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Great Lakes Water Levels Rise in 1996

Great Lakes levels have been above
avernge for much of 1%, These
higher levels are expected to continue
into 1997. Above normal saowmel,
from the heavy winter snowfall, mnd
precipitation in the spring trigpered
the rise in levels starting in Aperil.
Severul months of above normal
precipitation since April over ithe
Great Lakes basin has resulted in o
conlinuation of high levels. A briel
discussion of factors affecting Inke
levels, and of weather trends ihai
have affected the lakes during 1996
and are projected for 1997 i
presented below,

Factors Affecting
Lake Levels

The levels of the Great lakes are the
resull of the interaction of natural and
artificial Mactors which affect the
wiler supply and discharge o and
from the systemn. These natwral
factors include the inflows from the
upper lakes, runoff from the land
draining into the particolar lake,

groundwater, precipitation falling

directly on  the water surface,

evaporation from the lake surface and
outfllow to the next lower lake., The
enclosed insert shows the sverage
contribution of ench of these factors to
each lake. (rber natural phenomena
which affect the water levels of the
Great Lakes are ice in the connecting
channels and the 5. Lawrence River,
aquatic weed growth in these rivers,
changes in burometric presure, wing-

induced waves, minor tides on the
lmkes and crustal | @ovement.
Artilicial Factors which alTect Greal
Lakes levels include the regulation of
the outflows of Lakes Superior and
Ontario, the diversion of water inlo,
out of and between the Grest Lakes
hasins, dredging in the connecting
channels and consumptive use,

Future Weather Conditions in
the Greal Lakes Region

The fall and winter months of the year
generully Mind water levels om all of
the (resi Lakes experiencing o
sepsonal decline as the warmer lake
wiler evaporates into the cooler
auiumn  mir. These seasonal
Muctustions are very dependent on
*normal” temperature and
precipitation patterns; drought or an
eurly cold snap may hasien (hese
decreases while a ralny season may
stabilize levels. Last winter and
spring, @ northerm storm  track
through Lake Superior and a southern
track through the  Ohio Valley
resulied in the Nooding that cccurred
in these aress, while the central and
sputhern Lakes experienced one of the
dryer December through March
periods on record.

The National Weather Service's
“Long Lead Forecast™ for this coming
December through February calls for
warmer thun normal temperaiures
across all of the Great Lakes basin,
while @& lower than mnormal

precipitation pattern is forecasi o
develop across the porthern lakes by
late winter, This indicates an average
storm irack from  the southern
Rockies to north of Lake Superior,
carrying more of the precipitation io
the west and north of the Great
Lakes. Lake levels in those basins
hardest hit by ratafall and snowmelt
last winter are expected o move
toward thelr losg-term averages if the
predictions are on target. However,
the lakes produce elimatic variations
throoghowt the Midwest that are nod
necessarily reflected in the owtlook
mindels.

Lake Superior

Lake Superior started 199 near its
January long-ferm average (LTA).
From February to April, the lake
conlinued o rise following its seasonal
patiern. However, it remained only
about 1 inch above the average. From
April to August lake levels rose to &
monthly menn level of 602.95 feet” or,
about 9 inches above the LTA. This
was about 3 inches below the 1952
record high and 30 inches above the
1926 record low levels., Runofl from
the above normal winter snowlall and
rainfall are the major contributing
factors to the high luke levels,

Lake Superior's October monthly
mean was about 7 inches above its
LTA level for ithe monih.
Frecipitation has been above normal
for 7 of the last 10 months, Junuary



through Cetober, with March, May
and August being below normal.
Precipitation over the basin during
ctober was about 44% above normal
for the month, Consequently, water
levels on Luke Superior continue to be
above pverage. Levels peaked during
the August - Sepiember period and
are navw in the seasonal decline. The
ctober monthly mean of G02.72 Teet
is nhoul B inches below and about 24
inches above the respective 1985
record high of 603,38 leet and 1925
record low of &ML T2 Teet for the
mianth,

Wiater from Lake Supertor Mows
through several structores that stretch
across the 5t. Marys River at Sauli
Sie. Marie, Michigan and Ontario,
These include three hydropower

planis, five navigation locks and a
gated dam s the head of ithe 56
Marys Rapids called the
Compensating Works, Outlows from
Lake Superior are determined by ihe
International Lake Superior Board of
control (ILSBC) and  sanctioned by
the International Joint Commission
(LIC} by using the current Hegulation
Plan 1977-A as a guide.

