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Research Goals and Objectives

» Understand how estuarine ecosystem responds to changes in freshwater flow
» How does energy flow through system?
» Identify time lags in biological productivity to changes in discharge
» What are the indirect effects relating to trophic interactions?

» Can we make future predictions about ecological productivity?
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Ecopath Modeling
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» Functional groups linked
together from known diet
compositions

 Model is fit to a known time
series of biomass densities and
environmental conditions
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Applications of EWE In Estuaries

Chesapeake Bay — model impacts of water quality and
fishing (bottom-up / top-down) (Townsend, 2014)

Northern Gulf— simulate effect of river diversions on
salinity and fish distribution (de Mutsert et al,. 2012)
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Suwannee River Estuary Model

» Model structure
» 59 functional groups (85 fish species)

» Age structured stanza — redfish, snook, seatrout,
mullet
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» Fishing fleets: Private, charter, redfish, and seatrout

- @
Echinodenms Small-Infauna

o o °
Other Decapods o i
) Segpoes Bivalves Herbivorous Zooplankton Qmnivefous Zoopianiton

2

» Environmental drivers

® ®
1Macroalgae Microphytobenthos Phytopxankton Seagrass

» Suwannee River discharge

Water Column Detritus

» Nutrient concentrations
» Mangrove densities



Ecosim Model Calibration

» Model fit to FIM data from 1997 I e T , [kt
— 2018 e - L o L )

» Driven by forcing time series of
discharge, nutrients, and fishing
effort

> EnVIronmentaI forCIng funCtlonS Spotted Seatrout - (1-2. Spotted Seatrout -2.54 Sand Seatrout
used to drive snook densities
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Projecting Future Flow Scenarios

Short-term projections (3 years) Long-term projections from 2019 — 2068

Based on projectedilevelSiCISCIRE AR Four different flow scenarios (Neupane et al., 2019)

High/low variance (RandemiCOmREIEE NSNS, 30 and 50 year climate projections at low/high

Wet (+1 SD), dry (-1 SD), and normal conditions emissions
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Fish Responses to Future Flow Scenarios
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» Droughts have greater
Impacts than floods
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Fish Responses to Future Flow Scenarios

» Short-term - Larger changes
observed in forage fish

groups 4 ol ! .

» Long-term - Larger changes
observed in recreational Short-Term Long-Term
groups
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Model Applications and Research

Recommendations

Inform policy regarding minimum flow requirements of

Suwannee River
Model the effects of climate change and tropicalization

» ldentify impacts of snook range expansion and effect

on other gamefish and forage fish
Utilize a spatial model — Ecospace

» Model the impact of environmental gradients (e.qg.
salinity) on distribution of fish species

Simulate changes in habitat

> Qyster restoration, seagrass loss, salt marsh to
mangrove habitat transition, etc.

https://serc.si.edu/research/laboratories/animal-plant-interaction/projects/mangrove-expansion-response-climate-change
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