
THE EUROPEAN  
ENVIRONMENT

 STATE AND OUTLOOK 2010

 WATER RESOURCES: QUANTITY AND FLOWS 



What is the SOER 2010? 

The European environment — state and outlook 2010 (SOER 2010) is aimed primarily at policymakers, 
in Europe and beyond, involved with framing and implementing policies that could support environmental 
improvements in Europe. The information also helps European citizens to better understand, care for and 
improve Europe's environment. 

The SOER 2010 'umbrella' includes four key assessments: 

1. a set of 13 Europe‑wide thematic assessments of key environmental themes;

2. an exploratory assessment of global megatrends relevant for the European environment;

3. a set of 38 country assessments of the environment in individual European countries;

4. a synthesis — an integrated assessment based on the above assessments and other EEA activities.

SOER 2010 assessments

All SOER 2010 outputs are available on the SOER 2010 website: www.eea.europa.eu/soer. The website 
also provides key facts and messages, summaries in non‑technical language and audio‑visuals, as well as 
media, launch and event information.
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Summary

Too little water

While water is generally abundant in much of Europe, 
large areas are affected by water scarcity and droughts 
— particularly in the south with its severe lack of, and 
high demand for, water. A comparison of the impacts of 
droughts in the EU between 1976–1990 and 1991–2006 
shows a doubling in both area and population affected. 
Climate change is projected to exacerbate these impacts, 
with more frequent and severe droughts projected for 
many parts of Europe.

Water scarcity has severe consequences for most sectors, 
particularly agriculture, tourism, energy and the provision 
of drinking water. Activities that depend on high water 
abstraction and use, such as irrigated agriculture, tourism 
and the use of cooling water, are affected by changed flow 
regimes and reduced water availability. In many locations, 
water demand often exceeds availability, and the need for 
adequate water supplies to service vulnerable ecosystems 
is often neglected. Over-abstraction is causing low river 
flows, lowered groundwater levels and the drying-up 
of wetlands, with detrimental impacts on freshwater 
ecosystems. For many European countries, much of the 
'water footprint' (an indicator of direct and indirect water 
use) is imported from wherever production takes place 
(virtual water), causing potential water stress abroad. 

Too much water

Over the past ten years, Europe has suffered more than 
175 major floods, causing deaths, the displacement of 
people and large economic losses. Climate change is 
projected to increase the intensity and frequency of floods. 
Most of the observed upward trend in flood damage can 

be attributed to socio-economic factors, such as increases 
in population, wealth and urbanisation in flood-prone 
areas, and to land use changes, such as deforestation and 
loss of wetlands and natural floodplain storage. 

Physical modifications

Over the past 150 years Europe's freshwaters have been 
affected by: major modifications by dams, weirs and 
sluices, which reduce connectivity; straightening and 
canalisation; and the disconnection of floodplains. Such 
structures and activities have altered many European 
water bodies, sometimes leaving little space for natural 
habitats, obstructing species migration, disconnecting 
rivers from floodplains and wetlands, and changing the 
water flow. 

Outlook

Because of water scarcity and physical modifications 
(and poor water quality), many European water bodies 
are at risk of failing to meet the aim of the EU Water 
Framework Directive (WFD) to achieve good status by 
2015. Overall water demand in most of Europe is expected 
to be stable or to decrease (due to increased efficiency), 
although many river basins will continue to face high 
water stress due to high demand for water compared 
with availability. Climate change is projected to increase 
water shortages, with more frequent and severe droughts 
projected for many parts of Europe (e.g. Mediterranean 
region). Flood hazards are also projected to increase across 
much of Europe. There are also many plans for new dams, 
reservoirs and small hydropower projects that may further 
modify Europe's water.

Europe's freshwaters are affected by water scarcity, droughts, floods and physical modifications. 
Many water bodies are at risk of failing to meet the aim of the EU Water Framework Directive 
(WFD) to achieve good status by 2015. Future policies should encourage demand management 
through actions such as increasing water efficiency. In addition, water management will benefit 
from applying an ecosystems perspective, using floodplains and groundwater aquifers for storing 
water, and making room (space) for rivers.
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At the same time, win-win solutions for managing water 
use and improving ecological status are beginning to 
emerge. Examples include making room (space) for 
rivers, protecting and developing wetlands, and fostering 
rainwater infiltration in urban areas. 

Response

To meet the needs of a resource efficient future, sustain 
human and economic development and maintain the 
essential functions of our water ecosystems, an integrated 
approach to water resource management is needed. Full 
implementation of the WFD and other water policies will 
be required to reach good status by 2015. The EU 2020 
Strategy and the European Commission's 'Blueprint for 
safeguarding European waters', planned for 2012, will also 
further promote sound water management.

Unfortunately, some policies (e.g. hydropower, bio-energy 
crops) threaten the achievement of water management 

objectives. There is thus a need to strike a balance between 
the benefits of such policies (e.g. renewable energy) and 
the impacts on the ecological status of water bodies, 
adjacent land ecosystems and wetlands.

Europe cannot endlessly increase its water supply. 
Rather, it must reduce demand and policies are needed 
to encourage demand management. Demand measures 
could include: the use of economic instruments; water loss 
controls; water-reuse and recycling; increased efficiency 
in domestic, agricultural and industrial water use; and 
water-saving campaigns supported by public education 
programmes.

Flood management should shift from its current focus 
on hard-engineered defence systems to natural measures 
based more on slowing and storing water (e.g. by 
floodplains and groundwater aquifers) and providing 
adequate space for rivers. The environmental impacts of 
water engineering projects (e.g. dams and navigation) 
should also be minimised.
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1 Introduction

Europe's freshwaters are affected by water scarcity, 
droughts and floods; by major modifications by dams, 
weirs and sluices, which reduce connectivity; by 
straightening and canalisation; and disconnection of 
floodplains. Different uses of water related to sectoral 
policies, including irrigation, bioenergy and hydropower, 
and inland water navigation, are affecting the quantitative 
status of water bodies and degraded water is affecting 
their ecological quality (see the SOER 2010 freshwater 
quality assessment (EEA, 2010b)).

Land-use practices and development planning have had 
major impacts on water scarcity, floods and modification 
of water bodies. Important wetlands and forests, 
which help regulate water, have been drained or felled 
throughout Europe. Rivers have been straightened 
and floodplains drained to allow for farming, urban 
development and transport. Our rivers, floodplains and 
lakes have been heavily modified for a range of different 
uses.

As large areas of Europe are affected by water scarcity 
and droughts (Box 1.1), the pressures on European water 
resources have increased, and there may increasingly be 
conflicts between human requirements and ecological 
needs. In many locations, water demand often exceeds 
availability, and the need for adequate water supplies to 
service vulnerable ecosystems is often neglected. Climate 
change is projected to exacerbate these impacts, with more 
frequent and severe droughts projected for many parts of 
Europe.

Over the past ten years Europe has suffered more than 
175 major floods, causing deaths, the displacement of 
people and significant economic losses (Box 1.2). 

To maintain and improve the essential functions of its water 
ecosystems Europe needs to manage them well. EU water 
policies aim to ensure that the rates of extraction from water 
resources are sustainable over the long term (EC, 2002; 6th 
EAP), and promote sustainable water use based on a long-
term protection of water resources (EC, 2000; WFD).

Box 1�1 Main drought events in Europe over the last 10 years 

In the following is listed a brief description of some of 
the droughts events — more information is available 
in the forthcoming EEA report Mapping the impacts of 
natural hazards and technological accidents in Europe 
(EEA, 2010a). 
South‑eastern Europe is increasingly facing long periods 
of drought, creating economic problems. 

During the 2003 heat wave and drought, much of 
Southern and Central Europe experienced a substantial 
drop in crop yields — the largest negative deviation from 
the long‑term trend in Europe in the past 43 years.

In 2004–2006 severe droughts hit the south‑western 
part of Europe including the Iberian Peninsula, France 
and the southern part of the United Kingdom. 

In 2008, Cyprus suffered a fourth consecutive year of 
low rainfall and the drought situation reached a critical 
level in the summer. To ease the crisis 30 water tankers 
sailed in from Greece and households were supplied with 
water for around twelve hours only three times a week.

Source:  Adapted from Tallaksen, 2007.
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But because of the problems listed above there is 
a serious possibility that the achievement of good 
ecological status/potential in many river basins by 2015, 
the aim of the Water Framework Directive (WFD), will 
not be met.

Box 1�2 Major European floods

In the following is listed a brief description of some of the flood events. A more complete overview of floods is available in 
the forthcoming EEA report Mapping the impacts of natural hazards and technological accidents in Europe (EEA, 2010a).

In the Alps there have been several major floods in different parts during the last decades (e.g. in 2000, 2005 and 
2007). Widespread and serious flooding affected many urban parts of England during June and July 2007 with more 
than 55 000 properties flooded. Combined damage from the floods was estimated at around EUR 3.5 billion.

