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@ NOAA

@ Canadian Dept.
Fisheries and
Oceans

@ Lake-wide

average network
(Coordinating Committee)

© Master gauge

(plus 8 more NOAA)

U.S. and Canadian
Great Lakes Water Level Stations

Water levels are recorded at 53
stations in the U.S. and 33
stations in Can




The 53 NOAA/NOS stations record a 3
minute average water level every 6
minutes

Daily levels are from each lake’s master
gauge

Monthly lake-wide average levels are
determined from a pre-determined set
of approved U.S. and Canadian gauges

Data is available starting in 1918

Many stations also record wind, relative
humidity, air & water temperature,
barometric pressure

Relative
humidity -

In building:
Barometric pre
Water temperat
Water Ievel

Water Level Monitoring

, Backup wmdm"’

i' sensor

i Air temperature
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Net basin supply is the primary driver of
Great Lakes water levels

Net basin supply = precipitation + runoff -
evaporation
INFLOW

from upstream lake

Precipitation and runoff (snow melt) peaks
in spring and summer (rising water levels)

Evaporation is highest in autumn and
winter when cold air flows over the
relatively warm waters of the Lakes (falling
water levels)

Ice cover reduces evaporation

NET BASIN SUPPLY

EVAPORATION
PRECIPITATION

RUNOFF

OUTFLOW




The Water Cycle




Long Term Precipitation Trends
Great Lakes Basin

Great Lakes Basin Precipitation
January-December

4400 in

40.00 1

36.00

32.00 in

28.00 in

An increasing trend in precipitation is observed long-term



Record Driest Bottom Yo Bottom ¥5 Normal V3 Record Wettest

1901-2000 Rank Driest/Wettest

Period Value Anomaly (1895-2024) Since

Record
Mean

- . = - .- q" -1. FII ] 3 c H s H .
Jan-Dec 2023 30.13 31.29 1.16 50th Driest Driest since

_ (765.30mm) (794.77mm) (-29.46mm)
il 80th Wettest Wettest since:

Jan-Dec 2022 32.28" 31.29" 0.99" 67th Driest Driest since:
P (819.91mm) (794.77mm) (25.15mm)
i 63rd Wettest | Wettest since:

29.90" 31.29" -1.39" 45th Driest Driest since:

Jan-Dec 2021 (759.46mm) (794.77mm) (-35.31mm) -
S 85th Wettest | Wettest since:
12-Month

Ties: 1918, 1943

34.19" 31.29" 2.90" Driest since: 2012
Jan-Dec 2020 (868.43mm) (794.77mm) (73.66mm) ‘
m 37th Wettest Wettest since: 2019 2019

Ties: 2000

Jan-Dec 2019 44 55 31.29 13.26 129th Driest Driest since: 018 1910

) (1,131.57mm) (794.77mm) (336.80mm)
Lot 1st Wettest = Wettest to Date 2019



Record Driest

Bottom Y10

Period

Jan-Dec 2023
12-Month

Jan-Dec 2022
12-Month

Jan-Dec 2021
12-Month

Jan-Dec 2020
12-Month

Jan-Dec 2019
12-Month

33.41"
(848.61mm)

32.88"
(835.15mm)
Ties: 1911

35.31"
(896.87Tmm)

1901-2000
Mean

41.83"
(1,062.48mm)

Bottom ¥

31.13"
(790.70mm)

31.13"

(790.70mm)

31.13"
(790.70mm)

31.13"
(790.70mm)

31.13"
(790.70mm)

Normal

2.28"
(57.91mm)

1.49"
(37.85mm)

1.75"
(44.45mm)

4,18"
(106.17Tmm)

(271.78mm)

Rank
(1895-2024)

10.70"

Top 4

97th Driest

33rd Wettest

86th Driest

44th Wettest

92nd Driest

38th Wettest

112th Driest

18th Wettest

129th Driest

Driest/Wettest
Since

Driest since:

Wettest since:
Driest since:
Wettest since:
Driest since:

Wettest since:

Driest since:
Wettest since:

Driest since:

1st Wettest

Wettest to Date ‘ 2019 ‘
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Drought Improving over Wisconsin
pnormally Dry (DO) to Moderate Drought (D1) remain over
parts of the northern Lake Michigan basin

Percent of Normal Precipitation (%) US. Drought Monitor April 2, 2024

Dioug

1/1/2024 ~ 4/3/2024 Midwest Climate Region e

Author:
Brad Pugh
CPC/NOAA

ns (Percent Area)




