  Australia’s	  performance	  is	  determined	  by	  State	  
and	  Local	  Government	  performance	  or	  lack	  of	  it.	  In	  the	  Australian	  Sustainable	  Built	  
Environment	  Council’s	  (ASBEC)	  Framework	  document	  on	  adaptation	  a	  key	  role	  was	  
proposed	  for	  non	  national	  governments	  and	  we	  have	  followed	  this	  up	  during	  
discussions	  with	  State	  Ministers	  and	  officials.	  

This	  presentation	  will	  analyse	  the	  role	  of	  each	  state	  and	  territory	  in	  addressing	  both	  
mitigation	  and	  adaptation.	  It	  will	  also	  examine	  best	  and	  worst	  practice	  examples	  
from	  USA	  states	  and	  cities.	  

Although	  a	  number	  of	  governments	  have	  tried	  to	  discourage	  any	  consideration	  of	  
climate	  change,	  state	  policies	  and	  practices	  govern	  land	  use	  and	  coastal	  planning,	  
building	  codes,	  energy	  policy,	  insurance	  issues	  and	  approaches	  to	  extreme	  events.	  
State	  Tribunals	  and	  senior	  officials	  have	  made	  a	  significant	  contribution	  to	  our	  
understanding	  of	  climate	  change	  effects	  and	  their	  application	  in	  practice.	  

The	  presentation	  will	  detail	  state	  by	  state	  differences	  and	  examine	  opportunities	  for	  
more	  active	  and	  effective	  approaches.	  
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Multigenerational	  exposure	  to	  elevated	  CO2	  creates	  resilience	  in	  the	  
Sydney	  rock	  oyster	  
	  
Laura	  Parker	  (1),	  Wayne	  O'Connor	  (2),	  David	  Raftos	  (3),	  Hans-‐O	  Pörtner	  (4),	  Pauline	  
Ross	  (1)	  	  
(1)	  University	  of	  Western	  Sydney,	  Sydney,	  NSW,	  Australia,	  (2)	  NSW	  Department	  of	  
Primary	  Industries,	  Port	  Stephens	  Fisheries	  Centre,	  Tayors	  Beach,	  NSW,	  Australia,	  (3)	  
Macquarie	  University,	  Sydney,	  NSW,	  Australia,	  (4)	  Alfred	  Wegener	  Institute	  for	  Polar	  
and	  Marine	  Research,	  Bemerhaven,	  Germany	  	  
	  
The	  capacity	  of	  marine	  organisms	  to	  acclimate	  or	  adapt	  to	  near-‐future	  ocean	  
acidification	  is	  relatively	  unknown,	  because	  our	  current	  understanding	  is	  based	  
almost	  entirely	  on	  the	  response	  of	  marine	  organisms	  over	  only	  a	  single	  generation.	  
Here	  for	  the	  first	  time,	  we	  demonstrate	  that	  adults,	  larvae	  and	  juveniles	  of	  the	  highly	  
sensitive	  Sydney	  rock	  oyster,	  Saccostrea	  glomerata,	  begin	  to	  acclimate	  to	  ocean	  
acidification	  following	  exposure	  over	  two	  consecutive	  generations.	  Adults	  that	  were	  
exposed	  to	  elevated	  CO2	  over	  two	  generations	  were	  better	  able	  to	  maintain	  
extracellular	  pH	  (pHe)	  than	  those	  exposed	  to	  elevated	  CO2	  over	  only	  a	  single	  
generation.	  Further,	  larvae	  that	  were	  exposed	  to	  elevated	  CO2	  over	  two	  generations	  
developed	  at	  a	  faster	  rate,	  had	  a	  lower	  percentage	  abnormality	  and	  despite	  being	  
smaller	  in	  size	  at	  the	  beginning	  of	  larval	  development,	  grew	  at	  a	  faster	  rate	  than	  
those	  larvae	  exposed	  to	  elevated	  CO2	  over	  a	  single	  generation.	  Newly	  
metamorphosed	  spat	  that	  were	  exposed	  to	  elevated	  CO2	  over	  two	  generations	  also	  
grew	  at	  a	  faster	  rate	  and	  had	  increased	  heart	  rate.	  We	  suggest	  that	  acclimation	  of	  S.	  
glomerata	  over	  multiple	  generations	  occurred	  as	  a	  result	  of	  adaptive	  differences	  in	  
gene	  regulation	  and	  was	  not	  because	  of	  maternal	  investment	  as	  previously	  reported.	  
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ENSO's	  bullseye:	  The	  influence	  of	  ENSO	  phases	  on	  rainfall	  across	  
Kiribati	  
	  
Kamaitia	  Rubetaake	  (1),	  Grant	  Beard	  (2)	  	  
(1)	  Kiribati	  Meteorological	  Service,	  Tarawa,	  Kiribati,	  (2)	  Bureau	  of	  Meteorology,	  
Melbourne,	  Australia	  	  
	  
This	  study	  examines	  the	  influence	  of	  ENSO	  on	  rainfall	  intensity	  over	  the	  three	  main	  
island	  groups	  in	  Kiribati:	  the	  Gilbert,	  Pheonix	  and	  Line	  islands.	  The	  four	  chosen	  
islands	  were	  selected	  for	  their	  varying	  locations;	  Tarawa	  and	  Beru	  in	  the	  Gilbert	  
island	  group,	  Kanton	  in	  the	  Phoenix	  island	  group	  and	  Kiritimati	  in	  the	  Line	  island	  
group.	  Of	  the	  two	  in	  the	  Gilbert	  group,	  Tarawa	  is	  located	  in	  the	  central	  region	  and	  
Beru	  is	  located	  in	  the	  southern	  region.	  
	  
Since	  Kiribati	  is	  spread	  across	  vast	  regions	  of	  ocean,	  the	  study	  is	  aimed	  at	  correlating	  
the	  sea	  surface	  temperature	  with	  recorded	  rainfall	  at	  these	  stations.	  This	  is	  designed	  
to	  show	  the	  influence	  of	  the	  El	  Niño	  Southern	  Oscillation	  (ENSO)	  on	  Kiribati	  during	  
the	  wet	  and	  dry	  season.	  The	  variation	  of	  rainfall	  in	  the	  country	  is	  also	  taken	  into	  
consideration	  by	  comparing	  rainfall	  data	  from	  Tarawa	  with	  Beru,	  Kanton	  and	  
Kiritimati	  rainfall.	  ENSO	  records	  from	  the	  Bureau	  of	  Meteorology	  were	  also	  
compared	  with	  rainfall	  at	  these	  stations	  to	  investigate	  the	  influence	  of	  El	  Niño	  and	  La	  
Niña	  phases.The	  outcomes	  of	  this	  study	  showed	  that	  ENSO	  phases	  strongly	  influence	  
rainfall	  patterns	  across	  Kiribati.	  During	  El	  Niño	  phases,	  higher	  rainfall	  is	  recorded	  
whereas	  during	  La	  Niña	  phases,	  lower	  rainfall	  is	  recorded.	  A	  strong	  positive	  
correlation	  between	  the	  sea	  surface	  temperature,	  ENSO	  and	  rainfall	  is	  
demonstrated.	  Since	  rainfall	  is	  the	  only	  source	  of	  recharge	  for	  groundwater	  
resources	  in	  Kiribati,	  knowledge	  of	  the	  influence	  of	  ENSO	  events	  is	  essential	  to	  
planning	  for	  the	  subsequent	  impacts.	  
	  	  



	  
	  
	  
	  
	  
	  
	  

	  

312	  

222	  
	  

Sabburg	  
	  

Oral	  
Parallel	  session	  22,	  Thursday	  11.00-‐12.30pm	  

	  
	  

Environmental	  Intelligence	  for	  managing	  weather	  and	  climate	  
extremes	  
	  
Rob	  Webb	  (1),	  Jeff	  Sabburg	  (1)	  	  
(1)	  Bureau	  of	  Meteorology,	  Brisbane,	  QLD,	  Australia	  	  
	  
One	  of	  the	  major	  changes	  being	  witnessed	  across	  the	  Australian	  community	  is	  the	  
increased	  capacity	  and	  requirement	  for	  intelligence	  to	  support	  decision	  making.	  The	  
Bureau	  continues	  to	  respond	  and	  in	  recent	  years	  has	  widened	  its	  traditional	  role	  as	  a	  
meteorological	  agency	  to	  incorporate	  an	  ever	  increasing	  capacity	  in	  providing	  
environmental	  intelligence.	  This	  presentation	  will	  provide	  insight,	  including	  case	  
studies,	  into	  how	  environmental	  intelligence	  is	  being	  used	  for	  managing	  weather,	  
climate	  and	  water	  extremes,	  thus	  guiding	  decisions	  and	  actions	  by	  governments,	  
businesses	  and	  individuals.	  Some	  of	  the	  technologies	  that	  will	  be	  showcased	  include	  
an	  online	  mapping	  tool	  to	  visualise	  weather	  data	  for	  Australia	  (called	  MetEye),	  a	  
pilot	  heatwave	  service	  and	  a	  new	  refreshed	  seasonal	  outlook	  service	  based	  on	  a	  
dynamical	  climate	  model.	  This	  information	  will	  continue	  to	  be	  vital	  in	  managing	  the	  
risks	  of	  climate	  and	  weather	  extremes	  associated	  with	  climate	  adaptation.	  
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Climate	  change	  vulnerability	  and	  adaptation	  for	  coastal	  NRM	  planning.	  
A	  case	  study	  in	  the	  east	  coast	  of	  Australia.	  
	  
Tasha	  Warren	  (1),	  Marcello	  Sano	  (1),	  Melanie	  Cox	  (1),	  Rodger	  Tomlinson	  (1)	  Daniel	  
Ware	  (2)	  
(1)	  Griffith	  University,	  Southport,	  QLD,	  Australia,	  Bond	  University	  (2)	  	  
	  
Climate	  Change	  has	  a	  substantiated	  number	  of	  hazards	  upon	  both	  natural	  and	  
societal	  systems.	  Impacts	  on	  coastal	  ecosystems	  are	  particularly	  relevant	  as	  these	  
are	  exposed	  to	  sea	  level	  rise	  and	  changing	  coastal	  processes.	  It	  is	  therefore	  safe	  to	  
assume	  that	  appropriate	  management	  of	  natural	  assets	  would	  reduce	  vulnerability	  
of	  natural	  and	  therefore	  societal	  systems	  to	  climate	  change.	  In	  Australia,	  Natural	  
Resource	  Management	  (NRM)	  bodies	  are	  funded	  for	  the	  sustainable	  planning	  and	  
management	  of	  ecosystems	  within	  catchments	  or	  bioregions,	  including	  those	  in	  the	  
coastal	  zone.	  Our	  study	  examines	  how	  the	  current	  NRM	  plans	  of	  case	  study	  regions;	  
Northern	  Rivers	  and	  South	  East	  Queensland	  account	  for	  climate	  change	  and	  how	  
coastal	  and	  marine	  targets	  included	  in	  those	  plans	  might	  be	  impacted	  by	  climate	  
change.	  .	  After	  preliminary	  interviews	  with	  NRM	  planners,	  a	  vulnerability	  matrix	  was	  
used	  to	  assess	  the	  exposure,	  sensitivity	  adaptive	  capacity,	  impacts	  and	  potential	  of	  
climate	  change	  drivers	  on	  identified	  NRM	  planning	  items	  and	  issues.	  In	  general,	  the	  
vulnerability	  of	  these	  systems	  was	  found	  to	  be	  largely	  medium	  to	  high	  being	  coral	  
and	  coastlines	  most	  vulnerable.	  The	  systems	  in	  general	  were	  considered	  to	  only	  have	  
an	  medium	  adaptive	  capacity;	  this	  is	  largely	  due	  to	  human	  development	  and	  
interference	  impacting	  upon	  the	  systems’	  natural	  adaptive	  capacity.	  This,	  in	  turn,	  
may	  impact	  upon	  the	  achievability	  of	  the	  targets	  outlined	  by	  the	  case	  study	  regions	  
and	  over	  time,	  upon	  the	  human	  systems	  that	  rely	  upon	  these	  natural	  resources.	  
Possible	  adaptation	  pathways	  were	  finally	  identified	  to	  decrease	  the	  vulnerability	  of	  
these	  systems.	  
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The	  Impact	  of	  place	  identity	  on	  responding	  to	  climate	  change	  
	  
Rodolfo	  Sapiains	  (1),	  Robert	  Beeton	  (1),	  Iain	  Walker	  (2)	  	  
(1)	  The	  University	  of	  Queensland,	  Brisbane,	  Australia,	  (2)	  CSIRO,	  Perth,	  Australia	  	  
	  
Multiple	  approaches	  have	  been	  developed	  to	  address	  the	  limitations	  of	  traditional	  
climate	  change	  communication	  in	  particular	  considering	  the	  high	  proportion	  of	  the	  
population	  who	  reject	  anthropogenic	  climate	  change	  in	  western	  countries.	  In	  
Australia	  that	  number	  has	  reached	  around	  40%.	  In	  this	  study	  we	  test	  the	  influence	  of	  
four	  frames,	  place	  identity,	  biodiversity	  conservation,	  economy	  prosperity	  and	  
traditional	  climate	  change	  on	  subjects’	  responses	  to	  the	  problem.	  The	  sample	  
(N=156)	  included	  people	  who	  thought	  climate	  change	  was	  natural	  and	  people	  who	  
thought	  it	  was	  human-‐induced.	  Four	  questionnaires	  were	  designed	  representing	  
each	  frame	  and	  the	  same	  18	  climate	  change-‐related	  actions.	  Items	  were	  grouped	  
into	  three	  scales:	  consumption-‐investment,	  consumption-‐reduction	  and	  political	  
participation.	  Results	  show	  a	  significant	  impact	  of	  place	  identity	  frame	  over	  climate	  
change	  for	  consumption-‐investment,	  consumption-‐reduction	  in	  the	  total	  sample	  and	  
among	  those	  who	  rejected	  the	  anthropogenic	  causes	  of	  the	  problem.	  This	  shows	  the	  
importance	  of	  non-‐materialistic	  values	  in	  addressing	  climate	  change	  
communications.	  Place	  identity	  and	  associated	  psychological	  factors	  can	  contribute	  
to	  overcoming	  the	  limitations	  associated	  with	  strong,	  antagonist	  and	  controversial	  
views	  on	  climate	  change.	  	  
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Loading	  of	  roof	  to	  wall	  connections	  in	  a	  timber	  structural	  system	  
	  
Navaratnam	  Satheeskumar	  (1),	  David	  Henderson	  (1),	  John	  Ginger	  (1)	  	  
(1)	  James	  Cook	  University,	  Townsville,	  Australia	  	  
	  
The	  roof	  to	  wall	  connection	  is	  designed	  to	  transfer	  the	  uplift	  and	  lateral	  loads	  during	  
strong	  windstorms	  in	  a	  building	  structural	  system.	  In	  Australia,	  generally	  roof	  trusses	  
are	  tied	  with	  triple	  grip	  connection	  to	  the	  wall	  top	  plate.	  Hence,	  this	  study	  focused	  
on	  the	  roof	  to	  wall	  triple	  grip	  connection	  response	  loading.	  The	  numerical	  model	  
analysis	  method	  is	  an	  alternative	  method	  to	  assess	  the	  roof	  to	  wall	  connection	  
response	  and	  uplift	  capacity	  in	  design	  practice.	  A	  three	  dimensional	  (3D)	  triple	  grip	  
connection	  model	  was	  assembled	  and	  subjected	  to	  static	  load	  by	  using	  ABAQUS	  
(6.12-‐3)	  finite	  element	  software	  as	  shown	  in	  Figure	  1.	  In	  addition	  this	  study	  
investigated	  the	  single	  nail	  joint	  response	  to	  develop	  the	  roof	  to	  wall	  triple	  grip	  
connection	  model.	  Moreover,	  this	  study	  sought	  to	  investigate	  the	  construction	  
errors	  to	  predict	  the	  up	  lift	  capacity	  of	  roof	  to	  wall	  triple	  grip	  connections.	  This	  study	  
has	  found	  the	  significant	  reduction	  in	  the	  uplift	  capacity	  of	  roof	  to	  wall	  triple	  grip	  
connection,	  when	  it	  is	  assembled	  with	  construction	  errors	  (i.e.	  a	  nail	  missing	  on	  the	  
truss	  and	  top	  plate).	  



	  
	  
	  
	  
	  
	  
	  

	  

316	  

165	  
	  

Saunders	  
	  

Oral	  
Parallel	  session	  3,	  Tuesday	  3.30-‐5.00pm	  

	  
	  

Interdependency	  of	  tropical	  marine	  ecosystems	  in	  response	  to	  climate	  
change	  
	  
Megan	  Saunders	  (1,3),	  Javier	  Leon	  (1,4),	  David	  Callaghan	  (5),	  Chris	  Roelfsema	  (4),	  
Sarah	  Hamylton	  (2),	  Chris	  Brown	  (1,3),	  Tom	  Baldock	  (5),	  Ali	  Golshani	  (5),	  Stuart	  Phinn	  
(4,1),	  Catherine	  Lovelock	  (6,1),	  Ove	  Hoegh-‐Guldberg	  (1),	  Colin	  Woodroffe	  (2),	  Peter	  
Mumby	  (3,1)	  	  
(1)	  The	  Global	  Change	  Institute,	  The	  University	  of	  Queensland,	  St	  Lucia,	  QLD,	  
Australia,	  (2)	  School	  of	  Earth	  and	  Environmental	  Sciences,	  The	  University	  of	  
Wollongong,	  Wollongong,	  NSW,	  Australia,	  (3)	  Marine	  Spatial	  Ecology	  Lab,	  School	  of	  
Biological	  Sciences,	  The	  University	  of	  Queensland,	  St	  Lucia,	  QLD,	  Australia,	  (4)	  School	  
of	  Geography,	  Planning	  and	  Environmental	  Management,	  University	  of	  Queensland,	  
St	  Lucia,	  QLD,	  Australia,	  (5)	  School	  of	  Civil	  Engineering,	  The	  University	  of	  Queensland,	  
St	  Lucia,	  QLD,	  Australia,	  (6)	  The	  School	  of	  Biological	  Sciences,	  The	  University	  of	  
Queensland,	  St	  Lucia,	  QLD,	  Australia	  	  
	  
Sea-‐level	  rise	  drives	  the	  redistribution	  of	  coastal	  ecosystems.	  Ecosystems	  are	  linked	  
within	  landscapes	  by	  the	  physical	  and	  biological	  processes	  they	  mediate.	  In	  
connected	  landscapes,	  the	  response	  of	  one	  ecosystem	  to	  sea-‐level	  rise	  could	  have	  
influence	  neighbouring	  systems.	  In	  shallow	  tropical	  coastal	  marine	  ecosystems,	  coral	  
reefs	  shelter	  lagoons	  from	  incoming	  waves	  allowing	  seagrass	  meadows	  to	  thrive	  in	  
lagoons.	  Deepening	  water	  over	  coral	  reefs	  from	  sea-‐level	  rise	  allows	  larger,	  more	  
energetic	  waves	  to	  traverse	  into	  the	  lagoon,	  deteriorating	  conditions	  for	  seagrass.	  
Coral	  reef	  growth	  to	  maintain	  relative	  water	  depth	  could	  potentially	  mitigate	  
negative	  effects	  of	  sea-‐level	  rise	  on	  seagrass.	  We	  conducted	  an	  interdisciplinary	  field	  
and	  modelling	  study	  at	  Lizard	  Island,	  Great	  Barrier	  Reef,	  where	  shallow	  seagrass	  
meadows	  thrive	  inshore	  of	  a	  barrier	  reef.	  We	  predict	  negative	  effects	  of	  sea-‐level	  
rise	  on	  seagrass	  before	  mid-‐century	  under	  moderate	  to	  high	  greenhouse	  gas	  
emissions	  scenarios	  and	  given	  reasonable	  rates	  of	  reef	  growth.	  This	  is	  because	  rates	  
of	  vertical	  carbonate	  accretion	  typical	  of	  modern	  reef	  flats,	  up	  to	  3	  mm·∙yr-‐1,	  appear	  
insufficient	  to	  maintain	  suitable	  conditions	  for	  reef	  seagrass.	  This	  is	  the	  first	  
quantitative	  prediction	  of	  interdependencies	  between	  ecosystems	  in	  response	  to	  
climate	  change.	  The	  results	  highlight	  the	  need	  for	  landscape	  scale	  management	  
plans	  which	  consider	  the	  interdependent	  responses	  of	  multiple	  ecosystems	  to	  
climate	  change.	  
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Adaptation	  strategies	  for	  ocean	  acidification	  in	  Australia	  
	  
Katherine	  Schmutter	  (1)	  	  
(1)	  Australian	  National	  University,	  Canberra,	  Australia	  	  
	  
The	  aim	  of	  this	  presentation	  is	  to	  alert	  the	  audience	  of	  the	  need	  to	  consider	  the	  
potential	  socio-‐economic	  impacts	  of	  ocean	  acidification	  under	  a	  business	  as	  usual	  
emissions	  scenario	  and	  the	  consequent	  need	  to	  develop	  adaptation	  strategies	  for	  
Australia	  to	  to	  capture	  opportunities	  and	  to	  moderate	  or	  avoid	  harm	  arising	  from	  
this	  challenge.	  
	  
The	  world’s	  oceans	  are	  becoming	  increasingly	  acidic	  largely	  as	  a	  result	  of	  
anthropogenic	  carbon	  dioxide	  emissions	  being	  absorbed	  by	  seawater	  and	  this	  is	  
happening	  at	  a	  rate	  not	  previously	  seen	  in	  the	  Earth’s	  history.	  In	  a	  business	  as	  usual	  
scenario	  representative	  concentration	  pathway	  8.5	  this	  will	  continue	  to	  increase	  
rapidly.	  
	  
The	  climatic,	  ecological,	  chemical	  and	  physical	  responses	  to	  ocean	  acidification	  are	  
complex,	  will	  vary	  from	  location	  to	  location,	  from	  species	  to	  species	  from	  ecological	  
system	  to	  ecological	  system,	  and	  will	  change	  through	  time.	  Some	  of	  these	  responses	  
have	  already	  been	  detected	  and	  cases	  have	  been	  reported	  where	  environmental	  
changes	  were	  rapid.	  The	  action	  of	  other	  stressors	  resulting	  from	  climate	  change	  and	  
increasing	  human	  population	  are	  also	  increasing	  the	  complexity	  and	  severity	  of	  
these	  responses.	  Ocean	  acidification	  can	  be	  been	  the	  straw	  that	  breaks	  the	  camel’s	  
back	  in	  some	  marine	  ecosystems.	  
	  
