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Physical model: ROMS v3.0
Biological model: BIO _FENNEL with OXYGEN
Resolution: 1-20 km in horizontal, 20 or 30 vertical layers
Forcing: 3-hourly NCEP NARR winds; climatological surface heat and freshwater fluxes
River inputs: daily measurements of FW input by U.S. Army Corps of Engineers;
monthly estimates of nutrient and particulate matter loads from USGS
Horizontal b.c.s: climatology, operational HYCOM or IASNFS for physics; climatology for
biology
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Run SOC # vertical | horizontal
treatment layers boundaries
AZOCIm IR 20 climatological
B20ciim H&D 20 climatological
CZ0ciim M&L 20 climatological
AS0CIm IR 30 climatological
B30ciim H&D 30 climatological
ASURLYGC IR 30 HYCOM
B30RYC H&D 30 HYCOM
NS OIS IR 30 |ASNFS
B3UVIAS H&D 30 IASNFS

Coastal & Ocean Modelling
Testbed
http://testbed.sura.org

Shelf Hypoxia Team incl. collaborators

from TAMU, NRL, FSU, NOAA CSDL,
UDel, Dal

(@05
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Three treatments of Sediment Oxygen Consumption

(SOC):

(A) Instantaneous Remineralization or IR
(depends only on organic matter flux)

NH,

organic
matter




Three treatments of Sediment Oxygen Consumption

(SOC):

(A) Instantaneous Remineralization or IR
(depends only on organic matter flux)

SOC parameterizations (depend on bottom
water T and DO, but not organic matter flux)
(B) Hetland and DiMarco (2008) or H&D
(C) Murrell and Lehrter (2011) or L&M

SOC (mmol m~2 d'1)
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* Rowe et al. (2002)
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* M&L11 obs.
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Why are hypoxia predictions so sensitive to SOC treatment?

Why systematically higher for IASNFS boundaries?

Fennel et al. JGR-Oceans (2013)



Depth (m)

Density (kg m™) Density (kg m™)

1021 1022 1023 1024 1010 1015 1020 1025
0 0 : : -
B Hypoxic
—924 . ——Oxygen
May 13, 2004 _o| || ——Density
-4 .
—61 g _al
-8 %_ July 21, 2004
Q
-10" 0O -6
-12+
14. 1 ~ Examples of LUMCON
monitoring observations
-16 ; v -10 . .
0 100 200 , 300 0 100 200 , 300

Oxygen (mmol 02 m ) Oxygen (mmol O2 m °)



Density (kg m'3)

10021 1022 1023 1024
~21
May 13, 2004
-4
—_ —6' —_
E E
S -8 £
o Qo
Q <))
o ~10- o
-12+
—14:
-16 . .
0 100 200 _, 300

Oxygen (mmol O, m )

0 20 40
Height of A, =.01Kg/m3/m
Thickness of the bottom boundary layer

Thickness of hypoxic layer
Height of 2 mg/I Oxygen Isopleth

Density (kg m'3)

1001 0 1015 1020 1025
B Hypoxic
——Oxygen

o, || ——Density

-4

July 21, 2004

-6

-8 Examples of LUMCON
monitoring observations

-10 . :
0 100 200 _, 300

Oxygen (mmol O2 m °)

Wiseman et al.,
JMS (1997)

Hypoxia is essentially constrained

to bottom boundary layer (BBL).
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normalized stratification index
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normalized stratification index
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Conclusions

Hypoxia predictions are very sensitive to the
parameterization of SOC.

Results because hypoxic conditions are
restricted to a relatively thin layer above the
bottom over most of the shelf.

Strength of vertical stratification is an
important predictor of oxygen in bottom
waters.

Modification of physical horizontal
boundary conditions can have a large effect
on hypoxia predictions.



