
Ecological responses to climate change in 

southern Australian estuaries. 

Ecological process indicators in the Coorong and Lower Murray Lakes 

Participants: Dr Rebecca Lester, Professor Peter Fairweather (Flinders University), Mr 

Jason Higham (SA Department of Environment, Water and Natural Resources) 

Aims and background: Limits of acceptable change (LACs) are defined in the Ramsar 

Guidelines as describing the level of variation in ecological components or processes of a 

wetland which can occur without leading to a change in ecological character. Thus LACs are 

an integral part of the management process prescribed by the Ramsar Convention since they 

can be used as a measure of changing ecological character and alerting managers to the need 

for potential intervention. 

The Coorong, Lower Lakes and Murray Mouth (CLLMM) are the estuary and terminal 

lagoon complex at the end of the Murray-Darling Basin in South Australia. The CLLMM 

region is a Ramsar-listed Wetland of International Importance and is one of the target sites 

for the ongoing Murray-Darling Basin Planning process. LACs for the CLLMM region were 

first developed as part of an original Ecological Character Description in 2006. However, the 

potentially dramatic changes in ecological character associated with the recent drought along 

with additional ecological understanding that has been developed for the region since 2006 

mean that there is a need to review and update the LACs for the CLLMM region, a process 

which is currently underway.  

Indicators for the region are currently single species or assemblages of species, but ecological 

processes are also being considered in the revision of the Ecological Character Description 

for the region. Ecological processes provide a mechanism for indicating the overall health 

and productivity of an ecosystem without the need to monitor every species that is present. 

This is because they tend to integrate effects across taxa. Using ecological processes as 

indicators can avoid common problems associated with species-specific indicators, in that 

monitoring tends to be less expensive, results can be easier to interpret and relationships with 

environmental variables are more straightforward. Ecological processes that are likely to be 

of use as indicators include basic ecological functions such as photosynthesis, decomposition 

and nutrient cycling, along with ecological responses to changing environments such as 

response to salinity and acid/base dynamics. Ideally, a monitoring program would use a 

combination of taxon- or assemblage-specific and process-based indicators to give a balance 

between the conservation of particular taxa and the provision of a functional, productive and 

resilient wetland. To date, however, there is insufficient understanding of how many 

ecological processes change with environmental conditions to make them valuable indicators. 

This project will address this limitation for one or more of the ecological processes listed 

above, to enable it to be used as an indicator of environmental condition in the CLLMM 

region. 

Scientific significance and innovation: Monitoring to underpin environmental management 

in Australia is often based on understanding which species occur within an environment, 

without necessarily understanding what role each plays and whether other organisms are able 

to assume that role if one or more disappear locally. Very little is known in the Coorong and 



Lower Murray Lakes about the environmental conditions (e.g. salinity levels, pH, water 

levels) that are optimal for ecological processes such as recruitment and decomposition to 

occur, and whether there are changes in those processes as environmental condition change 

and degrade. This study will develop that understanding for one or more ecological 

processes, enabling limits of acceptable change to be set and making recommendations for 

enhancing existing monitoring procedures to ensure the relevant information is collected and 

ecological function can be measured in the region. 

Potential national benefit and strategic alignment with the aims of the CIE: This project 

falls under the National Research Priority of 'An Environmentally Sustainable Australia' and 

in particular the priority goals Responding to climate change and variability and Sustainable 

use of Australia's biodiversity. By setting limits of acceptable change for ecological 

processes, we are better able to understand how the CLLMM region will respond to long-

term changes like those associated with climate change, and ensure that management 

decisions are taken based on a thorough knowledge of the possible ecological outcomes of 

those decisions. Projects such as this provide new knowledge to be built into existing 

predictive models of ecological response, enabling prediction of future response, and clearly 

aligning with the strategic aims of CIE. 

Ecological responses to climate change in southern Australian estuaries 

Participants: Dr Rebecca Lester, Dr Jan Barton, Dr Adam Pope, Dr Paul Close (University 

of Western Australia) 

Aims and background: Ecosystems worldwide respond to climate-forced changes in the 

physical and chemical properties which structure biological communities. For many 

ecosystems, climate change represents one of the most important contemporary risks to 

ecosystem function. Integrated management of climate-related risks should be based on an 

understanding of future ecological response, but prediction of those changes is problematic 

due to the inherent complexity of, and the paucity of empirical data in, many ecosystems. 

It is rare for systems that are not large and iconic to have substantive biophysical and 

ecological data, regardless of their ecological and socioeconomic value. Nonetheless, 

predictions of climate-related ecological change are a critical component of planning and 

adaptation by decision-makers. We have developed a method that uses changes across 

climatic gradients in well-studied ecosystems to develop predictions for climate-related 

changes in analogous systems elsewhere, using space-for-time substitution. This method 

allows existing ecological knowledge to be transferred to other locations, and so maximises 

the utility of that knowledge. 

This project will continue to develop predictions of temporal changes in Victorian estuaries 

based on analysis of changes in flows, salinity and ecological assemblages across a spatial 

gradient in WA estuaries but focus on collecting new data, to combine with existing temporal 

data in Victorian estuaries to assess the evidence in support (or otherwise) of those 

predictions in Victoria, and to identify mechanisms behind the correlative relationship 

identified where appropriate. The project will be instrumental in providing a proof-of-concept 

for the method, and recommending refinements according to the results.  

Scientific significance and innovation: The scientific significance of this project lies in the 

extension of space-for-time substitution to apply outside the gradient in which it was 



originally developed. Previous studies using space-for-time substitution for predicting 

response to future climate have applied those predictions to the same location. The novelty in 

our approach is in the application of predictions derived from one region (the gradient 

domain) to another poorly-studied system (target domain). Demonstrating an ability to 

transfer information and understanding in this way would address a significant limitation in 

ecological prediction, leading to a dramatic improvement in the accuracy and utility of future 

predictions. Space-for-time substitution has previously been used across myriad ecosystem 

types, from bird assemblages to oceanic food webs, and for a broad range of applications 

such as investigating competitive interactions to predicting shifts in the distribution of weeds. 

Once validated, our method would be able to be used across this wide range of applications, 

from marine to terrestrial landscapes, across the globe.  

Potential national benefit and strategic alignment with the aims of the CIE:  
This project aligns with the strategic vision of the Centre of Integrative Ecology (CIE) as it 

specifically addresses the fundamental question of “how does life react to change on both 

short and historical time scales” by illuminating the mechanisms of response to 

environmental change. This project will contribute to the CIE goal to foster new 

understanding that advances fundamental science while making an innovative contribution.  

This project is also of national benefit, as it aligns with three priority goals under the National 

Research Priority of An Environmentally Sustainable Australia. By providing a cost-effective 

method for reliably predicting the ecological response of data-poor ecosystems to climate 

change, we will dramatically improve the ability of researchers and managers, both in 

Australian and worldwide, to develop effective strategies to sustainably manage high-value 

ecosystems despite future climate change. 

 