While	  these	  changes	  are	  complex	  it	  is	  clear	  that	  they	  pose	  a	  very	  real	  risk	  to	  
Australians	  and	  global	  citizens	  as	  well	  as	  to	  our	  environment.	  Choosing	  not	  to	  
prepare	  and	  adopt	  an	  adaptation	  strategy	  would	  leave	  us	  unprepared	  to	  face	  this	  
emerging	  challenge.	  
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Climate	  change	  vs.	  market	  settings:	  A	  case	  study	  of	  the	  Sydney	  rock	  
oyster	  industry	  
	  
Peggy	  Schrobback	  (1),	  Sean	  Pascoe	  (2)	  	  
(1)	  Queensland	  Univeristy	  of	  Technology,	  Brisbane,	  Queensland,	  Australia,	  (2)	  CSIRO,	  
Marine	  and	  Atmospheric	  Research,	  Brisbane,	  Queensland,	  Australia	  	  
	  
The	  economic	  viability	  of	  mariculture	  industries	  (e.g.	  mussels,	  abalone,	  and	  oysters)	  
may	  be	  affected	  by	  climate	  change.	  Yet,	  the	  current	  literature	  provides	  very	  limited	  
information	  about	  the	  potential	  implications	  of	  climate	  change	  for	  mariculture	  
industries	  and	  the	  role	  of	  markets	  in	  the	  future	  development	  of	  these	  industries.	  
	  
In	  this	  study	  we	  examine	  the	  likely	  impact	  of	  changing	  climatic	  conditions	  on	  the	  
economic	  sustainability	  of	  Australia’s	  Sydney	  rock	  oyster	  industry.	  This	  industry	  has	  
been	  affected	  by	  a	  range	  of	  environmental	  challenges	  in	  the	  past	  with	  negative	  
impacts	  on	  its	  production	  capacity.	  Furthermore,	  the	  industry	  has	  experienced	  an	  
increasing	  market	  competition	  in	  recent	  years	  which	  led	  to	  a	  loss	  in	  its	  profitability.	  
The	  impact	  of	  climate	  change	  may	  cause	  additional	  pressure	  on	  the	  economic	  
sustainability	  of	  the	  Sydney	  rock	  oyster	  industry.	  
	  
We	  develop	  a	  model	  that	  incorporates	  economic,	  spatial	  and	  biophysical	  variables	  to	  
estimate	  the	  revenue	  function	  of	  the	  Sydney	  rock	  oyster	  industry	  under	  different	  
climate	  change	  scenarios	  for	  alternative	  market	  settings.	  
	  
The	  findings	  from	  a	  scenario	  analysis	  suggest	  that	  the	  negative	  effect	  of	  projected	  
climate	  change	  on	  the	  industry’s	  revenue	  may	  be	  moderate	  overall.	  However,	  some	  
production	  areas	  may	  be	  more	  affected	  than	  others.	  Furthermore,	  market	  dynamics	  
could	  have	  a	  larger	  impact	  on	  the	  future	  economic	  sustainability	  of	  the	  industry	  than	  
direct	  effects	  from	  climate	  change.	  
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Are	  we	  there	  yet?	  Integrated	  water	  sensitive	  open	  space	  planning	  for	  
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Gemma	  Schuch	  (1)	  	  
(1)	  Griffith	  University,	  Brisbane,	  Queensland,	  Australia	  	  
	  
Water	  sensitive	  planning	  has	  been	  touted	  as	  an	  important	  climate	  change	  
adaptation	  response	  to	  the	  increasing	  frequency	  and	  severity	  of	  both	  flooding	  and	  
drought	  episodes.	  In	  particular,	  open	  space	  planning	  can	  play	  an	  important	  role	  in	  
water	  sensitive	  cities	  through	  its	  potential	  to	  establish	  and	  maintain	  a	  range	  of	  
hydrological	  functions	  in	  open	  space	  networks	  using	  water	  sensitive	  urban	  design	  
principles.	  This	  requires	  an	  effective	  integration	  of	  water	  management,	  climate	  
change	  adaptation	  and	  open	  space	  planning	  at	  catchment	  and	  regional	  levels.	  
	  	  
However,	  in	  practice	  evidence	  of	  effective	  integration	  of	  knowledge	  of	  hydrological	  
connections	  and	  climate	  change	  adaptation	  into	  open	  space	  planning	  appears	  to	  be	  
achieved	  to	  varying	  degrees.	  This	  paper	  examines	  urban	  planning	  and	  strategic	  
documents	  by	  authorities	  and	  local	  governments	  in	  South	  East	  Queensland,	  
Melbourne,	  and	  Perth	  and	  examines	  the	  extent	  of	  such	  integration	  at	  a	  regional	  
level.	  It	  proposes	  the	  development	  of	  a	  framework	  to	  better	  integrate	  planning	  for	  
open	  spaces	  as	  an	  ally	  to	  water	  resource	  management	  in	  the	  face	  of	  changing	  rainfall	  
patterns,	  and	  changing	  flood	  and	  drought	  risks.	  
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Advancing	  the	  adaptation	  of	  the	  water	  resource	  sector	  in	  highly	  
urbanised	  regions	  across	  Australian	  
	  
Silvia	  Serrao-‐Neumann	  (1),	  Gemma	  Schuch	  (1),	  Steven	  Kenway	  (2),	  Darryl	  Low	  Choy	  
(1)	  	  
(1)	  Urban	  Research	  Program,	  Griffith	  University,	  Brisbane,	  QLD,	  Australia,	  (2)	  2-‐	  
Advanced	  Water	  Management	  Centre,	  University	  of	  Queensland,	  Brisbane,	  QLD,	  
Australia	  	  
	  
The	  latest	  Australian	  State	  of	  the	  Climate	  report	  points	  to	  key	  changes	  in	  rainfall	  
averages	  across	  the	  country.	  For	  example,	  the	  report	  indicates	  a	  declining	  trend	  in	  
winter	  rainfall	  in	  the	  southwest	  and	  southeast.	  With	  climate	  change	  predicted	  to	  
continue	  to	  influence	  rainfall	  variability	  in	  Australia,	  highly	  urbanised	  regions	  located	  
in	  the	  southwest	  and	  southeast	  will	  need	  to	  take	  proactive	  steps	  towards	  effectively	  
managing	  their	  water	  resources.	  One	  such	  step	  is	  the	  adoption	  of	  water	  sensitive	  
strategies	  based	  on	  the	  concept	  of	  urban	  metabolism.	  Urban	  metabolism	  has	  
emerged	  in	  the	  last	  decades	  as	  a	  useful	  tool	  that	  can	  improve	  water	  resources	  
management	  and	  planning	  as	  well	  as	  guide	  metropolitan	  growth.	  Specifically,	  it	  
focuses	  on	  addressing	  issues	  related	  to	  water	  balance	  in	  urbanised	  areas,	  including	  
water	  supply	  systems	  and	  usage	  as	  well	  as	  stormwater	  and	  wastewater	  
management.	  
	  	  
Drawing	  on	  a	  conceptual	  framework	  based	  on	  urban	  metabolism,	  this	  paper	  
presents	  a	  comparative	  analysis	  on	  how	  water	  resources	  planning	  and	  management	  
is	  being	  undertaken	  in	  three	  major	  Australian	  metropolitan	  regions:	  South	  East	  
Queensland,	  Melbourne	  and	  Perth.	  The	  analysis	  focuses	  on	  existing	  plans,	  strategies	  
and	  policies	  used	  to	  guide	  water	  resources	  and	  urban	  planning	  and	  management	  in	  
the	  three	  regions.	  Findings	  are	  discussed	  around	  four	  major	  themes	  related	  to	  future	  
changes	  and	  uncertainties,	  including	  climate	  extremes,	  future	  scenarios,	  climate	  
change	  adaptation	  and	  growth	  management.	  The	  paper	  concludes	  by	  highlighting	  
key	  insights	  that	  can	  advance	  proactive	  adaptation	  in	  the	  water	  resource	  sector.	  



	  
	  
	  
	  
	  
	  
	  

321	   	  

23	  
	  

Shearer	  
	  

Oral	  
Parallel	  session	  18,	  Wednesday	  3.30-‐5.00pm	  

	  
	  

Overcoming	  the	  barriers:	  reselling	  climate	  change	  to	  the	  urban	  
property	  development	  sector	  
	  
Heather	  Shearer	  (1),	  Pazit	  Taygfeld	  (1),	  Jago	  Dodson	  (2),	  Eddo	  Coiacetto	  (1)	  	  
(1)	  Griffith	  University,	  Brisbane,	  Queensland,	  Australia,	  (2)	  RMIT,	  Melbourne,	  
Victoria,	  Australia	  
	  
Urban	  environments	  that	  are	  created	  through	  property	  development	  activity	  will	  
strongly	  shape	  the	  future	  capacity	  of	  urban	  areas	  to	  respond	  and	  adapt	  to	  climate	  
change	  impacts.	  Urban	  environments	  are	  especially	  exposed	  to	  climate	  change	  due	  
to	  a	  range	  of	  geographic	  and	  social	  factors.	  Further,	  in	  itself,	  Real	  estate	  
development	  in	  Australia	  is	  also	  a	  significant	  contributor	  to	  climate	  change.	  
However,	  it	  is	  a	  high	  risk,	  entrepreneurial	  industry,	  and	  climate	  change	  is	  just	  one	  of	  
many	  risks	  faced	  by	  developers.	  It	  is	  also	  an	  extremely	  diverse	  industry,	  with	  
correspondingly	  different	  attitudes	  to	  the	  risks	  posed	  by	  climate	  change.	  This	  
research	  used	  a	  combination	  of	  a	  questionnaire	  survey,	  semi-‐structured	  interviews	  
and	  focus	  groups	  to	  investigate	  the	  capacity	  of	  the	  urban	  property	  development	  
industry	  to	  adapt	  to	  climate	  change.	  It	  found	  that	  attitudes	  and	  understanding	  of	  
climate	  change	  varied	  widely.	  Many	  developers	  viewed	  climate	  change	  as	  low	  risk,	  
because	  of	  the	  perception	  that	  it	  would	  only	  manifest	  as	  sea	  level	  rises	  in	  the	  distant	  
future.	  In	  addition,	  although	  commercial	  and	  retail	  developers	  indicated	  that	  a	  
strong	  market	  demand	  existed	  for	  "green"	  buildings,	  this	  was	  not	  the	  case	  for	  
residential	  development.	  Therefore,	  a	  marked	  communications	  gap	  exists	  on	  the	  
definition	  of	  climate	  change,	  and	  the	  degree	  of	  risk	  it	  poses	  to	  the	  built	  environment.	  
Measures	  aimed	  at	  improving	  the	  communication	  of	  climate	  change,	  and	  the	  risks	  it	  
poses;	  as	  well	  as	  policies	  to	  market	  climate	  adaptive	  measures	  to	  the	  residential	  
sector,	  may	  have	  major	  benefit	  for	  future	  urban	  sustainability.	  
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Human	  mobility	  and	  resilience	  in	  the	  Nepali	  plains	  Human	  mobility	  and	  
resilience	  in	  the	  Nepali	  plains	  (the	  Tarai)	  -‐	  case	  studies	  on	  perceptions	  
of	  climate	  change	  and	  livelihood	  diversification	  strategies	  
	  
Asheshwor	  Shrestha	  (1),	  Douglas	  Bardsley	  (1)	  	  
(1)	  Discipline	  of	  Geography,	  Environment	  and	  Population,	  University	  of	  Adelaide,	  
Adelaide,	  South	  Australia,	  Australia	  	  
	  
This	  paper	  examines	  linkages	  between	  household	  perceptions	  of	  climate	  change	  and	  
people's	  livelihood	  decisions.	  The	  research	  establishes	  that	  there	  is	  no	  clear	  direct	  
link	  between	  climate	  change	  and	  human	  mobility,	  and	  yet	  migration	  exists	  as	  a	  vital	  
adaptation	  mechanism	  to	  secure	  household	  welfare	  amidst	  changing	  social	  and	  
environmental	  conditions.	  Given	  its	  fertile	  soils	  and	  favourable	  climate,	  the	  Tarai	  
have	  provided	  a	  rich	  agricultural	  landscape	  and	  haven	  for	  internal	  migrants	  who	  
wanted	  to	  escape	  the	  hard	  life	  in	  the	  hills.	  However,	  the	  surveys	  in	  two	  South	  Nepal	  
municipalities,	  Damak	  and	  Dhangadhi	  identified	  that	  households	  are	  increasing	  
exposed	  to	  high	  inter-‐annual	  variability	  of	  monsoon	  rainfall,	  inadequate	  and	  
unreliable	  irrigation	  infrastructure	  and	  to	  frequent	  flash-‐floods	  which	  have	  affected	  
their	  agricultural	  yields.	  Particularly,	  the	  research	  has	  revealed	  that	  social	  and	  
environmental	  changes	  in	  the	  region	  have	  significantly	  altered	  the	  livelihood	  values	  
of	  the	  Nepali	  plains.	  Consequently,	  households	  have	  resorted	  to	  migration	  as	  a	  
supportive	  source	  of	  income	  and	  a	  potential	  risk	  management	  strategy.	  The	  research	  
found	  that	  whilst	  more	  than	  80%	  of	  surveyed	  households	  were	  involved	  in	  
agriculture	  and	  livestock	  rearing,	  about	  half	  of	  the	  households	  also	  had	  at	  least	  one	  
migrant	  member.	  The	  contemporary	  migration	  pattern	  is	  dominated	  by	  linkages	  to	  
distant	  international	  destinations,	  which	  have	  become	  more	  important	  than	  
traditional	  destinations.	  Furthermore,	  it	  is	  anticipated	  that	  in	  the	  absence	  of	  proper	  
compensatory	  mechanisms	  in	  the	  case	  of	  crop	  failure,	  agricultural	  practices	  on	  the	  
Tarai	  could	  become	  less	  lucrative	  and	  migration	  would	  become	  a	  prominent	  route	  to	  
escape	  poverty	  traps	  in	  the	  future.	  
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Applied	  adaptation	  pathways	  -‐	  putting	  theory	  into	  practice	  
	  
Mark	  Siebentritt	  (1),	  Mark	  Stafford	  Smith	  (1),	  Nicole	  Halsey	  (1)	  
(1)	  Seed	  Consulting	  Services,	  Adelaide,	  Australia,	  (2)	  CSIRO,	  Canberra,	  Australia,	  (3)	  
URPS,	  Adelaide,	  Australia	  	  
	  
Adaptation	  pathways	  is	  a	  concept	  that	  is	  rapidly	  emerging	  from	  theory	  and	  starting	  
to	  be	  applied	  more	  regularly	  in	  practice.	  While	  few	  published	  methods	  exist,	  
practitioners	  are	  developing	  new	  approaches	  to	  incorporating	  adaptation	  pathways	  
into	  adaptation	  plans	  within	  sectors	  like	  Local	  Government	  and	  NRM.	  Adaptation	  
pathways	  are	  attracting	  interest	  for	  a	  variety	  of	  reasons:	  they	  provide	  clear	  
communication	  about	  the	  need	  to	  sequence	  adaptation	  options,	  consider	  thresholds	  
in	  planning,	  distinguish	  between	  incremental	  and	  transformational	  change	  and	  the	  
need	  to	  identify	  where	  preparatory	  work	  is	  required	  for	  actions	  that	  may	  have	  a	  long	  
lead	  time.	  This	  paper	  describes	  the	  strengths	  of	  pathways	  based	  planning	  compared	  
to	  traditional	  approaches	  and	  presents	  a	  method	  that	  has	  been	  applied	  in	  two	  
regional	  plans	  in	  South	  Australia:	  the	  Eyre	  Peninsula	  and	  Metropolitan	  Southern	  
Adelaide.	  The	  paper	  also	  summarises	  the	  next	  steps	  in	  developing	  applied	  
adaptation	  pathways	  methodologies.	  
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Is	  the	  Australian	  corporate	  sector	  prepared	  for	  climate	  change?	  How	  
listed	  compaies	  are	  responding	  to	  and	  reporting	  on	  climate	  change.	  
	  
Fiona	  Silke	  (1),	  Alianne	  Rance	  (1)	  	  
(1)	  Net	  Balance,	  Melbourne,	  Victoria,	  Australia	  	  
	  
Our	  climate	  is	  changing,	  and	  impacts	  of	  climate	  events	  are	  affecting	  Australian	  
organisations.	  While	  action	  from	  local,	  state	  and	  federal	  governments	  is	  visible,	  
action	  from	  Australia's	  corporate	  sector	  is	  less	  visible.	  There	  are	  some	  leading	  
corporate	  action,	  but	  is	  Australia's	  corporate	  sector	  responding	  to	  climate	  change	  
risks?	  
	  
A	  high	  level	  review	  of	  the	  ASX	  top	  200	  companies	  was	  completed	  to	  see	  if	  and	  how	  
they	  were	  disclosing	  risks,	  opportunities	  or	  actions	  responding	  to	  climate	  change	  
impacts	  and	  weather	  events.	  Drilling	  down	  into	  11	  most	  at	  risk	  sectors,	  the	  climate	  
risks	  disclosures	  in	  sustainability	  reports	  were	  compared	  to	  a	  company's	  (if	  they	  
reported)	  Carbon	  Disclosure	  Project	  (CDP)	  reporting.	  Companies'	  disclosures	  were	  
then	  scored	  and	  leaders	  identified.	  
	  
Project	  drivers:•	  Desire	  to	  understand	  how	  prepared	  corporate	  Australia	  is	  and	  to	  
advocate	  for	  improved	  disclosure.•	  Changes	  to	  the	  ASX	  governance	  principle	  
changes,	  requiring	  ASX	  listed	  companies	  to	  disclose	  environment,	  social	  and	  
governance	  risks	  or	  to	  disclose	  if	  not	  why	  not.•	  Draft	  Adaptation	  Outlook	  from	  
Federal	  Government	  included	  draft	  progress	  measure	  of	  number	  of	  disclosing	  
companies.	  
	  
Findings:•	  The	  level	  of	  reporting	  in	  sustainability	  or	  annual	  reports	  is	  much	  less	  than	  
reporting	  for	  CDP.	  •	  Many	  companies	  include	  disclosures	  on	  the	  impacts	  of	  weather	  
or	  climate	  related	  events	  but	  not	  within	  the	  context	  of	  climate.	  •	  The	  property	  sector	  
is	  more	  advanced	  than	  other	  sectors	  in	  terms	  of	  disclosing.	  •	  Each	  sector	  has	  a	  
leader	  in	  terms	  of	  disclosing	  of	  climate	  change	  risks,	  providing	  insights	  into	  the	  types	  
of	  risks	  and	  ways	  to	  disclose	  risks.	  
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Multiple	  lines	  of	  evidence:	  Socio-‐economic	  vulnerability	  to	  climate	  
change	  impacts	  in	  natural	  resource	  management	  regions	  
	  
Erin	  Smith	  (1),	  Scott	  Lieske	  (1),	  Noni	  Keys	  (1),	  Timothy	  Smith	  (1)	  	  
(1)	  University	  of	  the	  Sunshine	  Coast,	  Queensland,	  Australia	  	  
	  
Increasingly	  uncertain	  and	  limited	  fiscal	  environments	  for	  natural	  resource	  
management	  demand	  methods	  for	  conducting	  vulnerability	  assessments	  that	  
require	  minimal	  resources	  and	  are	  easily	  replicable	  across	  time	  and	  space.	  This	  
presentation	  introduces	  -‐	  and	  reports	  the	  results	  of	  -‐	  a	  novel	  approach	  to	  socio-‐
economic	  vulnerability	  assessments	  that	  can	  be	  replicated	  across	  diverse	  contexts	  
and	  with	  limited	  resources.	  Specifically,	  the	  proposed	  approach	  focuses	  upon	  
incorporating	  socio-‐economic	  information	  into	  vulnerability	  assessments	  that	  can	  
assist	  natural	  resource	  managers	  in	  formulating	  adaptation	  strategies	  for	  climate	  
change	  impacts.	  The	  approach	  uses	  resource	  dependency	  as	  a	  proxy	  for	  sensitivity	  to	  
climate	  change	  impacts	  and	  focuses	  upon	  the	  key	  agricultural	  sectors	  in	  seven	  
natural	  resource	  management	  regions	  on	  the	  east	  coast	  of	  Australia.	  Five	  variables	  
associated	  with	  socioeconomic	  vulnerability	  (significance	  of	  the	  agricultural	  sector,	  
economic	  diversity,	  socio-‐economic	  advantage/disadvantage,	  geographic	  
remoteness	  and	  age)	  function	  as	  individual	  lines	  of	  evidence	  that,	  when	  combined,	  
help	  to	  identify	  where	  potential	  vulnerabilities	  might	  be	  revealed	  at	  the	  sub-‐regional	  
scale.	  Sub-‐regional	  variation	  and	  inter-‐regional	  differences	  identified	  will	  be	  
demonstrated	  using	  a	  series	  of	  maps	  and	  commentaries.	  All	  data	  is	  accessed	  from	  
freely	  available,	  national	  data	  sets	  meaning	  that	  the	  approach	  can	  be	  replicated	  
when	  data	  is	  updated	  in	  the	  future.The	  project	  is	  part	  of	  a	  larger	  initiative	  (East	  
Coast	  Cluster)	  consisting	  of	  six	  research	  partners	  (University	  of	  Queensland,	  
University	  of	  the	  Sunshine	  Coast,	  Griffith	  University,	  University	  of	  Wollongong,	  
CSIRO,	  NSW	  Office	  of	  Environment	  and	  Heritage,	  and	  Queensland	  Herbarium)	  
funded	  by	  the	  Australian	  Government's	  Natural	  Resource	  Management	  Climate	  
Change	  Impacts	  and	  Adaptation	  Research	  Grants	  Program.	  
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King	  tides	  in	  Nauru	  
	  
Ledan	  Dowabobo	  (1),	  Grant	  Smith	  (2)	  	  
(1)	  Nauru	  Department	  of	  Civil	  Aviation,	  Nauru,	  Nauru,	  (2)	  Bureau	  of	  Meteorology,	  
Melbourne,	  Australia	  	  
	  
