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MONITORING GREAT LAKES
WATER LEVELS
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MONITORING GREAT LAKES WATER LEVELS

U.S. and Canadian
Great Lakes Water Level Stations

@ NOAA

@ Canadian Dept.
Fisheries and
Oceans

@ Lake-wide
average network

(Coordinating Committee)

© Master gauge

Daily Average Water Levels Based on Lake-Wide Average Network

» Lake Superior: Duluth, Marquette, Pt. Iroquois, Thunder Bay, Michipicoten

» Lakes Michigan-Huron: Harbor Beach, Ludington, Mackinaw City, Milwaukee, Tobermory, Thessalon
» Lake St. Clair: St. Clair Shores, Belle River

» Lake Erie: Toledo, Cleveland, Port Stanley, Port Colborne

» Lake Ontario: Oswego, Rochester, Toronto, Kingston, Port Weller, Cobourg m‘
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NOTES ABOUT GREAT LAKES WATER LEVELS

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
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Lake Superior

Great Lakes Water Levels (1918-2019)
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Tha monthly average levels are based on a network of water level gages located around the lakes.

Elevations

are referenced to the International Great Lakes Datum (1985).

Water levels have bean coordinated through 2018. Values highlighted in gray are provisional.
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What Impacts Water Levels?

Forces of Nature Human Influen

* Precipitation,
evaporatio

< E:U al movement




Forces of

Undisturbed Water Level

Lake profile showing wind set-up



ANNUAL WATER LEVELS AND THE HYDROLOGIC CYCLE
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* ~N

US Army Corps
of Englneers.



FACTORS IMPACTING WATER LEVELS

Net Total Supply

Net Basin
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60 MONTH PRECIPITATION RANKS

The 60 month period
ending 31 OCT was the
wettest in 120 years of
record for the Great Lakes
Basin

NOAA National Centers for Environmental information,
Climate at a Glance: Regional Mapping, published
October 2019, retrieved on November 4, 2019 from
https://www.ncdc.noaa.gov/caqg/

120
1901-2000
REGION VALUE MEAN ANOMALY
Great Lakes Basin 190.16" 163.87" 26.29"
C] b
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GREAT LAKES WATER LEVELS
(1918-2019)

> 1 decade low water

— Monthly Mean Level

—— Long Term Average Annual

Lake Superior

\

11

Rising Levels
and Record

Highs

/

183.80 {m Mmh ’)Bas.ncz
183.60 nr'l,” P&H [ 60236
18340 anfinp nn/'\h ﬂn_ﬂﬁvhﬁM mMn'n \ n!‘. An A .ﬂﬁ A alf\ ﬁuﬂ\f‘hﬂm ! PRRSTLT ‘UM " Py " BT =
w2 g LUV UIRA'AL RARA LARRA A "“WWUWUWU”V U 1‘ “‘J VIVEVE Ay Wv'\q Leores &
183.00 - V I 600.39
142.80 | | saa 74
T T LI T T rrrrr 11 17T T rrr 11 11T LI T rrrr 11 11T LI T T rrrrr 11 17T T rrr 11 11T L L L L L L T rrr 11 11T LI T 1111 11T TT i LI LB
1918 1821 1924 1827 18560 1833 1538 1835 1842 1045 104E 1851 1654 1857 1860 1863 1066 1060 1872 1976 1978 1981 1954 1987 1980 1993 1986 1989 2002 2005 2008 11 mid M7
Lake Michigan—Huron
177.50 | 58235
Py [, W"W\M Y] i
176.50 v.h UM'MHM h J‘U'J‘-"N\“- - sTa.07 E
176.00 | W ww \ﬂ‘f" V\'VJ I J | 773
17550 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr T rTrrTr T rTr T T r T T T T T TrTT rrrrrrrrrrrrr1ry T T T TrTd E76.78
18918 1821 1824 1827 16G0 1633 1638 1638 16842 1845 164E 1851 1654 1657 1660 1863 1666 1060 1672 1975 1978 1981 1984 1987 1980 1983 19 1989 2002 005 200E 2011 mid mi7
Lake St. Clair Record highs 0
—
Ty L]
T
2
rrrrrrrrrrrYrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 11111 r1rrrrrrrTrTT LI I I I
@18 1821 1824 1827 1830 1833 1936 1933 164 1G4S 1848 1851 1854 1857 1860 1863 1BG6 1866 1672 1975 1076 1981 1984 1307 1980 1983 1896 1989 2002 NG 2006 200
Lake Erie
175.00
174.50
A, W ﬂuhnhﬂ nﬂnf\Mm nﬂMMWMAMMMM Ay ,..mn 3
1?q.uc-—|h-'\‘ruu l.l'.‘i l,JH.(V‘r “UW“W““ Y L ukuuv |- sy &2
173.50 | 56023
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr1rrr1rrrrrr1rr1rrrrrrrrrr T rTr T T T T T T T T rT T T T T T T T T T T T T T T TINg T T T
1918 1821 1924 1827 1830 1833 1936 1633 1643 1045 1848 1851 1854 1857 1860 1883 1066 1086 1672 1676 1676 1681 1684 1087 1000 1993 1066 1960 2002 2005 o0& 2011 014 WQIT
Lake Ontario
My N\mﬂf\n il | W
mo oy M M N\h N A .nﬂ.r\n M‘mm » M'\h nnﬁﬂ.ﬁthnar\hﬂﬂﬂh P g
74.50 o WUWW Wy vy “ PAY| UUU lﬂ Uu’l b 2aaaz =
T4.00 — - 24278
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrT T rT T
1918 1821 1924 1827 18G0 1833 1538 1635 1842 1045 104B 1851 1654 1657 1660 1863 1066 1060 1872 1976 1978 14981 1954 1987 19800 1993 1986 1989 2002 005 2008 20M m1d miT

