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Definitions of Drought
Specialized field of study

meteorologist, a period of abnormal dry weather
hydrologist, a sufficient lack of water causing 
significant hydrologic imbalance in an area
water resources engineer, a problem of supply and 
demand
agriculturalist, a moisture function of the specific 
cultivated crop
economist, important economic impacts
sociologist, stresses in a given social structure



Definitions of Drought

Traits of a given locale
moisture amounts are less than a specified 
value in a certain time period 
moisture deviations from a normal or mean 
value 
if moisture conditions are not satisfying 
human needs and established practices



Definitions of Drought

difficulty to modify existing drought 
terminology according to updated 
techniques and practices 

focused only on one of the various drought 
components 



Definitions of Drought

Operational definitions attempt to 
demarcate the severity, onset and 
termination point of droughts
Conceptual definitions attempt to identify 
the boundaries of the drought event 



Causes of Drought

Meteorological and hydrological 
factors
Astrophysical factors
General climatic shifts
Human activities



Water Deficiencies
(adapted from Vlachos, E.C., 1983)
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Drought

a usually unexpected and unpredicted time period 
of abnormal dryness which affects water supply" 
(Grigg, N.S., 1988).
A period when moisture availability falls below 
the water requirements in an area (Agnew and 
Anderson, 1992)
The state of adverse and wide spread hydrological, 
environmental, social and economic impacts due 
to less than generally anticipated water quantities 
(Karavitis, 1992, 1999)



Crisis and Opportunity



Crises

Engineering Crisis
Supply and Demand

Ecological Crisis
Water Quality and Environment

Methodological Crisis
Data & DSS, Information - Judgement

Organizational Crisis
Capacity Building, Institutional mobilization & Coordination

Perceptual Crisis
Public Involvement & Participation, WFD



Crisis responses

Why are Drought Response Strategies 
Needed?
Natural Hazards Emergency Response 
Procedures
Protocols for Process and Procedures



Challenges

Significant Potential for Conflict
Water Management is Multi-Jurisdictional 
(Local, Sectorial, National)
Many Decision Influence Groups
Difficult Trade-off Decisions
Information Management is Crucial
Difficult to Define When the Drought 
Begins and Ends (drought index)



The hydro-illogical cycle

NDMC



Drought Research Methods

according to the field of study (i.e., 
meteorology, agriculture, hydrology, 
economics, biology, sociology, etc.). 
centering on a specific drought physical 
variable (i.e., soil moisture, precipitation, 
evapotranspiration, streamflow, 
groundwater level, etc.)



Drought Research Methods

according to the method of data analysis
drought index method 
empirical data method
analytical method
data generation method 

focusing on the extent of the drought event
according to the drought characteristics



Integrated Drought 
Management Approach

drought forecasting
risk assessment and impact assessment
drought contingency planning



Integrated Drought 
Management Strategies

TACTICAL STRATEGIES-
MANAGEMENT OPTIONS

SUPPLY
ENHANCEMENT

DEMAND
MANAGEMENT

IMPACT
MINIMIZATION



Drought Management Process

Onset

End

Feed
Back
Loop

DROUGHT RESPONSE TEAM

ASSESS SEVERITY OF DROUGHT

INTERAGENCY ORGANIZATION

SELECTION OF MANAGEMENT OPTIONS

PUBLIC INFORMATIO ACTIVITIES

MONITOR DROUGHT

PERFORMANCE AUDIT –
RESPONSE TEAM DEACTIVATION



1. Appoint a Drought Task Force 
2. Define the Purpose and Objectives of the Drought Plan 
3. Seek Stakeholder Participation and Resolve Conflict 
4. Inventory Resources and Identify Groups at Risk 
5. Develop Organizational Structure and Prepare Drought Plan 
6. Integrate Science and Policy, Close Institutional Gaps 
7. Publicize the Proposed Plan, Solicit Reaction 
8. Implement the Plan 
9. Develop Education Programs 
10. Post-Drought Evaluation 

General 10-step Contingency Planning 
Process



National drought mitigation center



Drought management



Drought mitigation by and for 
Federal, State and International 
Policy makers



Suggestions

Strive for Response Strategies That are Highly 
Structured Yet Flexible
Practice with “Drought Drills” to Improve the 
Process
Conduct the Post-Audits
Regularly Update the Response Plan –
Contingency Planning
Interact With Other Agencies to Share Information 



Team Members

Must Have the 
Required Time
Must Have the 
Required Resources
Must Have the 
Authority to Commit 
Their Agencies



Conclusions

“Appropriate” Drought Definition
Drought Management has to Receive more 
Attention, Nationally and Internationally
Few Countries Have Drought Contingency 
Plans
Need to Continue to Share Information and 
Experiences



Questions