Every	  year	  the	  impact	  of	  king	  tides	  in	  Nauru	  seems	  to	  be	  getting	  bigger.	  To	  
investigate	  sea	  level	  variations,	  an	  analysis	  was	  done	  on	  the	  past	  20	  years	  of	  tide	  
gauge	  data	  to	  determine	  if	  there	  were	  any	  trends	  in	  high	  sea	  level	  events.	  Being	  so	  
close	  to	  the	  equator,	  Nauru	  does	  not	  experience	  tropical	  cyclones,	  although	  it	  is	  
subject	  to	  strong	  wind,	  swells	  and	  king	  tide.	  King	  tides	  occur	  most	  of	  the	  time	  during	  
late	  month	  of	  every	  year	  and	  mostly	  affect	  the	  northern/western	  side	  of	  the	  island.	  
Swells	  occur	  when	  gusts	  of	  wind	  speed	  reach	  05	  knots	  -‐	  15	  knots.	  A	  tide	  gauge	  
installed	  by	  the	  Pacific	  Sea	  Level	  Monitoring	  project	  is	  used	  to	  measure	  sea	  level	  at	  
Nauru.Based	  on	  the	  analysis,	  over	  the	  last	  20-‐years,	  there	  is	  not	  much	  change	  for	  the	  
maximum	  sea	  level.	  However	  the	  Monthly	  Data	  Report	  from	  PSLM	  for	  May	  2014	  
states	  that	  the	  average	  sea	  level	  at	  Nauru	  has	  risen	  5.2mm	  per	  year	  since	  tide	  
measurements	  began	  which	  is	  larger	  than	  the	  global	  average	  of	  2.8	  mm-‐3.6mm	  per	  
year.	  This	  higher	  rate	  of	  rise	  may	  be	  related	  to	  natural	  changeability	  that	  takes	  place	  
year	  to	  year	  or	  decade	  to	  decade.Another	  analysis	  for	  the	  same	  20	  years	  that	  
analysed	  the	  top	  100	  hours	  of	  data	  each	  year	  for	  sea	  level	  events	  that	  passed	  more	  
than	  2.5	  meters.	  The	  results	  showed	  a	  significant	  trend	  with	  an	  increase	  of	  
approximately	  2	  additional	  hours	  of	  high	  sea	  level	  per	  year	  with	  a	  95%	  confidence	  
interval.	  
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Seasonal	  forecasting	  to	  support	  Australian	  fisheries	  and	  aquaculture	  
management	  in	  a	  changing	  climate	  
	  
Claire	  Spillman	  (1),	  Alistair	  Hobday	  (2),	  Jason	  Hartog	  (2),	  Paige	  Eveson	  (2),	  Debbie	  
Hudson	  (1)	  	  
(1)	  Bureau	  of	  Meteorology,	  Melbourne,	  Australia,	  (2)	  CSIRO	  Marine	  and	  Atmospheric	  
Research,	  Hobart,	  Australia	  	  
	  
Seasonal	  forecasts	  from	  dynamical	  ocean-‐atmosphere	  models	  of	  high	  risk	  conditions	  
in	  marine	  ecosystems	  can	  be	  very	  useful	  tools	  for	  marine	  managers,	  allowing	  for	  
proactive	  management	  responses.	  The	  Australian	  Bureau	  of	  Meteorology's	  seasonal	  
forecast	  model	  POAMA	  currently	  produces	  operational	  real-‐time	  forecasts	  of	  sea	  
surface	  temperatures	  for	  Australia.	  These	  forecasts	  are	  used	  in	  the	  management	  of	  
multi-‐species	  long-‐line	  fisheries	  on	  the	  east	  coast	  of	  Australia.	  Southern	  bluefin	  tuna	  
(SBT)	  are	  a	  quota-‐managed	  species	  in	  the	  eastern	  Australian	  longline	  fishery,	  and	  
there	  is	  a	  management	  need	  to	  reduce	  non-‐quota	  capture	  of	  this	  species.	  Ocean	  
forecasts	  are	  combined	  with	  a	  statistical	  habitat	  model	  to	  produce	  experimental	  
habitat	  maps	  for	  fisheries	  authorities	  to	  use	  in	  regulating	  fishing	  effort.	  Similarly,	  
POAMA	  forecasts	  around	  Tasmania,	  Australia,	  are	  utilised	  by	  managers	  of	  salmon	  
aquaculture	  farms,	  with	  information	  used	  to	  enhance	  farm	  production	  in	  a	  variable	  
climate.	  Warm	  summers	  can	  significantly	  impact	  farm	  production	  via	  an	  increase	  in	  
operational	  expenses	  and	  impacts	  on	  fish	  condition,	  mortality	  and	  recovery	  
potential,	  while	  cool	  winters	  slow	  salmonid	  growth.	  Forecast	  products	  have	  also	  
been	  developed	  for	  prawn	  aquaculture	  in	  Queensland,	  based	  on	  air	  temperature	  
and	  rainfall	  predictions	  for	  up	  to	  four	  months	  into	  the	  future.	  Advance	  warning	  of	  
suboptimal	  conditions	  allows	  for	  proactive	  management	  responses	  and	  helps	  
maintain	  industry	  profitability	  in	  an	  uncertain	  environment.	  Improved	  management	  
of	  marine	  resources,	  with	  the	  assistance	  of	  such	  forecast	  tools,	  is	  also	  likely	  to	  
enhance	  their	  resilience	  and	  adaptive	  capacity	  under	  climate	  change.	  
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Changing	  the	  narrative	  of	  adaptation,	  preparing	  for	  a	  4°C	  future	  
	  
Mark	  Stafford	  Smith	  (1)	  	  
(1)	  CSIRO,	  Canberra,	  Australia	  	  
	  
As	  we	  experience	  the	  actual	  effects	  of	  climate	  change,	  and	  commit	  ourselves	  to	  
many	  more,	  preparing	  the	  world	  for	  the	  effects	  of	  that	  change	  is	  just	  as	  important	  as	  
mitigating	  how	  much	  more	  change	  is	  imposed	  upon	  us	  in	  the	  future.	  A	  world	  at	  >4°C	  
is	  still	  hard	  to	  deeply	  visualise,	  but	  we	  have	  growing	  confidence	  that	  it	  would	  require	  
transformative	  change	  in	  human	  systems.	  To	  move	  from	  thinking	  about	  impacts	  as	  a	  
means	  to	  promote	  mitigation	  to	  delivering	  real	  adaptation	  action	  requires	  a	  
significant	  change	  in	  narrative,	  one	  which	  is	  slowly	  percolating	  through	  our	  
community.	  It	  means	  moving	  from	  problems	  to	  solutions,	  from	  a	  focus	  on	  distant	  
2070	  impacts	  to	  decisions	  being	  made	  today,	  from	  lamenting	  uncertainty	  to	  
emphasising	  well-‐known	  risk	  management,	  and	  from	  characterising	  climate	  change	  
as	  an	  environmental	  issue	  to	  emphasising	  the	  social	  and	  economic	  dimensions	  of	  
adaptation.	  It	  also	  means	  upping	  the	  scale	  at	  which	  we	  think	  about	  adaptation,	  from	  
many	  local	  actions	  to	  emergent,	  regional	  and	  economy-‐wide	  implications.	  And,	  
increasingly,	  it	  means	  looking	  beyond	  climate	  to	  a	  whole	  suite	  of	  other	  global	  
environmental	  changes	  that	  share	  the	  slow	  onset,	  global	  scale,	  hard-‐to-‐forecast	  
characteristics	  of	  climate	  change,	  for	  which	  the	  same	  adaptation	  approaches	  are	  
likely	  to	  be	  needed.	  



	  
	  
	  
	  
	  
	  
	  

329	   	  

217	  
	  

Stalenberg	  
	  

Oral	  
Parallel	  session	  10,	  Wednesday	  8.30-‐10.00am	  

	  
	  

Navigating	  a	  path	  to	  a	  Resilient	  South	  -‐	  community	  values,	  project	  
governance,	  maps	  and	  adaptation	  pathways	  
	  
Natalie	  Stalenberg	  (1),	  Maggie	  Hine	  (1)	  	  
(1)	  City	  of	  Onkaparinga,	  South	  Australia,	  Australia	  	  
	  
The	  Resilient	  South	  is	  a	  collaborative	  initiative	  between	  four	  southern	  Adelaide	  
councils	  to	  develop	  a	  regional	  climate	  change	  adaptation	  plan.	  The	  cities	  of	  Holdfast	  
Bay,	  Marion,	  Mitcham	  and	  Onkaparinga	  cover	  650	  KM2	  including	  urban,	  peri-‐urban	  
and	  rural	  zones.	  Over	  the	  next	  50	  years	  the	  region	  will	  face	  increased	  frequency	  of	  
heatwaves	  and	  bushfires	  as	  well	  as	  coastal	  inundation.	  It	  is	  home	  to	  over	  340,000	  
people,	  or	  about	  21%	  of	  South	  Australia's	  population.	  
	  
How	  do	  you	  make	  your	  adaptation	  plan	  relevant	  in	  light	  of	  such	  diversity?	  Resilient	  
South	  turned	  to	  the	  Model	  of	  Receptivity	  -‐	  a	  social	  sciences	  model	  that	  aims	  to	  
identify	  a	  community's	  values	  to	  ensure	  that	  policies	  include	  both	  technical	  and	  
social	  science	  responses.	  This	  means	  developing	  not	  just	  technical	  actions	  such	  as	  
building	  a	  sea	  wall,	  but	  capacity	  building	  actions	  to	  increase	  the	  community's	  
capacity	  to	  adapt	  to	  the	  climate	  challenges	  ahead.	  
	  
A	  mapping	  tool	  was	  developed	  specifically	  for	  Resilient	  South	  to	  more	  accurately	  
visualise	  how	  different	  issues	  interacted	  and	  how	  targeted	  adaptation	  actions	  could	  
be	  implemented.	  
	  
Project	  governance	  arrangements	  were	  put	  in	  place	  to	  ensure	  cross	  regional,	  cross	  
sectoral	  and	  intergovernmental	  collaboration.	  
	  
Finally,	  the	  project	  has	  drawn	  heavily	  on	  its	  Project	  Champions'	  knowledge	  and	  
expertise	  throughout	  including	  to	  complete	  an	  integrated	  vulnerability	  assessment	  
and	  adaptation	  action	  pathways	  out	  to	  2070.	  
	  
This	  presentation	  hopes	  to	  assist	  other	  practitioners	  understanding	  of	  how	  these	  
tools,	  governance	  and	  engagement	  techniques	  benefited	  the	  project	  and	  where	  
future	  improvements	  can	  be	  made.	  
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Economic	  assessment	  of	  climate	  adaptation	  strategies	  for	  design	  of	  
new	  housing	  
	  
Mark	  Stewart	  (1)	  	  
(1)	  The	  University	  of	  Newcastle,	  Newcastle,	  Australia	  	  
	  
An	  important	  climate	  adaptation	  goal	  is	  quantifying	  the	  costs	  and	  benefits	  of	  
adaptation	  strategies	  (retrofitting,	  strengthening,	  enhanced	  designs)	  for	  built	  
infrastructure	  -‐	  we	  define	  this	  as	  ‘climate	  adaptation	  engineering’.	  The	  paper	  will	  
describe	  how	  risk-‐based	  approaches	  are	  well	  suited	  to	  optimising	  climate	  adaptation	  
strategies	  related	  to	  the	  design	  and	  maintenance	  of	  new	  and	  existing	  infrastructure.	  
	  
Risk-‐based	  decision	  support	  is	  described	  to	  assess	  the	  risks	  and	  economic	  viability	  of	  
climate	  adaptation	  measures.	  An	  important	  aspect	  is	  assessing	  at	  what	  point	  in	  time	  
climate	  adaptation	  becomes	  economically	  viable,	  and	  decision	  preferences	  for	  
future	  costs	  and	  benefits	  (many	  of	  them	  intergenerational).	  Stochastic	  methods	  are	  
used	  to	  model	  infrastructure	  performance,	  effectiveness	  of	  adaptation	  strategies,	  
exposure,	  and	  costs.	  The	  concepts	  will	  be	  illustrated	  with	  current	  research	  of	  risk-‐
based	  assessment	  of	  climate	  adaptation	  strategies	  including	  designing	  new	  houses	  in	  
South-‐East	  Australia	  subject	  to	  extreme	  wind	  events.	  Increasing	  the	  design	  wind	  
classifications	  in	  the	  AS4055-‐2012	  for	  all	  new	  housing	  can	  lead	  to	  risk	  reductions	  of	  
50-‐70%,	  at	  a	  cost	  of	  little	  more	  than	  2%	  of	  house	  replacement	  value.	  If	  risk	  reduction	  
is	  over	  70%,	  discount	  rate	  is	  4%,	  and	  there	  is	  no	  change	  of	  climate,	  the	  break-‐even	  
analysis	  shows	  that	  adaptation	  is	  cost-‐effective	  for	  Sydney	  if	  the	  adaptation	  cost	  is	  
less	  than	  3-‐5%	  of	  house	  replacement	  cost.	  This	  anticipatory	  adaptation	  measure	  will	  
help	  pave	  the	  way	  for	  more	  efficient	  and	  resilient	  infrastructure,	  and	  help	  'future	  
proof'	  existing	  infrastructure	  to	  a	  changing	  climate.	  
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Cost-‐effectiveness	  of	  climate	  adaptation	  strategies	  for	  the	  design	  and	  
management	  of	  timber	  power	  distribution	  poles	  
	  
Mark	  Stewart	  (1),	  Paraic	  Ryan	  (1),	  Nathan	  Spencer	  (2)	  	  
(1)	  The	  University	  of	  Newcastle,	  Newcastle,	  Australia,	  (2)	  URI	  Engineering	  Pty	  Ltd,	  
Newcastle,	  Australia	  	  
	  
There	  are	  approximately	  five	  million	  timber	  power	  distribution	  poles	  in	  service	  
across	  Australia	  worth	  $11	  billion.	  Annual	  maintenance	  costs	  exceed	  $30	  million	  for	  
the	  eastern	  states	  of	  Australia.	  The	  Australian	  power	  distribution	  network	  
constitutes	  an	  important	  element	  of	  the	  country’s	  urban	  and	  coastal	  infrastructure.	  
Despite	  the	  scale	  of	  this	  infrastructure	  asset,	  limited	  research	  has	  been	  carried	  out	  to	  
better	  enhance	  maintenance	  and	  management	  efficiency.	  In	  particular,	  there	  is	  a	  
paucity	  of	  research	  utilising	  probabilistic	  methods	  to	  examine	  the	  vulnerability	  and	  
reliability	  of	  Australian	  timber	  power	  poles	  under	  a	  changing	  climate.	  
	  	  
This	  paper	  sets	  out	  to	  examine	  the	  vulnerability	  and	  reliability	  of	  Australian	  timber	  
power	  poles	  under	  current	  and	  future	  climatic	  conditions.	  The	  hazards	  of	  interest	  
are	  storms	  and	  tropical	  cyclones,	  and	  timber	  decay	  -‐	  both	  of	  which	  may	  worsen	  due	  
to	  a	  changing	  climate.	  Monte-‐Carlo	  stochastic	  methods	  are	  utilised	  to	  estimate	  
spatial	  and	  time-‐dependent	  economic	  risks	  or	  expected	  losses	  up	  to	  the	  year	  2100	  
for	  various	  climate	  change	  scenarios.	  Adaption	  strategies	  aimed	  at	  mitigating	  
possible	  increases	  in	  damage	  risk	  due	  to	  climate	  change	  include	  larger	  pole	  sizes,	  
changes	  in	  timber	  durability,	  changes	  in	  inspection	  frequency	  and	  techniques,	  and	  
changes	  in	  pole	  replacement	  criteria.	  The	  cost-‐benefit	  analysis	  of	  these	  adaptation	  
strategies	  considers	  material	  and	  installation	  costs,	  inspection,	  maintenance	  and	  
replacement	  costs,	  and	  direct	  and	  indirect	  damage	  costs.	  It	  was	  found	  that	  net	  
benefit	  is	  maximised	  by	  a	  range	  of	  adaptation	  strategies,	  and	  that	  the	  optimal	  
strategy	  depends	  heavily	  on	  region	  specific	  vulnerabilities.	  
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Reimagining	  Futures:	  developing	  a	  shared	  understanding	  of	  coastal	  
hazards	  and	  private	  risk	  in	  Tasmanian	  communities	  
	  
Amber	  Sturges	  (1)	  	  
(1)	  Department	  of	  Premier	  and	  Cabinet,	  Tasmania,	  Australia	  	  
	  
Coastal	  communities	  in	  Tasmania	  are	  affected	  by	  coastal	  hazards	  either	  through	  the	  
loss	  of	  public	  amenity	  or	  through	  impacts	  on	  private	  land.	  State	  and	  local	  
government	  can	  support	  private	  land	  owners	  and	  the	  community	  to	  reimagine	  
futures	  for	  their	  coastal	  communities	  by	  providing	  information	  that	  will	  assist	  with	  
their	  understanding	  of	  the	  risks	  presented	  by	  coastal	  hazards	  and	  building	  their	  
resilience.	  
	  
Through	  the	  Tasmanian	  Coastal	  Adaptation	  Decision	  Pathways	  (TCAP)	  project,	  state	  
and	  local	  government	  have	  worked	  with	  seven	  vulnerable	  coastal	  communities	  to	  
understand	  their	  risks	  and	  develop	  appropriate	  adaptation	  responses.	  Through	  
TCAP,	  the	  Tasmanian	  Government	  is	  supporting	  private	  land	  owners	  to	  understand	  
and	  manage	  risks	  through	  the	  collection	  of	  evidence	  and	  the	  provision	  of	  
information.	  
	  
Information	  provided	  to	  Councils	  and	  communities	  includes	  inundation	  and	  erosion	  
maps,	  an	  analysis	  of	  assets	  at	  risk,	  and	  the	  cost	  of	  those	  risks.	  This	  information	  has	  
been	  provided	  to	  communities	  along	  with	  the	  overarching	  principles	  of	  TCAP,	  which	  
are:	  governments	  (at	  any	  level)	  cannot	  subsidise	  people	  to	  live	  in	  hazardous	  
locations	  and;	  private	  risks	  associated	  with	  coastal	  hazards	  are	  the	  responsibility	  of	  
private	  land	  owners	  and	  need	  to	  be	  managed.	  The	  seven	  communities	  involved	  in	  
TCAP	  have	  been	  overwhelmingly	  receptive	  to	  the	  information	  provided,	  and	  it	  has	  
established	  a	  sound	  base	  for	  ongoing	  planning	  between	  the	  communities	  and	  local	  
and	  state	  government	  about	  coastal	  adaptation.	  
	  
This	  presentation	  discusses	  the	  TCAP	  approach	  to	  developing	  understanding	  within	  
communities	  of	  public	  and	  private	  risk	  from	  coastal	  hazards	  and	  how	  this	  approach	  
has	  been	  received	  by	  the	  participating	  communities.	  
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Where	  to	  adapt,	  and	  who	  to	  adapt	  for:	  An	  example	  from	  Mongolia.	  
	  
Caroline	  A	  Sullivan	  (1,2),	  Erdenemunkh	  Byambaa	  (1)	  	  
(1)	  Southern	  Cross	  University,	  NSW,	  2480,	  Australia,	  (2)	  Marine	  Ecology	  Research	  
Centre,	  NSW,	  2480,	  Australia	  	  
	  
Almost	  all	  aspects	  of	  life	  will	  be	  influenced	  by	  the	  fact	  that	  meteorological	  conditions	  
are	  changing,	  with	  both	  rainfall	  and	  temperature	  playing	  significant	  roles	  in	  such	  
change.	  Simultaneously,	  other	  drivers	  of	  change	  are	  strengthening,	  and	  the	  impact	  
of	  these	  combined	  global	  changes	  will	  undoubtedly	  lead	  to	  readjustments	  in	  
opportunities	  for	  economic	  and	  social	  development	  across	  the	  world.	  
	  
In	  many	  places,	  such	  changes	  may	  be	  detrimental.	  If	  a	  region	  experiences	  
consistently	  less	  rainfall	  while	  human	  populations	  are	  rising,	  this	  inevitably	  leads	  to	  
conditions	  of	  water	  stress.	  If	  urban	  encroachment	  on	  agricultural	  land	  coincides	  with	  
a	  period	  of	  rising	  temperatures,	  both	  biodiversity	  and	  agricultural	  output	  are	  likely	  to	  
be	  negatively	  impacted.	  In	  contrast,	  some	  areas	  will	  benefit	  from	  more	  sunshine	  and	  
less	  rainfall,	  enabling	  the	  development	  of	  novel	  crops	  for	  the	  region,	  and	  new	  
employment	  opportunities.	  
	  
These	  examples	  highlight	  the	  need	  for	  an	  assessment	  approach	  which	  takes	  account	  
of	  these	  combined	  effects.	  Since	  water	  has	  a	  direct	  link	  to	  both	  meteorological	  
conditions,	  and	  human	  socioeconomic	  development,	  we	  focus	  here	  on	  the	  impacts	  
of	  such	  changes	  on	  water	  resources.	  In	  this	  paper	  we	  present	  a	  holistic	  integrated	  
approach	  to	  the	  assessment	  of	  the	  vulnerability	  of	  human	  communities	  to	  global	  
change	  in	  water	  resources.	  We	  demonstrate	  the	  application	  of	  this	  approach	  to	  
Mongolia,	  where	  the	  impacts	  of	  both	  rapid	  economic	  growth	  and	  climate	  change	  can	  
be	  clearly	  seen.	  This	  demonstrates	  the	  potential	  distributional	  impacts	  of	  global	  
change,	  and	  how	  more	  effective	  integrated	  assessment	  methods	  can	  support	  the	  
design	  of	  more	  geographically	  appropriate	  adaptation	  strategies.	  
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Using	  multi-‐criteria	  analysis	  to	  prioritise	  coastal	  adaptation	  options	  for	  
local	  government	  
	  
Stephen	  Summerhayes	  (1),	  Geoff	  Withycombe	  (1),	  Ben	  Preston	  (2)	  	  
(1)	  Sydney	  Coastal	  Councils	  Group	  Incorporated,	  Sydney,	  Australia,	  (2)	  Oak	  Ridge	  
National	  Laboratory,	  Oak	  Ridge,	  USA	  	  
	  
Australia's	  coastal	  communities	  are	  particularly	  vulnerable	  to	  climate	  change	  effects.	  
Evaluating	  appropriate	  adaptation	  strategies	  to	  address	  them	  is	  a	  significant	  
analytical	  and	  policy	  challenge.	  Guidance	  on	  appraising	  specific	  adaptation	  options	  is	  
limited.	  Many	  traditional	  evaluation	  tools	  such	  as	  cost/benefit	  analysis	  do	  not	  
account	  for	  values	  that	  are	  not	  measured	  in	  monetary	  units,	  nor	  do	  they	  reflect	  
changes	  in	  community	  values	  over	  time.	  
	  
This	  project	  harnessed	  the	  regional	  collaboration	  model	  employed	  by	  the	  Sydney	  
Coastal	  Councils	  Group	  to	  explore	  multi-‐criteria	  analysis	  (MCA)	  as	  an	  alternative	  to	  
cost/benefit	  analysis	  to	  help	  engage	  and	  guide	  practitioners	  through	  the	  unique	  
challenges	  posed	  by	  urban	  coastal	  adaptation	  in	  Australia.	  A	  spatial	  MCA	  tool	  was	  
developed	  using	  Bayesian	  Networks	  which	  provided	  a	  flexible	  framework	  for	  
incorporating	  multiple	  qualitative	  and	  quantitative	  criteria	  into	  adaptation	  decision	  
analysis.	  
	  
