Indicator Fact Sheet

(13a) Water exploitation index (Kiev).

Key message
( The average water exploitation index in Europe and NIS is 7%. A total of 33 countries can be considered as non-stressed of which 20 countries have a water exploitation index of less than 10 %. However there are 14 countries that use more than 20% of their freshwater resources.

Figure: Water exploitation index per country
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Notes: No data for: YU, SM, AD, MC, LI

Results and assessment 

Policy relevance: target or objective for the indicator

This indicator can identify whether the rates of abstractions in countries are sustainable over the long term, despite no legal targets are defined.

Policy context (relevance of the indicator with reference to specific policy processes)

In Europe, the EC Water Framework Directive (2000/60/EC) and the Sixth Environment Action Programme for the EU (2001-2010) aim to encourage resource efficiency through more sustainable consumption patterns. Abstraction rates must be sustainable in order to ensure the protection and management of water resources and related ecosystems. Thus this index shows an overview of those countries which their freshwater resources are more strained by water abstractions and thus at a higher risk of suffering the consequences of water stress.

The water resources of Central Asia's two major rivers, the Syr Darya and Amur Darya, have been practically drained dry by cotton irrigation systems. As a result, the water from these rivers does not reach the Aral Sea, which has caused a precipitous drop in its level. During the last years as a result of joint actions of the Central Asia States on water resources managemanents of the rivers of the Aral Sea basin, it became possible to start with some recovery initiatives.

Environmental context: (scientific soundness and choice and definition of the indicator)

The water exploitation index (WEI), or withdrawal ratio, in a country is defined as the mean annual total demand for fresh water divided by the long-term average freshwater resources. It describes how the total water demand puts pressure on water resources. Thus it identifies those countries having high demand in relation to their resources and therefore are prone to suffer problems of water stress. Water demand and water abstraction have been considered to be the same. The long-term average freshwater resource is derived from the long-term average precipitation minus the long-term average evapotranspiration plus the long-term average inflows in each country. The total inflow from neighbouring countries has been accounted for.

According to the literature, the warning threshold can be 20%, which distinguishes a nonstressed region from a stressed one. Severe water stress can occur for WEI>40%, which indicates strong competition for water, which does not necessarily trigger frequent water crises. Some experts believe that 40% is too low a threshold, and that water resources can be used much more intensely, up to a 60%. Others believe that freshwater ecosystems cannot remain healthy if the waters in a river basin are abstracted as intensely as indicated by WEI>40% (Alcamo et al., 2000).

Assessment

Total freshwater resources in Europe and Central Asia is around 8 600 km3/year, which means an average runoff of 317 mm. However resources are unevenly distributed across the continent. Kazakstan, Turkmenistan, Cyprus, Tajikistan, Malta and Kyrgyzstan are the countries with the least available water, that is a runoff of less than 160 mm, and as little as 37 mm for Kazakstan. The countries with the highest runoff, more than 1 700 mm, are the ones most dependent on external resources, such as Bulgaria, Yugoslavia, Croatia and the Netherlands. 

Overall, Europe and Central Asia abstract annually a relatively small portion of its total renewable water resources. The total water abstraction in all countries is about 595 km3/year, which means that 7 % of the total freshwater resources is abstracted. A total of 33 countries can be considered as non-stressed, of which 20 countries, mainly in Central and Northern Europe, have a water exploitation index of less than 10 %. Thirteen countries can be considered as having low-moderate water stress (10 %<WEI<20 %). These include some central Accession countries, Southern Western countries and some of the NIS. However there are 14 countries, including Germany, Moldova, Armenia, Italy, Uzbekistan, Spain, Bosnia and Herzegovina, Cyprus, Belgium, Azerbaijan, Macedonia, Turkmenistan, Tajikistan and Malta, that use more than 20 % of their freshwater resources. Special attention should be paid to Malta, which uses as much water as their available resources. These highly stressed countries face the problem of groundwater overabstractions and the consequent water table depletion and salt water intrussion in coastal aquifers.

Using the 20 % criterion, about 31 % of the Europe’s population lives in countries suffering from high water stress, and 71 % in countries where water abstraction is more than 10 % of renewable freshwater resources. Even if a country has sufficient water resources at the national level there may be problems in dry regions or around large cities.

The country with less freshwater resources is Malta (50 Mm3/year), and Yugoslavia (208.5 km3/year) , Turkey (234 km3/year) and Norway (393 km3/year) are the most favoured countries in terms of total water flows.

