N\
Applications of regional biophysical model
simulations for the Bering Sea:

lvonne Ortiz, Chrs Rooper, Al Hermann, Ned Laman, Stephani Zador, and Kerim Aydin

ivonne@uw.edu




Inform
management/
develop products:

time series

spatially explicit

environmental
data, ensembl

average

Tuned.
regional
hindcast

Define GCM
performance
criteria




e total fish
biomass
removed

* predation

Bering10K-ROMS-BESTNPZ-FEAST-FAMINE

* [ce cover

* H,0 temp
e Currents

Fishing effort allocation
FAMINE

Mgmt strategies (MSE)

Upper trophic level

(FEAST) %g

* Fishable biomass

* TAC by fishing sector

e surveyable fish biomass
* age structure

* length

e diet

* small zooplankton biomass
* large zooplankton biomass
* benthos biomass
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ice algae % ~ 450,000 Km?

ice cover
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Presentation Notes
Next slide: video of hindcast simulation for the eastern Bering Sea using�Bering 10K ROMS-NPZD-FEAST

Compared weekly output for 2004 (warm year) and 2008 (cold year). Shown are bottom temperature with cold pool in dark blue; ice cover in white and icephytoplankton in green.








GCM model
evaluation

Criteria: capture key processes

e Seaice monthly climatology
- within +/- 20%

e Select GCM models, RCPs,
geochemical, nutrients...







Robustness of approach: CMIP 3 vs CMIP5
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Downscaled forecast product:
Indicator: cold pool, area where T<2°C, CMIP3 A1B

HINDCAST
1-2°C
0-1°C

<=0°C




. Days past Mar-15 when
Cold pool T< 2, 1,0, °C  seaice cover > 10% in box




Conclusions

 Robust ensemble approach (with vetted models)
e Spatial reference is key factor for indicator

* Indicator needs to be robust to climate change
trends, irrespective of magnitude or rate of change




Downscaled forecast product:
Essential Fish Habitat in Alaska under future climate




®

Essential Fish Habitat in Alaska

 EFH can trigger management actions

e Distribution models developed to improve EFH
Descriptions from Tier O (no information) and Tier
1 (presence information) to Tier 1 & Tier 2 (density
information by habitat)



Presenter
Presentation Notes
Today I will describe species distribution modeling for you

and take you through the data inputs and some example results from our study to show you how we parameterized and fitted the models, 

Then I will run through how we translated the model results into spatial definitions of essential fish habitat.

So what is species distribution modeling?

It predicts a species’ distribution or abundance from physical, environmental, and biological variables that may influence where you find them, where you don’t, and how many of them are there 


Generalized Additive Model

e [atitude X longitude

e slope

e sediment grain size

e bathymetry

e tidal current maximum
e bottom temperature

e surface temperature

e Static features

e Dynamic biological




Quantitatively ranked factors for juv. & adults
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®
Run GAM with forecasted variables for future EFH

Example: walleye pollock *‘

Current EFH 1982-2012 EFH 2039 CMIP3 (preliminary)
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Presentation Notes
Finally, we can extend the models we have established here to

Look at distribution and abundance under a variety of different scenarios

For instance, in late 2016, we will begin a project predicting changes to the distribution and abundance of fishes and crabs in the Eastern Bering Sea under varying climate scenarios and temperature models


®
Run GAM with forecasted variables for future EFH

Example: walleye pollock  EFH 2030-40 CMIP3 (preliminary)

Current EFH 1982-2012



Presenter
Presentation Notes
Finally, we can extend the models we have established here to

Look at distribution and abundance under a variety of different scenarios

For instance, in late 2016, we will begin a project predicting changes to the distribution and abundance of fishes and crabs in the Eastern Bering Sea under varying climate scenarios and temperature models


Conclusions

e Shifts retrospective EFH to cover potential future EFH
e Repeatable

e dynamic variables improve robustness against changing
environmental landscape

e Test different periods to define EFH




Next steps and applications

e Add CMIP5 (RCP 4.5, 8.5) forecasts to indicators and EFH
e Bias correction of forecasts

* 9 month predictions applications

e Part of upcoming Bering Sea Fisheries Ecosystem Plan




Questions?
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