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Key waterbird species
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Red-necked stint

Sharp-tailed sandpiper

Curlew sandpiper

Common greenshank

Red-capped plover

Red-necked avocet
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Black swan

Chestnut teal

Australian pelican

Fairy tern



Waterbird distribution and abundance

Å Annual waterbird census (2000 to 2020)

Å Abundance and behaviour



Waterbird distribution and abundance

ÅHigh salinity impacts piscivorous waterbirds

Å GPS locations from 16 Australian pelicans

Å Foraging primarily in the North Lagoon



Waterbird distribution and abundance

ÅHigh salinity impacts piscivorous waterbirds

Å Probability of foraging in the 
South Lagoon increases with 
availability of small fish



Waterbird distribution and abundance

ÅResponse of herbivorous waterfowl depends on the species



Waterbird distribution and abundance

ÅShorebirds are more prevalent at low water levels in the South Lagoon



Waterbird distribution and abundance

ÅShorebirds are more abundant when more shallow habitat is available

Average habitat 

area at the site 
(ha)

Time-varying 
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Waterbird distribution and abundance

ÅShorebird habitat is restricted through south -east South Australia

Proportion of occupied 
wetlands (n = 31) in 
south-eastern South 

Australia in January 2022



Impact of Australian wetland area on waterbird occupancy

Coorong lagoons Wetlands of the South -east 
and Murraylands

*
* * *

Australian surface 

water

Krause et al (2021). Mapping and 
Monitoring the Multi-Decadal Dynamics 
ƻŦ !ǳǎǘǊŀƭƛŀΩǎ hǇŜƴ ²ŀǘŜǊōƻŘƛŜǎ ¦ǎƛƴƎ 
Landsat. Remote sensing13: 1437



GPS tracking

Two individuals moved north in March 2021 
and travelled north across central Australia

David Paton

ÅSharp-tailed sandpiper

Shorebird traps



GPS tracking

ÅTrapped by hand-net

ÅAll tagged individuals 
dispersed away from the 
Coorong during the La 
Nina event 

David Paton

ÅRed-necked avocet



GPS tracking

David Paton

ÅAustralian pelican

Regular foraging trips from the North 
Pelican Island breeding ground

Foraging by breeding birds 
extends to the Berri Basin



GPS tracking

David Paton

ÅAustralian pelican
Long-distance movements of 
three pelicans after June 2022



A shorebird òpoint of viewó

ÅWhat is life like in the Coorong for shorebirds 

and how can we tell?

Sharp-tailed
sandpiper

Red-necked
avocet



A shorebird òpoint of viewó

ÅWhat is life like in the Coorong for shorebirds 

and how can we tell?

Macro-invertebrate preySharp-tailed
sandpiper

Red-necked
avocet



A shorebird òpoint of viewó

ÅShorebird step rate 
decreases as prey 
density increases

ÅBehavioural proxies of habitat quality

Average prey 

density at the site 
(per sediment core)

Time-varying 
habitat area (ha)
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A shorebird òpoint of viewó

Skinny Fat: pre-migration

Wiersma & Piersma(1995) 

ÅBody condition



feature 
extractor

Predicted class

Validation

Accuracy

Å±ŀƭƛŘŀǘƛƻƴ ǳǎƛƴƎ άǳƴǎŜŜƴέ ƛƳŀƎŜǎ ƻŦ п ǎǇŜŎƛŜǎ

ÅCurrently achieving 83 % accuracy at predicting the body 
condition score within one unit of the expert score

A shorebird òpoint of viewó

ÅBody condition

suitable/ 
unsuitable
classifier



Summary

ÅWaterbird functional groups respond differently to Coorong conditions

ÅNo single management strategy will be optimal for all species

ÅExtreme salinity in the South Lagoon (> c. 150 ppt) is detrimental for many 
species

ÅShorebirds primarily respond to availability of mudflat and shallow wading 
habitat which is scarce in summer in south-east South Australia

ÅHabitat quality proxies (step rate, body condition) hold promise for long -
term monitoring
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Climate Adaptation
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Project objectives and framing

Help people think about, discuss and 
collectively plan for changes in the CLLMM 

that may result from future climate 
change

Å Conducting analyses and providing 
insights (*preliminary)

Å Building capacity: introducing 

concepts, starting conversations

Framing

ü Transformational impacts 

ü Decision making 

Ç values, rules, knowledge

2020



CLLMM context
Å Constantly changing

Å Glacial / interglacial, formation; Creation 

Å First settlement; last glacial maximum

Å European colonisation and settlement 

Å River regulation, irrigation, abstraction   

Å Barrages

Å More up-stream irrigation and abstraction

Å Cycles of drought & flood 

Å Water policy

Å Seasonal cycles

Å Physical, ecological and social 

Å Complex decision making with multiple institutions

Å High variation & significant trends

South East Drainage (SA Water)
GoolwaBarrage(SA Water)

100,000s yr

1 yr

bƎǳǊǳƴŘŜǊƛΩǎCreation Journey
(Ngarrindjeri Nation 2007)



Transformational adaptation

Current approach

Environmental, ecological and social changeNow Future

Future approach

(Wise et al. 2014; Gorddardet al. 2016; Dunlop et al. 2016)

Scenarios of change [6.5]

Vulnerability assessment
What might success look 

like? [6.6]

Key adaptation 
decisions

Near-term actions to drive 
multi-level learning and enable 
pathways of adaptation [6.8]

* Preliminary 
analysis



Scenario 1 ςHydrological minimum
ÅLower Lakes & Coorong ςtending to Millennium Drought 

conditions
o Reduced connectivity, high salt & nutrients, ASS

Scenario 2 ςHigh seawater exchange
ÅLower Lakes ςvariable fresh to estuarine system, steady high 

water level 
o Maintain freshwater components in refuges, with periodic 

expansion of freshwater specialists

ÅCoorongςhealthy state maintained
o If / when it can be re-established 

o Likely to require permanent enhanced dredging of the MM and 
estuary 

Scenarios

Time (non-linear)
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Sea-level rise dominatesTransition periodDrying trend dominates

Warming

Sea-level rise

Drying

High ocean 
exchange

1

2

Three drivers
> A conceptualtrajectory

> Two scenarios

Other scenarios are physically feasible 

ÅMore rainfall, less climate change, significantly more 
water for the environment,etc, would lead to better 
outcomes for the CLLMM, possibly avoiding 
transformation, and being easier to manage. 



