
1. Introduction  
Climate change has largely become an accepted reality. The Intergovernmental Panel on 
Climate Change (IPCC) report of 2007 states that observational data proves ‘unequivocally’ 
that the climate system is warming (IPCC, 2007). Past emissions of greenhouse gases will 
result in warming across the Earth that cannot now be easily mitigated, bringing a challenge 
of changing climatic conditions that will impact on all sectors of the economy and society, 
including the water industry. Adaptation to the impacts of climate change is thus essential.  
 
Climate change will result in alterations in temperature and rainfall across Europe. The IPCC 
Fourth Assessment Report concluded that annual mean temperatures in Europe are likely to 
increase more than the global mean and that annual precipitation is very likely to increase in 
most of northern Europe and decrease in most of the Mediterranean area. The annual 
average temperature for Europe by the end of the 21st century is projected to increase 
between 1 and 5.5oC (compared with 1961-1990 average). Annual average precipitation will 
increase by up to 40% in some regions whilst it will decrease by as much as 40% in others 
(DMI/PRUDENCE).  In addition to changes in annual average temperature and rainfall, 
climate change is likely to result in more frequent and intense heat waves and droughts 
across Europe (Schär et al., 2004, Tebaldi et al., 2006, IPCC, 2007; Beniston et al., 2007).  
 
Changes in seasonal conditions are likely to be more significant than changes in annual 
average conditions. The greatest warming is projected to take place in northern Europe 
winters, with a projected increase of 2.6 to 8.2°, and southern Europe summers, with a 
projected increase of 2.7 to 6.5°C (IPCC 2007). The  greatest change in precipitation is 
projected to take place during northern European winters, with a projected increase between 
9 and 25%, and southern European summers, with a projected decrease between 14 and 
53% (IPCC 2007). The figures given are for the 2080 – 2099 period, A1 scenario. The ranges 
given represent the range of models used and model uncertainty.  
 
The water sector is already vulnerable to changing weather conditions and climate change is 
likely to pose additional challenges. The cross-cutting nature of the water sector makes it an 
important resource for other interests; therefore impacts in the water sector are felt much 
more widely.  Alterations in annual average and seasonal precipitation patterns will change 
evaporation and recharge directly, with implications for water resources. Seasonal changes in 
water resources may be more of a challenge than changes in annual averages,  for example, 
One reason for this is that it is widely predicted that relatively small temperature changes of 
a few degrees Centigrade will see average river flows and water availability increase by 10 – 
40% in some regions while, in others, they will decrease by 10 – 30% (GWP 2008). At the 
same time as climate change is affecting the supply of water, (unrestricted) demand is likely 
to increase, putting further pressure on water resources.  There are also a number of less 
direct pressures on water resources due to climate change, for example patterns of 
migration. 
 
In addition to impacts on water resources, climate change will affect water quality. Lower 
flows during periods of low precipitation will reduce dilution of pollutants and higher 
temperatures could lead to algal blooms and lower levels of dissolved oxygen. Flooding may 
also result in localised poor water quality as sediment and nutrients are washed into water 
bodies. A reduction in water quality will have ecological impacts as well as increasing raw 
water treatment requirements and discharge standards.  
 
Water supply and treatment assets will also be affected, for example through inland flooding, 
sea level rise and subsidence. Temperature changes could also affect water and wastewater 
treatment systems.  
 
The impacts of climate change in the water sector will not be uniform across Europe. The 
following regions of Europe are likely to be particularly vulnerable to the impacts of climate 
change: 



water quality impacts. 
• Mountain areas (in particular the Alps) – rapidly increasing temperatures 

increase leading to widespread melting of snow and ice, altering river flows 
and water resources. 

• Coastal zones (particularly low lying delta areas) - sea level rise and storms 
pose a risk to water infrastructure. 

• Densely populated floodplains – increased risk of storms and intense rainfall 
leading to flash floods and damage to infrastructure 

• Scandinavia – precipitation increase and a larger part in the form of rain 
instead of snow, altering river flows and water resources 

• The Arctic region - temperature changes will be higher than in any other 
place on Earth. 