The manthly average lewvels are based on a network of water leval gages located around the lakes.

Elevations are referenced to the International Great Lakes Datum (1885).

Waler levels have bean coordinated through 2018, Values highlighted in gray are provisional.



2012 VS. 2019 ON THE ST. CLAIR RIVER
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HIGH WATER LEVEL IMPACTS

Shoreline erosion

* Less beach
Property damage
Greater impact from seiche
(wind) events
Ice jams produce greater
chance for flooding
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LOOKING AHEAD...WETTER THAN NORMAL

TEMPERATURE
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WHAT COULD HAPPEN IN THE NEXT 6 MONTHS?

LAKE SUPERIOR WATER LEVELS - DECEMBER 2019
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Daily Great Lakes Water Levels

LTA Monthly Mean
Record High/Low Monthly Mean
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LATEST WATER LEVEL INFORMATION

https://www.lre.usace.army.mil/Missions/Gre
at-Lakes-Information/Great-Lakes-
Information.asp

® R nttps/pwwwIre.usace.army.mil/Missions/Great-Lakes-Information/Great-Lakes B e L MR + N @O @

About BusinessWithUs Missions Media Library Locations Careers Contact

= US Army Corps of Engineers Detroit District

Quick Links Great Lakes Information
Great Lakes Information + Collapse All Expand A

2 Great Lakes water level data and forecasts, basin conditions, outflows, and other information relating to Great Lakes water

Great Lakes Basin Conditions levels

Great Lakes Outflows
Great Lakes Information

Click on a box below to view water level data, water level forecasts, basin conditions, outflows, or update articles.

Great Lakes Precipitation
Great Lakes Update Articles

Water Level Data Water Level Data Water Level Forecasts

¢ this box to view historical monthly mean lakewide lick this box to view all Great Lakes forecast products
Water L evel Forecasts Click this box to view historical monthly mean lakewide ck this box to view all Great Lakes forecast product

average water levels, daily Great Lakes Water Levels Reports, |[[including the Weekly Water Level Update, the Connecting

Lake Superior Regulation water level Channels Forecast, the Monthly Bulletin of Great Lakes Water

linksta N

Levels, and the Great Lakes Water Level Outlook

Lake Winnebago
i

i E byl ol ot gl

Coastal Program

Flood Monitoring
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LIVING ON THE COAST

https://ijc.org/en/glam/watershed/questionnaire/high-water-levels-2019

Protecting Investments

in Shore Property

on the Great Lakes

US Army Corps
of Englneers.
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QUESTIONS?

