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1. Introduction  

 
Water scarcity and droughts are becoming increasingly important problems in Europe and in 
many regions all over the world. Lesser water resources can reduce soil fertility, translate 
into land degradation, favour desertification and provoke serious impacts in societies and the 
environment.  
 
Mediterranean countries are particularly affected by water scarcity and drought episodes, 
due to their specific geographic and climatic characteristics. It is wrongly thought, that 
Northern countries are lesser affected by droughts since they present higher precipitation 
values. However, many times, countries with higher values of available water resources lack 
storing infrastructures, and are thus more vulnerable to drought impacts. Recent drought 
episodes have affected central and northern European countries such as UK, Norway or 
Hungary. The following figure shows the affected population in the EU over the past 30 
years. 

EU population affected by droughts in the last 30 y ears
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Source: Member State data, Commission, November 2006 

 
While drought  means a temporary decrease in water availability due for instance to rainfall 
deficiency, water scarcity  means that water demand exceeds the water resources 
exploitable under sustainable conditions. Water scarcity  occurs where there are insufficient 
water resources to satisfy long-term average requirements. It refers to long-term water 
imbalances, combining low water availability with a level of water demand exceeding the 
supply capacity of the natural system. 
 
Droughts  can occur anywhere in Europe, by definition in both high and low rainfall areas 
and in any seasons. The impact of droughts can be exacerbated when occurring in a region 
with already low water resources, with mismanagement of water resources and with 
imbalances between water demands and the supply capacity of the natural system. In some 
regions, the severity and frequency of droughts can lead in the future to water scarcity  
situations due to overexploitation of available water resources. Consequently, attention 



needs to be paid on the synergies between the phenomenon of drought and the 
phenomenon of water scarcity, especially in the river basins being affected by water scarcity. 
 
In addition, climate change could decrease available water resources, worsening scenarios. 
Drought episodes, contrary to other extreme events, such as floods, have a slow onset, are 
difficult to prevent, and the geographic impacted area or specific duration can be difficult to 
identify.  
 
The current chapter summarises the major water scarcity and droughts related impacts in 
Europe and other regions, the political and technical measures being applied and the 
expected outcomes of actions taking place.  
 

2. Progresses since Mexico’s WWF and future steps 
 
During the World Water Forum celebrated in Mexico D.F. in 2006, the European process 
included some specific recommendations for water scarcity and droughts related aspects. 
 
It was stressed the need of better forecasting frequency and intensity of extreme events, to 
invest substantially in real-time monitoring, scenario modelling and data-collection activities 
to increase preparedness and provide early warning systems. Recommendations included 
the promotion of EU and individual European countries innovative and comprehensive risk-
management policies and measures related to water management and spatial planning, in 
addition to improvement of dialogues among stakeholders (both political and technical) that 
were taking place.  
 
Conclusions highlighted that multi-stakeholder approaches were providing multiple benefits, 
including increased public support and greater risk awareness, new forms of public–private 
finance were being developed, and the importance of capacity building and information 
sharing was increasing. 
 
Since Mexico, important steps have been taken. Efforts have been made to gather and 
provide more reliable data at the European, country and river basin level (e.g. the Water 
Information System for Europe-WISE-). A prototype of a European Drought Observatory is 
under development at the Joint Research Centre (JRC) to provide a better drought forecast. 
Regarding policies and measures, clear progresses have been made through political and 
technical initiatives. A clear examples is the European Commission’s Communication 
“Addressing the challenge of water scarcity and drou ghts in the European Union”  to 
the Council and European Parliament (COM(2007) 414 final), which promotes a European 
Strategy, assessment reports, drought management plans and recommendations of specific 
prevention and mitigation measures, among others. Numerous participative approaches 
have taken place at local and river basin scales to discuss drought impacts, as well as 
national awareness campaigns to promote water savings.  
 
Even if many mitigation measures have already been taken, there is no denying that, to 
avoid important damages from future drought events, additional preventive measures should 
be taken. Further data gathering and assessment will be needed. For instance, water 
scarcity long-term impacts will need to be better assessed. Investments to reduce water 
scarcity problems will also help to reduce vulnerability to drought. Further research is clearly 
needed on the links between climate change and water scarcity and droughts, establishment 
and application of indicators, and improvement of early warning systems (there are pilot 
projects in many cases). 
 

3. Major impacts of water scarcity and droughts  
 



During the past years, relevant impacts have been associated to drought episodes, which 
include public supply restrictions, reduction of crops production, effects in water dependent 
ecosystems and loss of wetlands or decrease of recreational activities. Water scarcity on the 
other hand, is causing a need to assess and prioritise water demands. 
 
Many European cities have suffered water restrictions (linked to drinking, watering and 
other uses), with an estimated affected population during 2003-2006 of 50 million inhabitants.  
 
