
DRAFT

1

LOCALIZED CLIMATE INFORMATION FOR THE 
Southern L.P. OF MICHIGAN

*Figures contain hyperlinks to larger images online

Figure 2: Mean snowfall in two recent 30-year time periods (1961-1990 
on the left and 1981-2010 on the right). Animation available through 

image link. Image source: Andresen et al. (2013) Figure 8

Annual Winter Spring Summer Fall

Temperature 2.0°F 2.1°F 2.7°F 1.3°F 1.5°F

Precipitation % 15.1% 11.9% 17.1% 11.9% 16.8%
Precipitation in. 4.7 0.7 1.4 1.2 1.3
Table 1A: Spatially-averaged temperature changes are from 1950-2015. 

Precipitation changes are computed as the regional change between 
1950-2015 compared to 1951-1980 (%) and the equivalent amount in 

inches. 

Figure 1: The climate divisions for the State of Michigan. The 
highlighted region coincides with Climate Divisions 6-10 for Michigan.

Historical Climate Summary

Temperature Ice Coverage

Huron 2.5°F (48.2°F) -7.7%/-62% (46%)

Michigan 2.7°F (49.5°F) -5.3%/-77% (25.8%)
Superior 3.2°F (43.9°F) -15.8%/-79% (33%)
Table 1B: Annual average lake temperature and seasonal average ice 
coverage changes and observed means (in parenthesis) for the period 

1995-2012 including longer term (1973-2010) ice coverage changes are 
reported as short term change/long term change.

     The Southern Lower Peninsula (SLP) is comprised 
of multiple climate divisions, and the region is 
spatially-averaged for summary in this report.  
Individual climate divison trends are available 
online for Divisions 6, 7, 8, 9 and 10. The SLP has 
experienced warming temperatures from 1950-2015 
(Table 1A). Annual temperatures have risen by 2.0°F 
(linear trend), and all seasons have experienced 
increases with spring experiencing the greatest 
increase of 2.7°F warming. 
     Annual precipitation has increased by 15.1% from 
1950-2015 compared to the base period 1951-1980, 
which is equivalent to an increase of 4.7 inches. All 
seasons have experienced increases from 0.7 inches 
to 1.4 inches, respectively; spring has the greatest 
increase with 1.4 inches, and the winter has the 
lowest with 0.7 inches.  
     A comparison of the changes experienced in 
the SLP to those of the larger Great Lakes region is 
available on page 2 and 3.
    The Great Lakes are also experiencing changes, 
which impact local and regional climates. Lake 
temperatures are rising and ice cover has greatly 
decreased since 1973 (Table 1B). These changes will 

have a signifcant impact on the coastal interactions 
between over-land and over-lake temperatures and 
precipitation for the region.
     For example, the amount of average annual 
snowfall ranges increased between the periods of 
1961-1990 and 1981-2010 from 30-84 inches and 
48-150 inches, respectively. That’s an increase of 18 
or more inches in a given year on average, with higher 
amounts found closer to Lake Michigan. Although 
more snow is falling, milder winters may cause 
snow in the region to melt more quickly decreasing 
snowpack. 

http://glisa.umich.edu/media/images/snowfallanim.gif
http://glisa.umich.edu/division/mi06
http://glisa.umich.edu/division/mi07
http://glisa.umich.edu/division/mi08
http://glisa.umich.edu/division/mi09
http://glisa.umich.edu/division/mi10
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Winter (Dec. - Feb.) temperatures increased in the 
SLP between 1.4°F in the south to 2.8°F in the north.  

Spring (Mar. - May) temperatures in the SLP increased 
between 2.1°F to 3.5°F, which was similar to the rest 
of the region. The southeastern area of Michigan 
had the highest temperature change with an average 
warming of 3.2°F.

Summer (Jun. - Aug.) temperature changes ranged 
from 0.7°F to 2.1°F for the SLP. This trend was seen 
throughout the Midwest.

Fall (Sep. - Nov.) temperature changes ranged from 
0.7°F to 2.1°F for the SLP. This trend was similar to the 
warming throughout the Midwest.

Note: The online maps hyperlinked to the figures on this page 
represent a slighly shorter time period (1950-2012).

Historical Trends: Temperature

http://glisa.umich.edu/media/images/TavgWinterChange.png
http://glisa.umich.edu/media/images/TavgSpringChange.png
http://glisa.umich.edu/media/images/TavgSummerChange.png
http://glisa.umich.edu/media/images/TavgFallChange.png
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Localized Climate Information for the Southern L.P. of Michigan

Winter (Dec. - Feb.) precipitation experienced a 
moderate change for the SLP where values ranged 
from 0-21%. This trend is present throughout most of 
the eastern Midwest, where little to moderate change 
was observed. 

Spring (Mar. - May) precipitation experienced 
increases in the SLP, with values ranging from 7-28%. 
This area is an anomaly compared to surrounding 
divisions that decreased or experienced no change in 
precipitation. 

Summer (Jun. - Aug.) precipitation moderately 
increased, with values ranging from 7-21%. Divisions 
to the north and west (northern MN, WI) experienced 
a drying trend versus the northeast US that 
experienced greater increases in precipitation.

Fall (Sep. - Nov.) precipitation experienced trends 
that were similar throughout the Midwest where 
moderate increases were present. The SLP 
experienced increases ranging from 0-28%.

Note: The online maps hyperlinked to the figures on this page 
represent a slighly shorter time period (1950-2012).

