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Introduction: Saugatuck and Douglas have experienced high Kalamazoo Lake and River water levels
and flooding this past spring and summer and most recently experienced a major flooding event right
before Thanksgiving. Many folks are asking what is going on and will the Lake level ever go down? I will
try to address these questions with this discussion, but note the predictions on future lake level are
educated guesses by NOAA and USCOE scientists and engineers based on modeling Mother Nature.
First point to understand: Kalamazoo Lake and Lake Michigan are hydrostatically connected! This
means that as Lake Michigan rises so does the Kalamazoo Lake and River. Kalamazoo Lake is what is
referred to as a drowned river mouth.

Figure 1: Historical Lake Michigan Lake Levels

Historical Lake Levels: Let’s look at the historical Lake Michigan water levels going back to the year
1918 (Figure1). Note Lakes Michigan and Huron are also hydrostatically connected by the Straits of
Mackinac. The time history in Figure 1 shows at least six periods of high water and five low water level
events, with a near record low occurring in 2013 (remember all the dredging concerns). Some modelers
see a periodicity in high to low water levels of eight to fifteen years, but suffice to say the water level
goes up and it goes down at least each decade. The other noteworthy value on the figure is the 582.5 ft

msl. In 1986 Lake Michigan reached that record high water mark. This summer we approached within an
inch or two that record level and during the last storm we were well above the 582.5 ft value.
Thanksgiving 2019 Storm: A Lake Michigan
water level gauge ( www.ndccurrents.noaa.gov9087031 ) is located in Holland and I use it to tell me
when water level will match the height of the sea
wall at ESHC in Saugatuck. Figure 2 are the records
for the Holland gauge starting November 26 before
the big storm which created the storm surge and
ending 3 December after the second flooding event
which was caused by a seiche. The first event on
figure 2 produced a Lake Michigan water level of
approximately 583ft well about the highest recorded
water level. This storm surge was caused by
sustained winds of 35kt and the flooding on Lake
Kalamazoo was enhanced by wind generated waves
in excess of 3ft. The second event shown on Figure 2
is a seiche event set up by a dramatic change in the
barometric pressure along with a sudden decrease in
a 20 kt wind. A seiche, a French word meaning

“to sway back and forth”, is a standing wave that
oscillates in a lake as a result of seismic or
atmospheric disturbances creating huge
fluctuations of water levels in just moments. The
standing waves slosh back and forth between
shores of the lake basin (Typically 3-4 times
with decreasing amplitude), often referred as
Figure 2: Holland Lake Michigan water level gauge for 26
tide-like changes of the Great Lakes, by
November to 3 December 2019
many. Most seiches on the Great Lakes are
results of atmospheric disturbances and a cease in wind, not seismic activity or huge tidal forces.
For the geeks see http://geo.msu.edu/extra/geogmich/seiches.htm for additional details. Note the
duration of the storm surge was a shorter time
period than the seiche.
Future Lake Levels: The US Army Corps of
Engineers, NOAA , and various Canadian govt
organizations all monitor the water level in the
Great Lakes and make predictions as to future
water levels. Some predictions look a few months
into the future while others predict next year or
five and ten years out. For this discussion I am
presenting the USACE Great Lakes Water Level
Outlook for a 12 month period from Oct 2019
(see attached again for the more geek inclined).
Three factors determine lake level; precipitation,
Figure 3: Prediction of Lake Level for Lake Michigan
evaporation, and runoff which is referred to as the

Net Basin Supply (NBS). Figure 3 shows the range of predicted water level for Lake Michigan. The gray
area represents the range of possible modeling scenarios, from a level below 580 ft (~2 ft below the
present level) to approximately 583 ft, a new record high water event. The purple curve represents a
normal precipitation year while yellow would indicate below average precipitation. If the 2019 spring
weather repeats itself we will have water level similar to this year. Don’t shoot the messenger!
Summary: A lot of information has been presented. The take a ways are:
1) Kalamazoo Lake and Lake Michigan are hydrostatically connected, if Lake Michigan

rises so does Kalamazoo Lake and River.
2) Remember the number 582.5 ft msl, the highest recorded level in Lake Michigan. When
the gauge at Holland reads 582.5 or higher we are going to get flooding.
3) Storm surge and seiche events are a big problem due to the high water, in normal times
we barely notice these occurrences.
4) The future lake level is all about NBS, really it translates into rain and snow fall. Above
average precipitation in the Great Lakes Basin spells trouble.