Inflows from boundary watersheds can be a significant percentage over freshwater resources in countries, either as surface flow either as groundwater flow. In most cases, the availability of these external resources are conditioned to treaties between the water-sharing countries. The correct allocation of the flow along borders is decisive in the water balance, since it is the main source of discrepancies when comparing data of water balances in neighbouring countries, particularly for those along the Rhine, Danube and Oder rivers. The AC and Balkan countries of the Danube basin have the highest dependency on external resources (above 70% of their total resources). In western Europe the Netherlands has the highest dependency (88%), followed by Luxembourg and Portugal. In the NIS, Syrdarya and Amurdarya conditions water availability of the sharing countries. The Syrdarya basin spreads over the territories of Kygyzstan, Tajikistan, Uzbekistan and Kazakhstan, and about the three fifths of the Amu Dayra basin spreads over Tajikistan, Uzbekistan and Turkmenistan.

Water availability, in terms of comparability amongst countries, can be measured by the specific freshwater resources, which has been computed for the purposes of this report as the LTFWR divided by the surface area of the country (LTFWe). The average LTFWRe is 697 mm. Regionalisation of this determinand is not easy due to the water resources shared by countries lying in different regions. Thus a classification is more reliable by countries. Those less favoured countries, below the 15-th percentile, are: Kazakstan, Turkmenistan, Cyprus, Tajikistan, Malta and Kyrgyzstan. Those countries with the highest LTFWRe, above the 90-th percentile, are amongst those most dependent on external resources, such as Bulgaria, Yugoslavia, Croatia and the Netherlands.

Subindicator: Trend in total water abstractions

Key messages
( Total fresh water abstractions have decreased over the last decade in most regions. 

( In southern countries of Western Europe, some of which have high water stress, water abstraction has been constant
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Assessment for the sub-indicator

Total fresh water abstractions have decreased over the last decade in most regions. In southern countries of Western Europe, some of which have high water stress, water abstraction has been constant. Changes in water abstraction in Europe and Central Asia respond to different socio-economic situations. Some decreases are masked by the interruption of some economic activities (see Fact sheet 13b, changes in sectoral water use), such as the decline in production of some sectors in ACs and NIS. Despite measures seeking an efficient water use have been undertaken in most countries, decreases in water abstraction do not always is a direct response to those measures. The same way for increases in abstracted water, for which an increase in production do not always is followed by an increase of water abstracted, as measures of efficiency have been taken account.
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Data 
Data file name: FS13av3WEI.xls

This file contains the data for the the indicator and the subindicator.

Meta data
Technical information
1. Data source: See data file. Some NIS data come from returned questionnaires, and SoEs for the rest. New Cronos database for Western ans AC countries.

2. Description of data: Freshwater resources and total abstractions data in Mm3/ year

3. Geographical coverage: New Cronos database for Western and AC countries. 

4. Temporal coverage: From 1980 onwards

5. Methodology and frequency of data collection: Yearly data requested.

6. Methodology of data manipulation, including making ‘early estimates’: Data estimation has been done by linear interpolation. If the gap is for on year only, it can be filled with the nearest value.

Quality information
7. Strength and weakness (at data level): The data need to be considered with reservations due to the lack of a common European definitions and procedure to estimate water demands and consumption and freshwater resources. In addition, data from 1997, 1998 and 1999 are not available for all the countries considered and data series from 1980 are not completed. Data at national level could not reflect water stress situations at local level. Current work is being carried out between EUROSTAT and EEA to standardise definitions and methodologies for data estimation.

8. Reliability, accuracy, robustness, uncertainty (at data level): Some cautions should be taken when comparing countries due to different definitions and procedures to estimate water demand (e.g. some including cooling water other do not) and freshwater resources,.

9.
Overall scoring (give 1 to 3 points: 1=no major problems, 3=major reservations): 

Relevancy: 3 (as long as there are available data for developing the indicator)

Accuracy: 1 (in particular for freshwater resources in some countries)

Comparability over time: 3 (long term freshwater resources require averaging over at least 20 years)

Comparability over space: 2 (most countries provide data on water uses and resources).

Further work required 

1. Further work required for data level and indicator level: It is necessary to have better indicators of the evolution of freshwater resources in each country (i.e. by using information of trends in discharges of some representative gauging stations per country). If groundwater abstractions are considered separate from surface water abstractions, it would be necessary to have some indicators on the evolution of the groundwater resource (i.e. by using information on head levels of selected piezometers per country). Better estimates of water abstractions could be developed considering the uses involved in each economic sector.

2. Further work required at spacial scale: There are notably differencies between water uses in countries. Thus the assessment of the indicators should be based at national scale as minimum requirement, being much better to have data at basin scale when and where available.