Heavy rains in the Carpathian mountains at the end of July 2008 caused rivers in Ukraine, Moldova and Romania to 
flood towns and villages, submerging homes and displacing tens of thousands of people. The direct damages exceeded 
EUR 1 billion.

In September 2009 North‑western Turkey including Istanbul was hit by the heaviest rainfall in 80 years, triggering 
flash floods that killed more than 31 people. 

In February 2010 the Portuguese island Madeira was hit by heavy floods and mudslides, killing more than 40 people.

Floods affected several Central European countries during May, June and August 2010, in particular, Poland was heavily 
affected.

Source:  EEA, based on data from Dartmouth Flood Observatory (www.dartmouth.edu/~floods/).

Map 1�1 Occurrence of floods in Europe, 1998–2009
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However, in several cases win-win solutions, finding a 
balance between managing water use and improving 
ecological status are beginning to emerge, for example 
making room for rivers, protecting and developing wetlands, 
and allowing infiltration of rainwater in urban areas. 

http://www.dartmouth.edu/~floods/
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Many European river basins and waters have been altered 
by such human activities as land drainage, dredging, flood 
protection, water abstraction and inter-basin water transfer, 
hydropower, dams to create reservoirs, and new canals 
for navigation purposes. Such activity has been intense 
over the past 150 years but has started to level off in some 
countries, partly because very few unregulated waters 
remain but also because of increased awareness of the 
ecological importance of freshwater habitats. 

2�1 Too little water

Compared with many regions of the world that face 
serious water shortages, water scarcity in Europe is easier 
to manage. In general, water is relatively abundant, with 
only 13 % of the available resource abstracted each year 
(EEA, 2009a). However, water availability and populations 
are unevenly distributed. Except in some northern and 
sparsely-populated countries that possess abundant 
resources, water scarcity occurs in many areas of Europe, 
particularly in the south, confronted with a crucial 
combination of a severe lack of and high demand for water.

One relatively straightforward indicator of the pressure 
or stress on freshwater resources is the water exploitation 
index (WEI), the percentage of the total freshwater 
abstracted annually compared to the total available 
renewable resource. A WEI above 20 % implies that a water 
resource is under stress, and more than 40 % indicates 
severe stress and clearly unsustainable use of the resource 
(Raskin et al., 1997).

National estimates show that Cyprus (64 %), Belgium 
(32 %) and Spain (30 %) have the highest WEI in Europe, 
with high values also for Italy, Malta and Turkey 
(Figure 2.1). Over the past 10–17 years WEI decreased 
in 24 countries, representing a 15 % drop in total water 
abstraction. Most of the decrease occurred in the eastern 
EU Member States as a result of a decline in abstraction by 
most economic sectors. However, five countries — Finland, 
Greece, the Netherlands, Slovenia and Turkey — increased 
their total water abstraction during the period 1990–2007.

Water can be abundant nationally, but scarce 
locally
National estimates of WEI (Figure 2.1) do not, however, 
reflect the extent and severity of water scarcity in 

2 State and trends

sub-national regions. While Spain's WEI is 30 %, it is 
more than 100 % in the south-eastern river basins of 
Andalusia and Segura, where demand can only be met 
by transfers from other river basins, water reuse and 
desalination.

In particular the following areas and sectors can be 
considered as water-stressed:

•	 Irrigated	agricultural	production	in	many	Southern	
European regions has grown markedly over the 
past 60 years. As a consequence, water resources 
are under severe pressure, with an increasing 
gap between demand and available resources. 
Overexploitation has resulted in aquifer water levels 
falling by several tens of meters, salt-water intrusion, 
and the drying up of wetlands. 

•	 In	the	past,	with	growing	populations	and	increasing	
demand for water, Europe's larger cities have 
generally relied on the surrounding regions for 
water. Athens, Istanbul and Paris, for example, 
have all developed wide networks for transporting 
water, often over more than 100–200 km, to their 
water-hungry densely-populated cities. Growing 
urban populations, improving lifestyles, reduced 
water availability due to climate change and the 
introduction of drinking water quality standards — 
the water around large cities is often polluted and 
cannot be used for drinking water — are all factors 
that should be taken into account when seeking 
to reduce the vulnerability of large cities to water 
stress.

•	 The	Mediterranean	islands	including	Cyprus,	
Malta, Crete, the Balearic Islands and Sicily are 
generally heavily water-stressed due to quite low 
net-precipitation with large annual and inter-annual 
variations, their geographical isolation and their 
inability to draw on more distant water sources. 
In addition, near-shore aquifers are threatened by 
seawater intrusion. The situation is worse in summer 
when average precipitation is very low and water 
demand for agriculture and tourism high. This 
makes water resource management on these islands 
particularly challenging. 

•	 The Mediterranean is the world's top tourist 
destination. Tourism peaks in summer, when natural 
water availability is at its lowest. Tourism generally 
overuses water resources for hotels, swimming 
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Figure 2�1 Water exploitation index (WEI)

Note: Annual total water abstraction as a percentage of available long‑term freshwater resources around 1990 (WEI‑90) compared 
to latest year available (1998–2007) (WEI‑Latest Year).

Source:  EEA CSI 018 — WEI; www.eea.europa.eu/data-and-maps/figures/water-exploitation-index-wei.

pools, golf courses and personal use. This can 
result in water shortages and saltwater intrusion 
in aquifers, as well as producing large volumes of 
wastewater. 

•	 Mountain	areas	and	in	particular	the	Alps,	the	
water towers of Europe, play a crucial role in 
accumulating and supplying water to Europe's river 
basins. During the past century, temperatures in 
mountain areas have increased by more than twice 
the European average (see the SOER adapting to 
climate change assessment (EEA, 2010c)). This makes 
the hydrological cycle in these areas vulnerable to 
changes, and decreases in snow and glacier cover are 
already occurring (EEA, 2009a). Projected changes 
in precipitation and less snow cover and glacier 
storage will further alter run-off regimes, leading to 
lower flows of water, in particular in late summer 
(EEA, 2009b). 

Water abstraction and use
In Europe as a whole, 45 % of freshwater abstraction is 
for cooling in energy production, followed by agriculture, 

22 %; public water supply, 21 %; and industry, 12 %. In 
southern Europe agriculture accounts for more than half 
of total national abstraction, rising to more than 80 % in 
some countries, while in Western Europe more than half of 
water abstracted is used for cooling in energy production 
(Figure 2.2).

These sectors differ significantly in their consumptive 
use of water. Almost all water used as cooling water 
in energy production is returned. In contrast, the 
consumption of water through crop growth and 
evaporation typically means that only about 30 % of the 
amount abstracted for agriculture is returned.

Since the early 1990s there has been an 88 % decrease 
in water abstraction for irrigation in Eastern Europe 
(Figure 2.2). This was driven mainly by the decline of 
agriculture in Bulgaria and Romania during the period 
of economic transition, with poor maintenance and 
abandonment of irrigation systems. In the remaining 
eastern EU countries, the total irrigable area has declined 
by about 20 %. Water abstraction for irrigation in Western 
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Europe is very low compared with southern countries 
but rises in years with dry summers. 

Water abstraction for irrigation decreased by about 
2 % in Southern Europe other than Turkey, where it 
increased by up to 36 % from the 1990 level. In Southern 
Europe there is a tendency to use irrigation water more 
efficiently with a higher proportion of the area using 
drip irrigation. Also, the use of recycled water in these 
areas has increased (EEA, 2009a). Although the main 
source of irrigation water is surface water, unregulated/
illegal water abstraction, mainly from groundwater, need 
to be added to the high figures for water abstraction 
for irrigation in many Southern European countries 
(EEA, 2009a).

A range of factors influence public water demand, 
including population and household size, tourism, 
income, technology, and lifestyle. Public water demand 
in Eastern Europe has declined by 40 % since the early 
1990s as a result of higher water prices and the economic 
downturn. A similar but less marked reduction in 

Figure 2�2 Water abstraction for irrigation, manufacturing industry, energy 
cooling and public water supply (million m3/year) in the early 1990s 
and 1998–2007

Source:  EEA CSI 018 — Figure 2 Sectoral water use www.eea.europa.eu/data-and-maps/figures/water-abstractions-for-irrigation-
manufacturing‑industry‑energy‑cooling‑and‑public‑water‑supply‑million‑m3‑year‑in‑early‑1990s‑and‑the‑period‑1997‑2005.
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demand is apparent in Western Europe over recent years, 
driven by changes in awareness and behaviour and 
increases in water prices.

The abstraction of water for industrial use has decreased 
over the past 20 years, partly because of the general 
decline in water-intensive heavy industry but also 
because of increases in the efficiency of water use 
(see Section 5.1). Abstraction for cooling water has 
also decreased, due mainly to the implementation of 
advanced cooling technologies that require less water.