B - ‘“ —‘-. - :
(313) 226-6443 "

Melissa.A.Kropfrelter@usace.army.miI




EXTRA SLIDES
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Credit: Detroitlslt.com

Emergency Manager

Pat Kuhne

313 226 2069
Patrick.A.Kuhne@usace.army.mil

Regulatory Department
313 226 2218
LRE RegAdmin@usace.army.mil

Lauren Fry

Office of Great Lakes
Hydraulics and Hydrology
313 226 3020
lauren.m.fry@usace.army.mil

Chief, Watershed Hydrology

Keith Kompoltowicz

313 226 6442
Keith.w.kompoltowicz@usace.army.mil

Outreach Coordinator

Jim Luke

313 226 3387
James.D.Luke@usace.army.mil

sl

US Army Corps .
of Englneers.
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File Name

ST. CLAIR RIVER ICE JANUARY 6, 2018
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File Name

ST. CLAIR RIVER ICE JAM IMPACTS JANUARY 6, 2018

£
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Percent Coverage

Great Lakes Annual Maximum Ice Coverage 1973-2019

%0 94.7 (1979) 89 (1994) Long-term average 92.5
| (55.7%) (2014) (2015)

80.2 (2003) (2019)

20 | 25.5 (1983)
19.4

10| 129
@ 14.3(1998) 44 9 (2002) (2012) (2017)

1975 1980 1985 1990 1995 2000 2005 2010 2015 2020




HIGH WATER PHOTOS

Fuel Hose Reels, Filters, and Nozzles
’

HAZMAT Storage

Courtesy of USCG and the Port of Monroe, Ml

US Army Corps
of Englneers.
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Great Lakes Regulation and Diversions
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Outflow
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TORONTQ Outflow
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PLAN 2012

1. Startwithmore 2. Apply BALANGING 3.Respect PHYSICAL& 4. Determine RAPIDS FLOW
NATURALFLOWS  PRINGCIPLE OPERATIONALLIMITS & Multi-Use ALLOGATIONS

PREZPROJECT" NAVIGATION LOCKS

Flow Relationthip

US Army Corps
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CONSTANTLEVEL

!

LONG LAKE,
OGOKI
DIVERSIONS

Hydrologic Components

Flow from upstream lakes, evaporation and precipitation influence lake levels. This graph
illustrates the relative influence of each of those factors on the Great Lakes system. Values
are based on a monthly average and are represented as thousand cubic feet per second.
Note that the net amount of water diverted into the Great Lakes is greater than the amount
diverted out.

Ontario

80% in is inflow
13% in is runoff

7% in is precipitation

CONSTANTLEVEL

95% out is outflow

Superior

57% in is precipitation
39% in is runoff

4% in from diversions

40% out is evaporation
60% out is outflow

RUNOFF FROM LAKE

. PRECIPITATION ON LAKE

OUTFLOW

EVAPORATION FROM LAKE

5% out is evaporation

LAKE MICH-HUI
OUTFLOW TO ERIE

Mich-Huron*
39% in is precipitation

32% in is runoff CHICAGO CONSTANT
e DIVERSION LEVEL
29% in is inflow 3

WELLAN[; CANAL

Erie
79% in is inflow
11% in is precipitation

31% out is evaporation
68% out is outflow

LAKE ERIE

OUTFLOW TO
1% out thru Chi. Diversion 10% in is runoff ONTARIO °”‘T‘u‘e°"‘
251

*Lakes Michigan and Huron are
consideredto be one lake, as they
rise and fall together due to their
union at the Straits of Mackinac.

89% out is outflow
11% out is evaporation
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CURRENT WATER LEVELS

Great Lakes e
m Water Levels (Feet) 8 "i}ff‘*‘“f

Great Lakes Waler Levels

The Urited States Amy Corps of Engineers collects and dsseminates this water level data In cooperation with NCAA and the Canadian Hydographic Sevice. Al
tiata are provisional and are referenced fo IGLD 1585 Blanks indcabe data that ane missing or not yet avaliabie

-mm
Date

--

ST4.47 248 34
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ﬁl]3_25 581.88 5?’_45 574.40 24826
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e03.22 581.87 STT 42 57437 248186
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75 £21 87 CI7.AR 074 37 2
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02-ALG-219
Aad 60325 | 58188 | 577.42 | 574.39