Historical Trends: Precipitation

http://glisa.umich.edu/media/images/PrcpWinterChange.png
http://glisa.umich.edu/media/images/PrcpSpringChange.png
http://glisa.umich.edu/media/images/PrcpSummerChange.png
http://glisa.umich.edu/media/images/PrcpFallChange.png
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Seasons Southern LP Great Lakes Region
Winter +7 (4 to 11) +8 (5 to 11)
Spring +5 (3 to 10) +6 (4 to 12)

Summer +6 (3 to 8) +6 (3 to 8)
Fall +6 (3 to 7) +5 (3 to 7)

Table 2: Seasonal temperature changes (measured in degrees F) are 
reported for the average and the range (in parenthesis) of the CMIP5 

higher forcing (RCP8.5) models analyzed.

Future Scenarios: Temperature
Projected increases in annual (map) and seasonal 
(Table 2) average temperature are reported for 
the period of 2041-2070 compared to 1971-2000, 
assuming emissions of greenhouse gases continue to 
rise (A2 scenario in map/ RCP 8.5 in table).

Temperatures across all seasons are projected 
to increase by at least 3°F and as most as 11°F 
for the SLP by mid-century.  On average, winter 
temperatures are projected to increase more than 
summer temperatures.  However, the extent of winter 
warming is variable among the models.  During 
summer and fall the the range of the models for the 
SLP compare similarly to the region as a whole.  

There is strong evidence to suggest up to a month 
fewer of days below freezing by mid-century, and 
days over 90°F range from no change to an additional 
two weeks per summer. 

Historical Mid-Century Change with 
Higher Emissions (A2)

Mid-Century Change with 
Lower Emissions (B1)

Days Over 90°F 0 to 3 days per Year 0 to 15 more days per year 0 to 10 more days per year

Days Below 32°F 110 to 150 days 23 to 31 less days per year N/A

Future Trends: Temperature

http://glisa.umich.edu/media/images/NCA2014-GL-18_2_a_branded.jpg
http://glisa.umich.edu/media/images/NCA2014-GL-16_2_b_branded.jpg
http://glisa.umich.edu/media/images/NCA2014-GL-17_5_a_branded.jpg
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Seasons Southern LP Great Lakes Region
Winter 10% (2 to 16%) 15% (10 to 23%)
Spring 12% (5 to 20%) 16% (9 to 24%)

Summer -5% (-10 to 7%) -2% (-6 to 5%)
Fall 1% (-14 to 6%) 5% (-8 to 12%)

Table 3: Seasonal precipitation changes (measured in % change) are 
reported for the average and the range (in parenthesis) of the CMIP5 

higher forcing (RCP 8.5) models analyzed.

Future Scenarios: Precipitation
Projected changes in annual (map) and seasonal 
(Table 3) average precipitation are reported for 
the period of 2041-2070 compared to 1971-2000, 
assuming emissions of greenhouse gases continue to 
rise (A2 scenario in map/ RCP 8.5 in table).   

Precipitation projections are highly variable by 
location and individual model.  There is more 
variability among the models at the local scale than 
at the regional scale.  Many models project the fall, 
winter, and spring will get wetter as summers become 
drier, polarizing the wet and dry periods of the year. 
Additionally, proportionally more precipitation may 
fall in heavy precipitation events, leaving more days 
per year that see little or no precipitation.

Annual snowfall is projected to decrease (0 to >72cm 
reductions in the A2 scenario), and heavy lake-
effect snowstorms downwind of Lake Michigan are 
projected to decrease by mid-century (Jan-March) 
and continue to decline thereafter (Notaro, 2015). 
November through April snow depth is projected to 
decline 20-80% by mid-21st century (Notaro, 2014).

Historical Mid-Century Change with 
Higher Emissions (A2)

Mid-Century Change with Lower 
Emissions (B1)

Heavy Precipitation Days 0 to 1 inches 0.5 to 1.5 more days per year 0.5 to 2 more days per year

Consective Dry Days per Year 12 to 18 days per year -1 to 2 days per year 0 to 3 days per year

Heavy precipitation is defined as the 2% heaviest precipitation events in a given area for a particular time 
period. 
Consecutive dry days are sequential days experiencing no measurable precipitation.

Future Trends: Precipitation

http://glisa.umich.edu/media/images/NCA2014-GL-18_6_a_branded.jpg
http://glisa.umich.edu/media/images/NCA2014-GL-19_4_c_branded.jpg
http://glisa.umich.edu/media/images/NCA2014-GL-19_5_c_branded.jpg
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About the Data

Historical climate observations are based on 
NOAA’s U.S. Climate Division Data (nClimDiv).  Lake 
temperatures and lake ice trends are computed from 
GLISA’s Great Lakes Adaptation Data Suite. Future 
climate projections are based on two widely accepted 
data sets, the Coupled Intercomparison Project 
Phase 5 (CMIP5) and the Eighth degree-CONUS Daily 
Downscaled Climate Projections (based on CMIP3) 
used in the 2014 National Climate Assessment.  It is 
important to note that 1) CMIP5 is not considered 
superior to CMIP3 even though it is a newer product, 
2) CMIP3 and CMIP5 are based on different types 
of future scenarios (socioeconomic storylines vs 
radiative forcing trajectories, respectively), so the 
“high” scenarios of each are not representing exactly 
the same underlying drivers, and 3) similarities 
between CMIP3 and CMIP5 outweigh the differences.

This report was prepared in collaboration with the 
Inter-Tribal Council of Michigan and funded by a 
United States Bureau of Indian Affairs Tribal Climate 
Resilience Program Grant to the Inter-Tribal Council 
of Michigan. The contents of this document do not 
necessarily reflect the views or the policies of the 

Bureau of Indian Affairs.
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