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Preface

Climate change adaptation in the Coorong, Murray Mouth and Lakes 
Alexandrina and Albert

Limits to climate change adaptation in the Great Barrier Reef: scoping ecological and 
social limits; 
Climate change adaptation in the Australian Alps: impacts, strategies, limits and 
management; 
Limits to climate change adaptation in floodplain wetlands: the Macquarie Marshes; 
Limits to climate change adaptation for two low-lying communities in the Torres 
Strait; ,
Limits and barriers to climate change adaptation for small inland communities 
affected by drought. 
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1. EXECUTIVE SUMMARY 
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1. Assuming there will be no planned adaptation, what are the likely impacts of climate 
change (in association with other known drivers of vulnerability)? For whom will these 
impacts be a problem? 
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2. What adaptation strategies are available? Will (can) these strategies address all the 
climate risks that concern all potential stakeholders?  

3. Assuming climate stabilises at 1.03oC above pre-industrial levels, what seem to be 
the likely residual impacts of climate change after adaptation has taken place? For 
whom will these impacts be a problem? 

4. Assuming warming exceeds 1.6oC above pre-industrial levels, what seem to be the 
likely residual impacts of climate change after adaptation has taken place? For whom 
will these impacts be a problem? 
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5. Assuming warming exceeds 4oC above pre-industrial levels, what seem to be the 
likely residual impacts of climate change after adaptation has taken place? For whom 
will these impacts be a problem? 

6. Given anticipated losses, are there substitutes for things that are lost that would be 
acceptable to affected parties?  
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2. PROJECT INTRODUCTION  
2.1. The project location and aims 

Figure 1.  Location of the study area in the Murray-Darling Basin 
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Figure 2.  Location of the Coorong and Lakes Alexandrina and Albert in South Australia 
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Figure 3.  Map of the Coorong and Lakes Region. The dark blue shaded land and waters form 
the Ramsar site 
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2.2. The research context and questions 
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2.3. Key concepts in the research 

2.3.1. Adaptation 
adaptation 
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understanding

2.3.2. Adaptation to non-climate and climate drivers 

2.3.3. Adaptation and water management 

Autonomous adaptations 
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2.3.4. Limits to adaptation 



Climate Change Adaptation in the Coorong, Murray Mouth and Lakes Alexandrina and Albert

2.3.5. Vulnerability 
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2.3.6. Resilience and environmental health 
esilience,

Environmental health

reference condition

Ecological character
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wicked issue
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3. THE COORONG, MURRAY MOUTH AND LAKES 
ALEXANDRINA AND ALBERT: HISTORY, STATUS AND 
ADAPTATION 

3.1. Historical change and adaptation in the region 
3.1.1. Prehistoric status and change 
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3.1.2. Historic status and change 
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Ruppia tuberosa 
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3.1.3. Recent management and adaptation to extreme water scarcity 
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3.2. Current state of the Coorong and Lakes Region. 

Figure 4.  Map of the Coorong and Lakes Region showing six of the seven main wetland 
components (Coorong south lagoon not shown) 

1. Lower River Murray channel.   
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2. Lake Alexandrina. 

3. Lake Albert. 

4. Tributary wetlands 

5. Murray Mouth and estuary 

6. Coorong north lagoon 

Ruppia megacarpa
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7. Coorong south lagoon 

3.3. Environmental significance of the Region 
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3.4. Ecosystem services provided by the wetlands 

Cultural services

Provisioning services

Regulating services

Supporting services
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3.5. Ecological change processes 

3.6. Recent management institutions 
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3.7. Water in the context of the Murray-Darling Basin  
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Table 2.  Water inflows and outflows under our scenarios, for each of the three sources of 
water for the Coorong and Lakes, as well as the Basin as a whole. Data derived from 
(MDBA, 2010:211-222, Department of Water, 2011). 

