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SWIM-H2020 SM Regional Activities 



DROUGHT MANAGEMENT  

AT THE SEGURA RIVER BASIN 



GENERAL OVERVIEW 

1. What do we mean when we say “drought”? 

2. Why is drought management relevant? 

3. Measuring droughts. How bad is it? 

4. Dealing with droughts: RESPONSES. What to do? 

5. Wrapping up: gaps, needs&recommendations 



SWIM-H2020 SM DPSIR  

e.g. Regulations 
Drought plans 
Specific measures 

DROUGHT 
Feeding people 
Climate  
change 

Unsatisfied demands 
Compromised water flow 
Groundwater overexploitation 

Unfulfilled  
demands 

Production decay 
unemployment 

Irrigation agriculture 
Drinking water 
Industry 
Water demand and 
consumption 

Environmental  
impacts 

WATER SCARCITY (DROUGHT!) 



1. a prolonged period of scanty rainfall 
• Natural event 
• Periodic recurrence 
• Typical Mediterranean 
• Climate change? 
• ≠ Water scarcity! 

 
2. a prolonged shortage* 
Collins Concise English Dictionary © HarperCollins Publishers 

*Legal definition 
 

1. What do we mean when we say “drought”? 



2. Why is drought management relevant in Spain? 

Average yearly rain 

SRB: 365 mm/yr 



2. Why is drought management relevant in Spain? 

Yearly rainfall 
Source: the Spanish  White Book for  Water, 2000 

 



2. Why is drought management relevant in Spain? 

Yearly rainfall, SRB 
Source: www.chsegura.es 

 



2. Why is drought management relevant in Spain? 

UNESCO climatic classification 

Source: the Spanish  

White Book for  

Water, 2000 



2. Why is drought management relevant in Spain? 

Large number of dams (1.538 dams; 55,000 hm3) 

Great agricultural output (25.000 M€) 

>700,000 employed in agriculture 

Economic impacts 

46 million people to supply + 65 million tourists 

Potential impact of climate change 
Source: Ministry  for Agriculture, Food and Environment, 2014 Statistics Annuary 

 



Distribution of drought episodes  

River Basins/years 

3. Measuring droughts. Occurrence 



2000 estimation of CC 

impact towards 2030 

3. Measuring droughts. Trends 



Increased drought frequency due to CC, Segura River Basin 
Source: assessment of Climate Change impacts on Water Resources, CEDEX 2010 

3. Measuring droughts. Trends 



3. Measuring droughts. Frequency &Impacts 

Drought episodes in Spain (> 20% of the country affected) 
source: Javier Álvarez Rodríguez  Centro de Estudios Hidrográficos del CEDEX 

 



3. Measuring droughts. Frequency &Impacts 

Drought episodes in the SRB. 1940-2005 

Source: SRB Special Drought Plan 

 



Consequences of drought episodes 

3. Measuring droughts. Impacts 

• Decreased agricultural income 

• Decreased competitiveness 

• Loss of market share 

• Crop abandonment and soil erosion 

• Rural areas depopulation 

• Environmental impacts 

• Social conflict 



Types of responses 

4. Dealing with droughts: RESPONSES. What to do? 

• Long term:  

• Regulations 

• Infrastructures 

• CONTROL NETWORKS! 

• Mid term: plans 

• Short term: drought decree; specific measures 



Cenajo Dam & Reservoir, SRB 



Tagus-Segura Water Transfer Aquaduct 



Torrevieja Seawater Desalination plant, SRB 



Los Alcázares Water Treatment Plant, SRB 



State of the art greenhouses, Cartagena. SRB 



Automated Hydrological Information System, SRB 



SRB Special Droughts Plan Objectives 

• Specific targets:  

• Water for population 

• Avoid environmental damage 

• Minimize effects on urban supply / economic activities 

• Instrumental targets: 

• Mechanisms for prediction / detection 

• Thresholds for drought severity 

• Measures in each drought stage 

• Public participation 



SRB Drought Index 



SRB Drought Index: Types of response 

INDEX 
VALUE 

HYDROLOGIC 
STATUS 

RISK TARGET MEASURES 

0,75 - 1,00 
NORMAL 

Very low 
PLANNING 

STRATEGIC 0,50 - 0,75 Low 

0,30 - 0,50 PREALERT Medium CONTROL-INFORMATION 

0,15 - 0,30 ALERT High CONSERVATION TACTICS 

0,00 - 0,15 EMERGENCY Very high RESTRICTIONS EMERGENCY 

 STRATEGIC:  LONG & MID TERM response. 
New reservoirs, SDPs, reclamation schemes… 
 

 TACTICS: SHORT TERM  response. 
Underallocation, water savings… 
 

 EMERGENCY: UNEXPECTED CIRCUMSTANCES response. 
Emergency wells, restrictions to water supply, temporary water rights 
amendments… 



Spanish Drought Index System 



SRB Drought Indicators & Index: formula 



SRB Drought Indicators & Index: tools 



SRB Drought Index: subsystems 

Tagus Basin 

Tagus-Segura aqueduct 

Segura Basin 

Jucar Basin 

Guadalquivir Basin 

Negratín-Almanzora aqueduct 



SRB Drought Index: Basin subsystem 



SRB Drought Index: Tagus- Segura transfer Subsystem 



SRB Drought Plan: administrative measures 



SRB Drought Plan: resource oriented measures 



SRB Drought Plan: policy framework 

• Prealert: 

• Drafting of drought decree (Government cabinet) 

• Increased monitoring (index goes biweekly instead of 

monthly) 

• Alert: 

• Decree is activated: the Government bodies of SRB have 

extended powers. Financial aid mobilized 

• Emergency: 

• Extraordinary measures adopted. Increased additional 

resources 

 



SRB Drought Plan: current situation 



SRB Drought Plan: current situation 

• Alert State 

• Administrative Measures: 

• Decree passed (9/5/2015): extraordinary powers 

• Law passed: 30m€ extraordinary credit to fund: 

• Infrastructures to distribute water from SDPs 

• Infrastructures maintenance to reduce losses 

• Subsidized SDP 

• Enhancement of water use control network 

• Resource oriented measures 



SRB Drought Plan: current situation 

• Resource oriented Measures: 

• Drinking water: SDP to full capacity 

• Irrigation water: 

• Demand reduction (allocation reduction) 

• Extraordinary resources: 

• 68 hm3 from drought wells in the basin, plus 8 hm3 

special authorizations for private wells 

• 8 hm3 from inter basin water leasing agreements 

• 60 hm3 from SDP (half of them at subsidized price) 

• Several intra basin leasing operations 



• RECOMMENDATIONS 

• Create control networks 

• Assess demands vs resources 

• Define measures & responsible in advance 

 

 

5. Wrapping up: gaps, needs&recommendations 

• GAPS/NEEDS 

• Standardized index nationwide 

• Trend analysis 

• Structural deficit 

• Better PR and communications 
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