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Implications of increased resolution
* Different ocean features, different fisheries implications

Matear et al 2013 @



Ecopath with Ecosim — Eastern Bass Strait

* Trophic model ®
* No age structure
* 56 groups
= 3 marine mammals
- 2 seabirds
= 3 chondrichthyans
- 38 teleosts
- 3 pelagic mvertebrates
= 3 benthos '
= 3 zooplankton
= Phytoplankton
= Detritus
e 11 fisheries <
e 4 drivers

Bulman et al. 2006 @




Toothed w hales

In the beginning

* East Bass Strait model developed in 2006
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First climate modelling

e Climate modelling workshop
- 12 EwWE models
= CSIRO Mark 3.5 forcing (coupled atmosphere-

ocean GCM) = primary productivity trend 2000-
2050

e East coast —increases up to 60% but southeast
lower

Brown et al. 2010 @



First climate modelling

N\

 Example result: increased landings - over 30% in East Bass Strait model
(clearly different outcome compared to our earlier assumptions)

* Conclusion: need to use reliable predictions from global models and
parameterise ecological interactions

Brown et al. 2010 @



FISH-MIP

* Using global model outputs to force = Hoyo = GFDL = Brown et al
primary productivity:
 GFDL
— ESM2M reanalysis historical

— ESM2M GCM4 (Historical, RCPs 2.6,
4.4,6.0 & 8.5)

* IPSL

— CM5A GCM2 (Historical, RCPs 2.6,
4.4,6.0 & 8.5)

« Also clearly different from original assumptions, but not unlike Brown et al.
results.

2016 @



FISHMIP outputs for GFDL RCPs
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FRDC - Regional hydrodynamic model

* Ensemble investigation of the effect
of RCP 8.5 on major Australian
fisheries (Pethybridge/Fulton S12)

* Forcing: Ocean Forecasting Australia
Model (OFAM3) coupled with a BGC
= more highly resolved for coastal
areas

* BGC-GCM = decline in productivity

ETER S 6



Forcing time series trends
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Forcing time series trends
— Hoyo
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Forcing time series trends
— Hoyo
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Forcing time series trends
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Regional v global
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Regional model forcing
Global model forcing

Regional v global

e 5 classes of response
1) Greater increase

Relative Biomass




Regional model forcing
Global model forcing

Regional v global

e 5 classes of response

2) Lesser decline

Relative Biomass




Regional model forcing
Global model forcing

Regional v global

e 5 classes of response

3) Lesser increase

Relative Biomass




Regional model forcing
Global model forcing

Regional v global

e 5 classes of response
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4) Negative reversal
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Regional model forcing
Global model forcing

Regional v global

e 5 classes of response 4
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Regional v global

* Alot of differences in overall biomass in fished
system - majority less productive (50 of 60 species)
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Regional v global

* Production forcing related response (as beyond EwE)
e.g. total consumer biomass (FISH-MIP global mult-model mean)

Eastern Bass Strait Southeastern Australia

Only mild drop through 2050
vs OFAM'’s earlier decline
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Alternative Model to Consider: Alantis

* Biogeochemical with explicit oceanography

* Biomass pools & age structure

* 64 groups
= 5 marine mammals
= 2 seabirds
= 7 chondrichthyans
- 23 teleosts
= 10 benthos
- 2 pelagicinvertebrates
= 4 zooplankton
= 6 primary producers
- 2 bacteria
= 3 detritus

e 32 fisheries + other users

Fulton and Gorton 2014 @




Results

* Differences due to model type forcing (and mode type) & human dynamics
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Results
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Alantis spatial results

e Differential outcomes across species & stocks (i.e. across space) oo

* Dependent on human behaviour & decisions (typically exaggerate change,
can modify pattern of change)
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Conclusions

* Regional climate models give different results to
global models

e Carerequired if using forcing from global models
for regional studies (biased productivity)

e Future finely resolved OGCM will overcome this?

* Still need to consider process & structural
uncertainty in ecosystem models

e Spatial models also = different results as span
several productivity coastal patterns (e.g. east
coast Australia vs Great Australian Bight)

O
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