The	  tool	  considered	  various	  coastal	  adaptation	  options	  against	  weighted	  economic,	  
social,	  political	  and	  environmental	  criteria	  drawing	  upon	  regional	  (coastal	  Sydney,	  
Bega	  Valley	  Council	  and	  Sunshine	  Coast	  Council)	  local	  government	  values.	  Results	  
were	  combined	  with	  geospatial	  landscape	  data	  and	  hazard	  information	  on	  sea-‐level	  
rise,	  storm	  surge	  and	  erosion	  to	  identify	  risks	  to	  financial,	  social	  and	  environmental	  
assets.	  Results	  were	  displayed	  graphically	  via	  a	  GIS	  interface	  to	  promote	  dialogue	  
and	  help	  prioritise	  different	  place-‐based	  adaptation	  options	  for	  selected	  planning	  
horizons.	  
	  	  
This	  project	  developed	  and	  tested	  new	  approaches	  to	  evaluating	  adaptation	  options	  
for	  coastal	  communities.	  Outcomes	  demonstrate	  the	  potential	  benefits	  of	  MCA	  for	  
identifying	  adaptation	  pathways.	  The	  methodology,	  transferrable	  across	  coastal	  
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Australia,	  enables	  analyses	  at	  individual	  or	  clustered	  property	  levels	  to	  support	  
adaptation	  planning.	  
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Establishing	  an	  adaptation	  framework	  for	  the	  Tg.	  Piai	  Ramsar	  Site	  (No.	  
1289)	  to	  climate	  change:	  an	  assessment	  of	  its	  vulnerability	  and	  
adaptive	  capacity	  using	  the	  DPSIR	  framework	  
	  
Syed	  Mohazri	  Syed	  Hazari	  (1),	  Khairulmaini	  Osman	  Salleh	  (1)	  	  
(1)	  Department	  of	  Geography,	  Faculty	  of	  Arts	  and	  Social	  Sciences,	  University	  of	  
Malaya,	  Kuala	  Lumpur,	  Malaysia	  	  
	  
The	  Tg.	  Piai	  Ramsar	  Site	  located	  at	  the	  southern	  end	  of	  the	  Straits	  of	  Malacca	  is	  a	  
mangrove	  ecosystem	  that	  harbours	  ‘true'	  mangrove	  species	  and	  supports	  globally	  
protected	  species.	  This	  site	  is	  and	  will	  be	  pressured	  by	  the	  threats	  of	  climate	  change	  
change.	  This	  paper	  aims	  to	  assess	  the	  vulnerability	  and	  adaptive	  capacity	  of	  the	  
ecosystem	  services	  of	  the	  Ramsar	  Site	  to	  climate	  change,	  especially	  to	  sea	  level	  rise.	  
This	  assessment	  is	  carried	  out	  through	  the	  use	  of	  a	  semi-‐quantitative	  and	  flexible	  
design	  approach,	  mainly	  using	  the	  DPSIR	  framework.	  Firstly,	  the	  ecosystems	  within	  
the	  site	  and	  their	  services	  are	  determined	  and	  listed.	  Secondly,	  the	  ‘Drivers'	  and	  
their	  ‘Pressures'	  are	  interpreted	  based	  on	  the	  climate	  change	  threats.	  Thirdly,	  the	  
‘State'	  of	  the	  determined	  the	  ecosystem	  services	  are	  described	  to	  determine	  their	  
spatial	  and	  temporal	  changes.	  Fourthly,	  the	  possible	  ‘Impacts'	  are	  described	  and	  
quantified	  using	  the	  Rapid	  Impact	  Assessment	  Matrix.	  The	  vulnerability	  to	  these	  
impacts	  is	  then	  assessed	  qualitatively	  using	  a	  vulnerability	  assessment	  matrix.	  Next,	  
the	  human	  ‘Responses'	  are	  reviewed	  in	  terms	  of	  Malaysia's	  adaptive	  capacity	  of	  the	  
existing	  governance	  structure.	  This	  part	  assesses	  the	  existing	  environmental	  related	  
governance	  framework	  in	  Malaysia	  that	  addresses	  the	  condition	  of	  vulnerability	  of	  
the	  Tg.	  Piai	  Ramsar	  Site.	  Finally,	  this	  paper	  presents	  key	  preliminary	  governance	  
options	  in	  order	  to	  establish	  an	  adaptation	  framework	  for	  the	  Ramsar	  Site	  to	  climate	  
change.	  
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Washed	  away:	  Putting	  the	  April	  2014	  Honiara	  flood	  event	  in	  historical	  
context	  
	  
Noel	  Sanau	  (1),	  Lloyd	  Tahani	  (1),	  Simon	  McGree	  (2),	  	  
(1)	  Solomon	  Islands	  Meteorological	  Service,	  Honiara,	  Solomon	  Islands,	  (2)	  Bureau	  of	  
Meteorology,	  Melbourne,	  Australia	  	  
	  
The	  April	  2014	  flood	  event	  in	  Honiara	  caused	  24	  deaths	  and	  significantly	  impacted	  
local	  infrastructure	  including	  bridges,	  businesses	  and	  houses.	  This	  study	  examines	  
the	  causes	  of	  this	  event,	  its	  severity	  in	  the	  context	  of	  historical	  events	  and	  how	  the	  
impact	  of	  future	  could	  be	  reduced.Satellite	  and	  rainfall	  data	  were	  examined	  over	  the	  
period	  from	  1st	  of	  April	  to	  the	  5th	  of	  April	  and	  compared	  with	  historical	  data.	  
Satellite	  images	  show	  that	  the	  unprecedented	  flooding	  was	  the	  result	  of	  a	  slow	  
moving	  tropical	  depression	  South-‐West	  of	  Guadalcanal.	  This	  system	  brought	  
torrential	  rain	  to	  Northern	  Guadalcanal,	  causing	  river	  systems	  to	  overflow	  and	  flood	  
large	  sections	  of	  Honiara.	  Rainfall	  measurements	  showed	  that	  298.6	  mm	  of	  rain	  fell	  
at	  the	  peak	  of	  the	  event	  on	  April	  3rd,	  the	  highest	  daily	  rainfall	  ever	  recorded	  in	  
Honiara.	  Additionally,	  732.6	  mm	  of	  rain	  fell	  over	  the	  four	  day	  period	  from	  1st	  -‐	  4th	  of	  
April,	  surpassing	  the	  previous	  record	  for	  the	  entire	  month	  of	  April	  (640.8	  mm).	  
Finally,	  this	  event	  contributed	  to	  a	  monthly	  rainfall	  total	  of	  952	  mm,	  the	  second	  
wettest	  month	  ever	  recorded	  in	  Honiara.	  The	  Solomon	  Islands	  Meteorological	  
Service	  (SIMS)	  is	  the	  primary	  source	  of	  weather	  information	  in	  the	  Solomon	  Islands.	  
To	  improve	  the	  provision	  of	  essential	  information	  during	  disasters	  the	  SIMS	  is	  
working	  to	  build	  better	  linkages	  with	  key	  agencies	  such	  as	  disaster	  management,	  
water	  resources,	  food	  security	  and	  health.	  It	  is	  hoped	  that	  closer	  interagency	  
cooperation	  will	  improve	  disaster	  early	  warning	  and	  assist	  relief	  efforts	  in	  affected	  
areas.	  
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Building	  a	  climate-‐based	  malaria	  early	  warning	  system	  in	  the	  Solomon	  
Islands	  
	  
Lloyd	  Tahani	  (1),	  Jason	  Smith	  (2),	  Isabelle	  Jeanne	  (2)	  	  
(1)	  Solomon	  Islands	  Meteorological	  Service,	  Honiara,	  Solomon	  Islands,	  (2)	  Bureau	  of	  
Meteorology,	  Melbourne,	  Australia	  	  
	  
Malaria	  remains	  a	  leading	  cause	  of	  morbidity	  in	  the	  Solomon	  Islands	  despite	  
improvements	  in	  malaria	  control	  over	  the	  past	  decade.	  One	  factor	  which	  is	  not	  well	  
studied	  in	  the	  Solomon	  Islands	  is	  the	  influence	  of	  climate	  variability	  on	  malaria	  
incidence.	  The	  Climate	  and	  Oceans	  Support	  Program	  in	  the	  Pacific	  (COSPPac)	  is	  
working	  in	  partnership	  with	  the	  Solomon	  Islands	  Meteorological	  Service	  (SIMS)	  and	  
the	  Solomon	  Islands	  Vector-‐borne	  Disease	  Control	  Program	  (VBDCP)	  to	  analyze	  the	  
relationship	  between	  climate	  and	  malaria	  in	  the	  Solomon	  Islands	  with	  the	  eventual	  
goal	  of	  developing	  a	  climate-‐based	  Malaria	  Early	  Warning	  System	  (MEWS).	  A	  lagged	  
statistical	  regression	  model	  was	  used	  to	  investigate	  the	  relationship	  between	  climate	  
and	  malaria	  in	  the	  Guadalcanal	  and	  Central	  Provinces.	  This	  model	  showed	  that	  
rainfall	  variability	  in	  the	  early	  wet	  season	  months	  between	  October	  and	  December	  
was	  strongly	  linked	  with	  variations	  in	  incidence	  over	  the	  peak	  malaria	  season	  
between	  January	  and	  June	  of	  the	  following	  year.	  This	  result	  demonstrates	  the	  
influence	  that	  rainfall	  has	  on	  the	  transmission	  of	  malaria,	  particularly	  in	  the	  wet	  
season	  whilst	  the	  lagged	  nature	  of	  this	  relationship	  allows	  for	  the	  potential	  of	  
developing	  a	  MEWS	  based	  on	  rainfall.COSPPac	  is	  now	  working	  with	  SIMS	  and	  VBDCP	  
to	  implement	  an	  operational	  MEWS	  which	  will	  allow	  the	  SIMS	  provide	  guidance	  to	  
the	  VBDCP	  on	  whether	  rainfall	  conditions	  in	  the	  early	  wet	  season	  are	  conducive	  to	  
higher	  or	  lower	  malaria	  transmission	  over	  the	  annual	  malaria	  season.	  A	  workshop	  
will	  be	  held	  later	  this	  year	  to	  implement	  a	  first	  prototype	  of	  this	  system.	  
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Evidence-‐based	  climate	  adaptation	  policy:	  a	  comparative	  analysis	  of	  
Australia	  and	  the	  UK	  
	  
Peter	  Tangney	  (1)	  	  
(1)	  Griffith	  University,	  Brisbane,	  Queensland,	  Australia	  	  
	  
Evidence-‐based	  policy	  has	  been	  advocated	  by	  liberal	  democracies	  around	  the	  world.	  
Through	  a	  comparative	  analysis	  of	  Australia	  and	  the	  UK,	  this	  research	  seeks	  to	  
understand	  the	  development	  of	  evidence	  for	  adaptation	  policy	  by	  investigating	  
policy	  players'	  perceptions	  of	  its	  usefulness	  and	  usability.	  In	  Australia,	  the	  evidence-‐
based	  mandate	  has	  been	  weakened	  by	  prevailing	  politics,	  even	  though	  policy	  makers	  
still	  seek	  to	  develop	  a	  business-‐case,	  for	  which	  climate	  science	  is	  often	  perceived	  to	  
be	  incompatible.	  In	  the	  UK	  by	  contrast,	  evidence-‐based	  policy	  is	  enshrined	  in	  the	  
Climate	  Change	  Act,	  yet	  how	  evidence	  has	  been	  developed	  under	  this	  mandate	  
raises	  important	  questions	  about	  the	  extent	  to	  which	  it	  can	  ever	  be	  considered	  
apolitical.	  Both	  cases	  reveal	  normative	  and	  political	  tensions	  in	  the	  development	  of	  
policy	  evidence.	  Evidence	  lacks	  salience	  for	  policy	  players	  because	  it	  cannot	  fulfil	  the	  
linear-‐technocratic	  promise	  of	  policy-‐making	  rhetoric.	  Evidence	  lacks	  legitimacy	  and	  
credibility	  because	  it	  does	  not	  adequately	  account	  for	  varying	  local	  and	  contextual	  
perspectives	  important	  for	  understanding	  adaptation	  problems;	  or,	  due	  to	  
conflicting	  norms	  concerning	  what	  robust	  policy	  evidence	  is,	  and	  the	  subsequent	  
priority	  given	  to	  a	  business-‐case	  versus	  the	  available	  evidence-‐base.	  Australia	  and	  
the	  UK	  have	  developed	  adaptation-‐related	  policy	  through	  different	  means;	  although	  
in	  both	  cases	  evidence	  development	  requires	  important	  normative	  choices	  by	  
experts	  and	  bureaucrats	  before	  it	  is	  used	  (or	  rejected)	  in	  support	  of	  political	  goals.	  
Policy	  evidence	  is	  developed,	  I	  argue,	  not	  just	  based	  on	  impartial	  technical	  analysis	  
or	  under	  the	  potential	  influence	  of	  politics,	  but	  also	  according	  to	  the	  tacit	  norms	  of	  
bureaucratic	  policy-‐making.	  
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Evaluating	  mining	  industry	  options	  for	  adapting	  to	  climate	  extremes	  
	  
Supriya	  Mathew	  (1),	  Ros	  Taplin	  (2),	  Brendan	  Fox	  (2),	  Ann	  Henderson-‐Sellers	  (3),	  
Stefan	  Trueck	  (3),	  Tim	  Keighley	  (3)	  	  
(1)	  Charles	  Darwin	  University,	  Alice	  Springs,	  Northern	  Territory,	  Australia,	  (2)	  
University	  of	  New	  South	  Wales,	  Sydney,	  New	  South	  Wales,	  Australia,	  (3)	  Macquarie	  
University,	  Sydney,	  New	  South	  Wales,	  Australia	  	  
	  
Australian	  mining	  operations	  have	  been	  disrupted	  on	  many	  occasions	  by	  the	  
occurrence	  of	  extreme	  weather	  events	  including	  floods,	  tropical	  cyclones,	  droughts	  
and	  heatwaves.	  As	  well	  as	  causing	  operational	  disturbance	  and	  installation	  impacts,	  
extreme	  events	  have	  also	  affected	  mines’	  environments	  including	  causing	  
detrimental	  effects	  in	  downstream	  water	  resources.	  The	  likelihood	  of	  climate	  change	  
exacerbating	  extreme	  weather	  risks	  for	  mine	  sites	  has	  been	  recognised	  by	  the	  
industry	  including	  the	  International	  Council	  on	  Mining	  and	  Metals	  (Adapting	  to	  a	  
Changing	  Climate	  2013).	  However,	  sparse	  data	  and	  a	  range	  of	  uncertainties	  including	  
future	  extreme	  event	  frequencies	  and	  severities	  make	  provision	  for	  the	  future	  
challenging.	  
	  
This	  paper	  offers	  a	  new	  approach	  to	  the	  evaluation	  of	  options	  and	  management	  of	  
uncertainty	  via	  extending	  our	  local	  government	  tool,	  CATLog	  (Climate	  Adaptation	  
decision-‐making	  Tool	  for	  Local	  Governments),	  to	  use	  for	  adaptive	  decisions	  at	  mine	  
sites.	  This	  MS	  ExcelTM	  based	  software	  was	  developed	  by	  Macquarie	  University	  and	  
UNSW	  as	  part	  of	  a	  NCCARF	  project	  in	  2012.	  The	  tool	  uses	  both	  quantitative	  data	  and	  
qualitative	  observations	  and	  expert	  views.	  Mine	  production	  loss	  data	  for	  a	  flood	  
event	  in	  the	  Bowen	  Basin,	  Qld	  was	  used	  to	  model	  total	  loss	  against	  various	  future	  
climatic	  scenarios.	  Potential	  adaptation	  options	  for	  the	  case	  examined	  were	  based	  
on	  climate	  change	  adaptation	  and	  mining	  literature,	  and	  expert	  interviews.	  Results	  
indicate	  considerable	  increases	  of	  loss	  as	  a	  result	  of	  climate	  change	  and	  
consequently	  the	  potential	  for	  associated	  environmental	  impacts.	  The	  research	  
demonstrates	  that	  the	  tool	  may	  be	  useful	  for	  climate	  change	  adaptation	  decision-‐
making	  for	  other	  industry	  sectors.	  
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Landscape	  landholders	  in	  the	  Landscape	  Fire	  Planning	  -‐	  A	  model	  of	  
adaptation	  engagement	  
	  
Rhonda	  Toms-‐Morgan	  (1),	  Col	  Paton	  (2),	  Lynda	  Hardwick	  (1),	  Peter	  Thompson	  (1),	  
Donna	  Hurley	  (1),	  Reegan	  Walker	  (1)	  	  
(1)	  QMDC,	  ROMA,	  Australia,	  (2)	  EcoRich	  Grazing,	  ROMA,	  Australia	  	  
	  
The	  Maranoa	  region	  in	  southern	  inland	  Queensland	  has	  a	  sub-‐tropical	  and	  highly	  
variable	  climate.	  Increasing	  extremes	  of	  temperature	  and	  rainfall,	  challenges	  land	  
managers	  to	  consider	  how	  best	  to	  manage	  fire	  behaviour	  and	  fire	  intensity	  across	  
the	  landscape	  and	  give	  improved	  outcomes.	  
	  
Fire	  application	  in	  the	  QMDB	  has	  limited	  research	  in	  the	  context	  of	  biodiversity,	  
production	  and	  carbon	  and	  there	  are	  information	  and	  knowledge	  gaps	  regarding	  the	  
use	  or	  exclusion	  of	  fire	  for	  different	  outcomes.	  However,	  much	  knowledge	  resides	  
with	  experienced	  land	  managers	  but	  there	  is	  no	  collation	  of	  this	  existing	  knowledge,	  
nor	  objective	  assessment	  of	  the	  appropriateness	  of	  fire	  strategies	  given	  emerging	  
challenges	  associated	  with	  climate	  change	  in	  this	  landscape.	  
	  
Landscape	  Fire	  Planning	  in	  Poplar	  Box	  Grassy	  Woodlands	  in	  the	  QMDB	  project	  
funded	  by	  the	  Australian	  Government	  is	  a	  5	  year	  project	  partnership	  with	  multiple	  
landholder,	  fire,	  environmental,	  government	  and	  research	  agencies	  in	  the	  Maranoa.	  
Two	  years	  into	  the	  project,	  through	  demonstration	  sites	  and	  information	  sharing	  
field	  days	  with	  land	  managers	  and	  industry,	  it	  is	  engaging	  and	  supporting	  land	  
managers	  to	  develop	  property	  and	  landscape	  fire	  plans	  that	  are	  reflective	  of	  
management	  requirements	  for	  explicit	  land	  types	  across	  an	  area	  of	  over	  300,000ha.	  
It	  is	  also	  encouraging	  land	  managers	  to	  undertake	  monitoring	  and	  recovery	  planning	  
for	  fire	  management	  where	  possible.	  
	  
This	  project	  will	  assist	  landholders	  make	  more	  informed	  decisions	  about	  their	  
current	  use	  of	  fire,	  supporting	  local	  knowledge	  with	  existing	  regionally	  relevant	  
research,	  pinpointing	  knowledge	  gaps	  for	  targeted	  research	  whilst	  facilitating	  
landholder	  engagement	  and	  ownership	  of	  the	  project.	  
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Water	  savings	  if	  interventions	  are	  focussed	  on	  farmers'	  likely	  to	  adopt	  
best	  practice	  groundwater	  irrigation	  
	  
Jenifer	  Ticehurst	  (1),	  Allan	  Curtis	  (2)	  	  
(1)	  Fenner	  School	  of	  Environment	  and	  Society,	  National	  Groundwater	  Centre	  for	  
Research	  and	  Training,	  Australian	  National	  University,	  ACT,	  Australia,	  (2)	  Institute	  for	  
Land,	  Water	  and	  Society,	  Charles	  Sturt	  University,	  Albury,	  NSW,	  Australia	  	  
	  
Climate	  change	  and	  rainfall	  variability	  has	  increased	  the	  reliance	  upon	  groundwater	  
sources	  in	  many	  irrigation	  districts	  in	  Australia.	  Groundwater	  extraction	  for	  irrigated	  
agriculture	  in	  the	  Murray-‐Darling	  Basin	  has	  significantly	  lowered	  water	  tables,	  
increased	  pumping	  costs,	  disconnected	  groundwater	  and	  surface	  water,	  and	  
impacted	  dependent	  ecosystems.	  Water	  reform	  since	  the	  late	  1990's	  has	  cut	  
groundwater	  irrigators	  entitlements.	  In	  the	  Namoi	  Valley	  in	  NSW,	  the	  largest	  
groundwater	  irrigation	  district	  in	  the	  Basin	  by	  volume,	  these	  cuts	  represent	  80%	  of	  
initial	  entitlements.	  Improved	  on-‐farm	  water	  efficiencies	  are	  potentially	  a	  key	  
strategy	  to	  enable	  farmers	  to	  adjust	  to	  reduced	  entitlements	  and	  minimise	  economic	  
and	  social	  impacts.	  Adaptation	  measures	  for	  the	  Namoi	  irrigators	  include	  modifying	  
flood	  irrigation	  practices	  by	  more	  precise	  timing	  and	  application	  of	  water,	  changing	  
from	  flood	  to	  overhead	  spray	  irrigation,	  and	  deepening	  dams	  to	  reduce	  evaporation	  
losses.	  Research	  that	  estimates	  the	  extent	  of	  water	  savings	  if	  farmers	  adopted	  best-‐
practice	  has	  failed	  to	  consider	  adoption	  rates	  of	  such	  practices.	  From	  data	  provided	  
by	  210	  irrigators	  in	  the	  valley	  for	  the	  2010-‐2011	  growing	  season,	  we	  identified	  those	  
farmers	  likely	  to	  adopt	  water	  saving	  practices	  and	  estimated	  water	  savings.	  Farmers	  
who	  were	  likely	  to	  adopt	  these	  technologies	  could	  save	  the	  region	  up	  to	  half	  the	  
water	  to	  be	  cut	  from	  entitlements.	  Therefore,	  a	  relatively	  small	  number	  of	  on-‐farm	  
water	  saving	  technologies	  could	  substantially	  contribute	  to,	  and	  limit	  negative	  
economic	  and	  social	  impacts	  of,	  water	  reforms.	  Efforts	  to	  engage	  farmers	  in	  practice	  
change	  to	  achieve	  on-‐farm	  water	  savings	  should	  target	  those	  more	  likely	  to	  adopt	  
those	  practices.	  
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Modeling	  infrastructure	  interdependency	  at	  the	  local	  scale:	  value,	  
methodologies	  and	  challenges	  
	  
Fahim	  Tonmoy	  (1),	  Samiul	  Hasan	  (2),	  Abbas	  El-‐Zein	  (1),	  Greg	  Foliente	  (2)	  	  
(1)	  University	  of	  Sydney,	  Sydney,	  NSW,	  Australia,	  (2)	  CSIRO	  Land	  and	  Water	  Flagship,	  
Melbourne,	  VIC,	  Australia	  	  
	  
