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Breaking the Hydro-illogical Cycle:
An Institutional Challenge for Drought Management
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The Dirty 
‘30s . . a 

reference 
point!

Did we understand the ‘drought hazard’ and societal 
vulnerabilities and their interrelationships at the time?



Responding to the 1930s 
Drought

• First federal response to drought
• Combination of reactive and proactive responses

– Proactive responses emphasized building 
institutional capacity—i.e., adapting to severe 
drought episodes

– Creation of new federal infrastructure
– No drought early warning system!!

• Response efforts in 1930s set precedent for federal 
involvement in drought response

• Similar practices were followed in the 1950s, i.e., a 
combination of reactive and proactive response 
measures.
– Little emphasis on planning/early warning

• Lack of emphasis on planning/mitigation and early 
warning has continued until recently.



Drought impacts today are more 
complex today as more economic 

sectors are affected, creating 
more conflicts between water 

users, i.e., societal vulnerability is 
dramatically different.

• Energy
• Transportation
• Tourism/Recreation
• Municipal water
• Water quality
• Environment &           
ecosystem services
• Health



Evolution of Drought Types

What are 
the indices 

and 
indicators?
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Drought events are ‘windows of opportunity’.

Drought is a normal part of climate.



Key Observations—Current and 
Future Droughts

• Multiple severe droughts since 1996 have 
had severe impacts and have raised concern 
about increasing vulnerability.

• U.S. population is migrating rapidly to the 
water-short western states and the 
southeast.

Population Growth 
(% change, 1990-

2000)



Key Observations—Current and 
Future Droughts

• Multiple severe droughts since 1996 have 
had severe impacts and have raised concern 
about increasing vulnerability.

• U.S. population is migrating rapidly to the 
water-short western states and the 
southeast.

• Water demand is increasing dramatically, 
conflicts between water users are 
increasing.



Key Observations—Current and 
Future Droughts

• Water supplies are fully or over-
appropriated in many river basins.

• In general, all levels of government are 
poorly prepared for drought—reactive, crisis 
management approach.

• Existing water laws and institutions are 
based on outmoded values and goals.  



Key Observations—Current and 
Future Droughts

• Climate change is likely to increase the 
frequency, severity, and duration of 
drought.
– Increasing temperatures, increased 

evaporation, increased heat stress/heat 
waves

– Changes in precipitation amount, intensity, 
distribution, and form, increased variability

– Reduced snowpack, stream flow, ground 
water recharge, lower reservoir levels



Impacts of Global Impacts of Global 
Climate Change:Climate Change:

Increased frequency of Increased frequency of 
extreme weather extreme weather 
eventsevents

StormsStorms

FloodsFloods

DroughtsDroughts

. . . . along with heat waves, snow storms, etc.

Managing for Climate Variability



Percentage change in average duration of longest dry period, 30-year average for 2071-
2100 compared to that for 1961-1990.

Drought projections for IPCC‘s A1B scenario
Where we’re headed:  Droughts
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The Cycle of Disaster Management

proactive

reactive

Crisis management treats the symptoms, not the causes.

Risk management increases coping capacity, builds resilience.



(social factors)

Widely adopted as the new paradigm for drought  
management.



Natural and Social Dimensions of Drought

Rainfall
Deficiencies
Heat Stress

Meteorological

Soils
Crops
Range

Livestock
Forests

Agricultural
Water Supply
Snow Depth
Recreation

Tourism
Hydropower

Hydrological

Socio-economic 

Decreasing emphasis on the natural event (precipitation deficiencies)

Increasing complexity of impacts and conflicts

Time/Duration of the event

Societal Impact

Increasing emphasis on water/natural resource management



National Drought Policy Commission

• Report to Congress in 
2000 in response to the 
National Drought Policy 
Act of 1998.

• NDPC recommended 
creating a National 
Drought Policy.

• National Drought 
Preparedness Act:  
2001, 2003, 2005.

• National Integrated 
Drought Information 
System (NIDIS): 2006





Support for RISK-BASED DROUGHT 
MITIGATION PLANNING in the U.S.

has been from the BOTTOM UP!

State/Local/
Tribal

Regional

Federal



Response Mitigation

Increasing need for timely, reliable climate/water supply assessments

Increasing need for higher resolution analysis for policy/decision support

Increasing need for more reliable seasonal forecasts/outlooks



The progression to drought mitigation 
planning . . . . .

Demand for mitigation 
planning

Development of new 
monitoring tools

a synergistic relationship!!



Key Elements of a 
Drought Mitigation Plan

• Monitoring, early warning and information 
delivery systems
– Integrated monitoring of key indicators

• Precipitation, temperature, soil moisture, 
streamflow, snowpack, groundwater, etc.

– Use of appropriate indices
– Development/delivery of decision-support tools

• Risk and impact assessment
– Conduct of risk/vulnerability assessments
– Monitoring/archiving of impacts

• Mitigation and response
– Proactive measures to increase coping capacity



Summary



Top 10 Challenges for Progress—
Drought Risk Management and Policy

• Drought is the ‘Rodney Dangerfield’ of natural 
hazards, i.e., it doesn’t get respect.

• Drought monitoring/early warning is complex.
• Drought predictability is low in most cases.
• Decision-support tools and delivery systems 

must be improved and tailored to the needs 
of users.

• Impacts are poorly understood and 
documented.



Top 10 Challenges for Progress—
Drought Risk Management

• Drought relief discourages risk-based 
management approach.

• Institutional inertia constrains change from 
crisis to risk management.

• Poor understanding of how societal changes 
affect vulnerability.

• Drought mitigation actions are less obvious.
• Political will for a national drought policy is 

weak, i.e., legislative bodies, president/prime 
minister, federal/ministerial agencies, and 
governors.



Takeaway Messages
• Political will is the foundation of drought policy innovation.
• Integrated drought/climate monitoring is key to early warning, in 

parallel with a comprehensive decision support system.
• Drought planning, fully integrated with stakeholder participation, 

is critical to moving society from drought  vulnerability to drought 
resilience.

• Drought planning must be integrated across spatial scales.
• Region-based networks will be critical in moving international 

initiatives on DRM and policy forward.
• Drought policy ‘guidelines’ are critical for adaptation to local 

situations, e.g., institutional capacity, sectoral impacts, 
vulnerabilities, resource constraints.
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