Seasonal Summary

Great Lakes
Winter 2022-2023
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Combined Great Lakes

The 2022-2023 Great Lakes ice season had a very low ice coverage with substantially
less ice than last year. Air temperatures were above normal for almost the entire
season except for two short periods of below normal temperatures. January and
February which are usually the coldest months saw very warm anomalous
temperatures which prevented any significant ice formation to occur this season
especially so in the southern lakes.
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Figure 1: Three-month Surface Air Temperature Anomaly for the Great Lakes, 15t December 2022 to 28" February 2023

There were only two periods of cold air this season that resulted in rapid ice formation
and an increase in the ice coverage over the lakes: the cold period during the last two
weeks in December and the cold period in late January to the first week in February.
Both cold periods were short lived and were subsequently followed by anomalously
warm temperatures.
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Figure 2: Surface Air Temperature Anomaly for the Great Lakes, 1-31 December 2022

The above figure shows that for December the temperatures over the Great Lakes were near normal
when averaged for the entire month.
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Figure 3: Surface Air Temperature Anomaly for the Great Lakes, 15-26 December 2022
Cold spell during middle of December 2022

The above figure shows that for December 15-26% the temperatures over the southwestern Great
Lakes were several degrees below normal values.

The Great Lakes ice season started at the end of November or early December over
the Great Lakes. This is climatologically normal and what very similar to last year. Ice
growth following this normal start was minimal in early December due to above normal
temperatures which only cooled to below normal at the end of December with ice
coverage finally surpassing normal values for the end of December.

This first cold temperature anomaly which arrived in mid December, see figure 3, saw
the southern and western parts of the lakes experience temperatures at this time that

were about 5 degrees Celsius colder than is normal. Ice coverage quickly increased in
shallow areas that can respond quickly with ice formation with cold temperatures.



Areas along the shores, the western basin of Lake Erie, Lake St. Clair and Saginaw
Bay saw rapid ice cover formation at this time. See figures 4 and 5.
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Figure 4: Ice Coverage on the Great Lakes, December 26" 2022

The above figure shows for December 15-26t™ cold spell what areas on the Great Lakes saw ice
coverage form.
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Figure 5: Departure from Normal Chart for December 26™, 2023.
Red is missing ice; Blue is extra ice compared to the median ice concentration from 1990-91 to 2019-20.

The above figure shows for December 15-26t cold spell what areas on the Great Lakes saw ice
coverage that normally have no ice cover at this time period.

As Lake Erie, Lake St. Clair and Saginaw Bay are very shallow ice formation responds
very quickly over these lakes when temperatures dip below freezing. These areas as
well as the shores of Lake Michigan saw new and thin ice form at this time and had
more ice than is normal during this stage of the season after the third week of
December.

On the other lakes this early cold period after mid December was only able to form ice
in shallow areas along the shores. Lake Superior for example saw ice form only along
the south shore at this time from Duluth to near Houghton along the western shores of
the Upper Peninsula. Lake Michigan saw thin ice form along the south shore and along
the north shore from Mackinaw City westwards and in Green Bay. Lake Huron saw ice
form in Saginaw Bay which is also very shallow at this time and along the shore from
Saginaw to just south of Lexington. See figure 5 above.



The ice never had the chance to thicken as warm temperatures quickly returned
ushered in with a weather system that arrived with winds and waves that quickly
destroyed the ice and the warm temperatures that arrived prevented any further ice

formation.
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Figure 6: Ice Coverage on the Great Lakes, January 30" ,2023

This newly formed ice melted quickly as warm temperatures persisted over the Great
Lakes for the first three weeks of January. In fact, even with the colder temperatures
at the very end of January the average January temperatures were 2-3 degrees
warmer over the northern lakes and 4-5 degrees warmer than is normal over the
southern lakes. See figure 7.
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Figure 7: Surface Air Temperature Anomaly for the Great Lakes, 1-31 January 2023

This warm trend changed briefly to a second cold snap the last week of January lasting
to the first week of February with rapid ice coverage growth once more during this
second cold period of the season. The maximum ice concentration was during this
time. Like the cold period in late December this one was also short lived, and
temperatures quickly returned to above normal after the first week in February and
generally temperatures remained above normal for the remainder of the season and
correspondingly ice coverage remained significantly below normal over all the Great
Lakes. Figure 8 below shows the colder that normal temperatures during the first week
of February.
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Figure 8: Surface Air Temperature Anomaly for the Great Lakes, 31 January-7 February 2023

The second and most significant cold period of the season occurred from late January
to the first week in February.

This cold period saw the most significant ice coverage increase over the Great Lakes
this season with all the lakes attaining their maximum ice coverage for the season at
this time.

As c an be seen from the figure for the ice coverage on the Great Lakes for February
6™, figure 9 below, ice formed over the northwestern part of Lake Superior as well
along the south shore of Lake Superior to Whitefish Bay. Ice covered Whitefish Bay
and Green Bay at this time as well as the shores of northern Lake Michigan. Many of
these areas ended the week with more ice coverage than would be normal for this time
of the season. Lake Erie saw ice coverage which had largely melted after forming late
in December return to the western Basin at this time and recorded its highest ice
coverage for the season at this time as well. Lake Erie would see no ice form on the
eastern half of the Lake which is more normal for this time of the season the departure



from normal chart below shows this lack of ice as large areas of red representing
missing ice as compared to normal ice coverage over Lake Erie. This period also saw

ice coverage increase along the north shore of Lake Huron as well as in the North
Channel.
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Figure 9: Ice Coverage on the Great Lakes, February 6, 2023,
This chart shows the maximum ice coverage reached on the Great Lakes this season.



Figure 10: Departure from Normal Chart for February 6™, 2023.
Red is missing ice; Blue is extra ice compared to the median ice concentration from 1990-91 to 2019-20.

The maximum ice coverage over the combined Great Lakes occurred during this
period and occurred the week of February 5" though the total coverage was less than
20% which is lower than the normal amount of 30% for this time in the season and less
than half the over 50% that occurred last year. Having the maximum ice coverage
occur this early in the season would mean that the ice is still thin. As the season
progressed a quick return to warmer than normal temperatures did not allow this ice
that had formed to thicken so that later in the winter the amount of thick ice (30-70 cm)
was substantially lower this year than both last year and with what is normally seen,
especially on the southern lakes. See figure 11 below. See also discussions for Lake
Michigan, Lake Erie, and Lake Ontario in their respective sections below.



