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• Revisit 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



Overestimation of lower Bay DO in multiple models

SCHISM-ICM (Cai et al., 2020)

ROMS-RCA (Li et al., 2015)

ROMS-ECB + POC resuspension 
(Moriarty et al., 2021)

Station 6.3; 
Xu and 
Hood, 2006

CH3D-ICM (Cerco and Noel, 2017)

ROMS-ECB (Feng et al., 2015)



Overestimation of lower Bay DO in multiple models

(Cai et al., 2020)





Initial calls for this 

(Li et al., 2009) (Takashisa et al., 2009)

Lab work on samples from the Ariake Bay 

DO consumption is about 0.45 ~ 1.8 day-1
While the decay rate of DOC is smaller than 0.1 day-

1 in the current models (e.g., 0.025 ~0.05 day-1 in 
CH3D-ICM, 0.05 day-1 in SCHISM-ICM)



Where does 
oxygen 
consumption 
come from? 

Boynton et al. (1981)



Original simulation of H2S (COD) in ICM

CH3D-ICM (Cerco and Noel, 2017)

• 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)





First hypothesis:
Resuspension-driven convection



A simplified method to simulate the enhanced H2S fluxes

• !"#$% is sulfide from the bottom when the sediment is eroded (g m-2 day-1)
• & is the erosion rate parameter representing seabed erodibility (kg m-2 s-1)
• ' is seabed porosity
• ( is the fraction of the seabed layer with the sulfur component
• ) is bed shear stress from waves and currents 
• )! is critical shear stress (Pa)
• *" is the concentration of sulfide in the sediment (g m-3) 
• +"#$ is sediment density (kg m-3) 

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



Results
Significant improvement in lower Bay bottom DO 



Results

With enhanced 
sulfide flux

Without enhanced 
sulfide flux

Observations

Significant improvement in lower Bay bottom DO 



Results

• Lower Bay has more 
erosion events

• Sulfide fluxes concentrate 
in the low Bay



Second hypothesis:
Benthos-driven convection



Dominant benthic function groups

• More than 2000 species in 
total

• About 120 species have 
sensible existence or 
biomass 



Spatial distribution over the past decades



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



Updated US East Coast domain



Details of model grids near Cape Cod and Boston Harbor

Boston Harbor

Cape Cod



Renewed linkage between SCHISM and NOAA National Water Model



Sources from Long Island Sound



Sources from Long Island Sound
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To be continued …

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


