
Stormy Days?
What Climate Change Means for 

Your Local Weather

Ankur R Desai
Department of Atmospheric and Oceanic Sciences

Center for Climatic Research
University of Wisconsin – Madison



https://www.nytimes.com/2020/01/10/world/australia/australia-wildfires-photos.html

https://www.nytimes.com/2020/01/10/world/australia/australia-wildfires-photos.html


NCA 2018



Did climate change 
cause these 

extreme events?

• That’s the wrong question!

• Better question: How much does a 
changing climate influence the 
likelihood or magnitude of an event?
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What is Climate?

• Climate is the average of weather
– “Climate is what you expect, weather is 

what you get” –Andrew John Herbertson
– “Climate is your personality, weather is 

your mood” –Marshall Shepherd 
• Climate changes naturally (over eons) 

and by humans (over centuries)
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• Planetary (inc. Earth) temperature is determined 
by interaction of sunlight and “greenhouse” 
gases that absorb infrared radiation 
(Fourier 1824, Tyndall 1861; Foote 1857)

• CO2 is a greenhouse warming gas and emitted 
from coal, oil, gas 
(Arrhenius 1896)

• Oceans can only take up a fraction of CO2
(Revelle 1957)



https://www.bloomberg.com/graphics/2015-whats-warming-the-world/

“CO2 is to climate what steroids was to baseball…” –Jason Samenow



• Atmospheric CO2 increasing 2 ppm/yr from 
fossil fuel use, half goes into land and ocean
(Keeling 1960, Tans 1990)

• Observed warming patterns are linked to 
greenhouse gases 
(Callendar 1938, Mann 1999)

• 20th century warming explained by atmospheric 
CO2 and other gases and pollution
(Manabe 1967, Hansen 1984)
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• China total emissions now leads the world, but 
US tops per capita fossil fuel emissions
(DOE,IEA).

• Climate projections show a 3 C +/- 1.5 C 
response to doubling of CO2 by 2100.
(IPCC 1990, 1995, 2001, 2007, 2013)

• Modest warming (0-2 C) creates both winners 
and losers around the world, while warming 
beyond this tends to be a net negative
(WMO, ExxonMobil, Stern Review, World 
Bank, NCA, WICCI, DOD 1979-present)
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So how does climate 
influence weather?





Snow cover is expected to decline

Peacock, S., 2012



Snow changes “albedo”

• 0% = dark, oceans, blacktop
• 100% = bright, mirror, ice
• Snow albedo exceeds 85%.
• Albedo gradients in winter 

exceeds 65% in winter.



Maximum snow albedo – background surface 
albedo

Especially in the central US



Albedo influences surface temperature
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Does it influence storms?

The Norwegian Model of 
“Mid-Latitude Cyclones” 
(Bjerknes and Solberg, 1922)



Observations suggest it does

Snow No Snow

Rydzik and Desai, 2014, J Clim



A trip back to Jan 25, 1996

NWS LaCrosse





Storms do follow snow cover, 
but only a little (~10 km per 10% reduction)

Less snow on ground

Storms move further north



A stronger response in storm intensity
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In most places, it gets wetter and rainier

Wetter

Dryer

Wetter

Wetter
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Can policy address this?





What Are The Options?
• Adaptation

– Economic/political
– Technological 

• Mitigation
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What Are The Options?
• Adaptation

– Economic/political
– Technological 

• Mitigation
– Economic 
– Regulatory
– Societal 
– Technological





Solutions are abundant

• https://www.drawdown.org/solutions

https://www.drawdown.org/solutions




https://globalclimatestrike.net/

https://globalclimatestrike.net/


https://gfycat.com/oddballuniteddeviltasmanian-nature
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