2�2 Too much water

Over the past ten years Europe suffered more than 
175 major floods, causing deaths, the displacement of 
people and large economic losses (see EEA, 2010a, 2010c). 
Major floods include those along the Danube and Elbe 
in summer 2002, in the Alps in summer 2005, along the 
Danube in spring 2006, in England in 2007 and 2009, 
and the recent flash-floods in Istanbul and on Madeira. 

http://www.eea.europa.eu/data-and-maps/figures/water-abstractions-for-irrigation-manufacturing-industry-energy-cooling-and-public-water-supply-million-m3-year-in-early-1990s-and-the-period-1997-2005
http://www.eea.europa.eu/data-and-maps/figures/water-abstractions-for-irrigation-manufacturing-industry-energy-cooling-and-public-water-supply-million-m3-year-in-early-1990s-and-the-period-1997-2005
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Some areas are more affected than others — in 1998–2009 
north-western Romania, south-eastern France, central and 
southern Germany, northern Italy and the east of England 
experienced the highest concentrations of repeated 
flooding. 

The costs of floods have increased rapidly (Barredo, 
2009; EEA, 2010a). Despite the considerable rise in the 
number of reported major flood events and economic 
losses caused by floods in Europe over recent decades, 
no significant general climate-related trend in extreme 
high river flows that induce floods has yet been detected 
(Becker and Grunewald, 2003; Glaser and Stangl, 2003; 
Mudelsee et al., 2003; Kundzewicz et al., 2005; Pinter et al., 
2006; Hisdal et al., 2010; Macklin and Rumsby, 2007). Most 
of the observed upward trend in flood damage can be 
attributed to socio-economic factors, such as increases in 
population, wealth and urbanisation in flood-prone areas, 
and to land-use changes, such as deforestation and loss of 
wetlands and natural floodplain storage. 

2�3 Modified river systems — 
hydro-morphological changes

Structures such as dams for hydropower or supplying 
water for irrigation have resulted in significant 
hydro-morphological modifications — physical changes 
— to many of Europe's waters. Navigation activities and 
navigation infrastructure such as cross profile construction 
— dams, weirs, locks, and impoundments; canalisation; 
straightening; bank reinforcement and deepening are 
typically associated with a range of hydro-morphological 
changes with potential adverse ecological consequences.

Based on the first characterisation of river basins 
in relation to the WFD (Article 5), the majority of 
EU Member States indicated that pressures related to 
urban development, flood defence, power generation 
including hydropower, inland water navigation and 
straightening and land drainage for agriculture are 
important pressures affecting the hydro-morphological 
status of water bodies (EC, 2007c). 

For this first characterisation of water bodies, four Member 
States provisionally identified more than 50 % of their 
water bodies as being heavily modified or artificial — the 
Netherlands, Belgium, Slovakia and the Czech Republic 
(EC, 2007c). With the exception of the first four, EU Member 
States have on average provisionally identified around 
16 % of their water bodies as heavily modified and artificial. 
A more complete overview of Europe's modified waters 

should be generated in the coming years through WFD 
reporting of River Basin Management Plans. 

There are many national examples illustrating that a large 
proportion of waters have been significantly modified. In 
Switzerland, for example, below elevations of 600 m 46 % 
of watercourses are heavily impacted in terms of structural 
diversity and there are about 101 000 artificial barriers with 
a height difference of more than 0.5 m (FOEN, 2010). Only 
21 % of German rivers, mainly in less populated areas, are 
still in their natural state or only slightly to moderately 
altered (Umweltbundesamt, 2009) and in Denmark the 
majority of streams have been directed into culverts or 
channels over the years. In Austria only about one third of 
the total length of the main rivers remains free flowing. The 
remainder has been impounded or otherwise modified for 
hydroelectricity generation or flood protection and erosion 
control (Lebensministerium, 2010).

The key driving forces and structural changes that 
cause hydro-morphological pressures are reservoirs, 
hydropower generation, inland navigation and flood 
protection: 

•	 Reservoirs are standing waters created by the 
damming of rivers or pumped filling to serve one 
or more purposes, such as hydropower production, 
water supply for drinking, irrigation and flood 
protection. During the last two centuries there was 
a marked increase in both size and number of large 
storage reservoirs, especially with the development of 
hydropower and large basin management. Nowadays 
there are more than 7 000 large dams in Europe and 
thousands of smaller ones (EEA, 2009a). 

•	 In	2008	hydropower provided 16 % of electricity in 
Europe and hydropower currently provides more 
than 70 % of all renewable electricity (Eurelectric, 
2009), more than 85 % of which is produced by large 
hydropower plants. The share of hydropower in 
electricity production is generally high in the northern 
and Alpine countries. 

•	 Inland	waterway	transport	plays	an	important	role	
in the movement of goods in Europe. More than 
4 000 kilometres of waterways connect hundreds 
of cities and industrial regions. Some 20 out of 
27 EU Member States have inland waterways, 12 of 
which have interconnected transboundary waterway 
networks.

The widespread use of water engineering measures, for 
example for water transfer, desalination or flood defences, 
often has adverse hydro-morphological effects.
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3�1 Too little water

Water scarcity and droughts have direct impacts on 
citizens and economic sectors. Information provided by 
Member States (EC, 2007b) has made it possible to identify 
severe drought events that affected more than 800 000 km2 

of the EU territory in 1989, 1990, 1991 and more recently in 
2003. A comparison of the impacts of droughts in the EU 
between 1976–1990 and 1991–2006 shows a doubling in 
both area and population affected.

Water scarcity has severe consequences for most sectors, 
particularly agriculture, tourism, energy, and the provision 
of drinking water. Activities that depend on high water 
abstraction and use, such as irrigated agriculture, tourism 
and the use of cooling water, are affected by changed flow 
regimes and reduced water availability. 

There are many economic impacts on agriculture, in 
particular reduced crop yields. Low rainfall during 
the growing season can have serious consequences for 
rain-fed crops, and for irrigated agriculture water scarcity 
may have effects over subsequent years as a result of low 
levels of water in reservoirs and groundwater aquifers. 
Examples of impacts on agriculture include:

•	 The	2004/2005	hydrological	year	was	characterised	by	
an intense drought throughout the Iberian Peninsula 
and cereals production fell on average by 40 % 
(García-Herrera, 2007). 

•	 During	summer	2006,	rainfall	in	Lithuania	was	
only half of the long-term average and agricultural 
production fell by 30 % with an estimated loss of 
around EUR 200 million (EC, 2007d).

•	 In	2003,	the	Slovenian	Ministry	of	Agriculture,	
Forestry and Food estimated direct annual losses 
attributable to drought of around EUR 100 million. 

3 Impacts

State aid was provided to the agricultural community 
(Sušnik and Kurnik, 2005).

The incidence of forest fires increases substantially during 
extended droughts. During summer 2009 a series of 
Mediterranean wildfires broke out across France, Greece, 
Italy, Portugal, Spain, and Turkey. The most severe were 
associated with strong winds that spread the fire during a 
hot, dry period of weather (see also EEA, 2010a). 

The water demand of the energy sector is high, with 
hydropower and thermal power the most water-intensive 
energy activities. The production of hydropower can be 
seriously affected by dry periods: 

•	 A	drought/dry	period	hit	Finland,	Norway	and	
Sweden in 2002–2003 with a considerable reduction in 
hydropower production and a considerable increase 
in the price of electricity (Kuusisto, 2004; Silander 
et al., 2006; NVE, 2003).

•	 The	2004/2005	hydrological	year	was	characterised	by	
one of the worst droughts ever recorded in the Iberian 
Peninsula, with only half the average precipitation. 
River flows dropped considerably throughout Iberia 
and hydroelectric power production was reduced 
by 40 % and had to be replaced by electricity from 
thermoelectric power plants (García-Herrera, 2007).

During droughts, public water supplies often have priority 
over other uses. However, during severe droughts, 
different restrictions are implemented on different water 
uses:

•	 During	the	2008	drought,	Barcelona's	authorities	
turned off civic fountains and beachside showers, 
brought in hosepipe bans, and banned the filling of 
swimming pools.

Box 3�1 EU Solidarity Fund aids Cyprus following severe drought

Cyprus had suffered four consecutive years of low rainfall and the drought reached a critical level in summer 2008. 
The government applied for financial assistance from the EU Solidarity Fund to help respond to the crisis, which had 
associated costs equivalent to an estimated 1.25 % of the country's Gross National Income. The European Commission 
agreed to grant EUR 7.6 million in aid from the EU Solidarity Fund. This will mainly help reimburse the costs of 
emergency measures, such as the transport of water from Greece. This has been the first time that the Solidarity Fund 
was used to provide financial aid for emergency measures in response to drought.
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•	 In	2008	the	Cypriot	government	was	forced	to	apply	
emergency measures that included cutting water 
supply by 30 %. Households were supplied with 
water for around 12 hours a day, three times a week.