Vulnerability assessment

Assessed the impact of each scenario on three expressions of value.
üScenario 1: Worse than Scenario 2, for most values 
Á Freshwater components might hang on more in scenario 1

üScenario 2: Many valued features of the CLLMM could persist, 
people will still relate to and value the site, but some things they 
value will have moved or reduced, especially values associated 
with freshwater components; some lost altogether 

Values Scenario 1 
Hydrological minimum

Scenario 2
High seawater exchange

Ramsar criteria for which 
originally listed *

VContinue to meet 
(but in different ways)

VContinue to meet 
(but in different ways)

CPS of the Ecological 
character 

USignificant risk to many of the CPS VCoorong **
ULakes: Significant risk to some CPS

Societal biodiversity values USignificant risk to many VMany values in Lakes and Coorong
UValues linked to freshwater in Lakes



Adaptation Pathways 

These will involve:

Åtechnical management issues

AND

Åaccommodation of changes in 
the character of the CLLMM

Åre-evaluation of what is 
considered a desirable 
condition

Åupdating of policies and 
arrangements that guide 
decision making at 
international, national and 
state levels 

Reduce salt and nutrient loads in the South Lagoon

Accommodate climate change in national policy

Make the Lower Lakes 
more resilient as they dry 

Facilitate seawater exchange 
with the Lower lakes 

Facilitate seawater exchange 
through the Murray Mouth and 
Estuary and along the Coorong 

Key long-term decision challenges associated with managing 
altered hydrological and ecological conditions.



Conclusions

Five key messages about successfully navigating these challenges: 

1. people and processes need to explicitly recognise the CLLMM, and 
Basin, as a continually changing system

ü The CLLMM potentially faces significant ecological change

ü Many values could persist, but this requires managing different hydrological and ecosystem dynamics



Conclusions

Five key messages about successfully navigating these challenges:

1. people and processes need to explicitly recognise the CLLMM, and 
Basin, as a continually changing system

ü The CLLMM potentially faces significant ecological change

ü Many values could persist, but this requires managing different hydrological and ecosystem dynamics

Stationarity Vs. non -stationary

Stationary : variable about a fixed average

Non -stationary : changing average or variability 

Å Values and aspirations, policy / processes, knowledge

Å Often implicit

Å International, National, MDB, CLLMM scale

Å Governments, researchers, community 

ü Never was stationary, but increasingly hard to act as if it is!

V Narratives we tell ourselves and others about the CLLM



Conclusions

Five key messages about successfully navigating these challenges: 

1. people and processes need to explicitly recognise the CLLMM, and 
Basin, as a continually changing system

2. delaying consideration of significant future change may lead to 
poor outcomes and reduced adaptation options

3. adaptation actions can be incremental, but they need to be 
intentional and anticipatory , not reactionary

4. there is much unavoidable ambiguity associated with considering 
significant future change

5. people connected to the CLLMM need support to enable them to 
openly engage with and deliberate about future change.

ü The CLLMM potentially faces significant ecological change

ü Many values could persist, but this requires managing different hydrological and ecosystem dynamics



View north from ParnkaPt

Jan 2009  (Dan Rogers)

Feb 2023 [+0.8m]  (M. Dunlop)

Thank you

Dr Michael Dunlop
CSIRO Environment

02 6246 4102
Michael.Dunlop@csiro.au
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The Coorong Dynamics Model
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Why?

ÅThe Coorong is big and complex 

ÅWe canõt monitor everything, everywhere so the model 
helps us fill gaps, ask questions, and compare scenarios

How?

Å The foundation of the Coorong Dynamics Model is a 
TUFLOW-FV hydrodynamic model

Å We can add functionality by coupling the TUFLOW-FV 
model with other models and configuring them to 
answer more complex questions

Modelling the Coorong



Sediment grab samples Sediment particle size Sediment cores

Building the Coorong Dynamics Model



Data collection to drive model development
HCHB modelling objectives: 

Å Development of a tool to quantify nutrient cycling and habitat 
changes within the Coorong ecosystem in response to 
different environmental conditions

Å Incorporating best available scientific research and data

Å Building confidence in the application of the model to answer 
specific management questions and assess options

Addressing knowing gaps through targeted investigations 
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Integrating T&I science and data into the CDM



Confidence in the model

Relevant data for validation include :

ÅIn situ water quality sensors; high frequency 

measurements at fixed locations

ÅWater quality grab samples

ÅBiotic surveys

ÅStrategic experimental data

Model performance and validation
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The model represents spatial variability

And temporal changes, small and large

Modelled vsMeasuredTotal Nitrogen in the 
South Lagoon

Modelled vsMeasuredOxygen 
in the South Lagoon

�ƒField seagrass 

shoot count, 

Sept 2020 (Ave. 

no. per core)

Habitat Suitability Index (HSI) for Ruppia

Shading is the modelled 

representation of the 

comparative HSI life stage 

for the same time;

0 = unsuitable conditions

1 = optimal conditions


