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RUNOFF RAIN EVAPORATION



1000s of 

Cubic Meters/Second

Averaged 1950-2010
Hunter et al JGLR 2015



FACTORS IMPACTING WATER LEVELS
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ANNUAL WATER LEVELS AND THE HYDROLOGIC CYCLE
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Great Lakes Levels
Details, Impacts and the NWS Response

Great Lakes Drainage Basins
Black line=cut off for what affects

Lakes Michigan/Huron
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Great Flood of 1986 
1986flood.com

● The Great Flood of 1986 in Michigan was one of the worst 

extreme weather events in the state’s history. 

● The deadly storm system covered an area 180 miles east to west and 60 miles north to south 

dumping torrential amounts of rain over the course of three days. 

● The storm hit hardest in the Saginaw Bay and Thumb regions where 22 counties were declared 

federal disaster areas impacting more than 1.8 million residents.

● The rain began late Tuesday evening on Sept. 9, 1986, in west central lower Michigan and 

gradually moved east into the Thumb region. From September 10 -12, 1986 rainfall over central 

lower Michigan averaged between 8 inches and 14 inches. 

● Eleven dams failed including the Hart Dam in Oceana County, which emptied out Hart Lake 

destroying the southbound portion of the U.S. 31 Bridge and forcing 300 people to evacuate 

their homes. Across the state, more than 3,600 miles of road and 30,000 homes were flooded.

http://www.1986flood.com/
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Lake Michigan-Huron Variation

October, 1986:  582.35 monthly avg.

January, 2013:  576.02 monthly avg.

6 Feet 4 inches!

October, 2019:  581.65* monthly avg



NOTES ABOUT WATER LEVELS
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• Not a depth, but an elevation above sea level

• International Great Lakes Datum of 1985

• Michigan and Huron = One lake

• Lake-wide daily means   Lake-wide monthly means 

• Based on still water, not influenced by meteorological forcing

• Based on a network of water level gauges

• Detroit District Corps of Engineers = keeper of official monthly water level 

statistics from 1918-2018

• Coordination occurs with Environment and Climate Change Canada



HIGH WATER LEVEL IMPACTS 27

• Shoreline erosion

• Less beach

• Property damage

• Greater impact from seiche

(wind) events

• Ice jams produce greater 

chance for flooding

Seiche
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Jan. 2018
Jan. 2019

Jan. 2020
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Simple Math on Levels 

1/15/2019 580.08

1/15/2020 581.56

feet 1.48

Oct. 1986 582.35

17.76”

“Record” High

9.48 in. higher 

than today

Lakes

Michigan-Huron

Verified Monthly Avg.

Avg. 1/1 to 1/31/20
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12” AVG. RISE







• As a whole, the entire state of Michigan is in the middle of the 
wettest 1 year period, 3 year period and 5 year period since records 
began over 120 years ago.



582.35 First Place 10/15/1986

581.99 Tied - 2nd Place 7/15/1986

581.99 Tied - 2nd Place 8/15/1986

581.96 Tied - 3rd Place 9/15/1986

581.96 Tied - 3rd Place 11/15/1986

581.92 Fourth Place 7/15/2019

581.79 Fifth Place 6/15/1986

581.77 Sixth Place 8/15/2019

581.76 Seventh Place 7/15/1974

581.61 10th? Place 9/15/2019

Michigan-Huron Lake Level Height    “1200 Months of Record”

1986 2019

581.65 10/15/2019







Ice cover

1/15/2019

9.3%

Ice cover

1/15/2018

32.1%

GL Ice records

To 1972; some

GT Bay info to

Late 1800s..
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Some Impacts from High Water Levels

• Shoreline Erosion

• Increased sediment transport in the nearshore zone

• Alterations to stream and river mouths

• Damage to Roads & Coastal Infrastructure

• Flooded marinas, docks, boat launches

• Hazards to Navigation

• Increase in some coastal wetlands habitat

• Shrinking beaches / loss of beach sand 

• Increased impacts when storms move through – water levels

are the enabler of wave energy hitting high on the bluff



Matt Gillen
National Weather Service – Gaylord, MI

www.weather.gov/gaylord
@NWSGaylord NWSGaylord

Bob Dukesherer
Senior Forecaster – Marine Program Manager

NWS Grand Rapids Michigan



Seiches
• Typically caused when sustained strong winds and/or rapid 

changes in atmospheric pressure push water from one end of a 
body of water to the other. Think Gales of November.

• When the wind stops, the water rebounds to the other side

• Water can oscillate back and forth for hours or even days

• Similar to water sloshing back and forth in a bathtub

• Often difficult to tell the difference from a true seiche event & 
wave action, especially with high water levels

• Damage can occur with either one



Seiche
• Think Gales of November

• Water pushed to one side of 
lake, typically from a prolonged 
periods of winds

• Water oscillates back & forth

• Can last several hours/days

Meteotsunamis vs. Seiches Recap

• Think severe thunderstorms

• Short duration

• Often more damaging/chaotic 
than a seiche

Meteotsunami



Meteotsunami vs Seiche

Meteotsunami Seiche Storm Surge

Definition A rapid change in water level 

(similar to a seismic tsunami) 

in response to a 

meteorological event. 

Typically caused by the wind 

and atmospheric pressure 

changes associated with fast

moving convective storms.

A standing wave oscillation 

(i.e. a back-and-forth 

sloshing) of water levels in 

a lake. 

Caused by a wind shift or 

rapid atmospheric pressure 

change. 

A temporary rise in water 

levels lasting hours to days 

along a downwind coast.

Caused by a combination 

of the drag of storm winds 

on the surface of a lake 

and atmospheric pressure 

variations.

Meteotsunami Seich
e



November is the windiest month on average



https://coast.noaa.gov/llv/
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Thank you / Questions???

michiganseagrant.org

Mark Breederland breederl@msu.edu
231-922-4628

mailto:breederl@msu.edu

