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Today
* Brief overview of NGOMEX project
* Synergistic project to the host project of this workshop

* Pls want to leverage the workshop and the results of
the projects through coordination and collaboration

— Same questions

— Complementary approaches

— Shared scenarios

— Similar format of advice to management
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Does hypoxia have population
level effects on coastal fish?

 Much evidence for hypoxia effects on individuals
e Less conclusive evidence for population-level effects

* Multiple stressors, high variability, and density-
dependence make detection difficult

* Need for population studies that quantify exposure and
separate hypoxia effects from other stressors

Rose et. al. 2009. “Musings from the virtual world”. J Exp Mar Biol Ecol £
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People

People |Ro|e |Responsibi|ities Tasks

Justic  |Co-PI Program coordination; FVCOM and WASP 4,5,12,14

Rose |Project Pl |Program coordination; population models; communication (7,8,9,14

Craig Application Pl [Management Committee; communication; population 10,14
models

Huang  [Co-PI |Coup|ing of FVCOM and population models 6,15

Tian |C0—PI |DLEIVI; land-use scenarios; future scenarios 1,2,16

Meselhe |C0—PI |De|ft3D; estuarine fluxes; diversion scenarios 1,2,3

Xue |C0-PI |Mode| linkages; high performance computing 11,13
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Guiding Questions

* How do nutrient loadings and diversion
operations affect hypoxia?

 What are defensible estimates of the
population-level abundance changes in response
to watershed management and diversion
operations effects on hypoxia and food?

 What is the sensitivity of predicted responses

under interannual variation and under possible
future conditions?
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Guiding Questions

 What are the relative contributions of reduced
nutrient loadings (food), diversions, and hypoxia
to the overall fish and shrimp population level
responses?

 What are some possible watershed
management scenarios that feasibly lead to the
hypoxia reductions deemed desirable based on
the simulated population responses?
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Dissolved Oxygen

* 3-D FVCOM/WASP
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Justic and Wang. 2014. Continental Shelf Research
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Example from Prior Project

Previously, we simulated hypoxia effects on croaker at the
population level

We used separate 2-D grid with input data from multiple sources
(FVCOM, climatological, ROMS)

Now, we will use consistent, seamless inputs by simulating fish in 3-
D within the FVCOM grid

— Watershed management
— Diversions

Expand to shrimp, menhaden, and red snapper

Example of what results will look like
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Modeling Strategy

Individual-based population model
Exposure determined by movement

Effects determined by lab experiments and field data
applied to growth, mortality, and reproduction

Strategy:
— Build-up with a solid and credible empirical basis
— Ability to keep things constant
— No explicit food web interactions
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Model Overview

* Spatially explicit, IBM
— Follows 7 stages to age 8
— September 1 birthday
— Model year begins Sept. 1
— Each year 365 days long

* Hourly processes

Estuary Larva

— Growth

- I\/Iortality _+"Ocean Larva

— Reproductlon I Yolk Sac Larva Y Late Juvenile (< 180mMm)
X

— Movement N

~

Egg



http://www.oceanography.lsu.edu/

Dissolved Oxygen
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25% Reduction in Nutrients

PD: benefit if only croaker = +0.5 mg/L ({,25% area) feasible
Normoxia: best can be expected = +1.0 ({,50% area) not feasible

~ O A Normoxia
—i A A
— Y \+LO
g 8 - \]v Hypoxial
@) (PD)
©
+0.5

g 7-
A +0.25
)
@))
< 6

25% Nutrients

)

0 20 40 60 80 100 120 140 160
Year



o - o
_ ?&%;m
Yo
O |WQ.Q . &
| wew\g%,
cmpom oo @ BN %00 M\H\g\f
il “J
o 8—88 O O O @ [Ny,
c T £y
Te) (®)) RO O G..uu}\.o\o
o S Ge-
+ o 0 D -Qo.m.eg
-— \oQb:O
0 GREBGIRND + - G,
O.m.oh__.b.\\_u\
ol o aoo® poawo oo - Iy, 080
{v]

I I I 1 o
) : ™
o o o o

1.0
8
6
4

ealy eIxodAH jo uonoel4 palolipald



http://www.oceanography.lsu.edu/

Population Abundance
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Informing Management

* Management Help Committee

— Julie Anderson (Sea Grant); Doug Daigle (Task
Force); John Lehrter (EPA); CPRA; Rex Caffey
(economist)

* Application PI
— Kevin Craig - NOAA
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