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Indicator Fact Sheet

(Code) Overall reservoir stocks





DRAFT

Figure 1.- Total reservoir capacity (TRC, in Mm3) versus water resources regulation (%)
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Key messages
( Southernmost countries have the highest regulation rates (over 20%), and high total storage capacity (over 10 000 Mm3).

( Countries with high hydropower production have high total storage capacity, despite their relative low regulation rate.

Results and assessment 

Relevance of the indicator for describing developments in the environment

Total storage capacity in reservoirs (or total reservoir capacity, TRC) measures the available total surface water reserved for meeting water demands in a country. It can be related to the average long-term freshwater resources of the country (see WEI factsheet for definition), thus providing a picture of the surface regulation of freshwater resources.

The percentage of regulation, calculated as TRC divided by average long-term freshwater resources,  the allows to have an insight of the degree of modification of the hydrologic conditions in order to cover all the water supply needs. Countries with high regulation rates could not meet even a quarter of their demands without any regulation, whichever the use.

The storage vulnerability has been identified as a water supply system performance measure by a number of previous investigations (Hashimoto et al., 1982). Lane (Lane et al. 1999) defined the storage vulnerability as the measure of a region’s ability to cope with extreme water events. It is calculated as a function of the total reservoir capacity divided by reservoir yield, which is approximated by consumptive demand. In this study, a first estimation of this index has been done, based on total abstracted water for conmsumptive uses, including energy, and it has been called storage-to-abstraction ratio, since it is only the argument of the vulnerability function what it has been evaluated. Some literature (Raskin et al., 1997) has used this index as the storage-to-flow ratio.
Despite reservoirs report in most cases high social beneficial consequencies, they severely impact landscape and natural ecosystems. They bring about environmental changes that can be positively managed in order to balance water uses and biodiversity.

Policy relevance and context 

There are not policy targets, at European level, directly related to the evolution of this indicator. Nevertheless, one of the purposes of the Water Framework Directive for the EU countries is to promote sustainable use based on a long-term protection of available water resources. 

Water uses require stored water quality to comply with the standards of the European Directives on drinking water (75/440/EEC), bathing water (76/160/EEC). Indirectly, all Directives concerning water quality of surface water should apply to water stored in reservoirs, such as the water pòllution by dangerous substances (76/464/EEC) and daughter Directives, the UWWT Directive (91/71/EEC), the Nitrate Directive (91/676/EEC) and the IPPC Directive (96/61/EC). 

Surface water bodies will have also to comply with requirements of the WFD (2000/60/EC) in 0order to achieve a good ecological status in general and, in particular for reservoirs, a good ecological potential.

Assessment

Natural regulation of rivers is not always and everywhere enough to meet water demands. Temporal and spatial variability of water resources would make some areas to face important shortages if the natural regime of rivers would not have been modified. For instance, only a 12% of the potential water resources could have been available in Romania with no modifications. In Spain it would be about 8%, which means that only one million of hectares could be irrigated, the same as the beginning of the twentieh century, when river and aquifer regimes were almost natural. 

The countries with the highest regulation rates (over 20%) are Cyprus, Romania, Spain and Turkey (see Figure 1). These countries also use the highest percentage of their resources for irrigation. This activity demands the largest water volumes in the driest seasons, requiring winter storage. 

In many countries (such as Austria, Finland, France, Greece, Ireland, Italy, Norway, Portugal, Sweden) the majority of major reservoirs are used for hydropower production. In particular, the primary purpose of major reservoirs in Sweden and Norway is almost exclusively for hydroelectricity (EEA, 1991). Figure 1 and Table 1 show that the aforementioned countries have the highest total reservoir capacity (10000 < TRC < 22000), however their regulation rate is less than 20%. 

The data for total storage capacity include all uses of reservoirs, which means that uses such as flood control, recreation or fisheries are accounted for. Despite in many cases the number of reservoirs, for which the main purpuse is one of those, are not important, the regulation rate can be masked if this index would be only intended to analyse the need for regulation in order to meet consumptive demands. However, regulation rate always is a measurement of hydrologic modification, and certain uses such as flood control are of primary importance in some flood-prone basins, particularly in southern countries. Another example is the Czech Republic, where the water is mainly storaged in small ponds and used for fisheries.

The analisys of the storage-to-abstraction ratio results in three countries having a high SA, which means that the country’s storage volume is well above the needs for water use. In particular, it happens in those countries having most of their storage for hydropower, since most of countries having high SA do not use a large percentage of their water resources. Amogst the countries at risk of suffering water stress problems, SA shows a large variation. For Spain, Cyprus and Romania, SA is around 1, whilst in Italy equals 0.18, which means that country´s water infrastructure might not cope with water resources fluctuations. Other countries for which irrigation is the prymary use, such as Portugal and Greece, SA is above 0.6, which can be considered as a non-stress threshold, according to Raskin’s analysis. Nevertheless and again, the importance of hydropower in these countries is large.