Local	  governments	  are	  key	  actors	  in	  adaptation	  to	  a	  changing	  climate,	  whether	  the	  
threats	  and	  impacts	  are	  long-‐term	  (e.g.	  sea	  level	  rise,	  flooding,	  heat	  waves,	  etc)	  or	  
short-‐term	  (e.g.,	  hurricane/cyclone,	  storm	  surge,	  etc).	  Local	  councils	  plan,	  provide	  
and	  maintain	  physical	  infrastructures	  (e.g.,	  roads,	  bridges,	  water	  and	  sewerage,	  
drainage,	  waste	  disposal	  and	  public	  facilities),	  which	  are	  interdependent.	  A	  
disruption	  of	  service	  in	  one	  infrastructure	  can	  cascade	  through	  the	  infrastructure	  
network	  and	  produce	  a	  compound	  effect	  on	  the	  end	  users	  and	  a	  ripple	  effect	  on	  the	  
economy.	  Modeling	  such	  interdependencies	  can	  play	  an	  important	  role	  in	  local	  
government	  decision	  making,	  including:	  (a)	  understanding	  the	  dynamics	  of	  the	  
whole	  infrastructure	  system	  so	  that	  future	  investments	  can	  be	  optimized	  and	  (b)	  
identifying	  existing	  critical	  local	  infrastructure	  systems	  that	  are	  crucial	  to	  maintain	  
urban	  services	  and	  develop	  appropriate	  risk	  mitigation	  and	  adaptation	  plans.	  In	  this	  
paper,	  we	  shed	  light	  on	  some	  of	  the	  major	  concerns	  of	  a	  local	  government	  around	  
disaster	  planning	  and	  climate	  change	  adaptation	  and	  discuss	  how	  infrastructure	  
interdependency	  modeling	  can	  address	  them.	  The	  capabilities	  and	  suitability	  of	  
three	  possible	  modeling	  approaches	  –	  agent-‐based	  modeling,	  system	  dynamics	  and	  
network	  flow	  models	  –	  are	  evaluated.	  We	  present	  a	  small	  scale	  case	  study	  using	  an	  
agent-‐based	  approach	  for	  developing	  a	  sea	  level	  rise	  adaptation	  strategy	  for	  the	  
infrastructure	  system	  of	  a	  local	  council	  in	  Sydney.	  Finally,	  we	  identify	  the	  key	  
research	  challenges	  to	  support	  local	  government	  decision-‐makers	  involved	  in	  
climate-‐adapted	  infrastructure	  management.	  	  
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Vulnerability	  to	  sea	  level	  rise	  of	  8	  beaches	  in	  Shoalhaven,	  New	  South	  
Wales	  
	  
Fahim	  Tonmoy	  (1)	  presenting,	  Abbas	  El-‐Zein	  (1),	  Isabelle	  Ghetti	  (2),	  Ray	  Massie	  (2)	  	  
(1)	  University	  of	  Sydney,	  NSW,	  Australia,	  (2)	  Shoalhaven	  City	  Council,	  NSW,	  Australia	  	  
	  
Shoalhaven	  council	  manages	  165	  kilometre	  of	  open	  coast,	  largest	  among	  New	  South	  
Wales	  councils.	  It	  houses	  a	  number	  of	  infrastructures,	  both	  public	  and	  private,	  
around	  its	  beaches	  which	  has	  high	  tourism	  value.	  The	  life	  span	  of	  some	  of	  the	  coastal	  
infrastructure	  is	  long	  enough	  to	  be	  affected	  by	  sea	  level	  rise	  (SLR)	  and	  associated	  
erosion	  processes.	  As	  a	  part	  of	  council's	  development	  of	  long	  term	  adaptation	  action	  
plans,	  this	  study	  was	  initiated	  by	  the	  council	  to	  rank	  eight	  of	  their	  highly	  exposed	  
beaches	  in	  terms	  of	  vulnerability	  to	  SLR.	  
	  
We	  start	  from	  the	  results	  of	  the	  hazard	  studies,	  commissioned	  by	  the	  council,	  which	  
mainly	  focused	  on	  the	  bio-‐physical	  risk	  of	  these	  beaches	  (i.e.	  identify	  at	  risk	  
infrastructure).	  However,	  from	  council's	  point	  of	  view,	  the	  challenge	  remains	  how	  to	  
identify	  the	  socio-‐economic	  and	  institutional	  implications	  of	  the	  identified	  in-‐
frastructure	  risks	  and	  the	  cascading	  impacts	  of	  failure	  of	  the	  at	  risk	  infrastructure.	  
We	  work	  with	  the	  council	  to	  develop	  vulnerability	  models,	  tailored	  to	  Shoalhaven	  
context	  by	  combining	  biophysical	  risks	  with	  their	  socio-‐economic	  and	  institutional	  
implications.	  An	  infrastructure	  interdependency	  model	  is	  also	  developed	  us-‐ing	  
system	  dynamics	  (SD)	  concept	  to	  account	  for	  interdependency	  of	  Shoalhaven	  
infrastructure.	  
	  
In	  this	  paper	  we	  present	  the	  assessment	  results	  and	  also	  include	  an	  analysis	  of	  the	  
sensitivity	  of	  vulnerability	  rankings	  to	  uncertainty	  and	  community	  preferences.	  
Results	  show	  that	  in	  the	  base	  case	  scenario	  Mollymook	  and	  Collingwood	  are	  the	  two	  
most	  vulnerable	  beaches.	  Our	  analysis	  show	  that	  base	  case	  ranking	  may	  vary	  with	  
the	  selection	  of	  particular	  community	  preference	  scenario.	  
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Adaptive	  capacity,	  adaptation	  and	  ethnic	  diversity	  in	  Australian	  
households	  
	  
Stephanie	  Toole	  (1),	  Natascha	  Klocker	  (1),	  Lesley	  Head	  (1)	  	  
(1)	  University	  of	  Wollongong,	  Wollongong,	  New	  South	  Wales,	  Australia	  	  
	  
Faced	  with	  the	  reality	  that	  climate	  change	  adaptation	  is	  both	  essential	  and	  
unavoidable,	  vulnerability	  and	  adaptive	  capacity	  have	  become	  a	  focus	  of	  climate	  
change	  research	  and	  policy	  initiatives.	  To	  date,	  much	  of	  this	  research	  has	  reiterated	  
seemingly	  fixed	  notions	  of	  the	  determinants	  of	  vulnerability	  and	  reduced	  adaptive	  
capacity;	  limited	  economic	  resources,	  limited	  education	  and	  skills,	  low	  social	  capital,	  
poor	  technology	  and	  infrastructure	  and	  limited	  access	  to	  resources.	  As	  a	  result,	  
particular	  social	  groups,	  including	  ethnic	  minorities,	  are	  often	  considered	  to	  be	  
highly	  vulnerable	  to	  climate	  change	  and	  have	  reduced	  adaptive	  capacity.	  This	  
research	  begins	  to	  challenge	  these	  existing	  notions.	  By	  moving	  from	  deficit-‐model	  
thinking,	  which	  focuses	  on	  weaknesses	  or	  vulnerabilities,	  to	  a	  strength-‐based	  
perspective	  which	  focuses	  on	  personal	  strengths,	  experiences,	  possibilities,	  and	  
capacities,	  we	  argue	  that	  the	  diverse	  cultural	  knowledges,	  skills	  and	  practices	  of	  
ethnic	  minority	  households	  contribute	  to	  adaptive	  capacity.	  Drawing	  on	  cross-‐
cultural	  research,	  including	  a	  survey	  of	  679	  New	  South	  Wales	  households	  from	  a	  
range	  of	  ethnic	  backgrounds	  (including	  Chinese,	  Arabic	  speaking,	  Vietnamese,	  
Filipino,	  Indian	  and	  Anglo-‐Australian),	  we	  find	  that	  adaptive	  capacity	  is	  culturally	  
variable,	  and	  that	  the	  attributes	  and	  vernacular	  practices	  of	  ethnic	  minority	  
households,	  such	  as	  household	  structure,	  water	  and	  energy	  use,	  food	  production	  
and	  consumption,	  and	  transport	  practices	  may	  contribute	  to	  adaptive	  capacity.	  In	  
doing	  so,	  this	  research	  highlights	  the	  importance	  of	  recognizing	  the	  unique	  
knowledges	  and	  diverse	  range	  of	  skills	  and	  practices	  of	  ethnically	  diverse	  
households,	  and	  the	  need	  to	  better	  understand	  how	  these	  knowledges,	  skills	  and	  
practices	  contribute	  to	  adaptive	  capacity	  and	  adaptation.	  
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Climate	  change	  impacts	  and	  adaptation	  in	  the	  energy	  sector	  
	  
Ferenc	  Toth	  (1)	  	  
(1)	  IAEA,	  Vienna,	  Austria	  	  
	  
The	  Fifth	  Assessment	  Report	  of	  the	  IPCC	  (2013)	  confirms	  that	  due	  the	  inertia	  of	  the	  
Earth's	  biogeophysical	  system,	  a	  considerable	  degree	  of	  climate	  change	  will	  be	  
unavoidable	  even	  if	  ambitious	  efforts	  will	  be	  made	  to	  curb	  greenhouse	  gas	  emissions	  
over	  the	  next	  few	  decades.	  The	  report	  also	  projects	  increasing	  frequency	  and	  
intensity	  of	  extreme	  weather	  events	  in	  most	  world	  regions.	  These	  trends	  will	  
possibly	  increase	  old	  and	  spawn	  new	  threats	  for	  energy	  installations	  and	  
infrastructure	  through	  the	  whole	  energy	  chain.	  This	  presentation	  addresses	  the	  
related	  scientific	  and	  policy	  issues.	  
	  
The	  policy	  relevance	  is	  apparent	  from	  the	  fact	  that,	  according	  to	  the	  2012	  World	  
Energy	  Outlook	  of	  the	  International	  Energy	  Agency,	  globally	  USD	  37	  trillion	  (in	  2011	  
dollars)	  will	  need	  to	  be	  invested	  in	  energy	  systems	  between	  2012	  and	  2035.Most	  
new	  installations	  will	  be	  subject	  to	  significantly	  changing	  weather	  patterns	  over	  their	  
multi-‐decade	  lifetime.	  Over	  60%	  of	  this	  investment	  will	  be	  required	  in	  non-‐OECD	  
countries	  to	  satisfy	  fast	  increasing	  energy	  demand.	  It	  will	  be	  particularly	  important	  to	  
implement	  these	  investments	  in	  a	  climate-‐robust	  manner.	  
	  
The	  presentation	  will	  follow	  the	  structure	  of	  the	  energy	  supply	  chain	  from	  primary	  
energy	  sources	  /	  resources,	  extraction	  and	  transport,	  through	  conversion	  into	  
secondary	  energy	  forms,	  and	  then	  to	  distribution	  for	  end-‐use	  as	  final	  energy.	  It	  
provides	  an	  assessment	  of	  impacts	  of	  climate	  change	  and	  extreme	  weather	  events	  
on	  energy	  installations	  and	  energy	  supply	  infrastructures;	  technological	  options	  and	  
policy	  strategies	  to	  reduce	  their	  exposure	  and	  vulnerability	  and	  to	  increase	  their	  
resilience	  to	  climate-‐	  and	  weather-‐related	  hazards.	  
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Economics	  of	  adaptation	  decisions	  in	  the	  energy	  sector	  
	  
Ferenc	  Toth	  (1)	  	  
(1)	  IAEA,	  Vienna,	  Austria	  	  
	  
Incremental	  climate	  change	  and	  the	  related	  changes	  in	  the	  patterns	  of	  extreme	  
weather	  events	  will	  increasingly	  affect	  the	  energy	  sector	  over	  the	  coming	  decades.	  
Many	  components	  of	  the	  energy	  supply	  infrastructure	  (thermal,	  nuclear	  and	  
hydropower	  plants,	  pipelines,	  etc.)	  incur	  large	  upfront	  investment	  costs	  and	  have	  
long	  economic	  lifetimes.	  Their	  economic	  performance	  is	  fundamental	  for	  the	  
investors	  and	  their	  services	  (electricity,	  heat,	  fuels)	  are	  indispensable	  for	  the	  society	  
and	  the	  economy.	  This	  raises	  a	  wide	  range	  of	  adaptation	  decisions	  ranging	  from	  
regulatory	  and	  design	  standards	  to	  investment	  decisions	  for	  climate	  proofing	  new	  
builds	  and	  operating	  decisions	  of	  existing	  infrastructure.	  A	  broad	  range	  of	  decision	  
making	  tools	  can	  be	  used	  to	  assess	  adaptation	  options	  and	  to	  provide	  substantial	  
information	  for	  policy	  makers	  involved	  in	  adaptation	  decisions	  at	  various	  levels.	  
	  
This	  presentation	  will	  assess	  a	  range	  of	  economic	  decision	  tools	  with	  a	  view	  to	  their	  
potential	  applicability	  in	  adaptation	  decisions	  in	  the	  energy	  sector.	  The	  tools	  include	  
decision	  analysis,	  cost-‐benefit	  analysis,	  cost-‐effectiveness	  analysis,	  and	  portfolio	  
theory.	  The	  choice	  among	  them	  is	  largely	  determined	  by	  the	  role	  of	  the	  user	  in	  
making	  adaptation	  decision	  in	  the	  energy	  sector:	  owner/operator	  of	  a	  power	  plant;	  
manager	  of	  a	  utility	  with	  a	  broader	  set	  of	  assets,	  regional	  or	  national	  energy	  sector	  
regulator	  responsible	  for	  reliable	  supply	  of	  energy,	  and	  other	  conditions	  and	  criteria.	  
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Climate	  change	  vulnerability	  and	  adaptation	  in	  the	  nuclear	  energy	  
sector	  
	  
Ferenc	  Toth	  (1)	  	  
(1)	  IAEA,	  Vienna,	  Austria	  	  
	  
In	  its	  Fifth	  Assessment	  Report	  (AR5),	  Working	  Group	  I	  of	  the	  Intergovernmental	  
Panel	  on	  Climate	  Change	  (IPCC)	  projects	  -‐	  relative	  to	  the	  1986-‐2005	  baseline	  
climatology	  -‐	  higher	  mean	  surface	  temperatures,	  shifting	  precipitation	  patterns	  and	  
changes	  in	  other	  climate	  attributes,	  accompanied	  by	  changes	  in	  the	  patterns,	  
magnitude,	  duration	  and	  intensity	  of	  extreme	  events.	  
	  
The	  nuclear	  energy	  sector	  will	  be	  affected	  by	  these	  changes	  in	  many	  ways.	  Higher	  
mean	  ambient	  air	  temperatures	  will	  reduce	  the	  efficiency	  of	  thermal	  conversion,	  
leading	  to	  less	  output	  from	  the	  same	  capacity.	  Higher	  air	  and	  water	  temperatures	  
will	  reduce	  cooling	  efficiency,	  increasing	  the	  demand	  for	  water	  diversion	  for	  cooling	  
purposes.	  Lower	  precipitation	  will	  decrease	  the	  amount	  and	  increase	  the	  
temperature	  of	  water	  available	  for	  cooling.	  Warm	  spells	  with	  higher	  temperature	  
conditions	  lasting	  longer	  will	  exacerbate	  the	  decline	  of	  conversion	  efficiency	  and	  
increase	  the	  cooling	  challenge.	  Longer	  and	  more	  intense	  drought	  conditions	  will	  add	  
to	  these	  problems.	  
	  
This	  presentation	  will	  assess	  the	  full	  range	  of	  potential	  climate	  change	  impacts	  and	  
adaptation	  options	  in	  the	  global	  nuclear	  energy	  sector.	  Special	  emphasis	  is	  given	  to	  
impacts	  and	  adaptation	  options	  of	  extreme	  weather	  events	  under	  a	  gradually	  
changing	  climate	  regime	  that	  are	  likely	  to	  affect	  the	  safe	  operation	  and	  the	  overall	  
safety	  of	  nuclear	  power	  plants.	  Hard	  (technical	  and	  technological)	  and	  soft	  
(institutional	  and	  procedural)	  measures	  are	  assessed	  to	  reduce	  the	  vulnerability	  and	  
enhance	  the	  safety	  of	  nuclear	  plants	  with	  a	  view	  to	  changing	  climatic	  and	  extreme	  
weather	  conditions	  over	  their	  long	  operating	  time	  period.	  
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Mitigation-‐adaptation	  nexus	  in	  the	  energy	  sector	  
	  
Ferenc	  Toth	  (1)	  	  
(1)	  IAEA,	  Vienna,	  Austria	  	  
	  
The	  world	  society	  will	  face	  a	  double	  challenge	  to	  increase	  energy	  supply	  to	  an	  
increasing	  global	  population	  and	  to	  mitigate	  GHG	  emissions	  throughout	  this	  century.	  
Implementation	  of	  the	  Copenhagen	  Accord	  of	  the	  UNFCCC	  requires	  following	  the	  
IPCC	  RCP2.6	  mitigation	  pathway	  for	  all	  GHGs,	  particularly	  energy	  and	  industry	  
related	  CO2	  emissions.	  Global	  GHG	  emissions	  will	  need	  to	  decrease	  fast,	  
energy	  related	  CO2	  emissions	  will	  need	  to	  become	  negative	  beyond	  2070.	  During	  this	  
timeframe	  the	  energy	  sector	  will	  be	  increasingly	  affected	  by	  gradual	  changes	  in	  
temperature,	  precipitation	  and	  other	  climatic	  attributes	  as	  well	  as	  by	  changes	  in	  
extreme	  weather	  events.	  
	  
This	  poses	  a	  complex	  decision	  problem	  for	  all	  stakeholders	  in	  the	  energy	  sector.	  
Decarbonizing	  the	  energy	  sector	  means	  that	  there	  will	  be	  an	  increasing	  need	  for	  the	  
deployment	  of	  low-‐carbon	  technologies	  while	  their	  technical	  and	  economic	  
performance	  will	  be	  affected	  by	  unfolding	  climate	  change.	  Although	  there	  are	  no	  
direct	  trade-‐offs	  between	  mitigation	  and	  adaptation	  (i.e.	  climate	  change	  preventing	  
the	  use	  of	  low-‐carbon	  technologies),	  the	  impacts	  on	  the	  availability	  and	  properties	  of	  
other	  resources	  (especially	  water	  and	  land)	  create	  linkages	  that	  need	  to	  be	  
addressed	  in	  an	  integrated	  mitigation-‐adaptation	  decision	  framework.	  
	  
This	  presentation	  will	  discuss	  selected	  cases	  of	  the	  adaptation-‐mitigation	  linkages	  in	  
the	  energy	  sector,	  such	  as	  the	  impacts	  of	  climate	  change	  on	  water	  resources	  and	  
supply	  versus	  the	  need	  for	  increasing	  deployment	  of	  low-‐carbon	  technologies	  that	  
are	  large	  water	  users	  and	  the	  trade-‐offs	  in	  land	  use	  for	  low-‐carbon	  energy	  supply	  
versus	  food	  and	  fibre	  production,	  forests	  and	  natural	  ecosystems	  services.	  
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Perceived	  climate	  change	  impacts	  and	  adaption	  options	  among	  
cropping	  farmers:	  Evidence	  from	  North-‐West	  Cambodia	  
	  
Van	  Touch	  (1),	  Robert	  J	  Martin	  (2),	  Annette	  Cowie	  (3),	  Fiona	  Scott	  (4),	  De	  Li	  Liu	  (5)	  	  
(1)	  University	  of	  New	  England,	  Armidale,	  Australia,	  (2)	  University	  of	  New	  England,	  
Armidale,	  Australia,	  (3)	  Rural	  Climate	  Solutions;	  A	  partnership	  between	  University	  of	  
New	  England	  and	  NSW	  Department	  of	  Primary	  Industries,	  Armidale,	  Australia,	  (4)	  
NSW	  Trade	  &	  Investment,	  Tamworth,	  Australia,	  (5)	  NSW	  Department	  of	  Primary	  
Industries,	  Wagga	  Wagga,	  Australia	  	  
	  
This	  research	  examined	  impacts	  and	  adaption	  options	  to	  climate	  variability	  and	  
change	  among	  cropping	  smallholders	  in	  the	  rain-‐fed	  farming	  systems	  in	  North-‐West	  
Cambodia.	  The	  household	  survey	  was	  done	  in	  early	  2013	  where	  390	  farmers	  were	  
interviewed	  using	  participatory	  diagnostic	  tools.	  The	  study	  found	  most	  respondents	  
perceived	  the	  changes	  in	  climate	  –	  included	  changed	  rainfall	  pattern	  (93%),	  
extended	  dry	  season	  (82%),	  delayed	  the	  start	  of	  rainy	  season	  (92%),	  declining	  annual	  
rainfall	  (89%)	  and	  rising	  temperature	  (91%).	  Most	  of	  these	  perceptions	  were	  
consistent	  with	  regional	  climate	  records.	  Comparing	  the	  current	  yield	  (2012)	  and	  
past	  yield	  (2008),	  the	  farmers	  experienced	  yield	  declines	  of	  28%	  (maize),	  16%	  
(cassava),	  22%	  (soybean),	  19%	  (mungbean)	  and	  29%	  (peanut);	  while	  the	  official	  
statistics	  showed	  the	  yield	  decreases	  of	  20%	  (maize),	  28%	  (cassava),	  20%	  (soybean),	  
9%	  (mungbean)	  and	  3%	  (peanut).	  Although	  the	  causes	  of	  yield	  declines	  could	  not	  be	  
clearly	  explained,	  the	  farmers	  believed	  climate	  was	  one	  of	  the	  most	  critical	  factors	  
causing	  the	  decline.	  
	  	  