•	 In	dry	years	there	have	been	problems	supplying	
sufficient water to the 12 million people living in 
Istanbul and the 4 million in Ankara, and water 
supplies have been rationed (EEA, 2009a). 

•	 During	the	period	2004–2006	a	drought	built	up	in	
southern Britain and by summer 2006, 13 million 
consumers were subject to minor restrictions on the 
use of hosepipe for some non-essential uses (DEFRA, 
2007).

 
The effects of droughts may be more severe in rural areas. 
During the 2002 drought it was necessary to transport 
water to thousands of Finnish households and farms in 
rural areas. In addition, the low groundwater level caused 
problems with the foundations of many buildings and 
sewage pipe leakages, due to ground movement (Silander, 
et al., 2006). 

Water use in many sectors is not evenly distributed over 
the year. Therefore, in some cases competition for water 
arises in specific periods. Imbalance between demand 
and availability becomes most acute when abstraction 
occurs at times of prolonged dry periods. For example, 
peak abstraction for both agriculture and tourism typically 
occurs in the summer when water availability is generally 
at a minimum. 

Impacts on water and water-related 
ecosystems
Where the water resource has diminished there may be 
detrimental impacts on freshwater and related ecosystems. 
Over-abstraction and dry periods frequently result in 
reduced river flows, lower lake and groundwater levels, 
and the drying of wetlands. Excessive abstraction from 
any one of these types of water body can impact one 
or more of the others. For example, rivers, lakes and 
wetlands may all be strongly dependent on groundwater, 
especially in the summer when it typically provides 
critical base-flow. Environmental flow is the amount 
of water needed in a watercourse to maintain healthy 
ecosystems (Box 3.2).

Over-abstraction can worsen water quality because there 
is less water to dilute pollutant discharges, while over-
abstraction of aquifers in coastal areas often results in 
salt-water intrusion, diminishing the quality and use of 
groundwater. A heavy aquifer draw-down can also lead to 
ground subsidence.

In parts of southern Europe, groundwater levels have 
fallen significantly as a result of abstraction for irrigation 
and around large cities due to droughts. In areas of 
intensive agricultural in Southern Europe there are several 
examples of groundwater levels being lowered by several 
tens of metres (EEA, 2009a; Custodio, 2002; Dogdu and 
Sagnak, 2008). The result of falling water tables is empty 
wells, higher pumping costs, dried-up rivers, endangered 
wetlands and the intrusion of saltwater which degrades 
the quality of groundwater.

Water footprint and virtual water
Each European uses, on average, 100–200 litres of tap 
water a day, but if the amount of water embedded in 
products such as food, paper, and clothes is included, 
water use is often ten to twenty times higher. The water 
footprint is an indicator of water use that looks at both 
the direct and the indirect water use of a consumer or 
producer. 

The major part of an individual's footprint is related to 
the production of food and fibre products and most of 
the water used is for growing agricultural raw products. 
About 1 m3 of water is needed to produce 1 kg of wheat, 
but about 15 m3 for 1 kg of beef. However, depending 
on the region, most of this water use can be by rain-fed 
agriculture and only when the products are grown in 
water-scarce regions does water footprint become a fair 
indicator of our impact on water stress in the region of 
production. 

For many European countries, much of the water footprint 
is imported from wherever production takes place 
(virtual water), causing potential water stress there. For 
example, more than 10 m3 of water are embedded in the 
production of a pair of jeans and 2.5 m3 in a cotton T-shirt 
(Chapagain et al., 2006) with most of the water being 
used for cotton which is mostly grown in water-scarce 

Box 3�2 Environmental flows

The quantity, quality and timing of water flows needed to sustain ecosystems and the services they provide are called 
environmental flows. The different components of an environmental flow regime contribute to different ecological 
processes. For example, base flows help maintain water table levels in floodplains and soil moisture for plants, high 
pulse flows shape the character of river channels, and large floods recharge floodplain aquifers (SIWI, 2009).

To use environmental flows as sustainable criteria can help to evaluate the environmental impacts of hydropower and 
water abstraction licenses in a river system (World Bank, 2009). 



14

Thematic assessment | Water resources: quantity and flows 

The European environment | State and outlook 2010

countries and needs intensive irrigation — 84 % of the 
EU's cotton-related water footprint lies outside the EU 
(Chapagain et al., 2006).

3�2 Impacts of hydro-
morphological pressures

The physical modification of water bodies can affect 
the hydrology of freshwater systems, obstruct up and 
downstream migration, disconnect rivers from floodplains 
and wetlands, and change the water flow. The three 
key components of hydro-morphological pressure are 
(Figure 3.1):

•	 change	in	hydrological	regime;	
•	 interruption	of	river	and	habitat	continuity	and	

disconnection of adjacent wetlands/floodplains; and
•	 change	in	erosion	and	sediment	transport.

Figure 3�1 Conceptual links between water uses — storage, inland waterway transport 
and flood protection — and pressures related to physical modifications 
resulting in changes in hydrological regimes, disruption of river continuum and 
sediment transport and likely ecological impacts

Source:  EEA.

Driving forces
- Reservoirs (storage of water 
- for hydropower, irrigation 
- schemes etc.)
- Navigation
- Flood protection
- Other uses

Pressures = physical modifications
- Cross profile construction (dams, weirs, 
- locks, impoundments)
- Longitudinal profile construction (dykes)
- Channelisation, straightening
- Bank reinforcement, bank fixation, embankments
- Deepening (channel maintenance, dredging)
- Intakes, transfers and bypasses of water
- (tunnels etc.)

Change in hydrological regime: 
low/reduced or increased flow, 
artificial discharge and level 
regime

Disruption in river continuum: 
impaired passability, unnatural 
water course; loss of flood plains 
and wetlands

Change in (soil) erosion/
sediment transport/silting

Likely ecological impacts 
- Change and loss of habitats diversity and quality (due to the modifications of hydraulic conditions, change in 
- sediments transport, removal of bed and banks material and to the building of structures …)
- Change in oxygen rate, temperature (increased temperature in zones of low flow), sediments and nutrients 
- loading (accumulation linked with decreased self purification)…
- Change in biological communities: decrease of richness and diversity of fish, benthic invertebrates, macrophytes 
- populations; structuration toward lentic communities if long water storage; development of phytoplankton …
- Disruption of species migration and development

All these can have various ecological impacts including 
change and loss of habitat diversity, disruption of species 
migration and introduction of exotic species. Although the 
effects may not always be seen locally, they nearly always 
extend downstream and may also affect upstream reaches 
and the surrounding areas. 

Regulated river flows
The flow regime is one of the major determinants of 
ecosystem function and services in river and wetland 
ecosystems. Many European rivers have had their seasonal 
or daily flow regimes changed by various uses that have 
a significant impact on ecosystems. Irrigation reservoirs 
generally store water during wet seasons and release it 
during dry seasons; release of water from hydropower 
reservoirs depends on electricity demand. Flows 
downstream of hydropower plants may fluctuate daily 
when increased water volumes are channelled through 
turbines during periods of high electricity demand. 
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Space for many European rivers has become 
limited
Land-use practices and development planning have a 
major impact on the way water drains from land into 
rivers. Throughout Europe, rivers have been straightened 
and important wetlands and floodplains drained to 
allow for farming, urban development and transport. 
The result of these activities is that rivers flow faster and 
over smaller, deeper beds than they would under natural 
conditions.

Not only do rivers flow faster, but floods also develop 
more rapidly since catchment areas have been severely 
altered, for example by deforestation. Trees and vegetation 
have been removed and soils that used to retain water 
before it drained into rivers have been sealed. This leaves 
less time for flood warnings, preparation and preventive 
measures.

The problems of flooding have in some places been made 
worse by the way we construct and defend ourselves 
against floods. Floods defence works such as canalisation, 
bank reinforcement and dykes are often associated with 
a range of hydro-morphological changes with adverse 
ecological consequences. The building of dykes parallel to 
the river flow results in the loss of floodplains as retention 
spaces for flood water with rivers becoming narrower and 
deeper.

In many European countries several small lakes and 
streams have disappeared as a result of draining, 
particularly during the past century in order to gain 
agricultural land. From an ecological point of view these 
small water bodies are extremely valuable by providing 

habitats for a wide range of plants and animals and by 
retaining and transforming pollutants thereby reducing 
the pollution load of downstream river stretches

Floods and water quality
Floods can have particularly severe environmental 
consequences, for example when installations holding 
large quantities of toxic chemicals are inundated. In 
2002, when the Elbe flooded, industrial facilities and 
contaminated soils were inundated, resulting in the 
spreading of persistent organic pollutants and nutrients. 
Increased levels were recorded in water samples and 
sediments, and the load of pollutants to coastal areas was 
very high (IKSE, 2004). The 2007 flood at Tewkesbury's 
Mythe water treatment works, Gloucestershire, England 
left 140 000 homes without clean water for up to 17 days 
(EA, 2009b).

