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Seasonal Stratification On
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esolution 3D Hypoxia Model for the Louisiana Shelf
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Atmosphere — water interface O, and CO, exchange
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EPA-GEM3D Simulation of Plankton Dynamics

Vertical Variation due to Migration, Growth, Death and 3D Advection

Daytime Night-time
Light Phytoplankton Zooplankton Light Phytoplankton Zooplankton

EPA-GEM3D Simulation

Phytoplankton

Phytoplankton Group 1-6 9.022E+08 + 4,249F+08

20

Dissolved Inorganic Nitrogen

DIN 2.137E+00 + 8.889E-01

Dissolved Oxygen

1.264E+02 + 1.077E+01
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EPA-GEM3D Simulation - Area of Bottom Water Hypoxia
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Each Season from 2003 to 2008
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EPA-GEM3D Simulation - Area of Bottom Water Hypoxia

Each Season from 2003 to 2011
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« Comparison of observations to the model predicted area of bottom water
hypoxia that is persistent over 10 days or over 15 days for the season.

* This observed area of bottom water hypoxia is an estimation based on ship
surveys. The estimation for 2011 is 17,548 km? (LUMCON).

 For 2010, the hypoxic zone is in a part located on the Texas shelf - an area
out of our model domain.

EPA-GEM3D Simulation - Area of Bottom Water Hypoxia

Area of Bottom Hypoxla at Louisiana Shelf

Prediction for 2011

* At end of July, Tropic Storm Don passed through the
LaTex Self likely resulting in disappearance of hypoxia
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GEM3D (2011)
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LUMCON found that hypoxia covered an estimated 6,765 sqg. mi (17,548 km?) of the Gulf this year (2011)
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|OP Light Model (Lee et al., 2005; Penta et al., 2008)
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PAR = integrated downwelling salar radfztion 250-700nm
Buagn = 0.015 (Pope znd Fry, 1557)
2% 190 = 0.0375 (chlorophyll specific 2bsorption coefficient 2t 450nm; Prieur znd Sathyendranath, 1981
{also can (should) be computed from [ocal date}
9,460 (haCkscattering 2t 450nm) is computed from this phytoplankion absorption (Gordon and Marel, 1583)
7. = solar zenith angle
G, =1/2 for overcast sky
? = zny absorbing or backscattering component prescribed by the research questions (or dzta)
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Total chlorophyll comparison between NCOM-CCS (California Current System) model with the new IOP based underwater light scheme (left) and the
“standard” scheme (right). The new scheme is able to simulate the deep chlorophyll maximum (DCM) which occurs at the nutricline (contour lines represent
nitrate concentration [NO,]).
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Correlation between NCOM-CCS; with the THE; ol
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Application to EPA Gulf of Mexico Data Set
Interpolate all variables to 0.5 m depth bins
Extrapolate to surface
Convert EstTSS to NAP i.e. remove contribution from phytoplankton
Convert mg chl I'* to mass
mgtog
chl to C (100)
gC to moles C (12 g mole?)
Redfield ratios to get moles N, Si, P, O, and H
C:Si:N:P = 106:15:16:1 (Brzezinski, 1985)
CO=1
2H per O
Convert C, N, Si, P, O, and H back to grams (12, 14, 28, 31, 16, 1)
Sum elements
Convert to mg and subtract from EstTSS to get NAP
CDOM a function of salinity
Spectral slopes from D’'Sa and DiMarco (2009) (Mar, May, Jun, Aug) interpolate to other months
Use pvcnoDepth (measured) to partition surface and bottom layers
Convert from absorption at 412nm (D’Sa) to 488nm for light model
For all optical components calculate averages from surface to each binDepth
assume all chlorophyll is from diatoms
Calculate optical (absorption and backscatter at 488nm) profiles
Apply light model of Penta et al. (2008)
Calculate PAR attenuation as a percent of the incident surface PAR
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Model comparison with CPAR from data set (“Z” stations)
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