
Resilience and Reliability in a Time of Change

“Climate Change and Extreme Weather: 
Applications to New England’s Electric Grid”

NECPUC, Oct 28, 2021  
Dr. Jason Shafer: jason.shafer@northernvermont.edu

1



2

414 ppm 
Atmospheric CO2
highest in 2-3 Million years, 
100x faster increase than 

prior natural cycles

Total Warming 
(+1.1°C) - most in 

last 40 years

https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_SPM.pdf

Earth has a fever
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+1.6 °F (+0.9°C) 
last 40 years
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Based on consensus RCP 4.5 and 8.5 climate scenarios 
similar rate of warming likely continues next 30 years.
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Planning for this winter’s potential extreme cold weather is accomplished by 
looking back; there’s been a stationarity of extreme states despite a mean annual 
temperature increase. 
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How does a warmer and wetter climate 
present itself via weather and storm systems? 
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October 29-30, 2011 Wet Snow Icing Accretion

Warmer and wetter winter climate produces more wet snowfall.



October 29-30, 2017 Peak Wind Gusts
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Warmer and wetter fall storms 
may have more strength from 
warmer oceans.



Change in Sea Surface Temperature on the Northeast Continental Shelf
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https://nca2018.globalchange.gov/chapter/18/
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Speed 
Limit

90

80

1938 Hurricane Peak Wind Gust

Warmer oceans support 
potential for stronger 
storms - increasing the 
thermodynamic speed 
limit.
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Fall and early winter storm season will continue to 
likely be most concentrated outage seasons with 
more mid-winter expansion.

Research shows an increase of 20% of distribution system 
outage impacts of the most extreme storms in the last 40 years 
across Vermont - extreme storms have gotten stronger.
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Solar Energy Intermittency - The New Extreme Weather

Winter dark calms can persist many days

Solar power generation 
is reliability intermittent 
across New England -
need for longer-duration 
storage
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High Intermittency & 
Reduced Predictability

Lower Intermittency & 
Increased Predictability

n=26,280 (2018-2020)



Direction of Change

Projection 
Confidence

Wind 
Storms

Wet Snow 
Storms

T-storm 
Winds

Strong 
Increase

Strong 
Decrease

Low

High

Ice Storms

Medium

No Change

New England Climate Projections 
(through 2050)

Decrease Increase

Extreme 
Heat

Extreme 
Cold

Drought

Heavy 
Precipitation
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