Impacts of reservoirs and weirs
Reservoir construction may have a number of 
environmental effects, both during building and 
following completion. Since dams interrupt the natural 
continuity of rivers and reservoirs and change the river 
flow, their ecological consequences can be manifold. For 
example, access to spawning sites for migratory fish may 
be prevented. This is a particular problem for fish such as 
salmon, trout, eel and sturgeon (Box 3.4). However, even 
small dams cause problems, as they are impassable to 
most species of fish. 

Dams and weirs have an effect on the natural transport 
of sediment, resulting in its retention upstream of dams 
and loss downstream, so that material may have to be 
imported to stabilise the river bed and prevent incision. 

Box 3�3 Danube and Rhine heavily impacted by hydro-morphological pressures

Like many other European rivers, the Danube and Rhine are heavily influenced by human activities including intensive 
navigation and habitat modification by hydraulic engineering. The natural structure on many stretches of the rivers has 
been changed, including their depth and width, flow regimes, natural sediment transport and fish migration routes. 

Dams and reservoirs have been built in nearly all mountainous areas and some lowland regions of the Danube Basin 
and navigation channels, dykes and irrigation networks are widespread in the lowlands along the middle and lower 
reaches of the river.

• more than 80 % of the Danube is regulated for flood protection, and about 30 % of its length is impounded for 
hydropower generation; 

• about half of the Danube tributaries are used to generate hydropower. The generation capacity of all the 
hydropower plants in the Danube Basin is almost 30 000 MW; 

• more than 700 dams and weirs have been built along the main tributaries of the Danube;

• along the Rhine, water meadows between Basle and Karlsruhe have shrunk by 87 % following construction of dykes 
and channels to cut off meanders.

Source:  ICPDR, 2010 and Umweltbundesamt, 2006.
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Box 3�4 Migrating barriers, River Loire, France, and recovery of fish species in the  
 River Rhine

Dams, weirs and other obstacles may seriously affect all: migratory fish which need to move within a river system. 
Map 3.1 illustrates the major obstacles affecting fish migration in the River Loire in the year 1700 and 2005. Today fish 
are not able to migrate upstream in a large part of the river. 

Almost all fish species have returned to the Rhine, but access to habitats for salmon should be improved.

Measures targeted at improving water quality in the Rhine have enabled many fish species to return to the river. 
However, some specific measures are required to enable salmon to really re‑colonise the Rhine basin, in particular to 
improve access from the sea past the sluices of the Haringvliet, Netherlands. The target year for this improvement and 
for improved access to the salmon habitats in the tributaries of the Upper Rhine is 2015 (ICPR, 2009)

Migrating fishes — river
fragmentation by 
obstacles for year 1700

Migrating fishes — river
fragmentation by 
obstacles for year 2005
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Map 3�1 River fragmentation, River Loire, France, in year 1700 and 2005

Source:  EEA, 2007. 
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River fragmentation 
Structures such as dams, weirs and barrages may 
seriously interfere with or completely obstruct fish 
migration in a water body, in particular affecting 
species that need to migrate between the headwaters of 
freshwater bodies and the sea to reproduce (Box 3.4). 
Bypass rivers, fish ladders or fish passes at such structures 
may maintain or improve ecological continuity. 

Box 3�5 Invasion of large European rivers 

Invasive species have become a major concern in the Danube. The Joint Danube Survey in 2007 found killer shrimps, 
Dikerogammarus villosus, at 93 % of the sites sampled along the river, Asian clams at 90 % and carpets of weeds at 
69 %. Killer shrimps can adapt to a wide range of habitats and cause significant ecological disruption such as species 
reduction. The water hyacinth (Eichhornia crassipes) is considered one of the worst aquatic weeds in the world.

Over the past two centuries, the connection of the Rhine with other river catchments through an extensive network of 
inland waterways has allowed macro‑invertebrate species from different bio‑geographical regions to invade the river. 
A total of 45 such species have been recorded. Transport by shipping and dispersal by man‑made waterways are the 
most important dispersal vectors. 

Invasive species spread through inland 
waterways
The extensive networks of inland waterways in parts 
of Europe have allowed species from different bio-
geographical regions to mix, altering communities, 
affecting the food webs and introducing new constraints 
to the recovery of the native biodiversity (Box 3.5). 

Source:  Danube Watch, 2008; Bernaur and Jansen, 2006; Leuven et al., 2009.
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This section provides outlooks for water availability, 
demand and future water scarcity and flood risks, and 
pressures from more dams and hydropower. More 
detailed information on flood risks due to climate change 
is available in the SOER 2010 adapting to climate change 
assessment (EEA, 2010c). 

4�1 Water availability, demand and 
scarcity 

Global outlook
Over the past 50 years the world's population has doubled, 
gross domestic product (GDP) has grown tenfold, and 
agricultural and industrial production has boomed. 
This growth and these competing uses have put water 
resources under ever-increasing strain. Many countries 
and big cities face water scarcity as a fundamental 
challenge to economic and social development. The main 
problems are increased population, economic growth and 
the mis-management of water resources.

By 2030 more than a third of the world's population 
will be living in river basins that will have to cope with 
significant water shortages, including many in countries 
and regions that drive global economic growth. A new 
report by the 2030 Water Resource Group (1) estimates 
that in just 20 years global demand for water will be 40 % 
higher than it is today, and more than 50 % higher in the 
most rapidly developing countries (2030 Water Resource 
Group, 2009; see also Box 4.1). The report estimates 
that, assuming historic rates of supply expansion and 
efficiency improvement, it will only be possible to close 
a fraction of this gap. Unless local, national and global 
communities come together and dramatically improve 
the way they consider and manage water, there will be 
many more hungry people and degraded environments — 
and economic development itself will be at risk in many 
countries. 

In addition, future climate change is projected to reduce 
water availability in many places and further increase the 
population affected by water scarcity (Bates et al., 2008).

4 Outlooks

(1) 2030 Water Resource Group: Members include McKinsey & Company, the World Bank Group, and a consortium of business partners: 
The Barilla Group, The Coca Cola Company, Nestlé SA, New Holland Agriculture, SAB Miller PLC, Standard Chartered and Syngenta AG.

European and national outlooks
Compared with the global situation, with many regions 
facing serious water shortages in the coming decades, 
water stress in Europe may be easier to manage. Based 
on projections of population, economic development 
and agricultural production, demand for water in most 
of Europe is expected to be stable or to decrease. The 
decrease is expected to be driven by more the efficient 
use of water by all sectors together with a generally stable 
population and the projected limited change in the area of 
irrigated land. However, many river basins will continue 
to face high water stress due to high demand for water 
compared with availability (EEA, 2005; Plan Bleu, 2005; 
OECD, 2008).

National or regional outlooks for demand are available 
for some European countries. In the Netherlands (Vewin, 
2008) and England and Wales (EA, 2009) outlooks for the 
coming 10–20 years predict stable or a small increase in 
water demand. A more marked increase of 10 % is seen for 
Spain (MMA, 2007), and demand in Turkey is predicted 
to more than double over the next 15 years (DSI, 2009 and 
Box 4.2). 

However when evaluating the future water situation 
in Europe, the following factors have to be taken into 
consideration: 

1) agriculture and demand for food and bioenergy; 
2) the impact of climate change on water availability; 
3) sectoral water demands: agriculture, household and 

tourism. 
 
Agriculture and demand for food and 
bioenergy
Increasing global demand for food and bioenergy 
may lead to increasing agricultural demand for water 
(EEA, 2010d). The European Commission's Biomass 
Action Plan expects an increase in energy crops from 
2 Mtoe in 2003 to 102–142 Mtoe in 2030 (EC, 2005). 
More bioenergy production may result in more water 
stress in some river basins and regions, in particular in 
southern Europe and during dry summers (Dworak et al. 

http://www.mckinsey.com/clientservice/Water/Charting_our_water_future.aspx
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Box 4�1 Global demand for water

By 2030, under an average economic growth scenario and assuming no efficiency gains, annual global water 
requirement increases from 4 500 billion m3 to 6 900 billion m3, more than 40 % above current accessible reliable 
supply — including return flows, and taking into account that a portion of supply should be reserved for environmental 
requirements.

The drivers of this resource challenge are fundamentally tied to economic growth and development. Agriculture 
currently accounts for about 3 100 billion m3 of global water abstraction per year, and without efficiency gains this will 
increase to 4 500 billion m3 by 2030. Industrial abstraction will nearly double, and domestic abstraction will increase 
by 50 % over the next 20 years.

The historic rate of efficiency improvement in agricultural and industrial water use is approximately 1 % per year. Were 
agriculture and industry to sustain this rate to 2030, improvements in water efficiency would meet only 20 % of the 
supply‑demand gap. Similarly historic rates of increase of supply will only meet a further 20 % of the gap, resulting in 
a remaining gap of 60 %.