 
The purpose of this chapter is to inform stakeholders on the current situation of climate 
change adaptation within the European Water sector. It will focus on best practices, 
experiences and lessons learned in order to provide key messages to benefit other regions. 
The chapter is structured as follows: 

• The shift from mitigation to adaptation; 
• Institutions and legislation; 
• Climate change adaptation in practice: case studies from across Europe; and  
• Conclusions. 

 
 
2. The shift from mitigation to adaptation  
Addressing the challenges associated with climate change requires a ‘two-pronged’ 
approach: mitigation to limit the magnitude and rate of change, and adaptation to deal with 
the residual impacts and opportunities. Until recently, the majority of climate change 
legislation and activity at a European and national scale has been concerned with mitigation 
rather than adaptation, for example; the European Climate Change Programme including the 
EU Emissions Trading Programme, the European Performance of Buildings Directive, 
greenhouse gas emissions and renewable energy targets.  

However, there is a growing recognition amongst policy makers of the need to adapt to the 
unavoidable consequences of climate change. Recent extreme weather events in Europe, for 
example the 2003 heatwave across Europe and summer flooding in the UK in 2007 have 
demonstrated our vulnerability to climate change and have highlighted the need for 
adaptation. As a result we are currently seeing a shift in national and international legislation 
which reflects the importance of adaptation. There are a number of national programmes 
aimed at identifying and adapting to the risks of climate change across Europe, including the 
United Kingdom Climate Impacts Programme (UKCIP) in the UK, the Delta Commission in 
the Netherlands and ??? (see Text Box 1). OTHER NATIONAL ADAPTATION 
PROGRAMMES? The European Commission has also published a Green Paper on climate 
change adaptation which will be followed by a White Paper expected to be published in 
spring 2009 (see Section 3 below).  
 
The European Environment Agency reviewed necessary adaptation actions in the water 
sector at a country level and compared this to existing or planned activities. Those countries 
with the highest levels of implementation of necessary actions include Belgium, France, 
Germany, Cyprus, Slovakia, Spain and the UK. Those countries with a large number of 
necessary actions but not planned yet include Austria (drought/low flow protection), Denmark 
(all areas), Estonia (flood protection and coastal zone), Ireland (flood and drought/low flow 
protection), Slovenia (drought/low flow protection) and Sweden (flood protection and coastal 
zone) (EEA 2007). The Common Implementation Strategy for the WFD recently carried out a 
questionnaire which asked countries how they were planning to include climate change 
adaptation in their first River Basin Management Plans (RBMPs). It was found that the 



 
There are a number of reasons why some European countries are yet to make the shift in 
policy focus from mitigation to adaptation including resources, perception that mitigation is 
more important or lack of awareness of the need for adaptation. It is recommended that 
countries that are yet to consider adaptation in their climate change policy follows the 
example of the UK in identifying the impacts of climate change and looking at ways to adapt. 
In order to facilitate the shift from mitigation to adaptation, it may be necessary for the 
European Commission to adopt a set of common climat e change scenarios, using the 
work of UKCIP as best practice . Whilst there are a number of projects in Europe which aim 
to produce climate change scenarios (e.g. ENSEMBLES, PESETA, PRUDENCE) and a 
number of national adaptation programmes, there is no agreed common set of scenarios 
which are used to drive and monitor European adaptation policy.   

Climate change mitigation and adaptation should not be seen in isolation from each other; 
both are necessary to address climate change. Adaptation should not conflict with the 
mitigation agenda and it is recommended that adaptation actions are scree ned to 
ensure they will not have adverse effects on greenh ouse gas emissions .  

