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Challenges facing the Great 
Lakes and coastal 
communities
● Harmful algal blooms

● Invasive species

● Coastal resiliency / changing water levels

● Changing fisheries

● Declining workforce



What is Michigan 
Sea Grant?



What is Michigan Sea Grant?
Michigan Sea Grant facilitates research, education, and outreach through partnerships with 

people, communities,  and organizations to foster healthy Great Lakes coastal ecosystems, 

communities, and economies. 

From: MNSG





How does Michigan Sea 
Grant address HABs?

Western Lake Erie Science 
Advisory Board



Resilient Coastal Communities:
Sustainable Small Harbors



An Integrated Physical-Social-Community (PSC) Approach for 
Sustainable Shore Protection, Beach Integrity and Bluff/Dune 

Stabilization along Lake Michigan

in response to:

Special Joint Sea Grant Request: Michigan, Illinois-Indiana 
and Wisconsin

Michigan – Guy Meadows, Pengfei Xue, Longhuan Zhu, Ryan Williams, Mark Breederland, & Chenfu Huang
Illinois-Indiana – Cary Troy, Aaron Thompson, Hazem Abdelhady, Hannah Tomkins, Ben Nelson-Mercer, Stuart 
Carleton & Sean Vitousek
Wisconsin - Chin Wu, Robert Enright, Adam Bechle, Miles Tryon-Petith, Luke Lu, Josh Anderson, Lai Wong 

2019-2022



Project Goal
To achieve resilient coastal communities in Lake Michigan through 
sustainable coastal infrastructure based upon an integrated 
Physical-Social-Community (PSC) approach
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2021 Surveys

Cumulative Impacts of Perpendicular Structures on Bathymetry
Medium Size Harbor Jetties – South Haven, MI



Cumulative Impacts of Parallel Structures on Offshore Profiles



What Have We Learned Thus Far?
• A warming Great Lakes climate has produced:

• Extreme, record, water levels, both high and low within a 7 year period 
(2012 – 2020)

• Greater future extremes are expected
• The resulting wave climate of Lake Michigan is also changing

• Increasing with increasing water levels
• Increasing with loss of winter ice cover

• Nearshore sediment transport is driven by the wave climate
• Valuable nearshore sediment is being lost to offshore

• Shoreline mapping is critical to our further understanding

• Coastal population is continuing to increase – problems will only increase



Research questions that need to be answered 
– Knowledge Gaps
• Where does the sand go and in what quantities?

• Around harbor structures?
• In response to shoreline armoring?
• Other offshore losses?

• How does the beach recover as water level falls?  Does it recover?
• How do we continue work through falling water levels and falling interest?

• How do we move toward Resilient Coastal Communities?
• In response to increasing population density
• Which nature based solutions work on the exposed coasts?
• What is the role of offshore structures, sediment bypassing and beach. 

nourishment?

• Will long-term monitoring at our three reference sites answer some of these 
research questions?

• Who could be additional partners in this effort?



International Joint Commission
Science Strategy for the Great Lakes



MISG Graduate Fellowship Program 
Graduate students plan and implement Great Lakes research 

projects in our four key areas.

Have funded 11 projects and awarded >$700K since 2018!



MISG Undergraduate Internship Program 
Undergraduate students plan and implement Great Lakes 

environmental research and stewardship projects with:

● Local government
● State and federal agencies
● Environmental non-profit organizations
● Private businesses 
● University faculty* 

Has grown since 2019 into largest Sea Grant internship program.
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