Between May and September of this
vear, the U5 Army Corps of
Engineers and Grest Lakes Power
Limited of Canada carried oul repairs
to this control dam. To ensure
worker safety the number of gates
used to pass water through the dam
was limited, with the approval of the
International Joint Commission, to 3
gates for much of the repair period,

resulting in oulflows being less than
specified by the regulation plan. This
resulted in Lake Superior kevels rising
about 2-1/2 inches higher than would
have cocurred with strict application
of the regulation plan,

With completion of repairs to the
Congdian side In Augost it was
posaible to Increase the gate opening
to & pates resulting in an owtfllow oear
that culled for by the regolation plan.
After completion of repairs to the
L5, side in September, all 16 gates
were opened with the approval of the
ILSERC and LIC. This action
continued through October and will
contlnge  into  Movember, The
resultant outflows are in excess of
amiunts specified by the regulation
plan and are expected to bring Lake
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Figure | and 2. Lake Superior levels were about 2-1/2 inches higher and Lake Michigan-Huron levels were about 1-1/2
inches lower than they would have been if the regulation plan had been followed sirictly. By December levels are expected
0 be where they would have been if the regulation plan had been followed.



Superior levels back to where they
wisuld have heen by December I the
regulation plan had been Followed
with no deviations. Al that tme an
egquivalent gate setting of one gale
open will be maintained until the end
of April 1997,

While Lake Superior levels rose an
additional  2-1/2  inches, Lakes
Michigan-Huron levels were abouwt
I-1'Z inches lower than they would
have heen had the repair work not
been cngoing, and the Lake Superior
regulation plan  been  followed
normally, As the resolt of the
incressed Lake Superior ouiflows,
Luke Michigan-Huron levels are
expected 1o be where they would have
been by December had the regubition
plan Been follvwed normally.

Fipures | and 2 opposite compare
Lakes Superlor and Michigan-Huron
levels with deviations (rem the plan
due to the repair work to levels whikch
would have occwrred had  the
regulation  plan been  Tollowed
normally.  The Mgures show that
aciual Luake Superior levels were
higher than they would have been if
the regulation plan had been followed
sirlctly, The maximum difference of
about 2-1/2 inches  occwrred i
Seplember, Conversely, Lakes
Michigan-Huron levels were lower
than they would have been, with the
muaximum dilference being whout 1-1/2
inches during the pericd Awgusi to
Ociober,

Lakes Michigan - Huron

Lakes Michigan-Huron started 159
near the Janwary LTA. From
February to April levels continued to
rise, following their seasonal pattern.
The April mean was about | inch
abhove the monthly LTA. From April
lake levels rose steadilv, peaking in
August ut o monthly mean level of
R0, 18 feet or, sbout 9 inches above
the LTA, This was about 22 inches
below the 1986 record high and 42
inches above the 1964 record low
fevels.  Above normal rainfall and
snowmielt on the Lakes Superior and

Michigan-Huren watersheds were the
major contributor (o the high levels,
Since peaking in August levels have
heen in their sersonal decline,

The Lakes Michigan-Huron Ckctober
momithly mean was aboul 19 inches
ahove its LTA level for the month.
Precipitation has been above normal
for 5 of the last 10 months, January
through October, with March, May,
June, August and Oxtober belng
below normal. Precipdtation over the
basin during Ociober was abouwt 7%
ahowve mormal for the month. Waler
levels on  Lakes  Michigan-Huron
coniinue o be above average, The
Otonber monthly mean of 38005 feet
i abwridd IR mchex below the 1986
record high of 58235 feet and about
d3 inches above the |9%d record low off
576,44 fevt lor the monih.