Figure 4�1 Forecast of global water demand
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2009). For example, in Turkey, agriculture is undergoing 
marked modernisation and is becoming more intensive, 
and demand is expected to increase. However, Dworak 
et al. (2009) conclude that a significant increase in 
biomass production in the EU will not require an 
increase in the total water abstraction for irrigation if the 
land used for bioenergy will be in northern and central 
Europe. Furthermore, economic reconstructuring in some 
eastern European countries has also led to a decrease 
in the intensity of agriculture. For example, water 
abstraction for irrigation in Romania and Bulgaria is only 
one-tenth of what it was 20 years ago, and new economic 
growth will provide further opportunities for better 
water efficiency. This decline suggests the potential for a 
future increase in irrigated agriculture in this region. In 
Romania, for example, rehabilitation and modernisation 
of the irrigation system has been initiated (World Bank, 
2007).

Climate change impact on water availability 
Climate change is projected to lead to significant changes 
in yearly and seasonal water availability across Europe. 
Water availability will generally increase in northern 
regions, although summer flows may decrease. Southern 
and south-eastern regions, which already suffer most from 
water stress, will be particularly exposed to reductions in 

Box 4�2 Outlook for water demand in Turkey and potential water conflicts 

According to national information, there are in Turkey 
plans to more than double water demand by 2023 
(Figure 4.2). Water use will particularly increase in the 
Euphrates‑Tigris river basin. 

A doubling of water demand will be challenging for both 
Turkey and downstream countries, in particular Syria and 
Iraq. In 2009 the downstream countries suffered from a 
fourth year of droughts and talks have started on water 
allocation between these countries. 

Figure 4�2 Actual Turkish water use 
and projection for 2023
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water availability and suffer an increase in the frequency 
and intensity of droughts (EEA-JRC-WHO, 2008).

Seasonal changes in river flows are also projected. For 
example, higher temperatures will push the snow limit 
in Northern Europe and mountainous regions upwards 
and reduce precipitation in the form of snow. This would 
result in a marked drop in winter retention and higher 
winter run-off in Northern European and Alpine rivers 
such as the Rhine, Rhône and Danube. As a result of the 
declining snow reservoir, earlier snow-melt and a general 
decrease in summer precipitation, longer periods of low 
river flow may be observed in late summer and early 
autumn in many parts of Europe (Figure 4.3; EEA-JRC-
WHO, 2008).

Climate change impact on sectoral water 
demands
The impacts of climate change on water demand for 
irrigation have been modelled and mapped in two 
European studies: in the Guadalquivir river basin in Spain 
(Rodríguez Díaz et al., 2007) and in England and Wales 
(EA, 2009). The studies highlight a significant increase 
in aridity and irrigation need. In the modelling, the 
Guadalquivir river basin shows an increase of 15–20 % in 
seasonal irrigation need by the 2050s. In central England 

Source:  DSI, 2009.
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and eastern margins of Wales could experience conditions 
similar to those currently typical of the south and east 
of England by the 2020s and by the 2050s a substantial 
increase in demand for agricultural irrigation is expected 
in all scenarios.

Water demand for households and tourism is likely to 
increase with climate change, with more water used 

Figure 4�3 Relative change in annual river flow and change in seasonal river flow for 
three large European rivers between scenario (2071–2100) and reference 
period (1961–1990)
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for gardens and personal hygiene, and in particular 
for activities sensitive to climate change — showering, 
gardening, lawn sprinkling, and pool filling. The general 
increase in wealth and generally hotter and longer 
summers may also increase the number of golf courses, 
swimming pools and aqua-parks, further increasing water 
demand. Problems of water supply in tourist resorts are 
becoming increasingly common, in some cases tankers 

Source:  EEA‑JRC‑WHO, 2008. 
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now have to transport water to tourist islands, and winter 
tourism may require increases in snow-making due to 
ascending snowlines.

4�2 Flood risks and pressures for 
more dams and hydropower

Changes in the intensity and frequency of extreme 
precipitation events are projected to cause an increase in 
flood hazard across much of Europe, although in the more 
northern and mountainous areas the risk of snowmelt 
floods and ice jams in spring may actually be reduced 
owing to rising temperatures (EEA-JRC-WHO, 2008; 
Dankers and Feyen, 2008; see also EEA, 2010c). 

Most European rivers are already heavily affected by 
dams and reservoirs and most of the suitable stretches 
have already been used. However, there are still many 
plans and studies for new dams, reservoirs and small 
hydropower projects: 

•	 in	the	Danube	basin	there	are	plans	to	built	dams	
on the Bavarian Danube, the Sava, and the Drava 
(ICPDR, 2010); 

•	 in	December	2007	the	Portuguese	government	
approved the National Programme for Dams with 
High Hydroelectric Potential (PNBEPH) leading to the 
construction of ten new dams (PNBEPH, 2008); 

•	 in	Turkey,	86	large	dams	—	above	15	m	—	and	
124 small dams are currently under construction 
or planned. The aim is to increase the area under 
irrigation by 58 %, hydropower generation by 36 %, 
and domestic and industrial water supply by 27 % 
(DSI, 2009); 

•	 in	February	2010,	the	Council	of	State,	Greece's	
highest administrative court, ordered the suspension 
of a controversial project to divert the country's 
second-longest river, the Acheloos, from western 
Greece to the heavily-farmed Plain of Thessaly, 
approving an appeal by environmentalists against 
the plans (Katemerini 2010; WWF 2010) 

•	 a	recently-published	Scottish	government	study	
estimates a potential for more than 7 000 new small 
hydropower projects (Scottish Government, 2010) 
and a study by the Environment Agency (EA, 2010) 
identified between 4 000 and 12 000 potential new 
small hydropower projects in England and Wales;

•	 in	June	2008,	the	French	environment	minister	
announced a plan to boost hydropower by 2020. The 
government wants to increase production capacity 
by 30 % by installing more efficient turbines. It does 
not propose to build more dams (ENDS, 2008 and 
Gouvernement, 2008).

This list is just a snapshot; it is neither an exhaustive nor 
a complete overview of planned water infrastructure 
projects in Europe. Many of the projects are being 
discussed between governments, local administrations, 
different user groups, and industrial and environmental 
organisations. The new projects may conflict with 
the WFD objectives of achieving good ecological 
status/potential. Article 4.7 of the WFD requires 
that all practicable steps are taken to mitigate the 
adverse impacts of new infrastructures on the status 
of water bodies and that the projects should have 
overriding public/societal interest and/or benefits to the 
environment and society (EC, 2006). 
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Sustaining human and economic development and 
maintaining ecosystems requires more effective 
management of water resources. Integrated water 
resource management introduced in the WFD and 
national water policies should be implemented in order 
to manage water resources more efficiently and ensure 
that sufficient water is reserved for environmental 
needs. 

The EU's 6th Environment Action Programme (6th EAP) 
and EU water policies, including the WFD, aim to 
ensure that rates of extraction from water resources are 
sustainable over the long term (6th EAP) and to promote 
sustainable water use on the basis of the long-term 
protection of available water resources (WFD). Many 
European water bodies may fail to meet the aim of the 
WFD to achieve good status by 2015 because of problems 
in the management of water quantity, modifications 
to the structures of riverbanks and beds and the 
connectivity of rivers, or unsustainable flood protection 
measures.

Towards a balance of environmental 
protection and other objectives 
There are different sectoral and environmental policies 
and measures at the EU and national levels that threaten 
the achievement of water management objectives and the 
objective of achieving good status. Examples include:
•	 policies	and	demand	for	food	production	and	

bioenergy crops, including irrigated agriculture, 
and the development of tourism have the potential 
to increase the demand for water and, together with 
reduced water availability due to climate change, 
further worsen the extent and severity of water 
scarcity in some parts of Europe;

•	 in	the	context	of	the	EU	Directive	on	the	promotion	of	
the use of energy from renewable sources 2009/28/EC 
(EC, 2009), hydropower is an important measure 
for increasing the share of renewable electricity but, 
depending on its management, hydropower can 
impact water bodies and adjacent wetlands; 

•	 inland	waterway	transport	plays	an	important	role	
in the transport of goods in central Europe and is 
generally seen as more environmentally friendly 
than road transport. However, navigation activities 
and/or infrastructure works are typically associated 
with a range of hydro-morphological changes with 
potentially adverse ecological consequences.

5 Response

Thus, despite the advantage of these policies for society 
and for reducing GHG emissions, there is a need to strike 
a balance between the benefits and the impacts on the 
ecological status of water bodies, adjacent land ecosystems 
and wetlands.

5�1 Future water resource 
management in Europe 

In 2007 the European Commission adopted a 
Communication Towards Sustainable Water Management 
in the European Union on water scarcity and droughts 
(EC, 2007a). This sets out the measures needed if Europe 
is to move towards a water-efficient and water-saving 
economy, including full implementation of the WFD 
with water pricing, moving towards sustainable 
land-use planning, giving priority to water savings and 
water efficiency measures over any others, and further 
integrating water issues into all sectoral policies. The 
need for adaptation to climate change will add a further 
challenge.