Source UKCIP 2008, Delta Commission 2008 
 
 
3. Institutions and legislation 
 
Approaches in EU and non-EU countries  
EEA paragraph 
 

Text Box 1: National adaptation programmes in Europ e 
 
UK Climate Impacts Programme (UKCIP) 
UKCIP was established in 1997 to help co-ordinate scientific research into the impacts of 
climate change, and to help organisations adapt to those unavoidable impacts. The 
majority of UKCIP’s funding is from the UK Government Department for Environment, 
Food and Rural Affairs. UKCIP publishes climate change scenarios on behalf of the UK 
Government. The scenarios show how the UK’s climate might change in this century. 
The UKCIP02 climate change scenarios have been widely used in research into the 
impacts of climate change. In summer 2009, the next set of climate change information, 
UKCIP08, will be published.  
 
In addition to producing scenarios, UKCIP works with businesses and organisations to 
help them assess how they might be affected by climate change, so they can prepare for 
its impact. UKCIP has developed a range of tools and information to help organisations 
consider the physical and economic risks of climate change as well as develop 
adaptation strategies.  
 
The Delta Commission, Netherlands 
The Delta Commission has recently reported its advice on flood protection and flood risk 
management for the next century. The report makes twelve recommendations which 
include improving current standards of protection of existing dikes by a factor of 10 but 
also focusing on spatial planning, managed realignment and beach nourishment. The 
twelve recommendations make up the Delta Programme and a new Delta Act will 
provide the legislative anchor for the political-administrative organisation for the 
improvement of water security.  
MORE ON DUTCH ADAPTATION PROGRAMMES?  
 
OTHER EXAMPLES? 



which are linked to climate change adaptation; for example the Water Framework Directive 
(WFD) and the Floods Directive. The Green Paper on adaptation in the EU recommends that 
all relevant EU directives are screened to ensure they are compatible with climate change 
adaptation.  
 
The WFD subsumes former water legislation into a new overarching programme to deliver 
long-term protection of the water environment and improve the quality of all waters, including 
groundwaters, surface waters and associated wetlands (Environment Agency 2008). There 
are potential synergies and conflicts between climate change adaptation and the WFD. The 
impacts of climate change, such as higher temperatures and reduced flows, may impede 
delivery of the WFD and the Programmes of Measures (POMs) designed to deliver good 
water status may not be flexible enough to allow for adaptation to uncertain impacts of 
climate change. It is therefore recommended that EU Directives are screened to identify 
how the impacts of climate change will affect their  delivery.  
 
Although climate change may pose a risk to delivery of the WFD the strategic, systematic, 
iterative and cyclical nature of WFD implementation is recognised as being an ideal 
mechanism to understand and adapt to climate change trends. Climate change adaptation for 
water can in theory be planned and incorporated throughout the process. Further, the 
objective the WFD is aiming to deliver will help reduce the impacts of climate change through 
building ecosystem resilience.  
 
Despite the obvious links between climate change impacts and the state of the water 
environment, adaptation to climate change is not addressed explicitly in the WFD. This may 
be attributed to the relatively recent ‘switch’ from mitigation to adaptation in policy focus (see 
section 2). However, measures to cope with climate change will be included as part of the 
implementation of the WFD, starting with the first planning cycle for 2009. The Common 
Implementation Strategy Strategic Steering Group will be producing guidance on climate 
change adaptation and the WFD in 2009. In a recent report by the Common Implementation 
Strategy for the WFD, it was found that the majority of countries in Europe were planning to 
include measures in the first River Basin Management Plans which are 'win-win' or 'no-regret' 
measures in relation to climate change adaptation. The most commonly reported ‘win-win’ 
and 'no-regret' measures were in relation to water use efficiency, land use planning, flood 
management, diffuse and point source pollution and hydromorphological pressures (Horvath 
et al. 2008). However, of the 18 countries that said they would include adaptation measures 
in the RBMP, only 10 plan to carry out a ‘climate check’ on the POMs (Hovarth et al. 2008). It 
is therefore recommended that Member States carry through a commitment to 
adaptation in their RBMPs into the POMs.  
 
