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e Reuvisit the over-estimation of lower Bay DO

 Testing the remote influence and nutrient
exchange from the other coastal water bodies
along the US East Coast



é Overestimation of lower Bay DO in multiple models
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Figure 9-1. Computed (red) and observed (blue) bottom DO along Bay axis,
summer 1994. Mar-Aug flow in Susquehanna River = 2,034 m3 s,
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é Overestimation of lower Bay DO in multiple models
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d Initial calls for this
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Fig.5 DO-depletion profiles.
_ Fig.3 Experimental set-up
(Li et al., 2009) for SOC measurements.

While the decay rate of DOC is smaller than 0.1 day
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» DO consumption is about 0.45 ~ 1.8 day™ Lin the current models (e.g., 0.025 ~0.05 dayt in
CH3D-ICM, 0.05 day?!in SCHISM-ICM)



Where does
oxXygen

consumption
come from?

15-25% of the increase in SOD between successively
increasing experimental velocities is attributable to ad-
ditional COD. However, for the sandy-mud experiment
where velocities presumably exceeded the critical erosion

~ threshold and resuspension was initiated, COD accounted
-~ for some 55% of the increment in total oxygen demand.

| more than half of the resulting increased sediment oxygen
| demand was attributable to chemical oxidation of reduced

I'nus, when resuspension occurred in these sediments

substances diffusing from these sediments.

The mechanism, by which COD is enhanced with in-
creasing water circulation, can be explained in direct,

| water. This process has been clearly demonstrated, partic-

| ularly under conditions of sediment resuspension (e.g.
| Revsbech ez al, 19804, b). Similarly, the enhanced biologi-

physical terms as the results of augmented diffusion of dis-
solved substances between sediment interstices and open

- Cal respiration associated with increased circulation of
- overlying waters can be explained by increased diffusion
. Of substrates to and end-products from the sites of biologi-
- cal activity. For example, at low oxygen tension (pO,)

Boynton et al. (1981)



d Original simulation of H,S (COD) in ICM y

* Reduced matter from sediment anaerobic respiration released
through steady diffusion

* Primarily a supplement of the SOD when DO is not sufficient in the
bottom water (SOD is minor under hypoxia)

Chemical oxygen demand is the concentration of reduced substances that are
produced by reactions in anoxic bottom sediments. The primary component of
chemical oxygen demand in saline water is sulfide. A cycle occurs in which sulfate
is reduced to sulfide in the sediments and reoxidized to sulfate in the water
column. In fresh water, methane might be released to the water column by
bottom sediments. Both sulfide and methane are quantified in units of oxygen
demand and are treated with the same kinetics formulation (equation 37):

CH3D-ICM (Cerco and Noel, 2017)






First hypothesis:
Resuspension-driven convection



A simplified method to simulate the enhanced H,S fluxes

M-(1—¢)-f =< .86400,whent > 1
FluxS = { ( ¢) f Tc  Psed &
0, when 1t < 1,

o FluxS is sulfide from the bottom when the sediment is eroded (g m2 day?)
M is the erosion rate parameter representing seabed erodibility (kg m= s1)
* ¢ is seabed porosity

* f is the fraction of the seabed layer with the sulfur component

* Tis bed shear stress from waves and currents

* T iscritical shear stress (Pa)

* ¢, isthe concentration of sulfide in the sediment (g m3)

* Dseq is sediment density (kg m3)

Similar format for the erosion formula as in
Moriarty et al. (2017)



d Results

---------------------------------- Significant improvement in lower Bay bottom DO -------------------------mo oo
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d Results

---------------------------------- Significant improvement in lower Bay bottom DO --------------
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d Results

Bottom stress (m2 s'z)

1. 0.08
(b)
* Lower Bay has more @ -
erosion events 05l | 0.04}
e Sulfide fluxes concentrate [ 0.02 ]
in the low Bay 0 : 0 .
Lower Bay Upper Bay Lower Bay Upper Bay me s
s () H,S flux (d)  Bottom stress o < 015
2
39 |
0.1125
Z 385 ( wh
2 b i
'1..3 - - 0.075
T 38
375
- 0.0375
37
-0 0
-77 -76.5 -76 -77 -76.5 -76

Longitude (°W) Longitude (°W)



Second hypothesis:
Benthos-driven convection



é Dominant benthic function groups

% Biomass for each Bioturbation Functional Group

 More than 2000 species in
total

 About 120 species have
sensible existence or
biomass
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Spatial distribution over the past decades
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Testing the remote influence and nutrient
exchange from the other coastal water
bodies along the US East Coast
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d Sources from Long Island Sound
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é Sources from Long Island Sound
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To be continued ...

* Model validation and calibration
e Statistic and ML analysis
* Details of multiple sources to be presented



