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Research
Advancing EFH for North Pacific Species in Alaska (Laman et al.)
First Arctic Model-based EFH (Marsh et al.)
Juvenile Walleye Pollock Thermal Habitat (Laurel et al.)
Individual-based Models to Advance EFH (Shotwell et al.)

Discussion Topics
How to Construct EFH from SDM
Skill Testing and Model Selection
. Mapping EFH Level 3 Information
@  Individual-based Models and EFH
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Since the 2017 EFH Review:
* 5 bottom trawl survey years added
* |mproved GOA bathymetry

* Introduced nearshore data and early
juvenile life stage — None to Level 2

e Updated maturity schedules and
redefined life stages

* Modeling refinements — None and
Level 1 to Level 2

j * Skill testing and model selection

* Habitat-linked growth potential — Level 3
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Changes in the areal extent of EFH were species-specific and largely
attributable to life stage redefinitions or to modeling refinements

Groundfishes: EFH Area: Change attributed to:

EBS adult sablefish H Life stages redefined, Poisson model
GOA subadult Pacific cod H Poisson model, updated covariates
GOA adult Pacific cod } Poisson model

GOA subadult POP 1t Contrasting models — skill testing
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Arctic SDM-based EFH descriptions and maps for Arctic cod, saffron cod, and snow crab
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® Early juvenile stage pollock (40-120 mm)

® |Laboratory studies identified temperature-dependent growth
and lipid accumulation (condition) rates for summer and winter

® Map is the product of summer growth rate and an SDM
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EFH Level 1: Initial IBM run will create Fig. 1a - 0
the presence/absence map — life stage L
trajectory of survivors (Fig. 1).
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EFH Level 2: Model trajectories are post-
processed with spatially-explicit

spawning biomass information to create
the relative abundance map. Fig. 1b

55°N
N

60°N

Successful EPJ
Abundance |

EFH Level 3: Trajectories are further
post-processed with vital rates to create
maps of habitat-related survival and
growth potential.
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1) How to Construct EFH from SDM
2) Skill Testing and Model Selection
3) Mapping EFH Level 3 information

~ 4) Individual-based models and EFH
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Currently:
e Minimum threshold for presence
values < minimum abundance or
probability considered absent
(2017 Review and Laman et al. 2020)

Recommended:
e Cumulative distribution function
(2022 5-year EFH Review)

Percentiles
B o5% B 75% I 50%  25%
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2017 Review 2020 Lamanetal. 2022 Review
(a priori assignment) (skill testing) (skill testing)
e Maxent e Maxent e Maxent
 hGAM * hGAM e hGAM

e GAM e GAM e GAM

e paGAM e paGAM
* Negative binomial

P
Q -

* quasi-Poisson
e Ensemble
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Root-mean-square-error

RMSE =

20
\ 2 Ny
where

y;; is the predicted numerical abundance,
X; is the observed numerical abundance at trawl
station j in cross validation fold i, and

> j  n;is the number of trawl stations sampled in the o Q -
ith fold




Early Juvenile Walleye Pollock (40-120 mm)
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3) Larvae (surface, threshold 9°C)
Spring-summer, May
Temperature

#9750 Prey
22 Currents

2) Egg (200-400 m, 4-6.6°C)
Late winter, early spring
Temperature

@ Advection/retention

s

1) Spawning(>200 m)
Batches winter, spring
Temperature

@ Condition, Age

. <@~ Predation
7) Recruit (>200 m) ;
2 plus years ; ’
@<« Predation “{

4) Young of the year (surface, 12-16°C)
No transition time
Temperature

D prey 5) Juvenile (6-200 m)
22 Currents ; Late summer-fall
@ Predation F9RO Prey
Condition
<@« Predation
6) Pre-recruit(10-200 m)
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#9E0 Prey
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How do we use survey data
and IBMs to inform EFH?

® 2017 Review — survey
data in pelagic early life
stage SDMs (EFH Level 1)

e 2022 Review —survey
data and process studies
inform IBMs (EFH Level 1,
2, and 3)

® Future Directions

=
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