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Drought management in Spain



• From “crisis management” (emergency) to “risk 
management” (planning)

• Trigger: drought 1991-1995
– Economic impact in irrigation: Alicante 34 M€; Valencia 19 M€; 

Murcia 18 M€; Castellón 8 M€.  

– Employment impact: more than 2 million lost wages, 84 M€.

– Restrictions in Guadalquivir River Basin: Sevilla.

• Law 10/2001 of the National Hydrological Plan. Drought 
management.
– Establishing a comprehensive global system of indicators (Ministry 

of Environment).

– Development of Drought Management Plans (River Basin 
Management Authorities).

DROUGHT MANAGEMENT IN SPAIN



DROUGHT MANAGEMENT PLANS (DMP)

• Objective: to reduce the frequency and intensity 
of droughts, and minimize their negative impacts 
(environmental, social and economic) as much as 
possible.

• Articulate and coordinate all issues related to: 
control, monitoring, follow-up system, risk 
assessment, decision making, implementation of 
measures.

Questions that the Plan should answer:
When? How? Who?



• Analysis of water resources.

• Analysis of water uses and water demands.

• Characterization and analysis of historical 
droughts.

• Proposed drought indicators.

• Thresholding.

• Mitigation measures

Development of 
Drought Management Plans



• Definition of “unidades de demanda” (demand 
units).

• Selection of the best indicator representing the 
evolution of the available resources for each 
“unidad de demanda”: most appropriate hydro-
meteorological parameter (or a combination) .

– Reservoirs storage, reservoirs inflows, streamflows 
(gauging stations), groundwater levels, rainfall, snow 
reserves.

DEFINITION OF HYDROLOGIC INDICATORS



• It should allow to objectively characterize and 
assess the level and situation of the drought.

• It should be fast and easy to obtain and easy to 
verify for the public.

• It should be easy to interpret. Normalization.

• It should be specific for each system.

• It should be helpful to decision-making: early 
and progressive implementation of the most 
appropriate measures at every time (associated 
with thresholds).

CHARACTERISTICS OF A SYSTEM
OF HYDROLOGIC INDICATORS



SELECTED INDICATORS



• All the indicators are normalized to values from 
0 to 1, which allows the combination of 
different indicators by weighted additions.

NORMALIZATION OF INDICATORS
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ESTABLISHING THRESHOLDS

Level of hydrological drought and risk of restrictions 
corresponding to each level

• Objective: To progressively activate and implement 
the measures to be applied in order to avoid the ne-
gative impacts of the most severe stages of droughts.



DROUGHT INDICATOR EVOLUTION OF THE
S.E. ESLA-VALDERADUEY (DUERO R.B.)



TYPES OF MITIGATION MEASURES

TYPES OF MITIGATION MEASURES 
Status Normal Pre-alert Alert Emergency

Objective Planning Information-
control Conservation Restrictions

Type of 
measure Strategic Tactics Emergency

• Strategic measures  long term actions, included in
the River Basin Management Plan.

• Tactic measures  planned short term actions.

• Emergency measures  extraordinary actions adapted
to the extension, affected areas and gravity of the
situation.



SOME RESULTS OF THE NEW STRATEGY
AGAINST DROUGHTS

• Drought 2005−2008. Impacts highly attenuated compared to the 
period 1992-1995.
− Using drought indicators.
− Demand management: moderation in urban and industrial 

consumption, reduced supplies for irrigation (moderate 
abstractions of reservoirs, modernization and greater 
efficiency in irrigation, less water demanding crops, tax 
exemption).

− Water use rights exchange or acquisition: farmers don´t 
irrigate their land in exchange of an economic compensation.

− Alternative resources: increased use of groundwater 
(drought wells), increased water reuse and desalination.

− Increased attention to environmental problems and 
measures (monitoring and quality control of water body 
status, ecological flows, etc.).

− Rationality and moderation in the execution of emergency 
infrastructures.



MAPS OF DROUGHT LEVEL INDICATORS
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NEXT STEPS RELATED TO DROUGHT 
MANAGEMENT PLANS

• A new Drought Management P lan, for each River Basin 
District, should be approved before 31 December 2017, 
adapted to the new situation of each basin, according to 
the River Basin Management Plans, and especially in 
relation to:
− Water resources.
− Water demands.
− Experiences obtained during the last sequences of drought.
− Protected areas.
− Ecological flows and other environmental requirements.

• The new DMPs will establish a clear difference between 
drought (related to a natural situation due to a reduction 
of rainfall and hydrological flows) and scarcity (related to 
anthropic effects).



Source: U.S. National Center for Environmental Health  http://www.cdc.gov/nceh/drought/ 



Thank you for your 
attention
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