As tndbcated above, Lakes Michigan-
Huren levels were about 1-102 inches
lower, while repalr  work was on-
godng at the Compensatlng Works
locwted at the head of the 50 Marys
Rapids, than they would have been
had the repair work not been done,
and the Lake Superior regulation plan
had been Followed normally,  As
previously  nofed  Lake  Superior
dutfows  have been  increased to
remdve thal additional water, and will
resill in December Lake Michigan-
Huron levels being where they would
huve bheen had the regulation plan
heen followed strictly.

Lake St. Clair

Lake 5t. Clair started 1996 near the
January LTA. Lake levels peaked In
July at a monthly mean level of 575.79
feet. This was alwout 12 inches abaove
the July LTA and abowt 17 inches
below the 1986 record high level and
abowt 3 inches above the 1934 record
low level for the month. Since July
the ke has bheen in its sessonal
decline.,

January and April monthly mean
levels of 5TE.64 Teet and 578.94 Teet
respectively were significantly below
cxpected levels, as indicated in the

secompanying Monthly Bulletin of
Lake Levels for the Greal Lakes Tor
October, The low January and April
mean levels were due to jce jams
which occurred in the lower 5. Clair
River. lce huild-up in the 5i. Clair
River 5 a natural occurrence every
winter, and varles in degree by the
severity of the winter, These ice jams
can skgnificantly affect water levels on
Lake S Clair and on the rlver lisell,
When ke jams cccur both ULS. and
Canadian Coast Guard kcebreakers
have been deploved o reduce Modod
risks and to maintain an open channel
for navigation,

The Lake 5i. Clair Cetober monthly
miean was ahooi 17 inches above ity
LTA level Tor the month.,  Wiater
levels on Lake 51, Clair continoe fo be
above avernge. Levels peaked in July
and are now in the sepsonal decline.
The Oetober monthly mean of 575,52
fevt is aboul 21 nches below the 1986
recard high of 577,30 Feet and abouwt
45 inchis above the 1934 record low of
STL.75 M for the month.

Lake Erie

Lake Erie started 1% al  aboual 2
inches above the January LTA. By
April the leve] was about 1 inch above
the monthly LTA. Levels continued
o rize, peaking in July at & monthly
mean of 572,90 feef. This was about
12 inches above the July LTA and wis
ubout 16 inches below the record 1986
high and sbout 46 inches above the
1934 record low levels. After peaking
in July the lake entered its seasonal
decline. Above normal precipitation
over the Lake Erie basin, as well as
above normal rainfall and snowmelt
on the watersheds of the upper lakes
were the major confribulors to the
high levels,

The Lake Erle Oetober monthly mean
was about 17 inches above its LTA
level for the month. Precipitation has
heen ateve normal for & of the last 10
months, Janwary through October,
with February, March, August and
October  being  below  normal.
Precipitation over the basin during



Ukctober was about 18% above normal
for the month. Water levels on Lake
Eric continue to be above average,
The October monthly mean of 572,44
feet is about 18 inches below the 1956
record high of 57395 Meel and whaout
b inchies above the 193 record low of
568,57 feet Tor the month.

Lake Ontario

Lake Omntario started 199 at about 3
inches above the January LTA,. By
April the level was aboui 2 Inches
below the monthly LTA. Levels
continued to rise, peaking in June af a
monthly mexn of 246,82 feet, This
was ahout 8 inches above s June
LTA and was about 21 inches below

the record 1951 high and about 41
inches above the 1935 record low
fevels. After peaking In June the lake
entered its seasonal decline. Abave
normal precipitation over the Lake
Dintaric basin as well as above normal
rainfall amd snowmell on  the
watersheds of the upper lakes were
the major contributors o the high
leviels.

The Lake Ontaric Oclober monthly
meun was about 4 Inches above lis
LTA kevel Ffor  the manth,
Precipitation has been above normal
for 7 of the last 10 months, January
through October, with February,
March, and August being below
normal. Precipitation over the basin

during (tober was about 20% above
normal for the month, While water
levels on Lake Ontario continue to be
phove average they appear (o be
approaching the LTA. The October
masnthly mean of 245,21 0t is abowt 19
inches below the 1945 record high of
246. TR Mt and about 36 inches abaove
the 1934 record low of 242,20 ft for
the month.

" Mote that all clevations referred to in
this newsletter are in IGLD datum.