Changing	  crop	  species	  and	  adjusting	  sowing	  date	  were	  the	  most	  common	  measures	  
proposed	  by	  farmers	  to	  tackle	  climate	  variability	  and	  change	  in	  the	  region.	  However,	  
most	  of	  them	  struggled	  to	  deal	  with	  the	  adverse	  climate	  impacts.	  Options	  to	  reduce	  
climate	  risk	  such	  as	  adoption	  of	  conservation	  agriculture	  practices	  did	  not	  appear	  to	  
be	  a	  consideration	  by	  farmers.	  Studies	  on	  climate	  variability	  and	  change	  in	  relation	  
to	  farming	  systems	  are	  urgently	  required,	  and	  appropriate	  coping	  and	  adaptation	  
measures	  should	  be	  assessed	  and	  implemented	  to	  more	  effectively	  reduce	  the	  risk	  
of	  adverse	  impacts	  of	  climate	  change.	  
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Estimating	  parameters	  for	  distributions	  for	  catastrophic	  and	  climate	  
impacted	  events	  based	  on	  expert	  opinions	  
	  
Stefan	  Trueck	  (1),	  Supriya	  Mathew	  (2),	  Tim	  Keighley	  (1)	  	  
(1)	  Macquarie	  University,	  Sydney,	  NSW,	  Australia,	  (2)	  Charles	  Darwin	  University,	  Alice	  
Springs,	  Northern	  Territory,	  Australia	  	  
	  
The	  analysis	  of	  extreme	  events	  is	  challenging,	  but	  important,	  as	  occurrence	  of	  an	  
extreme	  is	  usually	  associated	  with	  high	  damage.	  In	  general,	  frequency	  of	  extremes	  
are	  modelled	  using	  Poisson	  distributions	  while	  damage	  is	  modelled	  using	  heavy-‐
tailed	  distributions	  or	  distributions	  that	  allow	  for	  extreme	  outcomes	  such	  as	  e.g.	  the	  
Lognormal,	  Weibull	  or	  Burr	  distribution.	  These	  distributions	  are	  widely	  used	  to	  fit	  
damage	  data	  and	  help	  to	  better	  represent	  the	  tails	  of	  the	  distribution.	  There	  are	  
certain	  specific	  contexts	  (e.g.	  local	  studies,	  extremely	  rare	  events)	  where	  data	  
available	  may	  not	  be	  sufficient	  to	  fit	  a	  distribution	  or	  derive	  parameter	  values	  for	  the	  
frequency	  and	  damage	  distributions.	  This	  paper	  discusses	  such	  circumstances	  and	  
examines	  the	  potentials	  of	  using	  expert	  opinions	  in	  order	  to	  obtain	  values	  of	  the	  
distribution	  parameters.	  In	  particular	  we	  illustrate	  how	  to	  solve	  for	  parameters	  so	  
that	  common	  distributions	  satisfy	  two	  quantile	  conditions.	  An	  illustration	  of	  the	  
method	  is	  provided	  for	  the	  application	  of	  quantifying	  the	  risk	  of	  bushfires	  in	  a	  local	  
area	  in	  Northern	  Sydney.	  
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A	  quantitative	  metric	  to	  identify	  critical	  elements	  within	  seafood	  
supply	  networks	  
	  
Eva	  Plaganyi	  (1),	  Ingrid	  van	  Putten	  (2),	  Olivier	  Thebaud	  (1),	  Alistair	  Hobdat	  (2),	  James	  
Innes	  (1),	  Lilly	  Lim-‐Camacho	  (1),	  Ana	  Norman-‐Lopez	  (1),	  Rodrigo	  Bustamante	  (1),	  
Anna	  Farmery	  (3),	  Aysha	  Fleming	  (2),	  Stewart	  Frusher	  (3),	  Bridget	  Green	  (3),	  Eriko	  
Hoshino	  (3),	  Sarah	  Jennings	  (3),	  Gretta	  Pecl	  (3),	  Sean	  Pascoe	  (1),	  Peggy	  Schrobback	  
(4),	  Linda	  Thomas	  (2)	  
(1)	  Climate	  Adaptation	  Flagship,	  Commonwealth	  Scientific	  and	  Industrial	  Research	  
Organisation,	  Brisbane,	  Australia,	  (2)	  Climate	  Adaptation	  Flagship,,	  Hobart,	  
Australia,	  (3)	  University	  of	  Tasmania,	  Hobart,	  Australia,	  (4)	  Queensland	  University	  of	  
Technology,	  Brisbane,	  Australia	  	  
	  
A	  theoretical	  basis	  is	  required	  for	  comparing	  key	  features	  and	  critical	  elements	  in	  
wild	  fisheries	  and	  aquaculture	  supply	  chains	  under	  a	  changing	  climate.	  Here	  we	  
develop	  a	  new	  quantitative	  metric	  that	  is	  analogous	  to	  indices	  used	  to	  analyse	  food-‐
webs	  and	  identify	  key	  species.	  The	  Supply	  Chain	  Index	  (SCI)	  identifies	  critical	  
elements	  as	  those	  elements	  with	  large	  throughput	  rates,	  as	  well	  as	  greater	  
connectivity.	  The	  sum	  of	  the	  scores	  for	  a	  supply	  chain	  provides	  a	  single	  metric	  that	  
roughly	  captures	  both	  the	  resilience	  and	  connectedness	  of	  a	  supply	  chain.	  
Standardised	  scores	  can	  facilitate	  crosscomparisons	  both	  under	  current	  conditions	  
as	  well	  as	  under	  a	  changing	  climate.	  Identification	  of	  key	  elements	  along	  the	  supply	  
chain	  may	  assist	  in	  informing	  adaptation	  strategies	  to	  reduce	  anticipated	  future	  risks	  
posed	  by	  climate	  change.	  The	  SCI	  also	  provides	  information	  on	  the	  relative	  stability	  
of	  different	  supply	  chains	  based	  on	  whether	  there	  is	  a	  fairly	  even	  spread	  in	  the	  
individual	  scores	  of	  the	  top	  few	  key	  elements,	  compared	  with	  a	  more	  critical	  
dependence	  on	  a	  few	  key	  individual	  supply	  chain	  elements.	  We	  use	  as	  a	  case	  study	  
the	  Australian	  southern	  rock	  lobster	  Jasus	  edwardsii	  fishery	  and	  an	  additional	  four	  
real-‐world	  Australian	  commercial	  fishery	  and	  two	  aquaculture	  industry	  supply	  chains	  
to	  highlight	  the	  utility	  of	  a	  systematic	  method	  for	  describing	  supply	  chains.	  Overall,	  
our	  simple	  methodological	  approach	  to	  empiricallybased	  supply	  chain	  research	  
provides	  an	  objective	  method	  for	  comparing	  the	  resilience	  of	  supply	  chains	  and	  
highlighting	  components	  that	  may	  be	  critical.	  
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Vulnerability	  influences	  the	  successful	  implementation	  of	  climate	  
change	  adaptations	  
	  
Sarah	  Metcalf	  (1),	  Ingrid	  van	  Putten	  (2,3),	  Stewart	  Frusher	  (2),	  Nadine	  Marshall	  (4),	  
Malcolm	  Tull	  (1),	  Nick	  Caputi	  (6),	  Marcus	  Haward	  (2),	  Alistair	  Hobday	  (3),	  Neil	  
Holbrook	  (2),	  Sarah	  Jennings	  (5),	  Gretta	  Pecl	  (2),	  Jenny	  Shaw	  (7)	  	  
(1)	  Murdoch	  University,	  School	  of	  Management	  and	  Governance,	  Perth,	  Australia,	  (2)	  
Institute	  for	  Marine	  and	  Antarctic	  Studies,	  University	  of	  Tasmania,	  Hobart,	  Australia,	  
(3)	  CSIRO	  Wealth	  from	  Oceans	  and	  Climate	  Adaptation	  Flagship,	  CSIRO	  Marine	  and	  
Atmospheric	  Research,	  Hobart,	  Australia,	  (4)	  CSIRO	  Ecosystems	  Sciences	  and	  Climate	  
Adaptation	  Flagship,	  Townsville,	  Australia,	  (5)	  Tasmanian	  School	  of	  Business	  and	  
Economics,	  University	  of	  Tasmania,	  Hobart,	  Australia,	  (6)	  Department	  of	  Fisheries,	  
Western	  Australia,	  Perth,	  Australia,	  (7)	  Western	  Australian	  Marine	  Science	  
Institution,	  Perth,	  Australia	  	  
	  
To	  assist	  adaptation	  planning	  and	  the	  implementation	  of	  adaptation	  strategies,	  
identifying	  barriers	  and	  enablers	  to	  adaptation	  is	  important.	  Adaptive	  capacity,	  
resource	  dependence,	  local	  climate	  exposure	  and	  sensitivity	  were	  used	  to	  assess	  
socio-‐economic	  vulnerability	  to	  climate	  change	  for	  three	  Australian	  coastal	  
communities.	  Higher	  adaptive	  capacity	  in	  the	  case	  study	  communities	  (St	  Helens,	  
Tasmania	  (Tas);	  Bowen,	  Queensland	  (Qld);	  Geraldton,	  Western	  Australia	  (WA))	  was	  
associated	  with	  larger	  population	  size	  while	  greater	  resource	  dependence,	  and	  lower	  
human	  and	  natural	  capital	  were	  associated	  with	  smaller	  populations.	  Socio-‐
economic	  vulnerability	  was	  strongly	  influenced	  by	  climate	  exposure	  and	  sensitivity	  
with	  the	  moderately-‐sized	  Bowen	  having	  the	  highest	  vulnerability	  to	  climate	  change.	  
Adaptation	  strategies	  that	  used	  available	  assets,	  improved	  adaptive	  capacity	  or	  
reduced	  socio-‐economic	  vulnerability	  were	  identified	  in	  partnership	  with	  local	  
communities,	  including	  increased	  and	  diversified	  employment	  opportunities,	  the	  re-‐
establishment	  of	  local	  fish	  markets	  and	  improving	  education	  and	  communication.	  
The	  level	  of	  resources,	  or	  ‘capitals',	  available	  to	  communities	  can	  indicate	  where	  
barriers	  and	  enablers	  to	  adaptation	  exist.	  Identified	  barriers	  to	  adaptation	  included	  a	  
heavy	  reliance	  on	  one	  sector	  for	  employment	  and	  a	  lack	  of	  physical	  capital.	  
Knowledge	  of	  the	  characteristics	  of	  a	  community	  or	  State	  can	  help	  prioritise	  
adaptation	  strategies	  to	  reduce	  socio-‐economic	  vulnerability	  to	  marine	  climate	  
change.	  



	  
	  
	  
	  
	  
	  
	  

	  

354	  

57	  
	  

Wang	  
	  

Oral	  
Parallel	  session	  28,	  Thursday	  1.30-‐3.00pm	  

	  
	  

Flood	  Risk	  Management	  and	  Adaptation	  Action	  for	  the	  Taiwan	  Electric	  
Sector	  
	  
King	  Wang	  (1)	  	  
(1)	  Chung	  Hua	  Institution	  for	  Economic	  Research,	  Taipei,	  Taiwan	  	  
	  
Rising	  global	  mean	  temperature	  has	  been	  accompanied	  by	  changes	  in	  the	  extreme	  
weather	  and	  climate	  variability.	  The	  implementation	  of	  adaptation	  action	  plans	  in	  
various	  sectors	  is	  currently	  one	  of	  the	  top	  priorities	  in	  Taiwanese	  governmental	  
policy	  agenda	  against	  climate	  change	  impacts.	  The	  electric	  sector	  plays	  the	  key	  role	  
of	  climate	  adaptation	  in	  the	  energy	  industry.	  Risk	  assessment	  of	  impact	  of	  climate	  
change	  on	  Taiwan	  electric	  system	  identifies	  extreme	  rainfall	  events	  from	  both	  
typhoon	  and	  heavy	  downpour	  are	  the	  major	  risks.	  How	  to	  cope	  with	  the	  possible	  
impacts	  of	  these	  extreme	  events	  and	  prepare	  appropriate	  adaptation	  is	  a	  necessary	  
and	  urgent	  task	  for	  the	  utility	  company.	  The	  study	  identifies	  and	  analyses	  the	  risk	  of	  
the	  extreme	  rainfall	  events	  and	  formulates	  appropriate	  actions	  for	  flood	  risk	  
management	  adaptation	  for	  the	  sector.	  We	  adopt	  the	  framework	  of	  decision	  making	  
under	  risk	  and	  uncertainty	  and	  carry	  out	  a	  stochastic	  cost	  and	  benefit	  analysis	  for	  the	  
flood	  risk	  management.	  Current	  and	  future	  Impacts	  of	  weather	  and	  climate	  change	  
on	  power	  sectors	  are	  prioritized	  by	  the	  multi-‐criteria	  analysis	  to	  assess	  the	  
vulnerability	  of	  the	  power	  system.	  Appropriate	  adaptation	  actions	  for	  the	  electricity	  
sector	  are	  presented.	  Finally,	  we	  mainstream	  our	  flood	  adaptation	  actions	  into	  the	  
risk	  management	  of	  the	  utility	  company,	  Taipower.	  Our	  study	  can	  contribute	  
significantly	  to	  the	  risk	  reduction	  on	  the	  flood	  impact	  of	  climate	  change	  and	  to	  the	  
design	  of	  adaptation	  actions	  for	  the	  Taiwan	  electric	  sector.	  
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Built	  environment	  under	  changing	  climate:	  enabling	  adaptation	  by	  
standard,	  planning	  and	  policy	  nexus	  development	  
	  
Xiaoming	  Wang	  (1)	  	  
(1)	  Land	  and	  Water	  Flagship,	  CSIRO,	  Highett,	  Australia	  	  
	  
IPCC	  5th	  Assessment	  Report	  on	  Climate	  Change	  for	  Policymakers	  further	  affirms	  the	  
continuing	  trend	  of	  global	  warming	  and	  their	  observed	  geophysical	  effects	  (IPCC,	  
2013).	  Thus,	  it	  is	  important	  to	  understand	  the	  impacts	  of	  changing	  climates	  and	  
increasing	  disaster	  risks	  on	  our	  built	  environment,	  in	  particular,	  develop	  adaptation	  
pathways	  to	  mitigate	  the	  impacts	  through	  the	  nexus	  of	  climate-‐conscious	  design	  
standards,	  planning	  and	  policies.	  Firstly,	  the	  implications	  of	  climate	  change	  to	  built	  
assets	  is	  presented,	  and	  an	  approach	  to	  develop	  resilient	  engineering	  structures	  by	  
enhanced	  design	  standards	  to	  maintain	  durability	  under	  changing	  climate	  is	  then	  
introduced.	  Secondly,	  an	  integrated	  approach	  is	  demonstrated	  to	  develop	  timely	  and	  
spatially	  targeted	  regional	  coastal	  planning	  to	  mitigate	  the	  impacts	  of	  coastal	  
inundation	  under	  sea	  level	  rise	  and	  increasing	  extreme	  winds.	  Finally,	  a	  large-‐scale	  
reactive	  and	  proactive	  intervention	  options	  to	  mitigate	  coastal	  inundation,	  extreme	  
winds	  and	  bushfire	  at	  a	  national	  scale	  are	  examined	  in	  terms	  of	  cost	  and	  benefit	  for	  
the	  development	  of	  national	  adaptation	  policies.	  



	  
	  
	  
	  
	  
	  
	  

	  

356	  

163	  
	  

Ware	  
	  

Oral	  
Parallel	  session	  16,	  Wednesday	  3.30-‐5.00pm	  

	  
	  

Constructing	  coastal	  protection	  on	  Australia’s	  Gold	  Coast	  
	  
Dan	  Ware	  (1,2)	  	  
(1)	  Griffith	  Centre	  For	  Coastal	  Management,	  Gold	  Coast,	  Australia,	  (2)	  CSIRO	  
Adaptation	  Flagship,	  Canberra,	  Australia	  	  
	  
Since	  the	  1960’s,	  the	  Gold	  Coast	  has	  been	  the	  location	  of	  a	  series	  of	  coastal	  
engineering	  works	  designed	  to	  maintain	  both	  public	  and	  private	  values	  of	  the	  
shoreline.	  In	  maintaining	  recreational	  amenity	  whilst	  simultaneously	  protecting	  
property,	  the	  cities	  coastal	  engineers	  have	  so	  far	  avoided	  the	  fabled	  seawall	  
conundrum	  whereby	  building	  a	  seawall	  must	  result	  in	  the	  loss	  of	  a	  beach.	  The	  secret	  
to	  breaking	  the	  conundrum	  is	  money	  and	  lots	  of	  it,	  each	  year	  tens	  of	  millions	  of	  
dollars	  are	  spent	  by	  governments	  pumping	  sand	  around	  Gold	  Coast	  beaches.	  
	  
This	  study	  has	  examined	  the	  drivers	  and	  dynamics	  of	  the	  construction	  of	  coastal	  
protection	  on	  the	  Gold	  Coast	  through	  a	  series	  of	  case	  studies.	  Data	  for	  the	  study	  was	  
collected	  through	  semi-‐structured	  interviews,	  a	  historical	  review	  of	  media	  and	  policy	  
and	  participant	  observation.	  Data	  was	  analysed	  inductively	  using	  grounded	  theory	  
method	  with	  further	  work	  towards	  the	  completion	  of	  the	  thesis	  ongoing.	  
	  
Not	  withstanding	  some	  unique	  characteristics,	  the	  drivers	  and	  dynamics	  of	  coastal	  
protection	  on	  the	  Gold	  Coast	  provide	  significant	  insights	  for	  Australian	  coastal	  
settlements	  considering	  the	  practicalities	  of	  rising	  sea	  levels.	  Given	  the	  level	  of	  
community	  opposition	  and	  politicisation	  of	  planning	  mechanisms	  designed	  to	  
facilitate	  retreat	  of	  settlements	  exposed	  to	  rising	  sea	  levels,	  many	  communities	  may	  
soon	  find	  themselves	  paying	  significant	  attention	  to	  the	  meaning	  of	  coastal	  
protection.	  
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Supporting	  adaptation	  decision-‐making:	  National,	  sector	  and	  regional	  
approaches	  for	  Australia	  
	  
Bob	  Webb	  (1)	  	  
(1)	  ANU,	  Canberra,	  ACT,	  Australia	  	  
	  
The	  presentation	  describes	  the	  outcomes	  of	  a	  sequence	  of	  nationally-‐funded	  
projects	  that	  have	  identified	  the	  practice	  support	  needs	  of	  climate	  adaptation	  
decision-‐makers	  in	  Australia;	  and	  priority	  initiatives	  to	  address	  those	  needs	  at	  
national,	  sectoral	  and	  regional/local	  levels.	  The	  projects,	  reporting	  progressively	  
during	  2013/2014,	  included	  input	  from	  a	  wide	  range	  of	  stakeholders,	  reviewed	  
current	  international	  and	  Australian	  products	  and	  services,	  and	  synthesised	  leading	  
practice	  from	  Australian	  and	  international	  experience.	  
	  
Categories	  of	  end-‐user	  need	  identified	  included	  entry-‐level	  planning,	  more	  complex	  
decision-‐making,	  undertaking	  transformational	  as	  well	  as	  incremental	  change,	  and	  
assurance	  on	  good	  adaptation	  governance.	  The	  consultations	  confirmed	  that	  some	  
requirements	  are	  common	  across	  sectors	  and	  regions,	  and	  others	  highly	  
differentiated.	  
	  
The	  priority	  support	  initiatives,	  now	  underway,	  address	  common	  needs	  that	  can	  be	  
met	  nationally,	  whilst	  distributed	  demand-‐driven	  approaches	  best	  meet	  
differentiated	  needs.	  They	  also	  build	  on	  existing	  products	  and	  initiatives	  which,	  
positioned	  within	  an	  overall	  strategy,	  can	  collectively	  make	  a	  significant	  difference.	  	  
The	  solutions	  include	  nationally-‐endorsed	  best	  practice	  guidance	  that	  also	  points	  to	  
the	  most	  credible	  data/knowledge	  sources;	  increased	  collaboration	  and	  sharing	  
across	  public/private/community	  sectors;	  and	  enabling	  strategies	  including	  
national/sectoral/regional	  communities	  of	  practice	  and	  brokering	  services.	  
	  
The	  context	  is	  that	  current	  support	  is	  highly	  fragmented,	  leading	  to	  problems	  of	  end-‐
user	  confusion,	  unsustainable	  duplication	  of	  effort,	  and	  limited	  product	  support	  and	  
improvement.	  A	  positive	  feature	  has	  been	  significant	  growth	  in	  activity	  in	  the	  private	  
and	  community	  sectors	  to	  complement	  that	  in	  the	  public	  sector.	  For	  organisations	  in	  
all	  sectors,	  the	  next	  wave	  of	  products	  and	  support	  can	  provide	  better	  guidance	  and	  
more	  confidence.	  	  
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A	  (short)	  history	  of	  adaptation	  practice	  and	  framing:	  implications	  going	  
forward	  
	  
Bob	  Webb	  (1)	  	  
(1)	  ANU,	  Canberrra,	  ACT,	  Australia	  	  
	  
Philosopher/poet	  Santayana	  said	  that	  ‘those	  who	  cannot	  remember	  the	  past	  are	  
condemned	  to	  repeat	  it'.	  Climate	  adaptation	  is	  too	  young	  a	  discipline	  to	  fully	  
appreciate	  its	  continuing	  evolution.	  Yet	  there	  has	  been	  dramatic	  growth	  in	  research,	  
policy	  and	  practice	  around	  the	  world	  especially	  over	  the	  last	  15	  years;	  and	  there	  is	  
some	  urgency	  to	  draw	  on	  the	  learning	  from	  this	  experience.	  
	  
This	  presentation	  summarises	  some	  of	  the	  main	  themes	  and	  evolution	  of	  adaptation	  
practice	  and	  framing	  over	  time.	  It	  draws	  on	  major	  syntheses	  including	  the	  five	  IPCC	  
assessments	  up	  to	  2014;	  and	  in	  Australia,	  on	  those	  projects,	  including	  some	  led	  by	  
the	  author,	  that	  have	  synthesised	  practical	  project	  approaches	  and	  learning,	  drawing	  
extensively	  on	  stakeholders'	  experience.	  
	  
It	  identifies	  evolution	  through	  a	  number	  of	  ‘generations'	  of	  adaptation	  practice	  and	  
framing.	  Some	  of	  these	  have	  already	  been	  well	  discussed	  in	  the	  literature	  such	  as	  the	  
evolution	  from	  the	  initial	  ‘top-‐down'	  scenario-‐driven	  climate	  impact	  and	  risk	  
assessments;	  through	  to	  ‘bottom	  up'	  vulnerability	  assessments	  grounded	  in	  current-‐
day	  social	  attributes;	  and	  in	  more	  recent	  times,	  incorporation	  of	  these	  supposed	  
opposites	  into	  more	  integrated	  assessment	  approaches.	  However	  this	  is	  a	  very	  
limited	  view	  of	  alternative	  adaptation	  framings,	  especially	  given	  the	  increasing	  need	  
to	  move	  from	  risk	  assessment	  to	  options,	  decisions	  and	  action;	  and	  to	  ongoing	  cycles	  
of	  adaptive	  change	  and	  engagement.	  
	  