The European Directive on the Assessment and Management of Flood Risks (the Floods 
Directive) requires Member States to assess if water courses and coast lines are at risk from 
flooding, to map the flood extent and assets and humans at risk in these areas and to take 
adequate and coordinated measures to reduce this flood risk (European Commission 2007). 
In preparing flood risk maps and management plans, Member States should take into 
consideration long term developments including climate change. This provides a further 
driver for Member States to consider climate change adaptation and again raises the 
question of whether there is a need for a set of common set of European climate change 
scenarios against which adaptation strategies can be developed (see Section 2 above).  
 
There are also a number of EU Directives relating to the water industry that are likely to 
cause conflict between climate change mitigation and adaptation. For example, the Urban 
Wastewater Treatment Directive sets the treatment standards that are required in order to 
discharge water to the environment. The impacts of climate change, for example low flows in 
receiving waters, may make it more difficult to reach discharge standards without increasing 
the amount of treatment, and therefore energy use, required.  Whilst it is possible that 
improvements in water quality and reductions in carbon emissions are achievable in tandem, 



conflict with climate change mitigation objectives.    
 
Transboundary cooperation 
The impacts of climate change will not respect poli tical borders and significant 
transboundary co-operation will be required to deli ver adaptation . For example, an 
increase in snow melt in Alpine regions may alter river discharge, resulting in flooding further 
downstream.  
 
There is already considerable experience of transboundary cooperation within the Eureopean 
Union, see Text Box 2. One of the novel features of the WFD is that water is managed at the 
scale of river basins, the natural geographical and hydrological units. However, as about 60% 
of the EU’s surface area lies within river basins which cross one or more national boundaries 
(European Commission undated) this means that a significant amount of transboundary co-
operation is required to prepare and implement River Basin Management Plans.  Text Box 2 
describes transboundary co-operation in identifying climate change impacts and delivering 
adaptation within Europe.  
 
The UNECE Convention of the Protection and Use of Transboundary Watercourses and 
International Lakes (Water Convention) is intended to strengthen national measures for the 
protection and ecologically sound management of transboundary surface waters and 
groundwaters. According to article 2 of the Water Convention, riparian Parties should 
cooperate to develop harmonized policies, programmes and strategies for transboundary 
basins. Although the Convention does not explicitly mention climate change, it provides a 
strong basis for transboundary cooperation on the issue of climate change and development 
of adaptation strategies. 
In order to facilitate transboundary cooperation, Member States need access to standardised 
data sets and information on climate change. A set of common European climate change 
scenarios (see Section 2 above) would assist countr ies in planning for climate change 
and will be vital for ensuring transboundary cooper ation .  
 

Text Box  2 Transboundary co -operation in Europe  
 
River Danube 
The ICPDR (International Commission for the Protection of the Danube River) is an 
international organization consisting of 13 cooperating states and the European Union. 
The ICPDR provides the platform for coordination necessary to develop and establish a 
river basin management plan for the Danube River Basin. The WFD has added 
strength to the efforts to coordinate actions in support of integrated river basin 
management and created anew tool for the effective management of water resources.  
 
The ultimate goal of the ICPDR is to implement the Danube River Protection 
Convention by promoting and coordinating sustainable and equitable water 
management, including conservation, and rational use of waters for the benefit of the 
Danube River Basin countries and their people. The ICPDR pursues its mission by 
making recommendations for the improvement of water quality, developing 
mechanisms for flood and accident control, agreeing on standards for emissions, 
assuring that these measures are reflected in the Contracting Parties' national 
legislations and are applied in their policies. 
MORE ON ICPDR CCA ACTIVITY 
 
Transboundary mapping of water resources 
The World-wide Hydrogeological Mapping and Assessment Programme (WHYMAP) 
was launched in 1999 to contribute to world-wide efforts to better study, manage and 
protect freshwater resources. The programme aims to collect, collate and visualise 
hydrogeological information at a global scale. The outputs of the project can be used in 
combination with the output of climate change scenarios to identify European 
groundwater resources vulnerable to the impacts of climate change.  