In the past, European water management has largely 
focused on increasing supply by drilling new wells, 
constructing dams and reservoirs, desalination, large-scale 
water-transfer infrastructures, etc. However, as Europe 
cannot endlessly increase water supply to its citizen, we 
must reduce demand. Policies are needed to encourage 
demand management that increases the efficiency of 
water use rather than supply-side approaches. Demand 
measures could include the use of economic instruments; 
water loss controls; water-reuse and recycling; increased 
efficiency of domestic, agricultural and industrial 
water use; and water-saving campaigns supported by 
public education programmes. Water savings will bring 
additional benefits, for example by reducing pollution 
discharges and energy consumption. 

Water efficiency — wasting less water and increasing 
the productivity per volume — is essential for 
building resilience into our systems and adapting to 
climate change. Water efficiency is an economic and 
environmental opportunity that serves sectors and 
functions that use water, helps economic growth and at 
the same time safeguards the environment. To realise a 
boost in water efficiency, both technological development 
and improved governance for water is needed, together 



24

Thematic assessment | Water resources: quantity and flows 

The European environment | State and outlook 2010

with monitoring methodologies such as 'environmental 
accounting'.

Water pricing 
Water pricing is a key mechanism for achieving the 
more sustainable use of water in all sectors. It is also 
fundamental to the WFD requirement that the pricing of 
water services reflect their full costs. The WFD obliges 
Member States to implement water-pricing policies 
that provide adequate incentives to use water resources 
efficiently. 

Water pricing and metering have been highly effective in 
changing consumer behaviour in many countries. When 
wasteful water use is reflected in the next water bill, 
people act by repairing a leaking lavatory or reducing 
watering the garden. Increased water prices have been a 
major factor in reducing public water demand in Eastern 
Europe and have contributed to a focus on increasing 
water saving in Western Europe. (EEA, 2009a, 2010e). 
To optimise the incentives for efficient use of water, 
pricing must be tied to the volume of water consumed. 
In this respect, metering plays a key role and should be 
implemented across all sectors. Currently only some 
countries meter the majority of water uses (EC, 2010a). 

When water use decreases as a consequence of water 
savings, the revenues from water services may decrease — 
this can force water companies to increase prices to keep 
up with necessary investments. Water prices therefore 
have to be seen in the context of needed measures for 
implementing better water services and protecting the 
environment.

In many places farmers have moved to water-intensive 
crops that require irrigation because of the higher yields 
and prices for these crops can command. In Spain, for 
example, the 14 % of agricultural land that is irrigated 
yields more than 60 % of the total value of agricultural 
products. Yet agriculture generally pays much less for 
water than other users. In Greece and Spain, for example, 
agricultural water costs EUR 0.05/m3 compared with 
EUR 0.85–1.25/m3 for household and industrial water 
(SOER 2010 country assessment on Greece (EEA, 2010f); 
MARM 2008). If water were paid for by volume, with the 
price reflecting the full resource and environmental cost, 
farmers would reduce irrigation and adopt measures to 
improve water efficiency (EEA, 2009a). 

Illegal abstraction, particularly from groundwater and 
often for agricultural purposes, is widespread in certain 
areas of Europe (EEA, 2009a). Addressing illegal water 
use is crucial but represents a major political challenge. 
Surveillance and fines are required to detect and stop 
illegal wells. From 2010 the Good Agricultural and 
Environmental Condition (GAEC) framework under 
cross-compliance (i.e. the attachment of environmental 

conditions to agricultural support policies) includes 
the requirement that, where use of water for irrigation 
is subject to authorisation, procedures for authorising 
irrigation have to be complied with. This should give 
Member States a tool for controlling illegal wells. 

Water saving, technology, behaviour and 
practices
The potential for saving water is large. An EU 2007 study 
estimates that water efficiency could be improved by 
nearly 40 % through technological improvements alone 
and that changes in human behaviour or production 
patterns could further increase such savings (Dworak 
et al., 2007).

There are many ways to save water. Shifting to 
water-efficient products or adapting existing ones can 
have a huge impact. Lavatory flushing alone accounts for 
25–30 % of domestic water use and dual-flush appliances 
can significantly lower water use. Improvements in 
the efficiency of water use by washing machines and 
dishwashers can also bring reductions. The most efficient 
dishwashers, for example, now use less water than 
washing by hand. At the same time, changes in lifestyles 
and habits, such as the desire for a green lawn during 
summer, or more baths, jacuzzis and swimming pools, 
can have the opposite effect and boost household water 
use. Raising awareness through education, information 
campaigns and eco-labelling schemes can play a crucial 
role in changing habits and lifestyles. 

Various practices can be implemented to ensure that 
agriculture uses water more efficiently. These include 
changing the timing of irrigation so that it closely 
follows crop water requirements, adopting more efficient 
techniques such as sprinkler and drip irrigation systems, 
and implementing the practice of deficit irrigation; an 
optimization strategy in which irrigation is applied during 
drought-sensitive growth stages of a crop. In addition, 
changing crop types can reduce water demand or shift 
peak demands away from the height of summer when 
water availability is at a minimum. As with other water-
saving approaches in agriculture, providing advice, 
information and education to farmers should enhance 
should significantly improve water efficiency.

During the past ten years there has been a marked 
improvement in the irrigation methods used in some 
countries. In Spain, the total irrigated area was stable 
at 3.4 million hectares from 2002 to 2008 but the area 
irrigated by gravity (flooding) decreased from around 
1.4 million to just above 1 million hectares, while the area 
watered by drip irrigation increased from 1.1 million 
to 1.6 million hectares (MARM/BPIA, 2009). In 2006 
average water use for drip irrigation was 3 800 m3/ha and 
for gravity irrigation 6 200 m3/ha (INE, 2008). However 
in some cases adoption of more efficient irrigation 
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techniques will not necessarily mean that more water will 
be left in the environment: it may be used to irrigate a 
larger area.

Manufacturing industry can reduce its water use by 
recycling and re-use, changing production processes and 
using more efficient technologies, including measures to 
reduce leakage (Dworak et al., 2007). Water-use efficiency 
in many sectors has been improving significantly for 
some years. The European Chemicals Industry (CEFIC, 
2009), for example, has estimated that water abstraction 
by chemical industries across Europe, used mainly for 
cooling, fell by 7 % between 2003 and 2007. 

Since 1995 Unilever has reduced the amount of water used 
per tonne of production by 63 %, by minimising water 
use and maximising water recycling (Unilever, 2010) and 
since 2005 Kraft Foods has reduced global water used in 
manufacturing processes by 32 % (Kraft Foods, 2010).

Infrastructure maintenance and leakage
Leakage of water from supply systems in parts of Europe 
is substantial, and countries face major challenges in 
the construction and maintenance of water-related 
infrastructure. Investing in detection and repairing leaks 
is important. According to recent projections, France and 
the United Kingdom will have to increase their annual 
spending by about 20 % just to maintain water services at 
their current levels (OECD, 2009). 

In some parts of Europe, for example, Germany and 
Denmark, leakage rates are less than 10 % and close to 
what is technically and economically feasible (BDEW, 2010 
and Statistics Denmark, 2006). In other parts, however, 
water loss remains considerable. In the Czech Republic, 
Malta, Spain and England and Wales, losses from public 
water supply are around 20 % (MoA and MoA, 2007; NSO, 
2006; INE, 2010; EA, 2008) while in Croatia and the city 
of Rome loss rates are greater than 25 % (Crostat, 2009; 
ACEA, 2006).

In some countries there has been a focus on reducing such 
losses, and recent declines in leakage are apparent. Over 
the past 10–15 years, a 30–50 % reductions have been seen 
in the Czech Republic, Denmark, England and Wales, 
Germany, Malta, the Netherlands and Spain. In Denmark, 

for example, loss from leakage has fallen from more than 
10 % in 1996 to 6–7 % today.

In some eastern countries poor maintenance of irrigation 
infrastructures such as irrigation canals has led to high 
losses through leakages (World Bank, 2003). EU Structural 
funds can be used for investments connected with water 
supply and water management (EC, 2010b).

Water conservation can deliver financial and economic 
benefits, including delayed or avoided additional 
water supply infrastructures, reduction in sewage and 
wastewater treatment capacity, less energy use for 
transporting water and reduced water bills. Saving water 
should leave more water for the aquatic environment.

Improving drought risk management
Drought management is an essential element of water 
resource policy and strategies. Drought Management 
Plans (DMP), based on the characterisation of possible 
droughts in a basin, their effect, and possible mitigation 
measures, should be prepared on a river basin scale and 
before emergency schemes have to be applied. DMPs, by 
promoting sustainable water use, are closely linked with 
the WFD objectives. Measures to prevent and alleviate 
the consequences of droughts and water scarcity should 
aim to establish a drought-resilient society with a focus on 
reducing the demand for water so that negative impacts 
of droughts on the status of water bodies are avoided. 
Criteria for minimum ecological flow and assuring good 
quantitative status for groundwater should be established.

