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Waterbird distribution and abundance

A Annual waterbird census (2000 to 2020)

A Abundance and behaviour
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Waterbird distribution and abundance

A High salinity impacts piscivorous waterbirds

A GPS locations from 16 Australian pelicans
A Foraging primarily in the North Lagoon

Transit
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Foraging
Australian pelican

Probability of presence

0 50 100 150 200

Salinity (ppt)

K9P THE UNIVERSITY
o ADELAIDE




Waterbird distribution and abundance

A High salinity impacts piscivorous waterbirds
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A Probability of foraging in the
South Lagoon increases with
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Waterbird distribution and abundance

A Response of herbivorous waterfowl depends on the species
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Waterbird distribution and abundance

A Shorebirds are more prevalent at low water levels in the South Lagoon
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Waterbird distribution and abundance

A Shorebirds are more abundant when more shallow habitat is available
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Waterbird distribution and abundance

A Shorebird habitat is restricted through south

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

Australia in January 2022
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Impact of Australian wetland area on waterbird occupancy

Australian surface Coorong lagoons Wetlands of the South -east
water | and Murraylands
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GPS tracking

A Sharp-tailed sandpiper

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

A Red-necked avocet

A Trapped by hanaet

A All tagged individuals
dispersed away from the
Coorong during the La
Nina event
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GPS tracking

A Australian pelican

Regular foraging trips from the North ~ Foraging by breeding birds
Pelican Island breeding ground extends to the Berri Basin
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GPS trackin
g Longdistance movements of

A Australian pelican three pelicans after June 2022

N
PELO4 — PEL12 — PEL15 ) 200 km A

K9P THE UNIVERSITY
L)) YJADELAIDE




A shorebird opoint

A What is life like in the Coorong for shorebirds
and how can we tell?

Sharp-tailed Red-necked
sandpiper avocet
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A shorebird opoint

A What is life like in the Coorong for shorebirds
and how can we tell?

Sharp-tailed Red-necked
sandpiper avocet
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A shorebird opoint of vi

A Behavioural proxies of habitat quality

A Shorebird step rate \

decreases as prey
density increases

Step rate

304

Average prey Time-varying prey
density at the site

density at the site _
(per sediment core) (per sediment core)
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shorebilr Opol Nt 0 V
A Body condition

BOSCHIAN

RUBENESQUE

Wiersma &Piersma(1995)
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A shorebird opoint of viI
A Body condition

Predicted class

-
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A Currently achieving 83 % accuracy at predicting the body
condition score within one unit of the expert score
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Summary

A Waterbird functional groups respond differently to Coorong conditions
A No single management strategy will be optimal for all species

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

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

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

Help people think about, discuss and

collectively p|an for changes in the CLLMM (a) Global surface temperature change relative to 1850-1900
that may result from future climate <53
change 5-8.5
. o 4 SSH-7.0
A Conducting analyses and providing .
Insights (*preliminary)
L ] ] ] 2 SSP1-2.6
A Building capacity: introducing 1 SSP1-1.9
concepts, starting conversations 0
-1
_ 1950 2000 2020 2050 2100
Framing

U Transformational impacts

U Decision making
C values, rules, knowledge

Australian Government
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CLLMM context

A Constantly changing

A G.Iacial / interglacial, form.ation; (?reation 100,0008/r
A First settlement; last glacial maximum A

A European colonisation and settlement

A River regulation, irrigation, abstraction

A Barrages

A More up-stream irrigation and abstraction

A Cycles of drought & flood

A Water policy 7

A Seasonal cycles 1yr

A Physical, ecological and social
A Complex decision making with multiple institutions

A High variation & significant trends
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* Preliminary
analysis

Transformational adaptation
 Neart

earterm actions to drive
multi-level learning and enable
pathways of adaptation6.8]

Key adaptation
decisions

Vulnerability assessment
What might success look
like? [6.6]

Future approach

Future

Now

Environmental, ecological an cial change

Scenarios of changi.5]

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



Scenarios Three drivers

: : . > Aconceptualtrajectory
Scenario X Hydrological minimum > TWO SCenarios

ALower Lakes & Cooromgending to Millennium Drought
conditions
0 Reduced connectivity, high salt & nutrients, ASS

Scenario z; High seawater exchange

ALower Lakes variable fresh to estuarine system, steady high
water level

o Maintain freshwater components in refuges, with periodic
expansion of freshwater specialists

ACoorong healthy state maintained
o If / when it can be reestablished

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

»
»

High ocean
exchange

Sealevel rise

Multiple variables represented by this axis

Drying trend dominates Transition period Sealevel rise dominates

Time (nonlinear)

Other scenarios are physically feasible

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

14




Vulnerability assessment

Assessed the impact of each scenaridlnee expressions of value.

