
Changes in Extreme Precipitation

Intensity 
The frequency and intensity of severe storms 
has increased. This trend will likely continue 

as the effects of climate change become more 
pronounced.

The amount of precipitation falling in the heaviest 
1% of storms increased by 37% in the Midwest 

from 1958 to 2012.

The amount of precipitation falling during intense 
multi-day events has increased dramatically.

Frequency
Heavier storms are projected to increase in 

frequency at a faster rate than storms that are less 
intense.

Timing  
The clustering of precipitation into heavier storms 

and the polarization of wet and dry seasons 
can allow for a greater chance of both extreme 

precipitation and prolonged dry periods by 
extending the time between rainfalls.

In Michigan’s LP, precipitation totals during the 
fall and spring have increased in most locations, 
while summer and winter precipitation totals have 
remained relatively stable.  In Michigan’s UP, fall 

precipitation has increased while all other seasons 
have experienced a decrease in precipitation. 

Form
Warmer winter temperatures will lead to 

less precipitation falling as snow, and more 
precipitation falling as rain and/or freezing rain.  

Annual lake effect snow has increased downwind 
of Lakes Superior and Michigan, and in the future 
lake effect precipitation is projected to increase 
although the LP may experience more rain than 

snow.

Extreme Precipitation Summary

Southwest Michigan and select locations across central lower 
Michigan experienced the greatest increases in the state for 
their increased rate of precipitation falling in the top 1% heaviest 
precipitation days.

Michigan’s UP and northern parts of the LP are projected to 
experience up to 2 more days per year with very heavy precipitation 
by mid-century.

Glossary
Precipitation Intensity - rainfall rate measuring amount of rainfall over a given time period 

Very Heavy Precipitation - defined as the heaviest 1% of all daily events



Scenario 1: Extreme Rain Event During Dry Period in Summer

Event Description

Very dry summertime 
conditions are present 
when an extreme rain 
event occurs.  The rain 
event may be an intense 
1-day event or multi-day 
rain event with extremely 
high rain totals.

Extreme Precipitation Scenarios

Possible Impacts

• Interruption of pollination and food/medicine gathering, destroy 
gardens & wild gathered foods (depending on timing)

• Stress on cold water fisheries
• Sedimentation & nutrient loading in surface waters, decrease water 

quality, cascading impacts on aquatic communities
• Blockage or washout of main roads, inability to access healthcare 

(extreme case with dialysis), groceries, childcare/work 
• Erosion - major issue with coastal communities & developed areas, 

water quality, aquatic fish/plants/mussels 
• Seiche on Great Lakes degrade shorelines, docks, buildings, parking 

lots, roads, gathering areas/beaches

Scenario 2: Extreme Rain or Snow Event During Dry Period in Spring

Event Description

The previous winter 
experienced less than 
normal precipitation and 
the ground is dry going 
into early spring when 
the extreme rain or snow 
event occurs.  

Possible Impacts

In addition to Scenario 1 Impacts...
• Damage to budding vegetation, interruption of food/medicine 

gathering, interruption of pollination, reduced production wild/gathered 
foods, interruption in wildlife cycles, poor breeding outcomes among 
wildlife

• Risk of mold in homes

Scenario 3: Extreme Rain Event Over Bare, Frozen Ground

Event Description

Winter conditions leave 
the ground frozen but 
without snowpack at the 
time of an extreme rain 
event.

Possible Impacts

• Increased flooding & associated risks with infrastructure 
• Damage to vegetation and roots above-ground
• Pollutant loading in runoff to surface waters

Scenario 4: Extreme Rain Event Over Deep Snowpack

Event Description

The ground is covered in 
moderate to deep snow 
at the time of an extreme 
rain event.

Possible Impacts

• Increased flooding & associated risks with infrastructure, damage to 
vegetation

• Pollutant loading in runoff to surface waters
• Risk of mold in homes


