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Objectives and tasks

Goal: to develop and calibrate a high-resolution 

hydrodynamic-water quality model for the 

Rappahannock River, which can investigate and assess 

the water quality of the river. 

 Specifically, we aim to use the model to forecast the 

potential risks to TMDL due to climate change by the 

year 2035. 



Progress 

Completed revision of model grid 

(Task 1)

Completed hydrodynamics model 

calibration (Task 4)

Continue working on model linkage 

between main bay model (MBM) 

and tributary model (TM) (Task 2-3)

 Start working on the water quality 

model setup (Task 4)

https://ecoreportcard.org/report-cards/chesapeake-
bay/watershed-regions/rappahannock/



Model linkage between MBM and 

Rappahannock River model

 Use MBM hourly model results to 

forcing tributary model (TM)

 Hydrodynamic model

 Water quality model

 Use same discharge and loading 

for both model

 Can run both coupled and de-

coupled modes

 Run TM hydrological model and 

save dynamics fields

 Run water quality model using 

decouple model

Linkage toolMBM model results

(hourly results)
Tributary Model



Model linkage between MBM and Rappahannock 
River model



Influence of Wetlands on water quality

LE3.3

Low ratio of tidal wetland area to 

open water area



Wetland Parameters

Cerco and Noel, 2017

Aw :  wetland area to MBM-cell volume ratio (m-1) 

:  mass-transfer coefficient for NO3 removal (m·day-1)

:  wetlands oxygen consumption rate (g.m-2.day-1) 

:  settling velocity of POM caused by marsh (m·day-1)



Influence of Wetlands on water quality 

(MBM Results)

Baseline With wetland DO demand (50%)



Influence of Wetlands on Water Quality

Baseline With wetland DO demand (100%)



Comparisons of Model Results and Observation

DO (mg/l) DOC (mg/l)



Comparisons of Model Results and Observation

Chl a POC



DIN POC

Comparisons of Model Results and Observation



Comparison of Model and Observation

TF3.2 TF3.3



Comparison of Model Results and Observation
RET 3.1 RET 3.2



Comparison of Model Results and Observation

LE 3.1 LE 3.2



Correlations among Parameters
LE3.1

LE3.2



Next Phase

Complete linkage of water quality model between MBM and TM 

Conduct preliminary water quality model calibration using 

updated MBM. 

 Use the same parameters as MBM and loadings. 

 Identify any problems during model calibration
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