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{  EFDC/HEM3D Model Descriptions

Boundary Fitted Curvilinear Grid
Sigma coordinates in vertical
Eutrophication model is similar to the early

version of Bay water quality model
e Without zooplankton, SAV, and benthos
Bottom sediment diagenesis model is similar to

DiToro and Fitzpatrick’s model the Chesapeake
Bay water quality model




- EEDC-Water Quality model Schemaﬂg/
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Sediment Diagensis Model Schematic™
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Model Configuration

Flow and loadings use LSPC daily model outputs
e POC, DOC, PON, DON, NH4, NO23, POP, DOP, PO4, and DO

e POC, DOC, PON, DON, POP, and DOP are based on ratio to total
organics

e SA uses constant concentration times flow
Open boundary condition uses Chesapeake Bay model outputs
e Bay model outputs have same state variables

Solar radiation uses hourly observations at Norfolk and
Richmond stations

Hourly observed wind data are used for computing aeration

Suspended solids use spatially and temporally interpolated
results based on observations

Initial condition for bottom sediment diagensis model
e Repeat simulations until it reach dynamic equilibrium







* Model-data graphic comparison
- :
e Scatter plots
e Accumulative distribution
e Errordistribution
e Statistics
e Correlation (R)
Root-mean-square error (ER)
Model Skill (SS, WS)
Mean error (ME)
Absolut mean error (AME)
Relative error (RE)
* Processes
e Primary production
e Respiration
e Net ecosystem metabolism
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I Parameter Considerations

* Phytoplankton species
e Tidal fresh: cyanobacteria, diatoms, green algae
e Tidal water: diatom, green algae
e Motility is applied in the mesohaline zone based on
salinity
* Temperature
o Light
e Carbon - Chlaratio
® Other parameters
e Same order as Bay model
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e Light attenuation iIs expressed as a function TSS, Chl a,
Salt, and background (Xu et al., 2005)

Secchi depth

Kd=1.19+0.3TSSW'% +0.056*salinity+0.00027 Chla EPA 2008







| Combine All Stations

Tidal freshwater




a Ratio

Cerco and Noel, 2004

Tidal freshwater: constant 40 ug/ug
(Bukaveckas and Barry, 2011)

Other region: constant ~60 ug/ug
(summer), and 40 ug/ug (winter)




Net Growth Rate




Day (from 1/1/1990)




| Residence Time vs. Phytoplankton
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Tidal Freshwater

» Calibration period is from 1991-2000
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Discussion

» Selection of algal species

* Primary production

» Seasonal change of C:Chl-a ratio

e Stratification, DO, and transport scheme
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Future Work

* Revise light function

» Evaluate primary production results

* Continue work on downstream model calibration
» Assess model skill of sediment model

* Conduct model simulation for the period from 2007-
2013