UNECE Draft guidance on Water and Climate  
In 2006, the Task Force on Water and Climate was established under the UNECE Water 
Convention. The Task Force is responsible for the development of Guidance on Water and 
Climate Adaptation which is designed to support cooperation and decision-making in 
transboundary basins on a range of relevant or emerging issues as a result of climate 
change. The Guidance addresses adaptation to flooding, drought, water quality, health as 
well as practical ways to cope with transboundary impacts through integrated management of 
surface and groundwater (UNECE/WHO 2008). The document is aimed to be used in a 
transboundary context, but will also be relevant to national policy and planning strategies.  
 
Climate change information is in the Guidance the basic element upon which the vulnerability 
of communities in a basin is assessed. Additionally, this information is required in order to 
evaluate the effectiveness of measures as well as to be able to reflect upon the validity of the 
policy base under changing circumstances. A set of common European climate change 
scenarios (see Section 2 above) would assist countries in planning for climate change and 
will be vital for ensuring transboundary cooperation.  
 
The Guidance distinguishes five different types of adaptation measures;  

• Prevention measures – mitigation measures to prevent negative impacts of 
climate change and climate variability on water resources management;  

• Measures to improve resilience – measures to improve adaptive capacity; 
• Preparation measures – measures to reduce the negative impacts of 

extreme events on water resources management; 
• Response measures – measures to alleviate the direct negative effects in the 

aftermath of extreme events; and  
• Recovery measures – measures aimed at restoring the societies after an 

extreme event. 
 

The UNECE Water Convention is designed to address issues across the European region 
but has wider relevance. In 2006 it was decided that countries outside the UNECE region 
could enter the Water Convention. Any countries sharing a transboundary water course or 
international lake can enter the Water Convention in order to establish a legal framework for 
cooperation.  
 
European Commission Green and White Paper on adapting to the impacts of climate change  
The European Commission published a Green Paper on adapting to climate change in 
Europe. The Green Paper highlights the impacts of climate change on various socio-
economic sectors across Europe and sets out four lines of priority actions: 

• Early action to develop adaptation strategies in areas where current 
knowledge is sufficient;  

• Integrating global adaptation needs into the EU’s external relations and 
building a new alliance with partners around the world;  

• Filling knowledge gaps on adaptation through EU-level research and 
exchange of information;  

• Setting up a European advisory group on adaptation to climate change to 
analyse coordinated strategies and actions. 

 
The Green Paper will be followed by a White Paper in 2009. The aim of the White Paper will 
be to establish a cross-cutting policy framework, focusing on the added value of action at EU 
level, therefore complementing national and regional adaptation strategies. Building on the 
Green Paper, the White Paper will identify principles for action. The actions identified will be 
focused on: 

• Human capital e.g. awareness raising, capacity building and research;  



Policy; and  
• Grey infrastructure e.g. climate proofing existing and future infrastructure.  

 
An impact assessment will accompany the White Paper. The impact assessment will collate 
available information on climate change scenarios, impacts, costs (e.g. 2007 IPCC report, 
September 2008 EEA/JRC/WHO report) and identify the effects of climate change on 
economic, environmental and social impacts in 7 key sectors (agriculture, forests, fisheries, 
energy infrastructure / building, industry / services, tourism and health) and 3 cross-cutting 
issues (water, ecosystems / biodiversity and land use).The impact assessment will assesses 
actions for each of the sectors and cross-cutting issues and identify relevant policy 
instruments.  

 
 
4. Climate Change Adaptation in Practice  
In this section, a number of practical examples of adaptation to the impacts of climate change 
in the water sector from around Europe are presented. It will focus on best practices, 
experiences and lessons learned in order to provide key messages to benefit other regions.  
 
