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Choptank River

Shore &«

The Choptank River complex 1s located on Maryland’s
Eastern Shore and includes the Choptank River and its
major tributaries (Little Choptank River and Honga
River).

The largest of the Chesapeake’s Eastern Shore river
(about 68 miles).

Patuxent Shore MD

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



Outline

* Hydrodynamic simulations

e ICM simulation



Part 1

Hydrodynamic Simulations



Hydrodynamic modeling

Different model grids were configured.
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Bathymetry

A deeper channel connects the bay and choptank river.
Shoalings are found near the river entrance.
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The tributary model 1s connected with Main Bay Model (MBM)

* Open boundary: salinity, temperature, velocity
and surface elevation interpolated from M
outputs (run07b). il
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Temperature Validation

Capture the temperature changes throughout the estuary.
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Salinity

Salinity

Salinity Validation

Salt intrusion in the upper part (ET5.1) 1s underestimated.
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Factors affecting the hydrodynamics 1n the upper estuary.

Flow condition (USGS or watershed) can significantly affect the salt intrusion.

1 ET5.1

A | : Wenfan’s test
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Figure: salinity at ET 5.1 from two different model run



Impact of bathymetry in the upper estuary

Salinity snapshot
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Impact of bathymetry in the upper Choptank

Deeper central channel introduce slightly more salt to the upper estuary.
ET5.1 (deeper central channel)

ET5.1 (original bathymetry)
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Part 11
ICM simulation

ICM simulation configuration

Using Watershed phase 6.
ICM boundary from MBM’s RUNO9Kk.

Standalone ICM (offline simulation)
(Coupled ICM vs Standalone ICM yield almost identical results).



ICM results near the entrance

runl6hi4(red) at EE2.1
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ICM results near the middle estuary

runl6hid4(red) at ET5.2
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ICM results near the upper estuary
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runl6hid(red) at ET5.1
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Impacts of light attenuation

Sediment module is off.
To assess the impact of light attenuation:

Different light attenuation are applied: Ke=10 near salinity 0
(turbid water in freshwater part ), linearly decreasing to Ke=0.0 at
salinity 10 (clear water at higher salinity region).
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Impacts of light attenuation (near entrance)

rzl.:)n16h|4 (red) vs runl6hi5 (cyan): at EE2.1
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Impacts of light attenuation (middle estuary)

rz%nlﬁhi4 (red) vs runl6hi5 (cyan): at ET5.230
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Impacts of light attenuation (upper estuary)

ru6n16h|4 (red) vs runl6hi5 (cyan): at ET5. 1
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Summary and Next Steps

_ocal bathymetry is not responsible for the salt intrusion in the upper river.
CM standalone simulation is performed and validation is ongoing.

_ight attenuation can significantly affect the ICM performance throughout
the estuary.

Next steps: explore the nutrient inputs in the upper estuary.
explore the sediment module



Questions ?
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