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PURPOSE  OF WATER PLANNING TOOLS

Water resources allocation between different users so that water demands match
the reliability criteria established, fulfilling previous restrictions (environmental
and political international river basins) :and political- international river basins) :

• Verify if actual and future situations are satisfactoryy y

• Define and analyze new alternatives (measures) in order to select the best one

• Water allocation defined in River Basin Management plans will be mandatory,
so these tools provide an objective frame for discussion between all sectorsso these tools provide an objective frame for discussion between all sectors
involved before decisions are made



WATER RESOURCES ALLOCATION WITHIN A RIVER BASIN DISTRICT 
(1990s)

First rivers  basin management plans passed in Spain in 1998
Segura river basin district

Need to adapt historical water resources allocation to the actual natural water
resources availabilityresources availability

Júcar river basin district

Need to fit new (recent) irrigation water demands or supplied from aquifers
upstream or even increase them with surface water resources and traditionalupstream or even increase them with surface water resources and traditional
irrigation water demands downstream supplied mainly from surface water
resources provided by a river (Júcar) connected with the upstream aquifer

Basic points for water 
resources assessment

Basic water demands
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Basic Júcar river operation system
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Júcar river basin district
Royal Decree (passed 1998) containing River Jucar Distritc Managment Plan.
Section concerning water resources allocation (origin, destination and volume)

Tajo river basin district
Interbasin water transfers: Tajo-Segura water transfer

Th t bt i t t fThe purpose was to obtain water transfer
management rules:

• Define when the transfer may bey
operated so that maximun water
demands foreseen and environmental
restrictions in Tajo (donour river baisn)restrictions in Tajo (donour river baisn)
are always completely fulfilled
previously to any transfer
mimimun storage in upstream

MADRID

C.N. TRILLO

ENTREPEÑAS

mimimun storage in upstream
reservoirs is required.

• If upstream reservoirs are over the
MADRID

CANAL DE 
ESTREMERA

C.N. ZORITA

BOLARQUE

BUENDÍA

minimun storage fixed, define how
should be transferred the volumen over
this minimum so that the water send to

ARANJUEZ

CANAL DE LAS AVES
ATS

ACEQUIA DEL TAJO

ESTREMERA

destination is as regular as possible
(reduce uncertaintity in destination).
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NATIONAL LEVEL ANALYSIS  (2000)

Simplified operation system to assess water availability at a national scale (White Paper 
Water in Spain 2000)Water in Spain, 2000)

NATIONAL HYDROLOGICAL PLAN (2000)
Main objectives
• River basin districts whith no water shortage considering maximun foreseen waterRiver basin districts whith no water shortage considering maximun foreseen water

demands and environmental and political restricitions included in their river basin
management plans: assess volumes which can be transferred for different intake
places in these maximun development scenariosplaces in these maximun development scenarios.

• River basin districts with water shortage in the present situation: assess the amount
of water needed to fulfill actual water demands and environmental restrictions;

l i f b l i ll donly increase for urban water supply is allowed.

Water shortage distribution by river basin district. 



NATIONAL HYDROLOGICAL PLAN (2000)
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CLIMATE CHANGE (2012)
Main objective
Assess climate change impact on water resources availability: obtain the maximunAssess climate change impact on water resources availability: obtain the maximun
water demand that may be satisfied in each river basin district and in the whole
country for:

Control period (1960 1990)– Control period (1960-1990)
– Future periods (2011-2100)
– Two emissions scenarios (A2, B2)
– Six climatic projections (combination of global circulation models and

downscaling procedures)
ResultsResults
Comparison between water resources availability in future periods and control
period for two seasonal demand modulations:

C ( b l )– Constant (urban water supply)
– Variable (irrigation water demand)



IMPACT OF CLIMATE CHANGE ON WATER RESOURCES AVAILABILITY

12.000

14.000

RD Dem. Uniforme RD Dem. Variable
Datos observados P1 (1961-1990)
P2 (2011 2040) P3 (2041 2070)

Basic Guadiana River Basin operation system

4.000

6.000

8.000

10.000 P2 (2011-2040) P3 (2041-2070)
P4 (2071-2100)

0

2.000

19
61
/1
96
2

19
65
/1
96
6

19
69
/1
97
0

19
73
/1
97
4

19
77
/1
97
8

19
81
/1
98
2

19
85
/1
98
6

19
89
/1
99
0

19
93
/1
99
4

19
97
/1
99
8

20
01
/2
00
2

20
05
/2
00
6

20
09
/2
01
0

20
13
/2
01
4

20
17
/2
01
8

20
21
/2
02
2

20
25
/2
02
6

20
29
/2
03
0

20
33
/2
03
4

20
37
/2
03
8

20
41
/2
04
2

20
45
/2
04
6

20
49
/2
05
0

20
53
/2
05
4

20
57
/2
05
8

20
61
/2
06
2

20
65
/2
06
6

20
69
/2
07
0

20
73
/2
07
4

20
77
/2
07
8

20
81
/2
08
2

20
85
/2
08
6

20
89
/2
09
0

20
93
/2
09
4

20
97
/2
09
8

Single water demand for the 
whole basin

Guadiana River Basin. Natural water resources (hm3/year) and water 
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CGCM2-FIC climatic projection. Emissions scenario-A2.

PERSPECTIVE OF WATER PLANNING TOOLS
• Water resources allocation is already properly solved from a quantitative point of

view
• New river basin mamagement plans face new requirements:

– Definition of programm of measures (cost-eficiency analysis) to achieve:
d t d d ti f ti f lfilli l i l fl• adequate demand satisfaction fulfilling ecological flows

• environmental objectives (good status):
– Water quality from a chemical point of view
– Water quality from a biological poinf of view

– Requirements to perform an adequate selection of measures:
• Procedures to estimate the cost of measures considered applicable• Procedures to estimate the cost of measures considered applicable
• Procedures to estimate the impact of each measure on water status

indicators (chemical and biological)


