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1. CLIMATE CHANGE DEFINITION. INTERNATIONAL 
PANORAMA
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The regions most affected by Climate Change, with 
immediately visible impacts are:

North Africa
Middle East
South-eastern Europe
Mediterranean countries of the EU

CC was one of the main topics addressed in the 
Mediterranean Session during the 5th WWF in Istanbul

For the Mediterranean Water Strategy, CC will be one 
of the central subjects
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Temperature and Precipitation Changes Predictions for 2071-2100. 
EC Green Paper Scenarios A2.

EUROPEAN CC PREDICTIONS

Temperature Precipitation
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“Climate Change and 
Water”, IPCC Technical 
Paper VI. IPPC”, June 
2008

Change in the future 
recurrence of 100-year 
droughts, based on 
comparisons between 
climate and water use in 
1961–1990 (Lehner et 
al., 2005)

INCREASED RISK OF DROUGHTS
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Mitigation alone is not sufficient, adaptation measures 
are necessary. 

Climate Change has effects on:

Intensity and frequency of Floods & Droughts

Water availability & demand

Water quality

Climate Change also affects socio-economic and 
environmental development and goods.

Need for adaptation in regards to storing, managing, 
distributing and delivering water resources.

ADAPTATION NEED
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2. CLIMATE CHANGE IN SPAIN
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1.Preliminary assessment report on climate change 
impacts in Spain predict:

1.1. Decrease in water resources mean values expected: 
For a decrease of 5% in mean annual precipitation and an 
increase of 1ºC in mean annual temperature, a decrease 
between 9 and 25% in runoff is expected depending on 
the river basin districts. 
1.2. Increase in water resources variability.

2.The most critical Spanish areas are arid and semiarid 
ones where water scarcity and drought problems are 
already more pressing.

CC ASSESSMENT - NATIONAL SCALE
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Water Scarcity Risk in water resource 
systems map in a global Scale

IMPACT ON WATER RESOURCES & AVAILABILITY -
NATIONAL SCALE

Runoff Reduction Map for a decrease of 5% in 
mean annual precipitation and an increase of 1ºC

Water scarcity means that water demands exceed the available 
water resources under sustainable conditions
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CC AND HYDROLOGICAL PLANNING I
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CURRENT CC WORKS IN SPAIN

The Directorate General for Water (DGA) charged CEDEX 
(Centre for Studies and Experiment on Public Works) for 
the analysis of climate change impact in water resources 
and water bodies within the frame of the National 
Adaptation Plan for Climate Change. 

Signed in April 2007 with a duration of 40 months
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CC PREDICTIONS - NATIONAL STRATEGIES

1. Predictions to Climate Change (CC) are 
changes in water resources availability
(QUANTITY) and QUALITY all over the world. 

2. Need of assessing impacts of CC on water 
resources in the national frame of: 

2.1. NATIONAL ADAPTATION PLAN ON CC

2.2. HYDROLOGICAL PLANNING
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• Assessment reports of climate change impacts on 
water resources were not taken into consideration 
in River Basin Management Plans approved in 
1998. 

• The first time these reports are considered in 
some detail was in the development of the 
Technical Documentation of National Hydrological 
Plan.

CC & HYDROLOGICAL PLANNING
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RIVER BASIN MANAGEMENT PLAN REGULATIONS 
(Royal Decree, RD 907/2007)

Inventory of natural water resources (article 11.4 )

The hydrological plan will assess possible effects of climate 
change on natural water resources of the river basin district. It will 
consider the resources that would correspond to the climate 
scenarios foreseen by the Ministry of Environment, that will be 
taken in consideration in the time horizon indicated in article 21.4.

CC AND HYDROLOGICAL PLANNING II
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RIVER BASIN MANAGEMENT PLAN REGULATIONS (Royal 
Decree, RD 907/2007)

Resources balances, assignment and  reserve (article 
21.4)

In order to assess long term trends, for the time horizon of the year 
2027 the hydrological plan will consider the balance or balances
between predictably available resources and probable demands 
corresponding different uses. For the carrying out of this balance, it 
will be taken in consideration the possible effect of climate change 
on natural water resources of the river basin district, in accordance 
with article 11. The mentioned time horizon will be increased in six 
years in the consecutives updates of the plans. 