Types of adaptation 
Adaptation actions can be classified into two categories; building adaptive capacity and 
delivering adaptive actions. Building adaptive capacity refers to actions which aim to enhance 
capacity to adapt: for example, research; changing or developing regulations or standards; 
awareness raising; and working in partnership. Delivering adaptive action refers to those 
which aim to minimise, adjust to and take advantage of the consequences of climate change: 
for example preventing effects or reducing risk; living with or bearing losses; and exploiting 
opportunities (UKCIP 2007). There are no ‘one-size-fits-all’ responses to climate change. 
Responses must be tailored to the nature of the impact but also the nature of vulnerability. In 
the water industry, vulnerability will depend on location, types of risk and the risk profile for 
the company or customer affected 
 
Research and development is an action which aims to build adaptive capacity by increasing 
our knowledge and reducing uncertainty over the nature of the impacts of climate change. A 
considerable amount of research into climate change and its impacts on the water sector has 
been undertaken in Europe. Major projects include Projection of Economic impacts of climate 
change in Sectors of the European Union based on boTtom-up Analysis (PESETA); 
Adaptation and Mitigation Strategies: supporting European climate policy (ADAM); and Water 
Scenarios for Europe and for Neighbouring States (SCENES) (see Text Box 2 below). Other 
activities which aim to build adaptive capacity include introducing or changing legislation, 
policy guidance or standards to take account of cliamte change.  
 



 
 
 
 
 
 
 

 
Water for the Recovery of the Climate – A New Water Paradigm, Slovakia 
Humanity, through its activities (deforestation, agriculture, urbanization), accelerates the 
runoff of rainwater and causes draining of the transformed land. If there is insufficient 
water, immense flows of solar energy cannot be transformed into the latent heat of water 
evaporation but are instead changed into sensible heat. The rise in temperature 
differences causes breakdowns in the small water cycle over the “hot plates” and 
undesired dominance of large water cycle. Warmer air pushes precipitation activities into 
cooler environments, like forested areas, places of higher altitude or geographical 
latitude. It triggers growth of weather extremes, especially droughts and torrential rains, 
accompanied by more frequent flooding, forest fires, drop in groundwater reserves, 
decrease in soil fertility and biodiversity. Local processes over huge areas exploited by 
human beings together with processes that occur without the assistance of humans 
contribute to the global climate change. Part of the climatic change which is the result of 
human draining of a land, can be reversed through intentional watering of a land. 
Renewal of a healthy small water cycle over a land can be achieved through 
comprehensive program of decrease of rainwater run-off, rainwater conservation, its 
infiltration and evaporation. Investment costs for implementation of the measures are 
much less than the other proposed solutions.   
 
Water Scenarios for Europe and for Neighbouring States (SCENES)   
The SCENES is a 4-year project developing and analysing a set of comprehensive 
scenarios of Europe's freshwater futures up to 2025, covering all of "Greater" Europe 
reaching to the Caucasus and Ural Mountains, and including the Mediterranean rim 
countries of north Africa and the near East. These scenarios will provide a reference 
point for long-term strategic planning of European water resource development, alert 
policymakers and stakeholders about emerging problems, and allow river basin 
managers to test regional and local water plans against uncertainties and surprises 
which are inherently imbedded in a longer term strategic planning process. The 
scenarios developed by SCENES will be policy-relevant by identifying the requirements 
of stakeholders and decision makers, and including stakeholders in the scenario-building 
process. A true co-operation will be an essential element of research methodology and 
result dissemination - an active process of interacting between science, policies and 
stakeholders representing different water use sectors will be guaranteed through the 
entire life cycle of the project. 
 
Spatial planning response to physical impacts – ESPACE (European Spatial Planning: 
Adapting to Climate Events) 
ESPACE influenced the philosophy and practice of spatial planning by recommending 
how adaptation to climate change can be incorporated into spatial planning policies, 
processes and practices. Concentrating on water management issues, it was one of the 
first projects of its kind to focus on increasing awareness of the need for spatial planning 
systems to adapt to the impacts of climate change and to begin to provide some of the 
necessary policy guidance, tools and mechanisms to incorporate adaptation into 
planning systems and processes.  
 
