
 

Research forecasts warmer, rainier winter
storms ahead for Great Lakes region

August 22 2024, by Matt Davenport

  
 

  

Storm-centered composites of (a) short track and (b) long track GLR cyclones.
MSLP is contoured every 4 hPa with black solid lines. The average minimum
MSLP is given near the center of the storm. 2 m temperature is contoured every
2° with dashed lines and is colored based on temperature value. Rain and snow
are contoured with green and blue colors, respectively. The number of cyclones
used to compose each composite, or n, is given in the top right of each subplot.
Credit: Geophysical Research Letters (2024). DOI: 10.1029/2024GL109890
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Anyone who's spent their winter months around the Great Lakes has
probably had the uncanny experience of living through three seasons in a
single weekend. According to new research from the University of
Michigan, these wild weather swings are poised to become even more
common in the future.

Behind this forecast is an analysis spanning decades of data about large 
storm systems known as midlatitude cyclones or extratropical cyclones.

These are important drivers of winter weather in the Great Lakes region,
but the extent of their connection to the region's mercurial climate
patterns has been underexplored, said U-M researcher Ayumi Fujisaki-
Manome.

"We've been noticing a lot of changes in wintertime climate. Sometimes
there's warming, other times you have extreme cold," said Fujisaki-
Manome, an associate research scientist in the Cooperative Institute for
Great Lakes Research, or CIGLR.

"Extratropical cyclones are the predominant weather feature during that
time," she continued. "Asking about their effect on the changes and
fluctuations we see in the Great Lakes region is a natural question that
nobody has really looked into."

The research is published in the journal Geophysical Research Letters
titled "Historical Trends in Cold-Season Mid-Latitude Cyclones in the
Great Lakes Region."

On one hand, the new analysis of historical weather data underscored
what researchers knew about the cyclones. The storms, like the day-to-
day weather of the Great Lakes region, are highly variable. But within
that inconsistency, the researchers resolved a significant trend.
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On average, the air masses carried by these storms are warming at a
faster clip than the background climate warming level in the Great Lakes
region. The storms are also carrying more moisture, which can fall as
rain especially in the southern parts of the region.

"The year-to-year variability—the strength of the storms, their location,
their frequency—is wild. It's all over the place," said Abby Hutson, the
corresponding author of the new report and assistant research scientist at
CIGLR, which is housed in the School for Environment and
Sustainability.

"But according to historical data sets, the midlatitude storms rolling
through the area are getting warmer and wetter, and their tracks are
shifting northward."

This combination has a couple implications, Hutson said. For one, storm
centers with high winds and a wintry mix of snow and rain will become
more likely for the northern part of our region, creating treacherous
conditions for travel and shipping.

It also heightens the likelihood that winters will be characterized by
more liquid water from rain, reduced freezing and melting snow and ice.
That could, in turn, lead to more flooding, especially in coastal areas.

For this study, the researchers tracked the average characteristics of
winter cyclones that traveled through a region that includes Michigan,
Wisconsin, Minnesota, Illinois, Indiana, Ohio, Pennsylvania, New York
and Ontario between 1959 and 2021.

This allowed the team to discover the trends in the cyclones. But Hutson
and Fujisaki-Manome stressed that more work is needed to understand
how what's happening on average is influencing individual events.
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For instance, although the storms are carrying more moisture over time,
the team did not find an increase in average precipitation like either rain
or snow.

"On average, we're not seeing that," Hutson said. "But our potential for
extreme precipitation is certainly going up."

Ryan Glassman also contributed to this project as an undergraduate
research fellow from Valparaiso University.

  More information: Abby Hutson et al, Historical Trends in
Cold‐Season Mid‐Latitude Cyclones in the Great Lakes Region, 
Geophysical Research Letters (2024). DOI: 10.1029/2024GL109890

Provided by University of Michigan

Citation: Research forecasts warmer, rainier winter storms ahead for Great Lakes region (2024,
August 22) retrieved 22 August 2024 from https://phys.org/news/2024-08-warmer-rainier-winter-
storms-great.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

4/4

https://dx.doi.org/10.1029/2024GL109890
https://phys.org/news/2024-08-warmer-rainier-winter-storms-great.html
https://phys.org/news/2024-08-warmer-rainier-winter-storms-great.html
http://www.tcpdf.org