# Water body Inflows 
(GL pa) 

Water used by 
environment and 
losses (GL pa) 

Diversions 
(GL pa) 

Outflows 
(GL pa) 
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Figure 5.  Lower lakes and Coorong inflows and outflows of freshwater. 
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3.8. Summary  
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4. CLIMATE CHANGE AND THE REGION 

4.1. Climate change and adaptation: international perspectives  
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4.2. Climate change in the context of the Murray-Darling Basin  

Table 3.  Scenarios for changes in water availability in the Murray-Darling Basin due to 
climate (CSIRO 2008). 
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4.3. Risk and Vulnerability 
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Figure 6.  Sea level rise in the Region. 
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5. PROJECT METHODOLOGY  

5.1. Research approach, assumptions and scope 

adaptive

scope
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5.2. Research methods  
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5.3. Research tools, interviews and dealing with the data 
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5.4. Reflections: benefits and limitations of this research approach 
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6. LESSONS FROM HISTORICAL ADAPTATION  
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Figure 7.  Historical adaptation measures in the Lower lakes and Coorong Since European 
settlement numerous measures to adapt to climatic and hydrological variability 
have been implemented in the Lower lakes and Coorong (see Table 5 for details).  
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7. RESEARCH FINDINGS: PERSPECTIVES OF STAKEHOLDERS  

7.1. Perspectives on the area: how people value and use the area 
7.1.1. A diversity of livelihoods and perspectives 

other
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7.1.2. The Ngarrindjeri 

are

do

7.1.3. Rural communities around the Lakes and Coorong 
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7.1.4. Scientists, naturalists and conservationists 
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7.1.5. Businesses and communities around Goolwa 

7.1.6. Key emerging themes about the Region 



Climate Change Adaptation in the Coorong, Murray Mouth and Lakes Alexandrina and Albert

7.2. Perspectives about relationships: how people work with each 
other

7.2.1. Community perspectives 
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 is
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7.2.2. Government perspectives 

7.2.3. Scientists perspectives 
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7.2.4. Key emerging themes about community, government, scientist relationships 

7.3. Emerging themes about adaptation and the limits to adaptation 
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all 

understanding.
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value
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7.4. Summary: perspectives of adaptation options and the limits to 
adaptation

the
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8. ANALYSIS OF ADAPTATION OPTIONS AND THE NOTIONS OF 
ADAPTATION AND LIMITS TO ADAPTATION 

8.1.  Proposed adaptation measures in the Region 

8.1.1. Water scarcity and resulting changes in quality 
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8.1.2. Acid sulfate soils and hypersalinity 

8.1.3. Sea level rise 
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8.1.4. Adaptation without stationarity 
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Figure 8: Proposed adaptation measures in the Lower lakes and Coorong. Following 
desiccation of the Lower lakes and Coorong in 2002-2010 numerous measures to 
adapt to climatic and hydrological variability and change have been proposed 
(Table 7).  
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Table 7:  Assessment of adaptation options proposed for future management of the Region. 

# Adaptation Low CC
+1.03oC

Medium CC at 
+1.6 °C 

Extreme CC 
at +4oC

8.2. Notions of adaptation and the "limits" to adaptation 

response
anticipate
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sets

8.3. Differing perspectives on adaptation options 
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8.4. Summary: learning from the past and looking to the future 

not
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8.5. End users’ reflections on the research 

8.5.1. Establishing a new institution 
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8.5.2. Vision and long-term planning 

8.5.3. Community engagement, innovation and decision-making processes 
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9. CONCLUSIONS AND RECOMMENDATIONS 

9.1. Response to research questions 

1. Assuming there will be no planned adaptation, what are the likely impacts of 
climate change (in association with other known drivers of vulnerability)? For 
whom will these impacts be a problem? 

-

-

-

-
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Ruppia

2. What adaptation strategies are available? Will (can) these strategies address all 
the climate risks that concern all potential stakeholders?  



Climate Change Adaptation in the Coorong, Murray Mouth and Lakes Alexandrina and Albert



Climate Change Adaptation in the Coorong, Murray Mouth and Lakes Alexandrina and Albert

3. Assuming climate stabilises at 1.03oC above pre-industrial levels (akin to the 
CSIRO median scenario and basis of MDBA policy development), what seems to 
be the likely residual impacts of climate change after adaptation has taken place? 
For whom will these impacts be a problem? 

4. Assuming climate stabilises at 1.6oC above pre-industrial levels (similar to 
NCCARF’s +2 °C brief), what seems to be the likely residual impacts of climate 
change after adaptation has taken place? For whom will these impacts be a 
problem? 