The final project strategy output form Phase 1 of the project contains a set of 14 
recommendations for incorporating climate change adaptation in spatial planning, 
including taking a long term view of spatial planning, assessing both vulnerabilities and 
opportunities associated with climate change and integrating climate change adaptation 
into organisations.  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source Finnish Environment Institute http://www.environment.fi/default.asp?contentid=300867&lan=EN 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
European Parliament Declaration on Climate Migrations 
This declaration was adopted at the conference on Climate migrations organised in the 
European Parliament, Brussels, on June 11th 2008. It considers the effects of climate 
change, in particular rising sea level, the phenomenon of desertification, floods and heat 
waves on the living conditions of populations insofar as they may generate degradation, 
disappearances of territory and increased pressure on natural resources such as water. 
The Declaration recommends a number of actions for addressing migration issues in 
Europe including: 

• Mitigation to reduce the magnitude of climate change impacts; 
• Adaptation to impacts of climate change, including restoration of 

affected living areas and habitats; 
• Research into the quantitative and qualitative impacts of forced 

migrations; 
• Prepare for climate migrants and the welcome of displaced people;  
• Consider compensation instruments for the economic, social and 

cultural harm suffered by these displaced persons. 
 
Guidance on flash flood management, Central and Eastern Europe 
The increasingly variable climate in Europe has seen rising numbers of extreme flood 
events in the last decades, in the Danube, Odra and Elbe river basins just to name a 
few. The most deadly floods are those with short lead times – flash floods - which in 
Central and Eastern Europe have mostly a spatially limited character and can occur far 
away from major rivers. The World Meteorological Organization (WMO) and the Global 
Water Partnership (GWP) have responded to this challenge by formulating and 
advocating an integrated approach to flood management embedded in the context of 
Integrated Water Resources Management. Following a pilot project, the report makes 
the following recommendations: 

• Flash floods require a multi-disciplinary and multi-sectoral approach - 
best managed by local authorities, although there is need for a national 
strategy. Appropriate legal provisions should be made to clearly define 
the roles and responsibilities of various institutions at different 
administrative levels (national, river basin, state, district or local) 
involved in flash flood management. 

• The National Strategy should be focussed on providing the necessary 
technical, financial and legal framework for the competent authorities to 
play their legitimate role.  

• Flash flood hazard assessment shall be carried out for all possible 
sources of flash floods within the overall flood risk assessment of the 
river basin. Safety regulations for hydro-technical works should include 
provisions to minimize the risk of generating flash floods through 
operational, maintenance and design. 

• Spatial planning should consider flash floods hazards.  
• There is need for data sharing among the National Meteorological and 

Hydrological Services (NMHSs), Local Authorities, civil protection 
authorities and educational and public awareness institutions on flash 
floods.  

• Greater emphasis on research in atmospheric processes leading to 
flash floods, and in building capacities to monitor and provide better 
warnings on flash floods is required.  In depth studies in the causes of 
flash floods, especially with a view to the role of climatic changes and 
human alterations of the catchment are required. 

• Policy makers should be aware that a reduction in the density of in-situ 
hydro-meteorological monitoring networks would also reduce the 
capacity to adequately monitor and forecast short-duration localized 
hydro- meteorological events such as flash floods. 

 



The physical impacts of climate change on the water sector are described in Section 1 above 
but can be summarised as: 

• Increased pressure on water resources in arid and semi-arid areas as annual 
average rainfall decreases; 

• Increase in available water resources in areas where annual average rainfall 
increases; 

• Increase in demand as temperatures rise; 
• Decrease in water quality due to lower rainfall and higher temperatures; 
• Increase in flood risk due to increased rainfall, snowmelt and sea level rise.  

 
Preventing the effects or reducing the risk of climate change impacts can be done through 
improvements to infrastructure and hard engineering or through behaviour change and ‘soft’ 
engineering (GWP 2008). In addition to physical impacts, climate change is likely to have 
socio-economic impacts that change the nature of customer demand for water services. For 
example, account must be taken of the potential impact of peoples migrating from countries 
bordering the EU and beyond where climate change impacts may be more severe. Text Box 
3 describes example of risk reduction through infrastructure improvements in the water 
industry and changes to the spatial planning system. 
 