Based	  on	  the	  evidence	  to	  date,	  a	  more	  holistic	  synthesis	  is	  presented	  of	  the	  various	  
dimensions	  of	  adaptation	  framing,	  and	  how	  appreciation	  of	  their	  nature	  and	  
evolution	  can	  help	  decision-‐makers	  and	  practitioners	  move	  forward	  with	  
stakeholders.	  
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Preserving	  Organisational	  Value	  through	  Climate	  Change	  Adaptation	  
	  
Jason	  West	  (1,2)	  	  
(1)	  Blue	  Leader	  Financial,	  Brisbane,	  Australia,	  (2)	  BHP	  Billiton,	  Brisbane,	  Australia	  	  
	  
The	  recent	  growth	  in	  the	  probability	  and	  expected	  costs	  associated	  with	  the	  risk	  of	  
climate	  change	  emphasises	  the	  importance	  of	  developing	  and	  deploying	  new	  
technology,	  and	  redesigning	  infrastructure	  and	  other	  assets,	  that	  will	  enable	  
companies	  to	  respond	  to	  such	  change	  without	  excessive	  reductions	  in	  profitability.	  
The	  nature	  and	  extent	  of	  adaptation	  in	  each	  situation	  will	  depend	  on	  the	  costs	  
involved	  compared	  with	  the	  benefits	  of	  adopting	  different	  adaptation	  strategies	  to	  
achieve	  a	  target	  level	  of	  resilience.	  Companies	  that	  choose	  to	  adapt	  and	  do	  so	  
effectively	  will	  benefit	  from	  an	  improvement	  in	  their	  net	  risk-‐return	  profile	  while	  
those	  that	  do	  not	  adapt	  choose	  not	  to	  because	  the	  value	  of	  the	  expected	  reduction	  
in	  risk	  is	  not	  expected	  to	  offset	  the	  effect	  of	  the	  reduction	  in	  returns.	  The	  benefits	  of	  
adaptation	  are	  more	  likely	  to	  appear,	  not	  in	  the	  form	  of	  higher	  returns,	  but	  in	  a	  
significant	  reduction	  in	  earnings	  volatility.	  Ultimately	  this	  will	  generate	  higher	  risk-‐
adjusted	  returns	  for	  adaptive	  organisations.	  This	  presentation	  will	  discuss	  how	  this	  is	  
possible	  using	  a	  range	  of	  case	  studies	  from	  global	  industries.	  
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New	  climate	  change	  projections	  for	  natural	  resource	  management	  
planning	  
	  
Penny	  Whetton	  (1),	  NRM	  Projections	  Team	  (1)	  	  
(1)	  CSIRO,	  Aspendale,	  Victoria,	  Australia	  	  
	  
A	  large	  team	  of	  scientists	  in	  CSIRO	  and	  Bureau	  of	  Meteorology	  have	  now	  completed	  
new	  climate	  change	  projections	  for	  Australia.	  These	  are	  based	  on	  extensive	  analysis	  
of	  the	  CMIP5	  climate	  model	  ensemble	  and	  are	  focussed	  on	  each	  of	  fifteen	  regions	  
around	  Australia.	  Associated	  products	  include	  a	  Technical	  Report,	  a	  series	  of	  regional	  
reports,	  and	  an	  extensive	  website.	  These	  projections	  form	  part	  of	  a	  larger	  project	  
developed	  with	  funding	  from	  the	  Commonwealth’s	  Government	  Regional	  Natural	  
Resources	  Management	  Planning	  for	  Climate	  Change	  Fund.	  This	  fund	  was	  
established	  to	  support	  regional	  Natural	  Resource	  Management	  (NRM)	  organisations	  
to	  update	  their	  plans	  to	  account	  for	  likely	  climate	  change	  impacts.	  The	  projections	  
cover	  a	  range	  of	  variables,	  such	  as	  temperature,	  precipitation,	  sea	  level	  rise,	  
humidity,	  and	  radiation,	  including	  some	  aspects	  of	  extremes,	  such	  as	  hot	  days	  and	  
extreme	  rainfall.	  Development	  of	  these	  projections	  included	  extensive	  consultation	  
with	  natural	  resource	  management	  planners	  and	  associated	  impacts	  and	  adaptation	  
researchers	  to	  ensure	  that	  the	  projections	  met	  their	  needs	  and	  expectations.	  A	  
variety	  of	  information	  is	  provided	  to	  meet	  a	  diversity	  of	  user	  needs.	  Key	  messages	  on	  
regional	  climate	  change,	  including	  confidence	  statements	  have	  been	  published	  for	  
narrative	  focussed	  use.	  For	  further	  modelling	  and	  regional	  planning	  projection	  data	  
sets	  have	  been	  prepared	  in	  various	  user	  friendly	  formats.	  Communication	  products	  
aimed	  at	  a	  wider	  audience,	  such	  as	  brochures,	  have	  also	  been	  developed.	  
	  	  
The	  presentation	  will	  illustrate	  the	  approach	  used	  to	  develop	  projections,	  as	  well	  as	  
showing	  final	  results	  across	  a	  range	  of	  variables	  and	  regions.	  



	  
	  
	  
	  
	  
	  
	  

361	   	  

64	  
	  

White	  
	  

Synopsis	  talk	  &	  poster	  
Synopsis	  session	  1,	  Tuesday	  5.10-‐6.30pm	  

	  
	  

Preparing	  Australian	  dairy	  businesses	  for	  extreme	  and	  more	  variable	  
climates	  through	  interdisciplinary	  research.	  
	  
Monique	  White	  (1),	  Gillian	  Hayman	  (1),	  Rachel	  Brown	  (1),	  Matthew	  Harrison	  (2),	  
Brendan	  Cullen	  (3),	  Margaret	  Ayre	  (3),	  Dan	  Armstrong	  (4),	  Warren	  Mason	  (1),	  
Richard	  Rawnsley	  (2),	  Ruth	  Nettle	  (3),	  Ruth	  Belin	  (3),	  Steve	  Waller	  (3),	  Catherine	  
Phelps	  (1)	  	  
(1)	  Dairy	  Australia,	  Melbourne,	  Vic,	  Australia,	  (2)	  Tasmanian	  Inst.	  Agriculture,	  Burnie,	  
Tas,	  Australia,	  (3)	  University	  of	  Melbourne,	  Melbourne,	  Vic,	  Australia,	  (4)	  D-‐ARM	  
Consulting,	  Jindivick,	  VIc,	  Australia	  	  
	  
To	  inform	  future	  investment	  the	  Australian	  dairy	  industry	  must	  fully	  explore	  the	  
impacts	  of	  climate	  extremes	  and	  a	  more	  variable	  climate.	  Using	  three	  dairy	  
businesses	  in	  differing	  regions,	  a	  range	  of	  farm	  development	  options	  will	  be	  explored	  
-‐	  some	  options	  will	  push	  the	  boundaries	  of	  current	  farming	  practice,	  but	  all	  will	  
retain	  economic	  and	  social	  reality.	  Biophysical	  and	  economic	  modelling,	  social	  
research	  and	  farmer	  engagement	  will	  assist	  to	  identify	  farm	  management	  responses	  
that	  make	  economic	  sense	  and	  build	  human	  and	  biophysical	  capability	  to	  manage	  a	  
more	  challenging	  future.	  
The	  project	  examines:	  
	  
1.	  Trade-‐offs	  between	  profitability,	  risk,	  social	  impacts,	  and	  greenhouse	  gas	  
emissions	  associated	  with	  realistic	  farm	  development	  options.	  
2.	  Potential	  impacts	  of	  climate	  variability	  and	  extreme	  events	  on	  economic,	  
biophysical	  and	  social	  aspects	  of	  farm	  development	  options.	  
3.	  Management	  options	  that	  provide	  effective	  adaptation	  and	  mitigation	  outcomes.	  
4.	  Skills	  and	  industry	  support	  systems	  required	  to	  build	  capacity	  to	  respond,	  
considering	  the	  reduced	  decision	  making	  capacity	  that	  accompanies	  increased	  
uncertainty.	  
	  
Preliminary	  research	  demonstrates	  that	  increased	  periods	  of	  drought	  as	  well	  as	  
more	  intense	  rainfall	  events	  will	  reduce	  median	  pasture	  production	  by	  up	  to	  31%	  in	  
Southern	  Australia,	  while	  the	  combined	  effect	  of	  extended	  periods	  of	  drought,	  more	  
intense	  rainfall	  events,	  longer	  heat	  waves	  and	  increased	  frequencies	  of	  hot	  days	  will	  
reduce	  pasture	  production	  by	  up	  to	  36%.	  Future	  work	  will	  examine	  how	  these	  
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Industry	  Guidance	  Manual	  –	  Climate	  risk	  and	  resilience	  -‐	  Energy	  
Networks	  Australia	  (ENA)	  –	  Assessing	  through	  pilots	  the	  success	  of	  
using	  a	  decision	  centred	  adaptation	  approach	  
	  
Stella	  Whittaker	  (1),	  Dougal	  Torrance	  (1)	  	  
(1)	  RPS,	  NSW,	  Australia	  	  
	  
ENA	  commissioned	  a	  Climate	  Risk	  and	  Resilience	  project	  to	  develop	  a	  Guidance	  
Manual	  (Manual)	  that	  would	  assist	  energy	  network	  businesses	  in	  Australia	  review	  
and	  plan	  to	  adapt	  to	  potential	  climate	  change	  impacts.	  The	  Manual	  is	  now	  available	  
(at	  the	  time	  of	  this	  conference)	  as	  an	  interactive	  pdf	  and	  is	  being	  used	  by	  energy	  
network	  businesses	  across	  Australia.	  This	  paper	  evaluates	  the	  approach	  taken	  in	  the	  
Mnaul	  from	  a	  user	  prespective.	  The	  findings	  are	  based	  upon	  pilots	  undertaken	  
earlier	  in	  2014	  with	  a	  number	  of	  the	  network	  companies.	  
	  
The	  Manual	  aims	  to	  provide	  a	  consistent	  approach	  across	  the	  industry,	  that	  is	  
robust,	  demonstrates	  best	  practice	  thinking	  and	  would	  allow	  prudent	  expenditure	  
decisions	  to	  be	  developed,	  which	  could	  be	  included	  in	  pricing	  proposals	  to	  the	  
regulator,	  including	  the	  Australian	  Energy	  Regulator	  (AER)	  and	  the	  WA	  Economic	  
Regulation	  Authority	  (ERA).	  A	  detailed	  study	  to	  assess	  best	  practice	  approaches	  to	  
adaptation	  in	  the	  energy	  sector	  internationally	  was	  undertaken.	  The	  importance	  of	  
taking	  a	  Decision	  Centred	  Adaptation	  approach	  was	  apparent	  from	  the	  outset	  of	  the	  
project.	  
	  
The	  approach	  to	  develpment	  of	  the	  Manual	  used	  a	  variety	  of	  data	  collection	  
methods	  including:	  review	  of	  national	  and	  international	  literature;	  case	  studies;	  
survey	  of	  six	  network	  businesses	  weather	  fault	  data	  records;	  review	  of	  ENA	  member	  
climate	  risk	  and	  adaptation	  reports;	  interviews	  with	  stakeholders,	  industry	  forum,	  
advisory	  group	  meetings	  and	  industry	  consultation	  on	  draft	  material.	  This	  paper	  
considers	  how	  useful	  each	  element	  of	  this	  material	  has	  been	  used	  in	  practicce	  by	  
companies	  implementing	  the	  Guidance	  Manual.	  
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Appraising	  research	  methods	  for	  assessing	  barriers	  and	  enablers	  to	  
building	  resilience	  to	  climate	  change	  in	  local	  government	  
	  
Stella	  Whittaker	  (1)	  	  
(1)	  RPS	  Group,	  NSW,	  Australia	  	  
	  
RPS	  with	  partners	  has	  undertaken	  a	  number	  of	  recent	  projects	  on	  barriers	  and	  
enablers	  to	  climate	  adaptation	  in	  local	  government.	  This	  paper	  explores	  the	  
successes	  and	  lessons	  learnt	  from	  the	  various	  approaches	  and	  how	  to	  use	  this	  work	  
to	  develop	  approaches	  to	  embedding	  climate	  adaptation.	  
	  
Recent	  projects	  have	  included	  the	  Science	  to	  Solutions	  (StoS)	  Project	  LGA	  SA	  -‐	  Phase	  
One,	  the	  ENA	  Industry	  Guidance	  Manual	  on	  Climate	  Resilience,	  the	  ACELG	  Manual	  
for	  Local	  Government	  -‐	  Embedding	  Resilience	  to	  Climate	  Adaptation,	  Canada	  Bay	  
City	  Council	  Embedding	  Adaptation	  Project.	  
	  
The	  approaches	  used	  a	  variety	  of	  data	  collection	  and	  analysis	  methods,	  both	  
quantitative	  and	  qualitative,	  and	  included:	  review	  of	  national	  and	  international	  
literature;	  case	  studies;	  benchmarking;	  surveys;	  barriers	  diagnostics,	  stocktake	  of	  
council	  activity;	  interviews	  with	  internal	  and	  external	  stakeholders,	  industry	  forums,	  
focus	  groups,	  stakeholder	  mapping,	  Manuals,	  advisory	  groups	  and	  industry	  
consultation.	  
	  
In	  leading	  the	  recent	  ACELG	  project	  our	  research	  found	  that	  to	  date	  there	  has	  been	  a	  
gap	  in	  practical	  guidance	  for	  embedding,	  mainstreaming	  or	  systematising	  climate	  
risk	  planning	  into	  council	  business.	  In	  recognition	  of	  this	  gap,	  a	  guidance	  manual	  that	  
includes	  real-‐life	  practical	  examples	  of	  embedding	  activities	  was	  produced.	  The	  StoS	  
project	  aimed	  to	  identify	  and	  collate	  information,	  and	  develop	  recommendations	  
that	  will	  assist	  in	  breaking	  down	  barriers	  to	  implementing	  adaptation	  actions	  within	  
council's	  existing	  processes	  for	  operational	  and	  financial	  management.	  Our	  collective	  
experience	  from	  these	  two	  and	  other	  projects	  has	  highlighted	  key	  elements	  to	  
consider	  in	  understanding	  barriers	  and	  enablers;	  a	  snapshot	  of	  these	  is	  discussed	  in	  
our	  paper.	  
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Using	  community-‐level	  ecological	  models	  to	  inform	  climate	  adaptation	  
planning	  for	  biodiversity	  
	  
Kristen	  Williams	  (1),	  Tom	  Harwood	  (1),	  Suzanne	  Prober	  (2),	  Dan	  Rosauer	  (3),	  Simon	  
Ferrier	  (1),	  Justin	  Perry	  (4),	  Nat	  Raisbeck-‐Brown	  (2),	  David	  Gobbett	  (5),	  Veronica	  
Doerr	  (1)	  	  
(1)	  CSIRO	  Ecosystem	  Sciences,	  Canberra,	  ACT,	  Australia,	  (2)	  CSIRO	  Ecosystem	  
Sciences,	  Perth,	  WA,	  Australia,	  (3)	  Research	  School	  of	  Biology,	  Australian	  National	  
University,	  Canberra,	  ACT,	  Australia,	  (4)	  CSIRO	  Ecosystem	  Sciences,	  Townsville,	  Qld,	  
Australia,	  (5)	  CSIRO	  Ecosystem	  Sciences,	  Adelaide,	  SA,	  Australia	  	  
	  
The	  evidence	  is	  now	  clear	  that	  ecological	  change	  in	  response	  to	  climate	  change	  is	  
unavoidable.	  Future	  NRM	  plans	  will	  need	  to	  allow	  for	  substantial	  changes	  in	  
biodiversity,	  despite	  the	  unpredictable	  nature	  of	  these	  changes.	  To	  facilitate	  this	  
planning	  we	  describe	  a	  new	  approach,	  using	  generalized	  dissimilarity	  modelling,	  to	  
forecast	  and	  envisage	  potential	  broad	  shifts	  in	  biodiversity	  in	  response	  to	  climate	  
change	  scenarios.	  We	  provide	  background	  about	  the	  approach,	  and	  present	  results	  
that	  describe	  the	  potential	  implications	  of	  climate	  change	  for	  four	  terrestrial	  
biological	  groups	  -‐	  vascular	  plants,	  mammals,	  reptiles	  and	  amphibians	  -‐	  across	  
Australia.	  We	  show	  how	  the	  models	  can	  be	  used	  to	  produce	  maps	  of	  various	  types	  
that	  indicate	  priority	  areas	  for	  proactive	  biodiversity	  management.	  These	  include	  
maps	  of	  the	  potential	  degree	  of	  ecological	  change,	  disappearing	  and	  novel	  
environments,	  potential	  vegetation	  redistribution,	  changes	  in	  the	  effective	  area	  of	  
similar	  environments,	  and	  interactions	  with	  land	  use.	  We	  demonstrate	  these	  with	  
worked	  examples	  of	  how	  this	  information	  can	  be	  applied	  to	  inform	  plans	  for	  natural	  
resource	  management.	  
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Estimating	  the	  impacts	  of	  beach	  erosion	  and	  cyclones	  on	  coastal	  
property	  values:	  A	  Queensland	  case	  study	  
	  
Walter	  Hein	  (1),	  Boon	  Lee	  (1),	  Clevo	  Wilson	  (1)	  	  
(1)	  Queensland	  University	  of	  Technology,	  Brisbane,	  Australia,	  (2)	  Queensland	  
University	  of	  Technology,	  Brisbane,	  Australia,	  (3)	  Queensland	  University	  of	  
Technology,	  Brisbane,	  Australia	  	  
	  
Owing	  to	  a	  changing	  climate,	  research	  shows	  that	  natural	  hazards	  such	  as	  floods	  and	  
tropical	  cyclones	  are	  becoming	  more	  frequent.	  In	  this	  paper,	  the	  impacts	  of	  natural	  
hazards,	  particularly	  beach	  erosion	  and	  cyclones	  are	  examined.	  In	  Australia,	  
approximately	  85%	  of	  the	  population	  resides	  along	  its	  coasts.	  Due	  to	  the	  detrimental	  
effects	  of	  beach	  erosion	  and	  cyclones,	  it	  is	  hypothesised	  that	  these	  impacts	  would	  
negatively	  impact	  on	  the	  values	  of	  Australia's	  coastal	  residential	  properties.	  
Employing	  Hedonic	  Pricing	  (HP)	  modelling,	  the	  paper	  attempts	  to	  quantify	  the	  
impacts	  of	  beach	  erosion	  and	  cyclones	  on	  coastal	  property	  values	  in	  Queensland.	  
Selected	  properties	  from	  Sunshine	  Coast	  and	  North	  Queensland	  subject	  to	  beach	  
erosion	  and	  cyclones	  respectively	  are	  selected.	  The	  results	  show	  that	  while	  there	  
was	  minimal	  impact	  on	  beach	  erosion	  on	  Sunshine	  Coast's	  coastal	  property	  values,	  
the	  impacts	  of	  intense	  tropical	  cyclones	  on	  residential	  property	  values	  in	  Northern	  
Queensland	  was	  significant.	  The	  results	  obtained	  from	  both	  analyses	  provide	  a	  
justification	  for	  policymakers	  to	  understand	  the	  risks	  of	  beach	  erosion	  and	  cyclones	  
to	  Queensland's	  coastal	  communities.	  Understanding	  these	  risks	  will	  enable	  
policymakers	  to	  adapt	  and	  mitigate	  the	  damage	  from	  coastal	  hazards.	  This	  research	  
could	  help	  inform	  adaptation	  and	  mitigation	  strategies	  
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Adaptation	  services:	  the	  role	  of	  ecosystems	  in	  climate	  adaptation	  
decision	  making	  and	  natural	  resource	  management	  
	  
Russell	  Wise	  (1),	  Tim	  Capon	  (1),	  Matthew	  Colloff	  (1),	  Michael	  Dunlop	  (1),	  Sandra	  
Lavorel	  (2),	  Mark	  Stafford	  Smith	  (3),	  Kristen	  Williams	  (1),	  Craig	  James	  (2)	  	  
(1)	  CSIRO	  Ecosystem	  Sciences,	  Canberra,	  ACT,	  Australia,	  (2)	  3Laboratoire	  d’Ecologie	  
Alpine,	  CNRS,	  Université	  Grenoble	  Alpes,	  Grenoble,	  France,	  (3)	  CSIRO	  Climate	  
Adaptation	  Flagship,	  Canberra,	  ACT,	  Australia	  	  
	  
In	  this	  paper	  we	  respond	  to	  the	  challenge	  that	  a	  classification	  of	  ecosystem	  services	  
should	  be	  based	  on	  understanding	  of	  the	  characteristics	  of	  ecosystems	  of	  interest	  
and	  the	  decision	  context	  (Fisher	  et	  al.	  (2009)	  Defining	  and	  classifying	  ecosystem	  
services	  for	  decision	  making,	  Ecological	  Economics	  68	  (3):	  643-‐653).	  We	  show	  that	  
the	  uncertain,	  novel	  and	  dynamic	  changes	  to	  ecosystems	  under	  climate	  change	  
warrant	  transformational	  responses	  and	  demand	  adaptive	  approaches	  to	  research	  
and	  decision-‐making.	  Concepts	  can	  be	  enabling	  or	  disabling	  of	  adaptability,	  
innovation	  and	  transformation	  depending	  on	  the	  features	  of	  ecosystems	  and	  
decision	  contexts	  they	  reveal	  or	  conceal.	  We	  propose	  adaptation	  services	  as	  a	  
complementary	  perspective	  on	  ecosystem	  services	  to	  help	  reveal	  the	  aspects	  of	  
ecosystems	  that	  provide	  options	  and	  insurance	  values	  to	  people	  that	  enable	  them	  to	  
adapt	  to	  climate	  change.	  We	  define	  adaptation	  services	  as	  the	  net	  benefits	  to	  people	  
from	  the	  capacity	  of	  ecosystems	  to	  moderate	  and	  adapt	  to	  climate	  variability	  and	  
change.	  We	  provide	  analytical	  examples	  of	  adaptation	  services	  and	  explore	  the	  
implications	  of	  the	  concept	  for	  research	  and	  decision-‐making	  when	  used	  as	  a	  
classification,	  metaphor	  and	  boundary	  object.	  Early	  experiences	  of	  its	  use	  have	  
shown	  it	  to	  be	  effective	  at	  raising	  awareness	  of	  neglected	  aspects	  of	  social-‐ecological	  
systems,	  providing	  the	  conceptual	  framework	  for	  trans-‐disciplinary	  research	  in	  
climate	  adaptation,	  facilitating	  debates	  between	  divergent	  political	  and	  economic	  
perspectives,	  and	  creating	  novel	  outlooks	  that	  influence	  the	  framing	  of	  problems	  
and	  which	  solutions	  are	  proposed.	  



	  
	  
	  
	  
	  
	  
	  

	  

368	  

121	  
	  

Xiang	  
	  

Poster	  
Poster	  session,	  Tuesday	  &	  Wednesday	  6.30-‐7.30pm	  

	  
	  

Extreme	  heat	  and	  occupational	  heat	  illness	  in	  South	  Australia,	  2001-‐
2010	  
	  
Jianjun	  Xiang	  (1),	  Peng	  Bi	  (1),	  Dino	  Pisaniello	  (1),	  Alana	  Hansen	  (1)	  	  
(1)	  Discipline	  of	  Public	  Health,	  The	  University	  of	  Adelaide,	  Adelaide,	  SA,	  Australia	  	  
	  

Objectives:	  (1)	  To	  examine	  the	  epidemiological	  characteristics	  of	  occupational	  heat	  
illnesses	  in	  South	  Australia	  over	  the	  past	  decade,	  (2)	  to	  quantify	  the	  association	  
between	  ambient	  temperature	  and	  occupational	  heat	  illnesses,	  and	  (3)	  to	  
investigate	  the	  impact	  of	  heat	  waves	  on	  occupational	  heat	  illnesses.	  

