
Dr. Erich Osterberg

Dartmouth College Earth Sciences

Downpours and Droughts:

Changing Extremes in a Warming World



The Earth Has Warmed ~2oF since 1900



ÅDownpours (extreme rainfall) jumped up 50% 

in 1996

ÅCaused by Hurricanes, Norôeasters and 

thunderstorms

ÅDrought is more frequent in NH & VT than you 

may think and has real impacts

ÅThe future:

ÅMore downpours likely

ÅMore summer drought?

Take Home Messages



We Studied Rainfall Data from the Best 

116 Weather Stations spanning 1900-2014 

Total Rainfall

Huang et al., 2017

Data must be >95% 
complete to be included in 
our study
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Extreme Rainfall Jumped 53% in 1996

53% 

increase

Huang et al., 2017
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Which Storms are More Extreme since 1996?

ÅHurricanes are the biggest driver (48%)

Å¢ΩǎǘƻǊƳǎ(25%) and bƻǊΩ9ŀǎǘŜǊǎ(15%) also causing 
more extreme rainfall

48%

Hurricanes

15%

NorôEasters

25%

Tôstorms

12%

Other Hurricanes

Frontal Tôstorms

NorôEasters

Other

Huang et al., 2018



Summer Flooding is Increasing in Response

% Change in Summer Extreme Streamflow Events

in 2001-2012 compared to 1977-1988

Freiet al., 2015



Federal Disaster Spending in New Hampshire
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1998: Ice Storm
2005: Alstead/Keene Floods (Oct)
ςππφȡ -ÏÔÈÅÒȭÓ $ÁÙ &ÌÏÏÄ ɉ-ÁÙɊ
2007: Patriots Day Flood (April)
2008: Tornado; Floods; Ice Storm
2010: Wind storm; Floods
2011: Irene Floods
2012: Flooding; Sandy
2013: Severe Winter storm & Flooding
2015: Severe Winter storm
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Valid 8 a.m. EDT

(Released Thursday, Oct. 25, 2018)

http://droughtmonitor.unl.edu/

The Drought Monitor focuses on broad-scale
conditions. Local conditions may vary. See

accompanying text summary for forecast
statements.

Author:

Eric Luebehusen

U.S. Department of Agriculture

U.S. Drought Monitor

Northeast

D0 Abnormally Dry

D1 Moderate Drought

D2 Severe Drought

D3 Extreme Drought

D4 Exceptional Drought

Intensity:



October 23, 2018

Valid 8 a.m. EDT

(Released Thursday, Oct. 25, 2018)

http://droughtmonitor.unl.edu/

The Drought Monitor focuses on broad-scale
conditions. Local conditions may vary. See

accompanying text summary for forecast
statements.

Author:

Eric Luebehusen

U.S. Department of Agriculture

U.S. Drought Monitor

Northeast

D0 Abnormally Dry

D1 Moderate Drought

D2 Severe Drought

D3 Extreme Drought

D4 Exceptional Drought

Intensity:



Some Wells in Northern VT are Currently Failing
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The 2016 Drought