The water sector is relatively advanced in its thinking on climate change adaptation 
compared to other economic sectors. This is likely due to the existing vulnerability of the 
sector to weather and climate and early recognition that climate change will bring additional 
challenges that will impact on services, assets and customers. However, current impact 
assessments in the water sector are generally focussed on components of the water industry 
and do not consider approaches to, or impacts on, the entire system. Better water 
management will be essential if communities are to adapt successfully to climate 
induced changes in their water resources (GWP 2008). Adaptation action in the water sector 
needs to be integrated and flexible. From experience of climate change impact and 
adaptation assessments in Europe, it is recommended that a holistic approach to 
adaptation is taken that focuses on all aspects of the water cycle  (see Text Box 2 on 
New Water Paradigm).  
 

 

Text Box 3: Delivering adaptive actions   
 
EUREAU to provide 1-2 paragraphs on adaptation in the water industry – 
operational/physical infrastructure etc 
 
PR09 and climate change, UK 
i.e. what is the UK Water Industry doing/expected to do to fund adaptation to climate 
change over the period 2010-2015.   
 
Flood storage, Waterschap Noorderzijlvest, Netherlands 
The approach to flood defences in the Netherlands is changing. Historically, the focus 
has been on heightening the dikes but now the focus is on building dikes which are 
strong enough to resist most of the water and provide flood storage areas. This is one of 
the recommendations of the Delta Commission. 
 
The Noorderzijlvest waterboard is responsible for surface water and flood management 
in northern and western Gronigen, Drenthe and the north-western part of the Frisian 
Lauwersmeer. In order to address flood risk in the area, the water board has created a 
number of large water retention areas (about 1500ha). The basins not only reduce the 
risk of flooding in low lying land but also provide ecological and recreation benefits.  
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Further adaptation required 
Whilst there has been considerable progress in climate change adaptation in Europe, there 
are a number of areas where further work is required. Although data is required to improve 
understanding and prediction of climate change impacts, hydrological monitoring in Europe 
has decreased over the last few decades. It is recommended that the European monitoring 
network is reviewed and improved in order to meet the challenge of adapting to climate 
change.  
 
The nature of climate change is such that some impacts may not be felt for some time. 
However, there is a need to recognise these impacts over long time horizons and plan 
adaptation actions now. For example, long term policies on adapting natural resources and 
ecosystems in Europe are required. Early action on adaptation will reduce vulnerability to the 
long term impacts of climate change.  
 
The European Water Association (EWA) is an independent non-governmental and non-profit 
making organisation dealing with the management and improvement of the water 
environment. The EWA has a working group on climate change and has recently published a 
position paper on climate change adaptation which recommends that:  

• The EU prepares an overarching European Water Visio n, a long term 
plan for water management in Europe for the next 20 to 25 years focussing 
on water resources and treatment, used water recovery, flood management 
and biodiversity; 

• The European Commission adopts a set of common clim ate change 
scenarios against which adaptation strategies can b e developed ; 

• Relevant EU directives should be reviewed as part of a ‘climate change 
proofing’ exercise ; and 

• The relevant risk maps (e.g. areas at risk of flooding, groundwater sources at 
risk from nearby landfill sites, maps of sensitive areas) that exist in Member 
States are overlain in order to identify the areas of Europe most 
vulnerable to climate change (see also Section 3, transboundary 
cooperation). 

 
 
5. Conclusion and recommendations  
 
To be agreed  

Highlight recommendations throughout text and collate here.  

• Tools such as those developed at a national scale i n the UK could be 
adopted for use across Europe .  

• European Commission to adopt a set of common climat e change 
scenarios,  

• it is recommended that adaptation actions are scree ned to ensure they 
will not have adverse effects on greenhouse gas emi ssions . 

• It is recommended that EU Directives are screened t o identify how the 
impacts of climate change will affect their deliver y. 

• It is recommended that EU Directives are screened t o ensure they do 
not conflict with climate change mitigation objecti ves.   

• The impacts of climate change will not respect poli tical borders and 
significant transboundary co-operation will be requ ired to deliver 
adaptation .  



• The EU prepares an overarching European Water  Vision  
• identify the areas of Europe most vulnerable to cli mate change  
• climate change proofing’ exercise  
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