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Linkages: Drought and Climate

“Societies will manage climate variability and 
potential changes in the same way that they 
manage droughts (for better or worse).”

Daniel Connell, Australian National University, 2010

If we can better prepare and plan for drought, we 
can better prepare to face many of the potential 
climatic challenges facing us in the future
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–
Why Drought?

Droughts span an enormous range of 
temporal and spatial scales…





Seager et al., 2009













Slide courtesy of R. Heim, Jr., 2015, Weather and Climate Extremes.





Launched in March 2014
Over 3,100 high quality stations
Multiple drought indices and gridded maps 
back to the early 1900s



The Drought Risk Atlas will help answer:
How does the drought compare to other 
droughts historically?
When was the last time a drought like this 
happened?
How often (frequency) does a drought of this 
magnitude happen?
Are we seeing any trends in drought 
frequency, duration, severity?
What did the spatial footprint of the last 
drought look like?





% of stations in severe to extreme drought as determined by the SPEI (12-month) 
for 186 weather stations in the North-Central U.S. during 102 years (1911-2012) of 
historical record





Drought indices as determined by the SPEI (12-month) in the North-Central U.S. 
(3 STATES) during 102 years (1911-2012) of historical record



Drought indices as determined by the SPEI (12-month) in the North-Central U.S. 
(3 STATES) during 102 years (1911-2012) of historical record



Drought maps as determined by the SPEI (12-month) for 186 
weather stations in the North-Central U.S. during 1934



Drought maps as determined by the SPEI (12-month) for 186 
weather stations in the North-Central U.S. during 1976-1977



Drought maps as determined by the SPEI (12-month) for 186 
weather stations in the North-Central U.S. during 1988-1989





Nebraska Annual Precipitation (1895-2012)

Courtesy: National Climatic Data Center/NOAA













2012 U.S. Drought Summary

After a relatively dry/warm winter/spring, heat 
and dryness persisted and intensified during the 
summer

65% of Contiguous U.S. in D1-D4 as of 
September 25

Most since the USDM began production in 1999
2012 areal coverage most since the 1930’s and 1950’s

Heat waves in March, June + July led to rapid 
expansion over the Midwest and Central Plains….classic 
”flash drought” (timing, timing, timing)

Major impacts on corn, soybeans, hay and livestock

A harbinger of droughts to come?



186 stations from the NDMC’s 
Drought Risk Atlas
POR=1911‐2012



Heim, 2015 In press: WACE



Drought M, D, S for all drought events as determined by the SPEI 
(12-month) in the North-Central U.S. between 1911-2012

3952 drought events for 
186 stations



D and S in all drought events as determined by the SPEI (12-month) in the 
North-Central U.S. between 1911-2012



S and M in all drought events as determined by the SPEI (12-month) 
in the North-Central U.S. between 1911-2012





Drought and Food Security

FAO 2009





Courtesy: Marty Hoerling et al., NOAA, 2013



Final Thoughts
The linkages between drought, water, food security, 
and climate change illustrate complex problems, 
and solutions are going to depend on the 
information and integration that partnerships and 
networks provide.
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