Methods:	  Workers'	  compensation	  claim	  data	  were	  obtained	  from	  SafeWork	  South	  
Australia	  for	  the	  period	  of	  2001-‐2010,	  coded	  according	  to	  the	  Type	  of	  Occurrence	  
Classification	  System.	  Weather	  data	  were	  collected	  from	  the	  Bureau	  of	  Meteorology.	  
The	  temperature-‐heat	  illness	  claims	  association	  was	  estimated	  by	  using	  generalized	  
estimating	  equation	  models	  with	  a	  piecewise	  linear	  function.	  A	  case-‐crossover	  
design	  was	  applied	  to	  investigate	  the	  impact	  of	  heat	  waves	  on	  occupational	  heat	  
illnesses.	  

Results:	  There	  were	  306	  heat	  illness	  claims	  during	  the	  study	  period,	  with	  a	  claim	  rate	  
of	  4.5	  per	  100,000.	  It	  was	  a	  positive	  relationship	  between	  maximum	  temperature	  
(Tmax)	  and	  occupational	  heat	  illness	  claims.	  The	  overall	  risk	  of	  heat	  illness	  was	  
positively	  associated	  with	  Tmax,	  especially	  whenTmax	  over	  threshold	  35.5℃.	  One	  
degree	  increase	  of	  Tmax	  was	  associated	  with	  12.7%	  (IRR	  1.127,	  95%	  CI	  1.067-‐1.190)	  
increase	  of	  heat	  illness	  claims.	  During	  heat	  wave	  periods,	  the	  risk	  of	  heat	  illness	  was	  
between	  4	  and7	  times	  higher	  than	  that	  of	  non-‐heat	  wave	  periods.	  

Conclusions:	  The	  results	  provide	  a	  strong	  scientific	  evidence	  to	  develop	  or	  refine	  
heat-‐related	  regulations	  and	  guidelines	  to	  minimize	  the	  likely	  increasing	  
occupational	  heat	  stress	  challenge	  in	  a	  warming	  climate.	  
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Climate	  change	  and	  occupational	  heat	  stress:	  Perceptions	  from	  
workers	  
	  
Peng	  Bi	  (1),	  Jianjun	  Xiang	  (1),	  Dino	  Pisaniello	  (1),	  Alana	  Hansen	  (1)	  	  
(1)	  Discipline	  of	  Public	  Health,	  The	  University	  of	  Adelaide,	  Adelaide,	  SA,	  Australia	  	  
	  
Objectives:	  (1)	  To	  investigate	  workers'	  perceptions	  and	  behavioural	  responses	  
towards	  extreme	  heat	  exposure	  in	  South	  Australia	  in	  the	  context	  of	  climate	  change,	  
(2)	  To	  provide	  baseline	  information	  for	  developing	  current	  heat	  prevention	  policies	  
and	  strategies.	  
	  
Methods:	  A	  cross-‐sectional	  questionnaire	  survey	  was	  conducted	  among	  those	  
working	  outdoors	  or	  indoors	  close	  to	  heat	  sources	  without	  air	  conditioning	  in	  the	  
following	  industries:	  "agriculture,	  fishing	  and	  forestry",	  "construction",	  "electricity,	  
gas	  and	  water",	  and	  "mining"	  in	  2012,	  Adelaide,	  SA.	  Bivariate	  and	  multivariate	  survey	  
logistic	  regression	  analyses	  were	  conducted	  using	  a	  stepwise	  backwards	  model	  to	  
identify	  the	  factors	  associated	  with	  workers'	  perceptions	  of	  heat	  exposure.	  
	  
Results:	  A	  total	  of	  1,471	  copies	  of	  questionnaires	  were	  distributed	  and	  749	  
completed	  questionnaires	  were	  collected,	  with	  a	  response	  rate	  of	  50.9%.	  Overall,	  
about	  51.2%	  of	  participants	  were	  moderately	  or	  very	  much	  concerned	  about	  the	  risk	  
of	  heat	  illness	  at	  work	  during	  very	  hot	  weather.	  Following	  factors	  were	  found	  
associated	  with	  workers'	  concerns	  over	  heat	  exposure,	  including	  age	  ≧24	  years,	  
physically	  demanding	  (very	  much),	  the	  use	  of	  personal	  protective	  equipment,	  and	  
heat-‐related	  illness	  and	  injury	  history.	  A	  majority	  (68.8%)	  of	  participants	  were	  willing	  
to	  adjust	  their	  current	  work	  habits	  to	  deal	  with	  the	  impact	  of	  possible	  increasing	  
extremely	  hot	  weather.	  
	  
Conclusions:	  Given	  Australia's	  existing	  thermal	  environments	  and	  predicted	  
increasingly	  hot	  summers	  due	  to	  climate	  change,	  there	  was	  a	  misalignment	  of	  
perceived	  occupational	  health	  risk.	  With	  weather	  projections,	  there	  is	  a	  need	  to	  
develop	  specific	  and	  clear	  enforceable	  heat	  regulations	  to	  ensure	  the	  
implementation	  and	  compliance	  of	  heat	  policies.	  
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Climate	  change	  and	  workplace	  heat	  exposure:	  Perceptions	  from	  
occupational	  hygienists	  
	  
Jianjun	  Xiang	  (1),	  Peng	  Bi	  (1),	  Dino	  Pisaniello	  (1),	  Alana	  Hansen	  (1)	  	  
(1)	  Discipline	  of	  Public	  Health,	  Adelaide,	  SA,	  Australia	  	  
	  
Objectives:	  (1)	  To	  provide	  insights	  into	  hygienists'	  perceptions	  of	  extremely	  hot	  
weather	  management	  in	  a	  warming	  climate,	  and	  (2)	  To	  investigate	  the	  current	  
preparedness	  for	  extreme	  heat	  from	  occupational	  hygienists'	  perspective.	  
Methods:	  A	  cross-‐sectional	  self-‐administered	  anonymous	  questionnaire	  survey	  was	  
conducted	  during	  the	  30th	  Annual	  Conference	  &	  Exhibition	  of	  the	  Australian	  
Institute	  of	  Occupational	  Hygienists	  Inc.	  held	  in	  Adelaide	  from	  1st	  to	  5th	  December	  
2012.	  A	  total	  of	  371	  registered	  conference	  delegates	  in	  attendance	  were	  invited	  to	  
participate	  in	  this	  survey.	  
	  
Results:	  Overall,	  180	  of	  the	  371	  conference	  delegates	  participated	  in	  the	  survey,	  with	  
a	  participation	  rate	  of	  48.5%.	  Nearly	  90%	  of	  participants	  were	  moderately	  or	  more	  
concerned	  about	  workplace	  extreme	  heat	  exposure.	  Almost	  two	  thirds	  of	  
participants	  agreed	  that	  climate	  change	  related	  extremely	  hot	  weather	  may	  present	  
a	  future	  challenge	  for	  heat	  stress	  management.	  Half	  (50.0%)	  of	  participants	  were	  
satisfied	  or	  strongly	  satisfied	  with	  the	  heat	  preventive	  measures	  currently	  adopted	  in	  
the	  workplace.	  Most	  (81.7%)	  respondents	  did	  not	  know	  of	  organizations	  planning	  for	  
the	  predicted	  likely	  increase	  of	  extremely	  hot	  weather.	  Furthermore,	  73.3%	  of	  
respondents	  did	  not	  know	  of	  companies	  that	  have	  made	  changes	  to	  reduce	  the	  
impact	  of	  extremely	  hot	  weather.	  Only	  26.1%	  of	  respondents	  intended	  to	  alter	  their	  
heat-‐related	  prevention	  recommendations	  in	  a	  warming	  climate.	  Lack	  of	  awareness	  
was	  the	  most	  frequently	  (68.3%)	  mentioned	  heat	  prevention	  barrier.	  
	  
Conclusions:	  Australian	  workplaces	  may	  not	  be	  well-‐prepared	  for	  the	  likely	  
increasing	  heat	  stress	  challenge	  due	  to	  climate	  change.	  
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Impact	  of	  temperature	  on	  respiratory-‐related	  years	  of	  life	  lost:	  the	  role	  
of	  urban	  vegetation	  
	  
Zhiwei	  Xu	  (1)	  	  
(1)	  Queensland	  University	  of	  Technology,	  Brisbane,	  Australia	  	  
	  
Background:	  The	  relationship	  between	  temperature	  and	  burden	  of	  respiratory	  
diseases	  has	  not	  been	  satisfactorily	  researched.	  This	  study	  aimed	  to	  quantify	  the	  
impact	  of	  temperature	  on	  respiratory-‐related	  years	  of	  life	  lost	  (RYLLs),	  and	  further	  to	  
evaluate	  the	  role	  urban	  vegetation	  may	  play	  in	  reducing	  RYLLs	  due	  to	  temperature.	  
Methods:	  A	  quasi-‐Poisson	  regression	  combined	  with	  a	  distributed	  lag	  non-‐linear	  
model	  (DLNM)	  was	  used	  to	  examine	  the	  relationship	  between	  temperature	  and	  
RYLLs	  in	  Brisbane	  from	  1996	  to	  2004,	  after	  controlling	  for	  confounders.	  The	  impact	  
of	  four	  urban	  vegetation	  schemes	  (i.e.,	  forest,	  grassland,	  urban	  leafy,	  and	  CBD)	  on	  
Brisbane	  climate	  was	  quantified	  using	  The	  Air	  Pollution	  Model	  (TAPM).	  
	  
Results:	  Both	  high	  and	  low	  temperatures	  had	  impacts	  on	  RYLLs,	  and	  heat	  effect	  was	  
greater	  than	  cold	  effect.	  Urban	  vegetation	  could	  reduce	  temperature	  and	  thus	  
substantially	  relief	  the	  burden	  of	  disease	  caused	  by	  high	  temperature.	  Specifically,	  
four	  urban	  vegetation	  schemes	  can	  decrease	  yearly	  average	  ambient	  mean	  
temperature	  of	  Brisbane	  by	  1.26	  °C	  (forest),	  0.50	  °C	  (grassland),	  0.22	  °C	  (urban	  leafy)	  
and	  -‐0.83	  °C	  (CBD),	  accordingly	  reducing	  yearly	  RYLLs	  by	  192.8,	  76.9,	  33.3	  and	  -‐127.0	  
years,	  respectively.	  
	  
Conclusion:	  This	  study	  provides	  strong	  evidence	  that	  urban	  vegetation	  is	  
indispensable	  in	  urban	  design,	  given	  the	  heavy	  burden	  of	  disease	  caused	  by	  climate	  
change.	  Further	  research	  focusing	  on	  the	  cost-‐effectiveness	  analysis	  of	  urban	  
planning	  strategies,	  particularly	  from	  climate	  change	  perspective,	  is	  essential	  for	  
policy	  making.	  
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IT'S	  THE	  HUMAN	  CONDITION,	  STUPID:	  Why	  we	  have	  a	  behavioural	  and	  
economic	  problem	  for	  coastal	  adaptation	  and	  why	  it	  needs	  behavioural	  
and	  economic	  solutions	  
	  
Allan	  Young	  (1)	  	  
(1)	  NSW	  Department	  of	  Planning	  and	  Environment,	  Sydney,	  NSW,	  Australia	  	  
	  
Let's	  be	  frank.	  We	  are	  not	  that	  great	  at	  adapting,	  are	  we.	  How	  we	  deal	  with	  our	  
current	  and	  future	  coastal	  hazards	  is	  a	  case	  in	  point.	  
We	  have	  plenty	  of	  experts	  with	  lots	  of	  clever	  ideas	  about	  how	  people	  should	  adapt,	  
but	  very	  few	  people	  actually	  seem	  to	  be	  adapting	  in	  the	  rational	  and	  orderly	  ways	  
suggested.	  It	  is	  almost	  is	  if	  some	  invisible	  force	  is	  impeding	  the	  implementation	  of	  
those	  great	  ideas.	  
	  
To	  investigate	  the	  issue,	  Allan	  Young	  travelled	  to	  the	  US	  courtesy	  of	  a	  prestigious	  
Fulbright	  Scholarship	  in	  2013	  and	  spent	  several	  months	  working	  in	  the	  New	  York	  City	  
Mayor's	  Office	  on	  coastal	  resilience	  planning.	  He	  was	  also	  engaged	  in	  research	  and	  
teaching	  at	  Harvard	  and	  MIT	  on	  this	  topic.	  
	  
The	  key	  has	  been	  to	  look	  at	  the	  problem	  a	  little	  differently.	  For	  all	  of	  the	  compelling	  
logic	  of	  the	  science,	  engineering	  and	  legal	  components,	  we	  inevitably	  come	  up	  
against	  the	  realities	  of	  human	  behaviour,	  and	  economics.	  
	  
Conveniently,	  the	  US	  is	  able	  to	  provide	  us	  with	  wonderful	  examples	  of	  what	  to	  do,	  
and	  not	  do,	  when	  it	  comes	  to	  coastal	  planning	  and	  management.	  Let's	  look	  at	  what	  
we	  can	  learn	  from	  them	  and	  apply	  locally.	  It	  will	  probably	  save	  you	  a	  lot	  of	  time	  and	  
unnecessary	  grief	  in	  the	  long	  run.	  
	  
Cunningly	  disguised	  as	  a	  series	  of	  amusing	  travel	  anecdotes,	  the	  presentation	  
delivers	  a	  serious	  exposition	  of	  why	  coastal	  managers	  need	  to	  take	  an	  interest	  in	  
behavioural	  economics.	  
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Engaging	  beyond	  grief	  and	  fear	  for	  effective	  adaptation	  action	  
	  
Celeste	  Young	  (1)	  	  
(1)	  Victoria	  University,	  Melbourne,	  Australia	  	  
	  
Adaptation	  is	  a	  social	  process	  which	  requires	  change.	  For	  many	  people	  and	  
communities	  this	  can	  be	  difficult	  and	  can	  cause	  grief	  and	  fear	  responses	  which	  if	  not	  
managed	  properly	  can	  act	  as	  barriers	  to	  action.	  This	  requires	  thinking	  beyond	  simple	  
communication	  into	  complex	  engagement	  that	  is	  context	  and	  task	  specific.	  It	  
requires	  understanding	  what	  informs	  responses	  to	  adaptation	  and	  how	  to	  manage	  
these	  responses	  through	  communication	  in	  a	  way	  that	  promotes	  understanding	  and	  
agency	  to	  act.	  
	  
Using	  case	  studies,	  this	  presentation	  will	  examine	  communication	  during	  the	  
adaptation	  process	  and	  highlight	  how	  change	  management	  and	  innovation	  tools	  and	  
methods	  can	  be	  used	  during	  these	  different	  phases	  to	  achieve	  effective	  
communication.	  It	  will	  also	  examine	  areas	  of	  resistance	  and	  show	  how	  established	  
phsychology	  frameworks	  can	  be	  used	  to	  assist	  the	  development	  of	  communication	  
strategies	  that	  allow	  for	  movement	  through	  grief	  and	  fear	  into	  ownership	  and	  
action.	  
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Communities	  of	  practice	  -‐	  catalysts	  for	  innovation	  
	  
Celeste	  Young	  (1)	  	  
(1)	  Victoria	  University,	  Melbourne,	  Australia	  	  
	  
How	  knowledge	  is	  developed	  and	  communicated	  has	  a	  direct	  impact	  on	  how	  
effectively	  adaptation	  is	  understood,	  perceived,	  valued	  and	  responded	  to.	  
Adaptation	  knowledge	  needs	  to	  be	  developed	  in	  context	  of	  the	  systems	  it	  is	  used	  
with,	  the	  institutions	  and	  organisations	  it	  is	  used	  in,	  and	  the	  people	  it	  is	  used	  by.	  
Because	  of	  the	  innovative	  nature	  of	  adaptation	  which	  requires	  the	  development	  and	  
integration	  of	  new	  knowledge	  into	  pre-‐existing	  systems	  and	  knowledge,	  
communities	  of	  practice	  are	  key	  to	  enabling	  the	  adaptation	  process.	  
	  
Using	  case	  studies	  this	  presentation	  will	  examine	  the	  role	  of	  communities	  of	  practice	  
in	  supporting	  adaptation	  practitioners,	  policy	  makers	  and	  researchers	  to	  develop	  
and	  implement	  new	  knowledge.	  It	  will	  explore	  the	  types	  of	  challenges	  that	  can	  be	  
encountered	  with	  these	  communities	  and	  the	  opportunities	  that	  arise	  as	  a	  result	  of	  
them.	  It	  will	  also	  show	  how	  these	  communities	  can	  act	  as	  a	  catalyst	  for	  the	  
innovation	  and	  transformation	  needed	  for	  adaptation	  to	  occur.	  
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Understanding	  adaptation	  practice	  through	  the	  problem	  solution	  
process	  
	  
Celeste	  Young	  (1)	  	  
(1)	  Victoria	  University,	  Melbourne,	  Australia	  	  
	  
Adaptation	  has	  two	  distinctly	  different	  phases:	  a	  problem	  phase	  and	  a	  solution	  
phase.	  These	  two	  phases	  overlap	  and	  inform	  each	  other	  but	  have	  different	  needs	  in	  
relation	  to	  knowledge,	  communication,	  framing	  and	  tool	  use.	  Although	  much	  has	  
been	  written	  about	  the	  problems	  and	  solutions	  of	  adaptation	  there	  is	  little	  literature	  
in	  adaptation	  that	  shows	  how	  process	  should	  be	  applied	  to	  them	  or	  what	  pathways	  
can	  be	  used	  to	  navigate	  through	  them.	  
	  
To	  date	  the	  predominant	  frameworks	  that	  have	  been	  used	  by	  adaptation	  
practitioners	  undertaking	  adaptation	  have	  been	  risk	  based	  frameworks.	  These	  are	  
useful	  but	  do	  not	  fully	  address	  the	  needs	  of	  practitioners,	  particularly	  during	  
implementation	  where	  actions	  are	  dynamic	  and	  solutions	  often	  have	  uncertain	  
outcomes.	  Niether	  do	  they	  fully	  address	  the	  complexities	  of	  introducing	  new	  
knowledge	  and	  change	  into	  organisational	  and	  community	  structures.	  
	  
The	  problem	  solution	  framework	  is	  an	  iterative	  process	  that	  has	  been	  developed	  
through	  actively	  working	  with	  and	  observing	  adaptation	  practitioners	  over	  the	  last	  
five	  years.	  It	  maps	  key	  stages	  of	  the	  process	  through	  the	  problem	  solution	  lens.	  It	  
was	  developed	  to	  help	  practitioners	  ascertain	  where	  they	  are	  in	  the	  process	  and	  
what	  tools	  and	  approaches	  can	  be	  applied	  as	  a	  result.	  It	  incorporates	  aspects	  of	  risk,	  
innovation,	  communication,	  change	  mangement	  and	  knowledge	  development	  and	  
integration.	  It	  has	  been	  adapted	  for	  use	  as	  an	  economic	  framework	  in	  the	  NCCARF	  
project	  Valuing	  Adaptation	  Under	  Rapid	  Change	  and	  is	  currently	  used	  as	  a	  tool	  to	  
assist	  practitioners	  working	  in	  adaptation.	  
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Mitigation	  of	  carbon	  uptake	  limitation	  in	  long-‐term	  drought	  in	  
Eucalyptus	  species	  from	  contrasting	  hydro-‐climates	  and	  its	  implication	  
to	  climate	  change	  adaptation	  
	  
Shuangxi	  Zhou	  (1),	  I.	  Colin	  Prentice	  (1,2),	  Belinda	  Medlyn	  (1)	  
(1)	  Macquarie	  University,	  Sydney	  NSW	  2109,	  Australia,	  (2)	  Imperial	  College,	  London,	  
UK	  	  
	  
Water	  stress	  is	  the	  principal	  environmental	  factor	  limiting	  vegetation	  gas	  exchange,	  
growth,	  survival	  and	  primary	  production	  globally,	  with	  profound	  effects	  on	  
ecosystems	  and	  human	  societies.	  The	  plant	  responses	  to	  water	  stress	  and	  the	  
underlying	  mechanisms	  vary	  with	  different	  time	  scales	  considered.	  Understanding	  
how	  drought	  limitation	  on	  gas	  exchange	  varies	  among	  species	  from	  contrasting	  
hydro-‐climates	  and	  among	  time	  scales	  is	  key	  to	  predicting	  the	  large-‐scale	  
consequences	  of	  drought	  in	  the	  context	  of	  climate	  challenges.	  We	  studied	  the	  short	  
and	  long	  term	  of	  drought-‐responses	  of	  gas	  exchange	  for	  Eucalyptus	  species	  from	  
contrasting	  hydro-‐climates	  in	  Australia.	  Species	  were	  subjected	  to	  long-‐term	  
experimental	  treatment	  with	  different	  sustained	  watering	  regimes.	  The	  study	  
provided	  evidence	  for	  gradual	  acclimation	  of	  carboxylation	  capacity	  in	  the	  long-‐term	  
drought.	  It	  is	  concluded	  the	  responses	  of	  species	  and	  plant	  functional	  types	  (PFTs)	  to	  
different	  moisture	  regimes	  in	  the	  long-‐term	  may	  be	  different,	  and	  carbon	  balance	  
under	  prolonged	  drought	  can	  be	  overestimated	  if	  acclimation	  to	  the	  prolonged	  
drought	  is	  not	  taken	  into	  account.	  This	  study	  could	  provide	  important	  implications	  to	  
climate	  change	  adaptation.	  In	  particular:	  (1)	  time	  scale	  is	  of	  essence	  when	  
determining	  how	  climate	  change	  is	  affecting	  the	  forest	  die-‐off	  due	  to	  carbon	  
starvation	  and/or	  hydraulic	  damage;	  (2)	  the	  prediction	  of	  drought	  effects	  on	  forest	  
production,	  biodiversity,	  and	  tree	  range	  migration,	  should	  consider	  the	  species-‐
specific	  and/or	  PFT-‐specific	  eco-‐physiological	  acclimation	  and	  adaptation	  during	  the	  
climate	  change	  process;	  (3)	  interspecific	  variation	  on	  drought	  tolerance,	  acclimation,	  
and	  adaptation	  should	  be	  highlighted	  in	  forest	  management	  and/or	  afforestation	  in	  
water-‐limited	  ecosystems	  in	  future	  climate	  change	  scenarios.	  
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