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Sea level rise to
continue, coastal
floods to become
more frequent

Marine heatwaves
to be more frequent
and intense

Climate to
become warmer,
more heatwaves,
fewer cool days

Snowfall, snow cover
and snow depths to
continue decreasing,
snow melt to increase

Projections of Australia’s future climate conditions

Impacts from storms
to be amplified by
higher sea levels and
heavier rainfall

Cool season rainfall
decline in southern and
eastern Australia to
continue in most places

Heavy rainfall to
become more intense,
particularly hourly and
sub-hourly downpours

Longer fire season
and more dangerous
fire weather

State of the Climate 2024
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Climate change impacts in Australia are ‘locked in’ until 2040
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2040 climate




Climate change and ocean life

* Ecological changes

* Species abundance and
distribution

* Phenology
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Climate change and ocean life

Environmental Stressors Affecting Fish Inmune Response

* Ecological changes

* Species abundance and
distribution

* Phenology

* Physiological changes

* Exceeding
environmental tolerance
limits = stress

Innate Immunity
Adaptive Immunity

e Stress can compromise
. . Figure 1in Franke et al. (2024) Are fish immunocompetent enough to face climate change? Biol.
Immune Syste m fu N Ct 10N Lett. 20: 20230346. https://doi.org/10.1098/rsbl.2023.0346

* |Increased susceptibility to
disease



Coastal aquaculture

Land-based ponds
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[ Oyster baskets ’

* Australia’s seafood
industry worth 3 billion
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g Coastal aquaculture )+ Australia’s seafood
{ ’ iIndustry worth 3 billion
Oyster baskets

* This project focuses on
| Australia’s
barramundi, prawn
and edible oyster
industries

* Climate change will
have variable impacts
on dependent on
aquaculture systems
and species




* Disease s
already major
Issue in
aquaculture
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Aquatic pathogens

* Evidence
climate change
may increase
abundance of
some species

* Vibrio sp.
* HABs



2040 climate « We know climate
change will directly
affect animals in
coastal aquaculture
systems
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Coastal aquaculture

[ Land-based ponds Oyster baskets




2040 climate

* We know aquatic
pathogens impact
coastal
aquaculture
systems

Aquatic pathogens

~

Coastal aquaculture

Oyster baskets

[ Land-based ponds




2040 climate

* Scale + direction of
climate change
Impact on aquatic
pathogens will be
disease and host
specific

Coastal aquaculture R

Oyster baskets
NN N NI N T T T Y|

[ Land-based ponds

* Will also depend on
local conditions




2040 climate

Project aim

* The goal of this projectis to
consider how the risks from
aquatic diseases/syndromes
that affect Australia’s
barramundi, prawn and
edible oyster industries
could change with climate
change.

Coastal aquaculture
lOyster baskets
— T

| Land-based ponds |
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Barramundi

Hazard identification: the long list

A
®/Oysters (PO and SRO)
)

/\W@ Prawns (P.monodon)

Screening Identification

Included

Records identified from:
Databases (n = 359)

-

Records removed before screening:
Wrong species (n = 141)
Mot relevant (n = 101)
Publication type (n = 1)

y
Records screened Reports excluded
(n=1186) n=17)

|

Reports sought for retrieval
(n=299)

Reports not retrieved
n=0

!

Reports assessed for eligibility
(n=199)

N

Reports excluded:
Pathogen not unique (n = 42)

Studies included in the systematic
review

(n=57

Screening Identification

Included

Records identified from:
Databases (n = 184)

-

Y

Records removed before screening:

Wrong species (n = 22)
Mot relevant (n = 27)

Records screened
(n=135)

Reports excluded
n=0)

i

Reports sought for retrieval
(n=135)

-
-

Reports not retrieved
(n=10)

|

Reports assessed for eligibility
(n=135)

-

Reports excluded:
Not relevant to PO or SRO (n = 29)

Studies included in the systematic
review
(n=108)

Screening Identification

Included

Records identified from:
Databases (n = 446)

-

4

Records removed before screening:
Wrong species (n = 221)
Mot relevant (n = 143)

Records screened
(n=82)

Reports excluded
n=0

|

Reports sought for retrieval
(n=82)

Reports not retrieved
n=0

!

Reports assessed for eligibility
(n=282)

-
-
-

Reports excluded:
n=10)

Studies included in the systematic
review
(n=282

« . No. of pathogens/syndromes

& associated with disease

and/or mass mortality in
each host identified:

57

39

69

PRISMA systematic literature review of Scopus + WoS




3‘"‘“/ Barramundi

\\ iy

Amyloodinium ocellatum

Chilodonella sp.
Cryptocaryon irritans
Digenea sp.