August
e L s I
oL 581.93 or4.59 24869
E[E_S-!l 580.54 55_24 57322 24576

3 (MY oFE BT i"'l‘:ﬂi L3 2 [(q
| 603.22 (1952) 581.99 (1986) 577.10 (1986) 573.95 (1986) 247.97 (1947) I
Long Tam Avg 7 T 4= TR T =7 i

Mean levels are calculated by averaging the best av ailable gage data 3t report generation and are subject to changs.
** Period of Record 1918 - 2018




NOTES ABOUT WATER LEVELS

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

=
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CONSECUTIVE YEARS OF ABOVE AVERAGE NET BASIN SUPPLY

Lake Superior Lake Michigan-Huron
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WET AGAIN IN 2017 AND 2018

Regional Precipitation Ranks

January-December 2018 estyears on
" 2017 was Period: 1895-2018

w

National Centers for
Environmental
Information Natonal Centers for
Toa Feb 52013 oot
Tua Feb 52019

y = —
B [ =] = [ ] == = — o Akf‘.o";'; v
(1 Record M Below Near Above Much Record werage (124)
Driest feﬁ Average Average Average Above Wettest
(1) verage Average (124)
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2019 THUS FAR...

Statewide Precipitation Ranks

January-June 2019
Penod: 18952019

Nasonw Conters ko
Emveonmental
PAmson

FJs SO0

US Army Corps
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Wet again in 2017 and 2018 35

« 2017 was again wettest year on record in * 2018 was again one of the wettest years on
Michigan record
Statewide Precipitation Ranks Statewide Precipitation Ranks
January-December 2017 January-December 2018

Period: 1895-2017 Period: 1895-2018

X/

Mational Canters for == Natonal Centers for
Environmental . om \ Environmental
Information : Informagon
Fridan 52018 ‘ L Tua Feb 52018

US Army Corps
of Englneers.




WET 2013, COLD AND SNOWY 2014

» 2013 was followed by a well above average
+ 2013 was the wettest year on record for the state of Michigan wet 2014

Statewide Precipitation Ranks

January-December 2013 Statewide Ranks il
National Climatic Data Center/NESDIS/NOAA %

Precipitation

1 = Driest
119 = Wettest

m B [ [J O

mm e ] CJ = aa

Record Much Below Near Above Much Record feosrd Much Below Near Above Mucn fecard
Driest Below Normal Normal Normal Above Wettest ( 195]' verage Average Average Average A%?avse { ?12%55
Normal Normal

£
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WET 2013, COLD AND SNOWY 2014

* Below average air temperatures during the winter of 2014

Statewide Temperature Ranks

January-March 2014
Period: 1895-2014

Mational Climatic Data Cantar
A Fridpr 42014

A -
gar ]

est e Average Auerage Average Wartiest

{1 verage verage (120}

Percent Coverage
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Near record high ice cover throughout the
Great Lakes in 2014

Great Lakes Annual Maximum Ice Coverage 1973-2017

4 4 i
q I
R

89 (1994) Long-term average

25.5(1983)

143(1998) 44’6 2002)

19.4
129 2017)

1975

1980 1985 1990 1995 2000 2005 2070 2015 2020

US Army Corps
of Englneers.
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AND NOW, 2019...
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EMERGENCY RESPONSE

33 U.S.C. 701n (commonly referred to as
Public Law (PL) 84-99):.

USACE can support local natural disasters
supplementing local resources just prior to
or during an event.

Technical Assistance: Technical expertise in
review of and recommendations in support of
state and local efforts, and helping to
determine feasible solutions.

Direct Assistance: Sandbags, plastic
sheeting, HESCO batrriers, for protection of
public infrastructure

Currently providing Technical Assistance to
the City of Detroit, Wayne County, Macomb i
County, and St. Clair County.

US Army Corps
of Englneers.




LOW WATER IMPACTS

Access issues

 Boat docks, boat launches, and
piers

Navigation
» Carry lighter loads
« Groundings

Increase in beach vegetation

Increase dredging desired

Less hydropower generation

Photo: National Geographic Blog Lisa Borre
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inches over Lake Superior

Lake Superior Inflows and Outflows
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inches over Lake Superior

Lake Superior Inflows and Outflows
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inches over Lake Superior

Lake Superior Inflows and Outflows
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inches over Lake Superior

Lake Superior Inflows and Outflows
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inches over Lake Superior

Lake Superior Inflows and Outflows
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