Considering additional water supply 
infrastructures
Additional water supply infrastructures — such as water 
storage, water transfers or use of alternative sources — 
should only be considered when other demand options 
have been exhausted.

Water reuse 
Water reuse can have two important benefits. It effectively 
increases the available water resources and it minimises 
wastewater outflow. Treated wastewater is currently 
reused in some southern European countries, primarily for 
irrigation — crop cultivation, public gardens, parks and 
golf courses — but also by industry. Some countries aim to 

Box 5�1 Financial crisis and investing in water services and infrastructures 

The current financial crisis presents risks but also opportunities to reinforce commitments to the water sector and 
invest in water infrastructure as part of fiscal stimulus packages (OECD, 2009). The EU and individual countries 
can play crucial roles in these policy areas, using public spending and grants to create and maintain necessary 
infrastructure, promote technological innovation and incentivise behavioural change.
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increase the harvesting of rainwater and the reuse of grey 
water from baths, showers, washbasins and kitchens, 
which can be used for non-potable purposes such as 
watering gardens and flushing lavatories. Wastewater 
reuse could supply 2 % of irrigation needs in the EU-25 
by 2025 and 3.5 % in Mediterranean countries (Angelakis 
and Durham, 2008) and should be one of the water 
conservation measures used. More rainwater harvesting 
may also be an option. 

Desalination 
Desalination has become a fast-growing alternative 
to reservoirs and inter-basin transfers, particularly in 
Mediterranean coastal areas. Many desalination plants 
are either being built or planned, including one that will 
supply freshwater to London (EEA, 2009a). High energy 
consumption and the generation of brine are major 
environmental drawbacks. Decisions on the suitability 
of desalination plants need to be made on a case-by-case 
basis, taking into account all environmental aspects and 
long-term economic and technological investments, 
including possible links with development of renewable 
energy sources.

Better land management and planning
Land management and land-use planning are essential to 
the management of water resources in water-scarce areas. 
Important wetlands, which help to store water, have 
been drained throughout Europe. One priority should 
be to retain rainwater where it falls, enabling water 
infiltration, through the re-establishment of wetlands and 
increased recharge of aquifers. Spending on maintaining 
and increasing soil organic matter would enable soils to 
absorb more water, as would planning and regulating 
the crops grown within a river basin, including changing 
to crops more adapted to dry conditions or growing 
different crops that require water at different times of the 
year.

Introducing energy crops should not be allowed to 
result in increased water use, particularly in areas of 
water scarcity; energy crops that have a low water 
demand or are drought-tolerant are clearly preferable to 
water-intensive crops competing with other uses for the 
scarce resource. (EEA, 2009a)

5�2 Mitigation of flood risks and 
hydro-morphological pressures

Towards sustainable flood risk management 
A well-informed public that knows how to prepare for 
a flood can reduce damage significantly. The EU Floods 
Directive (2007/60/EC) aims to reduce and manage 
the risks of floods to human health, the environment, 
cultural heritage and economic activity. The Directive 
requires Member States to assess what water courses 

and coast lines are at risk from flooding, to map the 
possible extent of flooding and the assets and humans at 
risk in such areas, and to take adequate and coordinated 
measures to reduce the risks. All EU Member States 
have to develop such flood hazard and risk maps by 
2013. Using hazard maps, this planning aims to limit 
increases in potential damage, to avoid aggravating it 
in risk areas, and even to reduce it in the longer term. 
European countries outside the EU generally have 
similar legislation.

Working with nature, not against it
For centuries, hard infrastructure, including bank 
enforcements and dykes, navigation including canals, 
locks, dredging and bank reinforcement, water storage 
reservoirs and dams, and drainage through straightening 
rivers and pumping canals, has been used for flood 
defences. All these activities are typically associated 
with a range of hydro-morphological alterations and 
adverse ecological effects. In many countries, activities 
in relation to the WFD and flood risk planning have been 
an impetus for changing the way we manage flooding 
to enhance the environment and protect people from the 
damage.

In general, measures for managing flood risk and 
mitigating hydro-morphological pressures that work 
with nature rather than against it should be promoted, 
such as making more room for rivers. 

Sustainable flood risk management is a shift away from 
our predominantly hard-engineering flood defences to a 
river basin approach, which uses natural processes and 
natural systems to slow and store water in addition to 
measures such as flood warning, spatial planning and 
emergency response. Natural floodplains are allowed 
to flood and wetlands to act as giant sponges to soak up 
excess water then release it slowly back into the river. 
This is generally a cost-effective way of achieving many 
objectives, including the good status objective of the 
WFD and national water policies. 

For many European rivers, restoring former floodplains 
and wetlands would both reduce flood risk and improve 
the ecological and quantitative status of freshwater. 
Opportunities to enhance the natural environment and 
improve its capacity to perform ecosystem services 
should be identified.

There are many national activities in Europe aimed 
at more sustainable flood management and restoring 
rivers. Examples include the Dutch Room for the River 
(Ruimtevoorderivier, 2010), the UK programme for 
making space for the river (DEFRA, 2008), the Swiss 
guiding principles for sustainable water management 
(BAFU, 2010; the SOER 2010 country assessment on 
Switzerland (EEA, 2010g)), the Austrian Stream Care 
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Scheme (Lebensministerium, 2010) and the Spanish 
National Strategy for Restoring Rivers (MARM, 2010). 
As a spin-off from national activities and EU Life 
funding, there have been a number of initiatives to 
restore European rivers and riverine habitats during 
the past decade. One example is the river Skjern Å 
in Denmark, the largest nature restoration project in 
Northern Europe. Over a period of 3½ years about 40 km 
of new watercourse have been excavated and regulated. 
The result is more or less a return to the river bends of 
the Skjern Å in 1900. Restoration work has included the 
removal of unnecessary dikes, pumping stations, bridges 
and roads costing a total of EUR 40 million.

5�3 Europe's waters require full 
implementation of the Water 
Framework Directive

To maintain and improve the essential functions of our 
water ecosystems, we need to manage them well. This 
can only succeed if we adopt the integrated approach 
introduced in the WFD and other water policies. Many 
European water bodies are at risk of failing to meet 
the aim of the WFD of achieving good status by 2015, 
due to problems in the management of water quantity, 
modifications of the structure of river banks and beds 
and the connectivity of rivers, or unsustainable flood 
protection measures. Full implementation of the WFD 
throughout all sectors is needed to resolve these potential 
conflicts and to commit all users in a river basin to focus 
on the achievement of healthy water bodies with good 
ecological status. 

In several cases, there are co-benefits between 
management in relation to water use and improving 
ecological status. Management measures that work 
with nature, not against it, often result in a win-win 
situation. Furthermore, water saving and conservation 
bring additional benefits, by ensuring sufficient water 
for environmental needs (environmental flows) and 
reducing pollution discharges and energy use.

5�4 Blueprint for safeguarding 
European Waters

The European Commission has launched a new initiative 
to provide a 'Blueprint for safeguarding European 

Waters' by 2012 (Barroso, 2010). The blueprint will 
contain the:

•	 assessment	of	the	River	Basin	Management	Plans	
provided under the Water Framework Directive;

•	 review	of	the	Strategy	on	Water	Scarcity	and	
Droughts; and 

•	 review	of	the	vulnerability	of	water	and	
environmental resources to climate change and other 
man-made pressures. 

In addition, the 'Europe 2020' strategy places a high 
focus on resource efficiency, including increasing water 
resource efficiency with additional benefits of less energy 
use for treating and transporting water and reduced 
water bills.

Europe has via the WFD and other water policies strong 
water legislation in place, and the challenge now is to 
see how it works in practice. In March 2010, Member 
States had to deliver their river basin plans for Europe's 
110 river basin districts. These plans will be our key tool 
for achieving the objective of 'good status' for European 
waters by 2015. During the coming years the Commission 
and EEA will now assess all plans for river basin districts 
and this analysis will feed into the 2012 'Blueprint to 
safeguard EU waters'.

Rising demand from competing uses and the impacts 
of climate change are increasing the pressure on water 
resources. Increasing water efficiency and water savings 
will be important measures to maintain and improve the 
essential functions of our water ecosystems. Increased 
water efficiency is possible, as described in the previous 
sections. 

EEA together with Eurostat supports the establishment 
and improvement of a system of water accounts where 
both the water uses for different environmental and 
economic functions and the interaction with the water 
ecosystems are reflected.

To maintain and improve the functions of our water 
ecosystems, we have to ensure sufficient water allocation 
(environmental flows). One of the most promising ways 
of placing ecosystems on the water agenda is through 
the economic valuation of such services.. In this way, 
ecosystems can be compared to other water-using sectors 
and internalised in decision-making processes.
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