Infectious spleen and kidney
necrosis virus (ISKNV)

Lates calcarifer herpesvirus
(LCHV)

Lymphocystivirus (iridovirus)
Nervous necrosis virus (NNV) /
Betanodavirus

Nocardia seriolae

Scale drop disease virus
(SDDV)

Streptococcus agalactiae, S.
iniae

Tenacibaculum maritimum

Bonamia roughleyi

Karenia mikimotoi

Marteilia sydneyi

Unknown syndromic mortality
Ostreid herpesvirus-1 (OsHV-1
pvar)

Polydora websteri
Steinhausia spp.

Vibrio harveyi

Hazard identification: industry prioritisation

f/ @>Oysters (PO and SRO) W@ Prawns (P.monodon)

Decapod iridescent virus 1 (DIV1)
Enterocytozoon hepatopenaei (EHP)
Infectious myonecrosis virus (IMNV)

Heterosigma akashiwo / Heterosigma
spp.

Vibrio parahaemolyticus (AHPND
strain)

Vibrio spp.
White Spot Syndrome Virus - WSSV

Yellowhead virus 1 (YHV)/Yellowhead
virus 7 (YHV)
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for expert
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Sea temperature and marine heat waves
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Blue line = monthly average sea surface temperature (SST) (top 10 m) for Mackay.
Marine heatwave events (MHW) from April 2020-April 2025 are represented by dot with
severity (dot colour) and duration (dot size).

Current climate Mackay region

Wettest months

Rainfall and storms

? Cyclone season
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Total monthly rainfall recorded at Mackay Airport Station in past year (April 2024-2025)
compared to historic average (1959-2025) represented by the red line.

I

Data sources: www.marineheatwaves.org/tracker, Bureau of Meteorology (BOM), Australian Ocean Data Network (IMOS Argo Profiles — core data)

Recent Tropical Cyclones that caused heavy
rainfall, strong winds and hazardous surf
near Mackay

Sea salinity and pH

Average salinity ~35 PPT
Average pHis ~8



http://www.marineheatwaves.org/tracker

Sea temperature «—
and marine heat
waves
e SSTincrease

by ~0.7 °C
e MHWs will be

more frequent

and severe
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Blue line = monthly average sea surface temperature (SST) (top 10 m) for Mackay.
Marine heatwave events (MHW) from April 2020-April 2025 are represented by dot with
severity (dot colour) and duration (dot size).
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Primary productivity

* 5-10% declinein
phytoplankton primary
production

of Meteorology (BOM), Australian Oceal

d heavy

rainfall, strong winds and hazardous surf
near Mackay

n Data Network (IMOS Argo Profiles - core data)

g =

Sea salinity and pH

Average salinity ~35 PPT
Average pH is ~8

1

a salinity and pH

Slight drop in surface
salinity, large drops during
flood events

pH drop by 0.1, 30%
increase in acidity

——> 4 Rainfall and storms

More intense
rainfall events
More frequent
storm events
Change in annual
rainfall pattern
difficult to predict

Data source: CSIRO



Lit review for
pathobiological
changes for the host

Overall approach species with CC

A 4

drivers
Hazard ID
. Collaborate with
(systematic literature Industry Engasement CSIRO to make CC « changes to hostw CC
review to determine y Engag , * changes to priority
the long list) scenarios pathogensw CC

:  Risk Assessment
Priority ID case farming -Entry
Hazard ID regions for CC -Exposure
(the shorter list) scenarios :  _Consequence
| | -Risk estimation
1op pathogens/ syndromes per 2 or 3 farming regions i SR ] .....................
host species Australia per sector

| | Delphi method
for expert
elicitation




Risk Assessment: Expert elicitation

* Delphi method
* Entry
* Exposure
 Consequence
* Risk estimation

1. Questionnaire completed by experts

2. Workshop: discuss results of
questionnaire

3. Reach consensus




Project progress and timeline

Lit review for
pathobiological
changes for the host
species with CC
drivers

Hazard ID
(systematic literature
review to determine
the longlist)

Collaborate with

changes to hostw CC
Industry Engagement CSIRO to make CC changes to priority
scenarios pathogens w CC

Questionnaires x 3
* June-October

/\ 1 Workshops x 3

: RiskAssessment :
Priority ID case farming _Entry Data analySiS
Hazard ID regions for CC -Exposure
(the ShOI’teI’ lISt) ScenariOS 5 _Consequence E b December-MarCh
maon Writing and synthesis
Top pathogens/ syndromes per 2 or 3 farming regions in
host species Australia per sector i M arc h to J une

| | Delphi method

for expert Project end: June 2026




Project outputs

* Scientific scoping review x 3

* Risk assessment x 3

* Workshop x 3

* Scientific publications

* Non-technical infographics and project summaries

* Technical guide describing the risk assessment process for
application to other industries and/or climate scenarios

* Improve future resilience and preparedness of Australia’s
aquaculture industry
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