Lake Michigan Ice Coverage

Winter 2023-2024

Lake Michigan Average Ice Cover
updated: Mar 28, 2024

8 Past Years (1973-2023)
- —— Historical Average
— 2024 to date ' ’
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Lake Michigan-Huron Evaporation
Last 5 Years

Monthly Difference from Long-Term Average Evaporation (mm), (gray = preliminary)

Mich-Huron

* Low ice cover supported potentially higher evaporation than normal this
year

* However, the very warm temperatures led to well below normal
evaporation in December. Thus, the impacts on evaporation from a lack
of low ice cover was lessened.
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Lake Michigan-Huron Water Levels
Since January 2023

Daily Great Lakes Water Levels

— 2024 LTA Monthly Mean

— 2023 — Record High/Low Monthly Mean
¢  Coordinated Forecast

Lake Mich-Huron

Water Level Difference From Amount
1 year ago (April 5) 4” below
Long Term Monthly Average of April 0” above

Highest Monthly Average of Record for April 35” below



 Great Lakes Water Levels
* Past 100 Years of Historical Record

* Year to year variability in water levels, but generally long
periods of higher than normal water levels and lower than
normal water levels exist.

Great Lakes Water Levels (1918-2024) High Water Periods
— Monthly Mean Level — Long Term Average Annual LOW Wate r Pe riOd S

Lake Michigan-Huron
177.60




OAA ENSO Forecast Probabilities

e Strong El Nino is forecast to transition to a La Nina by next
autumn

Official NOAA CPC ENSO Probabilities (issued Mar. 2024)

100 based on -0.5°/4+0.5°C thresholds in ERSSTv5 Nifio-3.4 index
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Figure 7. Official ENSO probabilities for the Nifio 3.4 sea surface temperature index (5°N-5°S,
120°W-170°W). Figure updated 14 March 2024.




"Lake Michigan-Huron Water Levels

° M Od e rate S|gn a I fo r Lake Michigan Waf)i:nléi\vl\ﬁ:oct??anhﬁrz ;pl:;e\iveak El Nino Cases
decreasing water levels
over next year

* Average year over year
change is about -0.33 ft
(-0.38 ft in moderate to
strong El Nino’s only)
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* Little to no signal 24 Months In The Future
months into the future



-"'ake Michigan-Huron Water Levels
: 6 Month Forecast

e Official forecast calls for Lake Michigan-Huron Monthly Mean Water Levels
water levels to remain
near to slightly above the
long term average through
the summer
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* Past data suggests a
moderate signal for falling
water levels 1 year from
now

Published 05 Mar 2024

QOct 2023

Jan 2024 !
QOct 2024
Jan 2025 1

* Antecedent conditions
a r‘g u e fo r‘ fa | | i n g W ate r —— Observed Monthly Mean @  Long Term Average - Long Term Max/Min
| eve | S Ove r n eXt 1 2 m O nt h S Range of Possible Outcomes ‘Strong” El Nino Years T Mar Bulletin Forecast Range ulletin Forecast Most Probable

=== 1958-59 === 1983-84 = 1998-98




Seasonal Temperature Outlook

Valid: Apr-May-Jun 2024
Issued: March 21, 2024

Equal )
Chances

Probability
(Percent Chance)

Above Near Below
Normal Normal Normal - -

Leaning /[ 33-40% [C133-40% [7] 3340% \_Leaning
Above "\ [ 40-50% [EI] 40-50% [T 40-5¢ B
g Equal
Likely Chances
Above 8 —

I ©0-100% I 90-100%

Seasonal Precipitation Outlook

Valid: Apr-May-Jun 2024
7 Issued: March 21, 2024

Probability
(Percent Chance)
Above Near Below

Normal Normal Normal - -

Leaning /~ [] 33-40% [C133-40% [ 33~ \_ Leaning
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Likely
Above

Below

Likely
Below




Forecast Summary

ake Michigan-Huron Water Level

* ElI-Nino to La Nina global weather pattern expected to have
some influence on Lake Michigan-Huron water levels over

the next 12 months

* Historical data suggests there is precedent for water levels
to remain near current levels or decrease over the next 12

months

* With a moderate drought and lack of runoff from spring
snow melt, conditions are favorable for falling year-over-

year water levels later this year
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