5. Assuming warming exceeds 4oC above pre-industrial levels, what seems to be the 
likely residual impacts of climate change after adaptation has taken place? For 
whom will these impacts be a problem? 
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6. Given anticipated losses, are there substitutes for things that are lost that would 
be acceptable to affected parties?  

Ruppia

9.2. Conclusions 
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9.3. Recommendations 

1.1 Climate change adaptation should be mainstreamed into water 
management

1.2
integrate non-climate and climate induced reforms into water 

management

1.3 Develop a genuinely long-term approach to management of the Region with 
climate change
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1.4

2.1 Include the Ngarrindjeri Nation in influential roles in ownership and 
management structures for the Region

2.2 Sustain ongoing relationships with the community on management

2.3 Consolidate planning in the Region

2.4 On-going scientific research program
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2.5 Enhance governance institutions for the Region

State Government agencies

Natural resource management board

Consensus-based council

iv. Coorong and Lakes statutory authority
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4.1 Adoption of an adaptive management vision. 

4.2 Better assess the costs and benefits of climate change impacts and 
adaptation options.

4.3 Contested adaptation measures where further assessment and community 
engagement is required.
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4.4 Implementation of clearly beneficial adaptation measures. 
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11. APPENDICES 

11.1. Ecological character of the Coorong and Lakes Alexandrina and 
Albert Ramsar wetland 
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the combination of the ecosystem 
components, processes and benefits/services that characterise the wetland at a given point 
in time

Land tenure and management 

Ecosystem components 

Gahnia 

Lamprothomium 
populosum
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Table A1:  Wetland types in the Coorong and Lakes Alexandrina and Albert Ramsar site. 
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Calidris ruficollis C. ferruginea
C. acuminate); Cladorhynchus leucocephalus

Charadrius ruficapillus
Cygnus atratus

Cereopsis novaehollandiae Anas gibberifrons
A. superciliosa Tadorna tadornoides

Ecosystem services 

Cultural services

Provisioning services

Regulating services

Supporting services
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Change in ecological character 

Ruppia 

Ruppia
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11.2. Interviewee information sheet, consent form and interview 
questions 

11.2.1. Project information sheet 

Information sheet on research 
The Limits to Adaptation 

Personal and contact details 
Catherine Gross PhD

Administration 

The research 

Participation in the research 
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Confidentiality 

Research Contact details 
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11.2.2. Interview consent form 
 

CONSENT FORM 

I……………………………….…………………(please print) agree to be interviewed by Catherine Gross 
regarding my opinions and observations as part of her research project about climate change adaptation options 
and the limits to adaptation in the Coorong and Lower Lakes wetland area.   

I have read the information sheet and understand the following information:- 

1. Catherine Gross is a Visiting Fellow at The Australian National University and is Principal Investigator 
for this project which involves four researchers from Charles Sturt University, the University of 
Adelaide and ANU.  The project is funded by NCCARF, which itself receives funds from the 
Australian government.  

2. The interviews will contribute to research about individual and community perspectives of adaptation 
options and the limits to adaptation in the Coorong and Lower Lakes wetland area. 

3. Participation in the project is entirely voluntary and interviewees can withdraw at any time without any 
negative consequences.  

4. Information obtained during the interviews may be used in a summary report and in related 
publications.   

5. Confidentiality for interviewees will be protected by the absence of any identifying information in all 
drafts and publications. Catherine will not discuss or disclose the names of people she has interviewed. 

6. All raw data from the interviews, including transcripts, will be securely stored and accessible in either 
hard copy or electronic form by Catherine Gross only, and will not be shown to anyone else, nor 
discussed with anyone else outside the research team.   

    Signature                                                 Date 

THANK YOU FOR YOUR ASSISTANCE
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11.2.3. Interview questions guide 

Limits to adaptation in the Coorong and Lower Lakes project. 

Semi-structured interview guide, November 2010 

1. Demographics etc 

2. Adaptation to climate change 

3. Existing changes and Potential Adaptation Options for the Area 
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4. Community and Developing Adaptation Options 

5. Personal/Business Adaptation and Limits to adaptation 
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