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Operational

impacts

 Fishery
closures

« Changing
fishery yields

» Poor fish
quality

* Longer at sea

* Tourism site
closures

 Beach closures

» Lack of product
for processing

« Shellfish
toxicity

\ Economic )

Community &

industry impacts

* Decreased
resilience

* Increased costs
» Reduced profits
* Food insecurity
* lllegal fishing

* Fewer jobs

« Damage sites of
cultural
significance

» Loss of iconic
species

* Human health
impacts

\_ Social




OFFICIAL

Response phases

/ PHASE 1 \ PHASE 2 PHASE 3 /_ PHASE 4 \

—  RISK ASSESSMENT PREPARATION REACTION RECOVERY

Increased Risk of MHWs Events Forecasted During MHW Event Post MHW Event

* Baseline data (R.1) * Response plan (I.M.P) » Adapt operations (l) » Compare pre- and post-

* Revisit past MHW » Consensus-building + Adapt restoration and assessments of impacts (l)
impacts (R) approach for fast action conservation activities (M) * Determine efficacy

» Identify vulnerable (1.M,P) * Assess impacts (R) of actions (I.P)
industries (R.1), ecosystems = Early warning systems (R} * Create refugia (P) » Assess recovery
(R). populations (R,M) » Educate decision makers post-event (1)

(R) * Long term plans (R.LM,P)
N / o /

Hobday, Spillman et al (2024) G;> @

OFFICIAL v




OFFICIAL

Dynamical forecasting of Marine Heatwaves Project

Collaboration between
CSIRO & Bureau

Aim: to develop a
subseasonal to seasonal
Marine Heatwave Forecast
Product(s)

Focus on Australia

Includes verification &
stakeholder engagement

Driven by ACCESS-S
forecasts
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OFFICIAL Monthly emn Marine Heatwave Category Start: 06-May-2023
Region: Australia Period: Month 01-Jun-2023 to 30-Jun-2023

Marine Heatwave Forecasts

* Marine heatwave category ensemble mean
forecast (none/moderate/strong/extreme/)

 Probability of a marine heatwave occurring,
l.e. sea surface temperatures (SST)
exceeding the 90 percentile. ————

* Has been running in trial mode in real time for
select users

* Highly complementary to current operational
services
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Testing trial MHW products with customers

« National ocean climate briefings to the seafood
sector hosted by FRDC for summer

 Current ocean conditions & seasonal outlooks,
including trial MHW forecasts

« Build industry awareness, capacity & resilience
through research-industry partnership

« Briefings were advertised on social media & in
industry newsletters

« Subsequent state briefings by regional experts,
drawing on national briefings

https://www.frdc.com.au/climate-change#toc-climate-change-briefings

OFFICIAL

Support the Guardian

. o The
Fund independent journalism with $17 per month G d'

News Opinion Sport | Culture | Lifestyle e

Australia World AU politics Environment Climate crisis Indigenous Australia Immigration

Great Barrier Reef

Marine heatwave off north-east Australia
sets off alarm over health of Great Barrier
Reef

Experts fear for health of corals and other marine life as about 1m
sq km of ocean experience prolonged elevated temperatures

th- L ions, raisin
concerns for the health of corals on the Great Barrier Reef and other ocean life. Photograph: Sarah
Lai/AFP/Getty Images

Graham Readfearn
Sat 22 Jul 2023 07.05 AEST
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Supporting DCCEEW

Two high profile conservation efforts:

« National Recovery Team for
Maugean Skate

» National Recovery Plan for Three
Handfish Species

Multi-agency workshop in Dec 2023
Updates over summer to taskforces
Ministerial briefings

.
M ed |a cove rag e QEEDDD coveven venonto s res s ssmar st QY

Government intervention to save red handfish
as marine heatwave strikes off south-east
Australian coast

- ByClancyBalen  Endangered and Protected Species

Sat 23 Dec

https://www.abc.net.au/news/
2023-12-23/intervention-to-
save-red-handfish-marine-
heatwave/103261502
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Climate change

* The Threatened Species
Action Plan 2022-2032

Energy

Saving Native Species

Priority Species

Priority Birds

Priority Fish

Priority Frogs

Priority Invertebra

1

Priority Mammals

Priority Plants

Priority Reptiles

Priority Places

Development and consultation

H
i =
= Sear
I | -
Y l ‘ a2 2l
Environment Water Parks and heritage Science and research

7

Priority Fish

The Threatened Species Action Plan identifies 9 priority fish species found across a range of

Austrelian environments.

