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Background

31 EPA Areas of Concern

An AOC is a location that has experienced environmental degradation.
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Background

31 EPA Areas of Concern

An AOC is a location that has experienced environmental degradation.
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Background

Eutrophication, HABs and Hypoxia

Observations at the Buoy Site of the Muskegon Lake Observatory Program
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Model Configuration: SCHISM

SCHISM (Semi-Implicit Cross-scale Hydroscience Integrated System Model):
Unstructured grids; 3D Seamless Cross-scale; Joseph Zhang et al. at VIMS)
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Model Set-up

One-way nested in the Lake Michigan-Huron Operational Forecasting System (LMHOFS; NOAA)
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Model Set-up

Atmospheric Forcing from Interpolated Observations

Wind in September (Blue: Wind from GVSU Buoy; Red: Interpolated Forcing from NOAA GLCFS)
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Model Set-up

Rivers Included: The Muskegon River and Bear Creek
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Model Set-up

Rivers Included:

The Muskegon River and Bear Creek

Discharge and temperature for the Muskegon River
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Model Assessment

SCHISM simulates nearshore
currents in Lake Michigan on
par with previous studies

Model-Observation Comparisons of Currents at M20
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Model Assessment

25

Surface and bottom temperature comparisons at M20
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Model Assessment

Comparisons of Mod. and Obs. Surface Temperature
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Model Results

Hourly-averaged bottom temperature and dissolved oxygen in 2016

Hourly Bottom Temperature on 23-Aug-2016 21:00:00
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2016 retrospective animation in August and September showing bottom cold water intrusion from Lake Michigan
to Muskegon Lake (Upwelling wind: southeastward; Downwelling wind: northwestward)

How to respond anthropogenic activities and climate change?



Model Results: Process-oriented experiments

To study the intrusion’s response to Hydrologic Input Shift and

we carried out Process-oriented experiments:

Name

Normalized River

Normalized Navigation

Discharge Channel Width
R1 0.5 1
Ctrl Case 1 1 ||
R2 2 1
R3 3 1
R4 4 1

List of process-oriented experiments




Model Results: Hydrological Input Shift
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Model Results: Process-oriented experiments

To study the intrusion’s response to

and Navigation

Channel Width we carried out Process-oriented experiments:

Normalized River Normalized Navigation
Name Discharge Channel Width
Ctrl Case 1 1 I|
N1 1 2
N2 1 3

List of process-oriented experiments



Model Results: Navigation Channel Width
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Model Results: Groundwater Effects?

_, Channel entrance to Muskegon Lake
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Conclusion

¢ Our model reproduces the cold water intrusion;

*» The increase of hydrologic input suppresses the intrusion
(climate change implication);

* Navigation channel width can modulate the water
Intrusion,;

¢ Groundwater input is important for the Muskegon Lake
stratification.
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