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Association of State Floodplain Managers

ASFPM’s Mission

Mitigate the losses, costs, and 
human suffering caused by flooding.

and

Protect the natural and beneficial 
functions of floodplains.
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15,000 members
35 Chapters
State Associations & Pending Chapters
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Title

•Water levels (short title)
•Why is FEMA mapping 
flooding hazards when lake 
levels are low?



FEMA Coastal Studies



Great Lakes 
Coastal Flood Study

The initiative is a system‐wide solution that 
provides a comprehensive analysis of storm and 
high water events within the Great Lakes Basin



Generalized Coastal Zone Schematic
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Great Lakes Flood Hazard Mapping 
(GLFHM)

Collaborative Project 
Between:
FEMA Region 5 (Lead) 

FEMA Region 2

FEMA Region 3

Detroit District USACE











greatlakescoast.org



Great Lakes Coastal Forecasting System

http://www.glerl.noaa.gov/res/glcfs/



Storm Surge Modeling with ADCIRC

•Coupling of lakes required 
to accurately model water 
exchange between lakes 
associated with moving low 
pressure systems

•Can increase water level 
throughout Lake Michigan 
and Green Bay by as much 
as 1.5 ft



Calumet Harbor

Sturgeon Bay Canal.

Lower Green Bay and Fox River



Water Level Measurement Locations



ADCIRC Model Comparisons to 
Measurements (Dec 1990 Storm)



Lake Michigan‐Huron
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Holland, MI morphology change using CSHORE

Beach Erosion Simulations



Contributors to BFEs 
Approximate 
Magnitudes

Lake 
Level

Storm 
Surge

Waves Beach 
Run-up

Lake 
Michigan

+/- 3 ft 3 ft H = 20 ft
T= 8 sec

4 to 7 ft

Green 
Bay 

+/- 3 ft 5 ft H = 9 ft
T = 6 sec

2 to 3 ft

•Long‐term lake level changes
•Seasonal lake level changes
•Storm waves and surge
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Summary

• Technically superior methodology
• Detailed wave and surge modeling under 

way for ~150 storms per lake
• Does not address future conditions



Great Lakes – major factors impacting 
water levels

• Water
– Inflow (precip + watershed runoff)
– Evaporation

• Land
– Isostatic Adjustment

• Anthropogenic Impacts
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Water Budget





Great Lakes – ice cover

– Evaporation
• Land

– Isostatic Adjustment
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% decrease from 1973 to 2010

• Superior 79

• Michigan 77
• Huron 62
• St. Clair 37
• Erie 50
• Ontario 88
• Total GL 71





Rate of Isostatic Adjustment
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Thank you for your time!
Questions???



Visit greatlakescoast.org
for more information

Alan R Lulloff , P.E., CFM
Association of State Floodplain Managers

alan@floods.org