U Scenario 1Worse than Scenario 2, for most values
A Freshwater componentsiight hang on more in scenario 1
U Scenario 2Many 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 Scenario 2
Hydrological minimum High seawater exchange

Ramsar criteridor which V Continue to meet V Continue to meet
originally listed * (but in different ways) (but in different ways)
CPS of th&cological U Significant risk to many of the CPS V Coorong **
character U LakesSignificant risk to some CPS
Societal biodiversity values U Significant risk to many V Many values in Lakes and Coorong

U Values linked to freshwater in Lakes



Adaptation Pathways

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

t h! : key events, uncertainties, decisions, enabling conditions and actions to

| ey
ensure climate-ready objectives as the CLLMM transforms in response to climate change =

- — | - Scenario 2

Sea level

Southern Ocean. Murray

Facilitate seawater exchange

(enabling transport of salt
and nutrient)

Estuary and along the Coorong

South Lagoon: salinity
and nutrient status,
ecological condition

| &] through the Murray Mouth and

These will involve:
Atechnical management issues
AND

Aaccommodation of changes in
the character of the CLLMM

Are-evaluation of what is
considered a desirable
condition

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

Environment and Water



Conclusions

U The CLLMM potentially faces significant ecological change
0 Many values could persist, but this requires managing different hydrological and ecosystem dynamics

Five key messages about successfully navigating these challenges:

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

U The CLLMM potentially faces significant ecological change
0 Many values could persist, but this requires managing different hydrological and ecosystem dynamics

Five key messages about successfully navigating these challenges:

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

Stationarity Vs. non -stationary -
Stationary : variable about a fixed average
Non -stationary : changing average or variability
Values and aspirations, policy / processes, knowledge
Often implicit
International, National, MDB, CLLMM scale
Governments, researchers, community
Never was stationary, but increasingly hard to act as if it is!

Australia's climate has warmed since 1910.

S Do Do To Ix

Temperature anomaly (°C)

Narratives we tell ourselves and others about the CLLM

1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010
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Conclusions

U The CLLMM potentially faces significant ecological change
0 Many values could persist, but this requires managing different hydrological and ecosystem dynamics

Five key messages about successfully navigating these challenges:

1. people and processes need to explicitly recognise the CLLMM, and
Basin, as a continuallychanging 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.
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Thank you

Dr Michael Dunlop
CSIRO Environment

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

Claire Sims | Principal Hydrologist | Department for Environment and Water

X' A
o &
Government
of South Australia

JS()UTH Department for

Environment and Water

INSTITUTE projectcoorong.sa.gov.au



Modelling the Coorong

Why?

A The Coorong is big and complex

AWe candt monitor everythi
helps us fill gaps, ask questions, and compare scenarios

How?

A The foundation of the Coorong Dynamics Model is a
TUFLOWFV hydrodynamic model

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




(a) significant wave height at Foliceman Point
T T

(b) significant wave height at Villa dei Yumpa

— wave model
chearvations

wave model
chearvations

=015 A

Fine resolution SWAN wave Aquatic
TUFLOW-FV model model EcoDynamics (AED)

Water level Wave height Water quality
salinity Wave period

Coorong

Aquatic Dynamics

biogeochemistry

Generation 2 Coorong Dynamics Model

Habitat optimised mesh, 2D/3D hydrodynamics,
surface wave coupling, four phytoplankton functional Sediment
groups, 31 sediment zones including optional biogeochemistry
simulation of dynamic, depth-resolved sediment
| Properties, revised life-stage specific macroalgae

Model

%" model, and updated Ruppia habitat thresholds Biotic habitat
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Data collection to drive model development

HCHB modelling objectives:

—
th.

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

A Incorporating best available scientific research and data

Core developments of the Coorong Dynamics Model

A Building confidence in the application of the model to answer 9 S
ifi i i = = Nutrient cyclin edimen
specific management questions and assess options S ('.\ ond metabosm m ccratn o
External and internal : - Sediment loads, dynamic

coupling of hydrodynamic and
sediment models

. f'/. nutrient loads, nutrient
fluxes and cycling,
Phytoplankton and
Chlorophyll-a dynamics

4

Addressing knowing gaps through targeted investigations

Ruppia habitat &
algae dynamics

+ Improvement of Ruppia
¢ Habitat Suitability Index and

Waves and

‘ : resuspension
Coupling of wave and
S——

hydrodynamic models to

° development of fllamentous enable modelled sediment
,' algae variable and Habitat resuspension and impacts on
LN Suitability Index water quality
. o
& algae Food webs Waterbirds [ Yy
; . . 0. 9
Switch the Coorong Provide food Provide habitat <«

to support

to an aquatic plant
dominated system
rather than algal
dominated

e

projectcoorong.sa.gov.au

resources and
habitat to support
waterbirds and fish

viable waterbird
populations at a
landscape scale

—

Ongoing data collection to support targeted investigations
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Integrating T&l science and data into the CDM

Nf i

Bird habitat suitability and movement

= Benthic survey « Macroalgal physiclogy
= Mutrient sampling » Ruppia & macroalgas
- Macroalgal extent growth

» Food source availability » Diet of key species
« Macroinvertebrate and fish « Food web modelling
habitat reguirements

« Sediment properties « Sediment nutrients &
« Benthic flux estimates oxygen
» Resuspension estimates

Water quality and level
= Inflows

Metzorology
Boundary conditions
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Habitat Suitability Index (HSI) for Ruppia

Confidence Iin the model

|||. Model performance and validation
‘ Relevant data for validation include :
o~ Aln situ water quality sensors; high frequency o) The model refé:ﬁ%%j?%ft)%%%%stial variability
\7’ measurements at fixed locations é Sept 2020 (Ave.
-®-  Awater quality grab samples g Modelled vs Med$uPEETStal Nitrogen in the
& ABiotic surveys B South Lagoon
~ ©
—  AStrategic experimental data /
y & —
.. Shading is the modelled
¥ e representation of the
o comparative HSI life stage
ry for the same time;
. ° 0 = unsuitable conditions
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