CC AND HYDROLOGICAL PLANNING III
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3. CLIMATE CHANGE IN THE JÚCAR DISTRICT



Juan José Moragues Terrades, Júcar River Basin
Authority, Valencia  (SPAIN)

International Seminar
Beirut, 7th October 2009

DESCRIPTION OF THE JRBA

Groundwater resources  (75%) 

Superficial resources     (25%) 

Irrigation         76%

Industrial          4%
Urban              20%

M A I N   F I G U R E S

3.600Total Water Demand 
(cubic hectometres/year) 

3.251Renewable resources 
(cubic hectometres/year) 

360.000Irrigated crops (Ha) 

571.319Equivalent Population 
including tourism

4.742.528Population (inhabitants) 
42.989Surface (km2) 

Irregular hydrological regimes in Spain

INTEGRATED WATER MANEGEMENT
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Main measures to fight water scarcity in JRBA:

• Development of water supply infrastructures
• Metering programmes of water abstractions
• Water savings and water-efficient technologies
• Joint management of surface water and groundwater
• Use of non-conventional water resources: waste water 

reuse and desalination

MEASURES TO FIGHT WATER SCARCITY IN JRBA
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Rainfall variation at the last 30 years, 
since year 1980

Temperature variation at the 
last 10 years

Inland moderate reductions 10-30%
Coastal weak changes

TEMPERATURE & RAINFALL IN JÚCAR SYSTEM
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RAINFALL IN THE JÚCAR SYSTEM
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NATURAL RESOURCES AT JÚCAR RIVER
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DROUGHTS IN JÚCAR DISTRICT
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Objective
Drought follow-up though an indicator system which allows the 
elaboration of periodic reports. 

Selection criteria for indicators
• Identification of the resources origin zones associated to specific 

demand units. 
• Higher representativeness of the resources offer evolution

– stored volume in superficial reservoirs
– piezometric levels in aquifers
– flow in natural regime
– pluviometry in representative stations

Drought Indicator System

Special Action Plan for Alert and Eventual Drought Situation

DROUGHTS IN JÚCAR DISTRICT
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TIPOLOGÍA DE LAS MEDIDAS DE MITIGACIÓN 

Indicador 1 - 0,5 0,5 - 0,4 0,4 - 0,3 0,3 - 0,2 0,2 - 0,15 0,15 -0,1 0,1 - 0 

Estado Normalidad Prealerta Alerta Emergencia 

Objetivo Planificación Control-Información Conservación  Restricciones 

Tipo Medida Estratégicas Tácticas Emergencia 

 

Typology of the measures to adopt

Special Action Plan for Alert and Eventual Drought Situation

DROUGHTS IN JÚCAR DISTRICT
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JÚCAR
Evolución Indice de sequía
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Investment in Drought-
related Emergency Works 

95M€

DROUGHTS IN JÚCAR DISTRICT

Special Action Plan for Alert and Eventual Drought Situation
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FLOODS IN THE JÚCAR DISTRICT

HISTORICAL FLOODS ?
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MAIN INVESTMENTS

FLOODS IN THE JÚCAR DISTRICT

Name of Action Budget (million €)

Emergency works 45

Júcar River Global Plan 699

Poyo Basin Project 256

“Riu Sec” Conditioning 
Project

46

TOTAL 1046
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Global Flood Plan in the Júcar River

FLOODS IN THE JÚCAR DISTRICT
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Integral Action in the Poyo Basin

FLOODS IN THE JÚCAR DISTRICT
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EXTREME PHENOMENA IN THE JRBA

OCTOBER 2008
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2009 SEPTEMBER 30 th.
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2009 SEPTEMBER 30 th.
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2009 SEPTEMBER 30 th.
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THANK YOU FOR YOUR 
ATTENTION!!


