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Presentation Outline

Natural and social dimensions of drought
National Drought Mitigation Center
U.S. drought occurrence:  Past, present and 
future
Drought risk management
NDMC decision support tools

Purpose:  To provide timely and relevant information 
to decision makers to reduce the impacts of drought.



Natural and Social Dimensions of Drought

Meteorological
Agricultural

Hydrological

Socio-economic 

Decreasing emphasis on the natural event (precipitation deficiencies)

Increasing complexity of impacts and conflicts

Time/Duration of the event

Increasing emphasis on water/natural resource management



National Drought Mitigation Center

Mission:  To lessen societal 
vulnerability to drought by promoting 

planning and the adoption of  
appropriate risk management 

techniques.



The Cycle of Disaster Management



Why the concern?

Drought is a normal part of climate, but . . . . .
Water supplies in many river basins are fully or over 
appropriated
Population growth, urbanization, land use changes, 
environmental degradation, and  changes in 
environmental values are placing more pressure on 
water/natural resources
Outdated water policies and institutions
Inability to manage climate variability/extremes
Climate change/global warming . . . 

How will these changes impacts on the frequency, duration, and 
severity of extreme events?



Percent Area of the United States 
in Severe and Extreme Drought

January 1895–June 2006

Based on data from the National Climatic Data Center/NOAA
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Drought is a normal part of climate.







When duration of continental-scale drought is considered, a 
number of periods in the past show more persistent, 

widespread drought conditions.

Percentage of grid points with PDSI values < -1   
annual and 10-year running average

Ranked non-overlapping 
10-year periods with 
largest area under    PDSI 
< -1

 1855-18641
 1623-16322
 1816-18253
 1839-18484
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 1571-15806
 1931-19407



3.6°F
2.7°F
1.8°F
0.9°F

cooler warmer

Temperature trends (°F per century) since 1920

PNW warmed 
+1.5 F during the 
20th century



Mote P.W.,Hamlet A.F., Clark M.P., Lettenmaier D.P., 2005, Declining mountain snowpack in western North 
America, BAMS, 86 (1): 39-49 

Trends in April 1 SWE 1950-1997



Agriculture

•Livestock

•Range/pasture

•Row & specialty crops

















Components of Drought  
Risk Management

(social factors)(natural event)

Exposure (Static 
or Dynamic?)

Static or 
Dynamic?



Selected factors influencing 
vulnerability to drought

Population growth
Population migration
Urbanization
Environmental values/awareness
Land use changes
Environmental degradation/desertification
Technology
Government policies



Drought Flooding
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X (e.g. precipitation, soil moisture, etc.)

Coping range

Drought vulnerability is a variable.Drought vulnerability is a variable.

Within every society, there 
is a certain capacity to cope 

with drought.

Societal changes can 
increase or decrease 

this coping range.
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Keys to effective 
drought risk 

management and 
mitigation

Developing end-to-end-to-end 
information delivery systems

Involve stakeholders early in the 
process
Feedback from users

Determine critical decision 
points—timing is everything!
Effective delivery of information 
(timely, properly formatted, 
appropriate resolution)
Interactive, tailored to fit user 
needs
Integrates data from multiple 
sources
Increased emphasis on decision-
support tools





Moving toward 
state-level trend 
analysis 
capabilities (left) 
and providing 
more county-level 
drought 
assessment 
information 
(right).









The goal of the atlas is to provide usable tools and products for users at all levels by giving them the ability to visualize and 
assess their drought risk through a variety of web-based options. The example above shows how producers and other 
decision makers can assess drought at a variety of time scales and at user-defined spatial levels. 



The Drought Impact Reporter, showing impacts at the national and state level, and the tool’s “Add a Drought Impact” feature. 









Percent Area of the United States 
in Severe and Extreme Drought

January 1895–May 2006
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The percent area of the United States in severe to extreme drought, 1895–2006; newspaper headlines showing the variety of 
drought impacts; drought’s impact on a marina on Lake Mead.



Large-Area Drought Monitoring Tool

• 168,000 acres of grassland affected by drought
(25% severe and extreme, 53% moderate)
• 376,000 acres of row crops affected by drought
(68% severe and extreme, 23% moderate)
• 41,800 acres of pasture/hay affected by drought
(40% severe and extreme, 40% moderate)

County-level Drought Assessment Statistics from VegDRI 

The VegDRI and VegOut tools 
produce maps that present the 
spatial patterns and relative 
severity of drought-induced 
vegetation stress over large 
areas such as this seven-state 
region of the northern U.S. 
Great Plains (left). The 1-km2

resolution of the maps 
generated by these tools allows 
sub-county level assessments 
of drought (right).



Taking drought planning to the producer level



The National Integrated Drought Information 
System (NIDIS) Vision

A dynamic and accessible 
information system that 
provides users with the 
ability to determine the 
potential risks and 
impacts of drought and 
the decision support tools 
needed to better prepare 
for and mitigate its effects.



Visit the NDMC

drought.unl.edu

dwilhite2@unl.edu