Each priority fish species has 3 profile page to help interested Australians understand more about
the species, including key actions needed for the species to be on track in 2027 for an improved
trajectory by 2032. The profiles include 2 brief description of the species, 3 shortlist of its key
threats and high priority actions that are guided by conservation plans. As programs and projects
10 support the species get underway (or continue) over the course of the Action Plan, profile pages
will be updated to track progress.

5

9 priority fish

Freshwater Grey Nurse Shark Maugean Skate
Sawfish Pristis (eastern) Zearaja maugeana
pristis Carcharias taurus

> > >

About us

N e

Home / Environment / Biodiversity / Threatened species & ecological communities / The Threatened Species Action Plan / Priarity Fish

Q

Online services
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Murray Hardyhead Red Handfish Redfin Blue-eye
Craterocephalus Thymichtys politus Scaturiginichthys
fluviatilis vermeilipinnis
> > >
8 (-;>
v
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Categorical (intensity) & Probabilistic (likelihood) forecasts

Monthly emn SST Marine Heatwave Category Start: 17-Nov-2025
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Surface and Subsurface Marine Heatwaves

Monthly emn SST Marine Heatwave Category Start: 17-Nov-2025

Region: Australia Period: Month 01-Dec-2025 to 31-Dec-2025
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Monthly Probability of Exceedence Start: 17-Nov-2025

Region: Australia Period: Month 01-Dec-2025 to 31-Dec-2025
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Most marine heatwave monitoring
and prediction is based on sea

=7 ——

o

surface temperature
Observations readily available, good

global coverage, good model skill

However most impacted systems -

reside in the subsurface : P

Category Probability of exceeding 90th Percentile
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Chronic vs Acute

» Duration is important for marine applications and impacts.
« Chronic or acute
 Impacts including coral bleaching, ecosystem degradation, effects on aquaculture and fisheries

Severity

'y N P N

N
= A
wl ] U\
DTN\ s

percentile
i Chroni
' ' ' : >

< 2 weeks? time

> 2 weeks?
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Scales of forecasting difficulty

Easier to Forecast

Event Duration

Challenging to Forecast
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Skill for SST (and Heat Content)

Week 1 & 2

The Extreme Dependency Score (EDS;
Stephenson et al. 2008) was formulated as a
method to measure forecasts of extreme binary
events that are not skewed by the dominance of
correct negatives and are not affected by areas
where false alarms might be zero, likely to
occur in regions of high skill.

Week 3 & 4

Month O

2log[(a + ) /nltxy10)
log[a/n] (t,x,y,1t)

Month 2

EDS(x,y,lt) =

Month 4

where a is number of hits, ¢ is number of
misses, and n is the sample size.

EDS

OFFICIAL
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Skill for SST (and Heat Content)
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GBR & NT & Gulf Pilbara & Ningaloo & Great Australian Vic, Tas,
Coral Sea of Carpentaria Kimberley West Coast Bight NSW
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Lead Months
012 3435

HC based forecasts show
improvement over SST,
especially in the warmer
months.
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Public marine heatwave forecast

* Bureau-CSIRO research project
operational deliverable

Senator the Hon Murray Watt
Minister for the Environment and Water

Home Media releases Speeches Transcripts Articles Contact Subs;ribe b M a ri n e h e atwa Ve I i kel i h O Od & S eve rity

up to 4 months ahead

Q Search

e ke bk i s  Funding from DCCEEW with Katrina
Maguire, CSIRO & FRDC to

Joint media release: Delivering better marine operationalise this summer

heatwave outlooks

31 July 2025
Senator The Hon Murray Watt, Minister for the Environment and Water P rOj eCt: htt DS .// reS earC h . CSI rO . a U/CO r/ reS earC h'
The Hon Julie Collins MP, Minister for Agriculture, Fisheries and Forestry d Oma I n S/CI I mate_l m DaCtS_ad a DtatIO n/ma rl n e_

Senator The Hon Tim Ayres, Minister for Industry and Innovation and Minister for Science

heatwaves/dynamical-forecasting-of-marine-

Australians will soon be able to access forecasts of ocean temperature extremes as work progresses on delivering a
long-range marine heatwave (MHW) outlook through Bureau of Meteorology and CSIRO, and supported by h eatwaveS/

https://minister.dcceew.gov.au/watt/media-releases/joint-
media-release-delivering-better-marine-heatwave-outlooks
OFFICIAL Smith & Spillman (2021), Hartog et al (2023), Smith et al (in prep) v
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www.bom.gov.au/climate/ocean/long-range-forecasts

NSW VIC QD WA SA TAS ACT NT AUSTRALIA ! ANTARCTICA

...goes live early December 2025 e

. Fortni gh ts 1 and 2 Ocean temperature long-range forecasts
« Months1to4 -

+ Delineated regions around Australia B ——

Sits alongside existing service: ———
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Grant Smith
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