Figure 2.- Total reservoir capacity (TRC, in Mm3) versus storage-to-abstraction (SA)
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Subindicator

Storage and level reservoir fluctuation.

Figure 3.1 (needs translation).- Level fluctuation in Spanish consumptive reservoirs. Source: Bolhidro, 2002 (Hydrologycal Bulletin of the Spanish Environment Ministry, http://www.mma.es)
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Figure 3.2 (needs translation).- Storage fluctuation for the last twelve months in Naussac and Villerest reservoirs in the Loire-Bretagne basin. Source:Diren du Bassin Loire-Bretagne.
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Figure 3.3 –Overall reservoir stocks in England and Wales, 1995-2000. Source: Centre for Ecology and Hydrology, Wallingford, available in the Digest of the Environmental Statistics by UK DEFRA.
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Key messages
(.Stock fluctuation in reservoirs provides a good indication of water resources status along time.

Assessment for the subindicator (needs further work)
Reservoir stocks fluctuates as water resources does. National data provides a good indication of the severity of the more widespread droughts. Local data provides indication on local deficiencies in reservoir stocks. A good correlation can be made between precipitation an reservoir stocks, as long as they are operated in an annual basis. In this sense, the precipitation indicator would be useful, as well as the data at national level.
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Data: 

Table 1.- Storage Vulnerability (SV) and Regulation rate in countries. Source: FAO AQUASTAT for Balkan and AC countries, see Water Exploitation Index Factsheet for LTFWR, TWABS and PrefUse.
Country
Region1
Region2
LTFWR1
TWABS2
TRC
SV
Regulation

Malta
AC
Central
50
56
0.154
0.00
0.31

Czech Republic
AC
Central
15977
1976
625
0.32
3.91

Lithuania
AC
Central
24500
4644
1360
0.29
5.55

Cyprus
AC
Central
970
426
299
0.70
30.82

Romania
AC
Central
42293
8570
14000
1.63
33.10

Turkey
AC
Central
234000
35552
206000
5.79
88.03

Bulgaria
AC
Central

3382




Estonia
AC
Central






Hungary
AC
Central
120000
5653




Latvia
AC
Central
34224
307




Poland
AC
Central
63100
11275




Slovakia
AC
Central
80326
1149




Slovenia
AC
Central
20811
328




Albania
Balkan
Central
42590
1400




Bosnia-Herzegovina
Balkan
Central
13650





Croatia
Balkan
Central
26100





FYROM
Balkan
Central
12500





Yugoslavia
Balkan
Central
7850





Ireland
Central
Western
52198
1176
910
0.77
1.74

Germany
Central
Western
182000
43374
4090
0.09
2.25

Belgium
Central
Western
16500
7442
450
0.06
2.73

United Kingdom
Central
Western
147329
15256
7270
0.48
4.93

Netherlands
Central
Western
91000
4655
6360
1.37
6.99

Austria
Central
Western
84000
3561
8180
2.30
9.74

Denmark
Central
Western
6115
754




Liechtenstein
Central
Western

5773




Luxembourg
Central
Western
1644
61




Switzerland
Central
Western
53250
2566




Sweden
Nordic
Western
179000
2711
21180
7.81
11.83

Finland
Nordic
Western
110200
2328
15650
6.72
14.20

Iceland
Nordic
Western
170000
156




Norway
Nordic
Western
393000
2025




Italy
Southern
Western
175000
56200
10500
0.19
6.00

France
Southern
Western
191000
30341
11740
0.39
6.15

Portugal
Southern
Western
72885
11136
7500
0.67
10.29

Greece
Southern
Western
72000
8695
10500
1.21
14.58

Spain
Southern
Western
111000
40855
53000
1.30
47.75

Andorra
Southern
Western






Monaco
Southern
Western






San Marino
Southern
Western






Notes: 1Long Term FresWater Resources (Mm3). 2 Total Water ABStraction (Mm3), 

Attached files: ResReg.xls
Meta data (needs to be filled up)
Technical information
1. Data source: 

2. Description of data:.

3. Geographical coverage: 

4. Temporal coverage:.

5. Methodology of data manipulation
6. Qualitative information
7. Strength and weakness (at data level):.

8. Reliability, accuracy, robustness, uncertainty (at data level): 

9. Further work required for data level and indicator level:

10. Further work required at spacial scale:.
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