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NH Average Annual Minimum
Temperatures: 1895 – 2012

NH/VT are Already Warming: 2‐4oF since 1895
Winter Warming Fastest

Wake et al., 2014

Hanover: +2.3°F
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NH Average Annual Minimum
Temperatures: 1895 – 2012

~2-4oF warming in NH & VT 
since 1900

NH & VT Temperature Rise of 2‐4oF: 
Winter Warming Fastest
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Northern Vermont: Average Annual MAXIMUM Temperature 1960‐2099
Average of statistically downscaled simulations from 4 GCMs
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Northern Vermont: Number of Days Hotter than 90°F (30 year averages)
Average of statistically downscaled simulations from 4 GCMs

The Future: Many More Very Hot Days
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Frumhoff et al., 2007

The Future: NH Summers Will Feel Like N. Carolina

• Under Business as 
Usual: In 65 years,  
NH’s summers will 
feel like North 
Carolina’s summers 
do today

• Heat index related to 
temperature AND 
humidity = “feels like”

Osterberg Pres_UVAW Forum_03302016 6



Temperature Effects: Heat Stress Increases 
Fatalities of At‐Risk Populations
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2003 European Heat Wave: 35,000+ Deaths

9 180-9-18

Temp. Anomaly

oF

NASA
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Warming Increases Smog, 
But Smog Levels Declining due to Mitigation

Manchester, NH Data
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Reported Cases of Lyme Disease 
2001 2013

Increased Lyme Disease in NE: Climate Connection?
Reported Cases of 

Lyme Disease in VT
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The Northeast is Already Getting Wetter (5‐15%)

NH & VT are part 
of a regional 
wetting trendHuang et al., in prep

Trends in Total Annual Precipitation from 1901‐2011

Blue = Wetter
Red = Dryer
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Extreme Rainfall Events are Becoming More Frequent
(Extreme is >4” in 48 Hours)

Durham, NH Lakeport, NH

Nashua, NH Mt. Sunapee, NH

Wake et al., 2014
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Extreme Rainfall from 1996‐2014 was 
~50% higher than from 1901‐1995

Huang et al., in prep

57% 
increase

1901-1995: 2.77 in.

1996-2014: 4.35 in.
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Northern Vermont: Precipitation Events > 4” in 48 Hours Per Decade
Average of statistically downscaled simulations from 4 GCMs
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The Future: More Extreme Storms (like recently)

Wake et al., 2014
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Lebanon NH – July 2, 2013 Thunderstorms

3.5” Rain at Lebanon Airport

Courtesy M. GoodwinOsterberg Pres_UVAW Forum_03302016 15



3.5” Rain at 
Lebanon Airport

Lebanon NH – July 2, 2013 Thunderstorms
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President’s Day 2007 Nor’easter

Seaside Heights, NJ  Nov 2012
Woodford, VT  28 Aug 2011

Newmarket, NH: 6” rain

More rain from spring 
Nor’easters recentlyOsterberg Pres_UVAW Forum_03302016 17



Hurricane Irene: August, 2011 

Irene
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Hurricane Irene: August, 2011 
$800 Million in NH & VT

Health Impacts:
+ Mortality and injury
+ Mental health illness
+ Exposure to chemicals 
and pathogens
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The Future: Fewer but MORE Powerful Hurricanes

Cat 3‐5 Hurricanes
Td, TS, Cat 1 & 2
Extratropical

The Future: 
Possibly FEWER weak 
Hurricanes (jury still out)

But likely MORE strong 
Hurricanes (Category 3‐5)
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New England
Climate Assessments

ClimateSolutionsNE.org

Dr. Cameron Wake
University of New HampshireOsterberg Pres_UVAW Forum_03302016 21



Summary
• NH & VT have been warming (2‐4oF since 1895) 
and getting wetter (~8‐15% since 1900), with 
more extreme storms (~50% higher recently)

• By 2100, projections show:
– 5‐9oF warmer (largest in winter)
– 2‐7 weeks more extreme heat each summer
– Extreme storms similar to 2000’s (or more?)

• Largest local health impacts likely to be:
– Heat injuries and mortality
– Flooding injuries and mortality, mental health, and 
pathogens and chemicals

– Vector‐borne disease
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