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The WFS EWE Model
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Ecopath
e Static snapshot of the ecosystem

* Input: biomass, mortality,
consumption, diet, and fishery
removals

* Requires mass balance

e Starting point for dynamic
simulations
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Ecosim
Biomass dynamic food web model
Environmental forcing
Parameter estimation & time
series calibration
Future projection scenarios
Policy analysis and tradeoffs

£ Ecopath with Ecosim
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Ecospace
Spatially explicit simulations

Input: dispersal rates, habitat
maps, habitat preferences, fishing
areas, MPAs, port locations
Spatial-temporal drivers

Red tide mortality




Simulating Red Tide
Effects in WFS Ecospace

Monthly red tide maps (cells/L)
derived from nFLH satellite
imagery and FWC HAB sampling.
Input as spatial driver into WFS
Ecospace Model.
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Vilas et al. 2023. Evaluating red tide effects on the West Florida Shelf using a
spatiotemporal ecosystem modeling framework. Scientific Reports, 13(1),
p.2541. https://doi.org/10.1038/s41598-023-29327-z.
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Red Tide Mortality on Red Grouper ages 0-5+
Jan 2002- June 2023 — uncalibrated example

redgrp0 redgrp1 redgrp2 combined ages
year age-0 mean
mean
2005 0.714 0.537
2006 0.819 0.171
| | | . | . . . | . . . 2012 0.268 0.068
2005 2010 2015 2020 2005 2010 2015 2020 2005 2010 2015 2020 2014 0.041 0.041
redgrp3 redgrp4 redgrps 2016 0.235 0.054
2018 0.334 0.153
2019 0.343 0.058
2020 0.125 0.008
2021 0.297 0.162
20I05 20|1 0 20|1 5 20I20 20I05 20I1 0 20I1 5 20I20 20I05 20I1 0 20|1 5 20|20 202 2 O . 3 3 7 O : 1 38
redgrptot To June 2023 0.082 0.010
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These results are preliminary. Final estimates will have undergone additional
calibration, and thinning of ensemble runs that are unreasonable.




Operationalizing the WFS Ecosystem Model
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¢ Fisheries ecosystem

Overall goal is to account for red
tide mortality when assessing
GoM reef fishes and setting their
acceptable biological catch (ABC).

Objective 2:
- * Physical, biogeo-

* K. brevis detection using

. VIIRS and deep learning modeling of the WFS chemical plankton

) 5 _y p J ( 2 O 2 3 - 2 O 2 8 ) models using Ecospace modeling

e a r ro eCt * Qutputs/products: » Outputs/products: ¢ Qutputs/Products: 3D

Integrated biweekly to annual maps estimated red tide maps of K. brevis, phyto-
. . Modelin of red tide footprint and mortality rates on & zooplankton,
® 4 O b e Ct I Ve S & intensity managed reef fishes nutrients, pH, and DO
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1) Remote Sensing
2) Biogeochemical modeling
3) Ecosystem modeling

Objective 4: Operationalizing for Assessment and Management
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Operationalizing the WFS Ecosystem Model

Project Team:

 Modeling: David Chagaris (UF, lead);
Chuanmin Hu (USF), Mike Stukel
(FSU) & Sven Kranz (Rice)

o e o\
i
* Objective 3:

* K. brevis detection using = e Fisheries ecosystem
VIIRS and deep learning modeling of the WFS chemical plankton

Objective 2:
- * Physical, biogeo-

. . . models using Ecospace modeling
d COI Ia bO ratO rS . TEd SWItze r ( FWC) ) * Qutputs/products: » Outputs/products: ¢ Qutputs/Products: 3D
. . Integrated biweekly to annual maps estimated red tide maps of K. brevis, phyto-
Kate Siegfried, Mandy Karnauskas Modeling  of red tide footprint and e B ook,
’ ’ intensity managed reef fishes nuull'ients, pH, and DO
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* Resource Managers: Ryan Rindone
(Gulf Council); Daniel Luers (SERO)
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