The compilation of data and first estimations have made it possible for the European 
Commission (EC) to estimate the overall economic impacts  of drought events in the 30 last 
years to a total of 100 billion € at EU level. An average of 6.2 billion €/year was reached in 
most recent years, with an exceptional cost of 8.7 billion € in 2003. Economic impacts 
included decrease in hydroelectric and other energy sources production1.Nevertheless, 
although some restrictions directly occurred in public supply, other were linked to less priority 
uses such as gardens watering, public swimming pools use etc. However, these economic 
impacts are hardly comparable to drought impact in developing regions, such as Africa, 
which highly depend on natural regimes, and where drought impacts can lead to loss of 
crops and hunger episodes. 
 
Although environmental impacts  are more difficult to assess and quantify, the examples 
are numerous. Past droughts have decreased river flows, levels of aquifers and lakes and 
thus have impacted dependent ecosystems. Impacts on valuable ecosystems, aquifer 
recharge and reservoirs levels decrease, increase in forest fires, and fish mortality have been 
reported by several European countries during drought periods.  
 
Climate change  is expected to have an impact on water resources, and directly affect water 
scarcity and droughts. Average run-off in Southern Europe rivers is projected to decrease 
with increasing temperatures and decreasing precipitation. In particular, some river basins in 
the Mediterranean region, which often already face low levels of water availability, may see 
decreases of 10% or more below today's levels by 2030. Changing temperatures and 
precipitation patterns may also change the frequency and intensity of droughts, particularly in 
southern and parts of central Europe.  
 
Besides Europe, droughts have had severe impacts in different regions. Some African 
countries, of which economic growth primarily depends on agriculture and grazing, have 
suffered drastic crop losses during drought episodes, causing famines, cattle losses and 
consequent migrations.  
 

 
 
Conflicts over water are common under scarce conditions, especially in transboundary water 
bodies. In the Middle East, water availability represents an added serious problem to war 
conflicts, as well as being the main cause for the conflict and many times, the consequence.  
 

  

 

                                                
1 Water Scarcity and Droughts. Second Interim Report, June 2007, DG Environment, European Commission 

Shared water resources are strong sources of conflict in the Jordan River basin shared by Israel, Jordan, 
Palestine, Syria and Lebanon. The control and allocation of water has been explicitly made a part of the 
ongoing peace negotiations. 

In 2000 FAO reported the threaten of death of millions of people from eastern and southern Ethiopia, parts of 
Eritrea, Somalia, Sudan and Uganda, due to the direct effect of drought in cereal production, increase in import 
requirements and a severe food emergency situation. 



4. Political initiatives  
 
The Council of Ministers of the EU launched a political request  to assess the gravity of 
water scarcity and droughts in Europe in 2006 (leaded by Spain and Portugal). This political 
interest translated into a first interim report assessing the situation presented by the DG 
Environment of the EC. Furthermore, a specific working group was created within the 
Common Implementation Strategy of the Water Framework Directive in 2007. This group 
was made of a Stakeholder Forum with a more political level and mainly led by the EC, and 
an Expert Network to deal with technical aspects, led by France, Spain, Italy and the EC.  
 
After the drafting and discussion process within the stakeholder Forum, the Communication  
of the EC to the Council and European Parliament was issued on 17 July 2007 (COM(2007) 
414 final). This Communication establishes the need for a European Strategy based on 
national and EU measures. It recognises the importance of both problems, and the need for 
undertaking European actions to use, to reform, whenever necessary, the existing tools 
(Common Agricultural Policy, Water Framework Directive, financing mechanisms and 
emergency assistance.). The Communication underlines that water saving must become the 
priority, that all possibilities to improve water efficiency must be explored, and that 
policymaking should be based on a clear water hierarchy. It presents a range of possible 
orientations for managing the problems of water resource scarcity and drought, and quotes a 
certain number of good practices existing in various countries. 
 
In particular, the Communication identifies the following policy options: 

• Putting the right price tag on water 
Recommendations include using appropriate financial instruments and pricing that promotes 
water efficiency, in addition to metering system, and cost-recovery practices. The need to 
use regional EU and agricultural funds to address water quantity issues is also stressed. 
 
Cyprus has taken conservation measures at household level by encouraging the reuse of grey water (i.e. from 
washing and washing machines) for watering gardens and flushing toilets, reducing per capita water 
consumption by up to 40%. In 2007, government subsidies covered 75% of the cost of the system. 

 

• Allocating water and water related funding more efficiently 
Unsustainable land-planning needs to be addressed, as well as tourism and agricultural 
practices in river basins already suffering from water scarcity.  
 
In the framework of the UN convention to combat desertification, Greece has issued a National Action 
Programme which considers specific measures to addressing imbalances between demand and supply 
 

• Improving drought risk management 
Recommends developing drought management plans, an observatory, and establishing 
early-warning systems, preventing, mitigation and follow-up measures.   
The Framework Programme of EC includes setting up of a European Drought Observatory for drought 
forecasting, detection and monitoring, while benefiting from the existing expertise and data availability. 
 
As a follow-up measure of the Communication (COM(2007) 414 final) and a contribution to the awareness and 
early-warning aspects in the management of natural hazards, the Joint Research Centre (JRC) of the European 
Commission is developing a prototype of the European Drought Observatory for drought monitoring, detection, 
forecasting, and assessment. The system will be developed in close collaboration with European and 
international research partners as well as with EU Member States and regional competent authorities. The 
development of the European Drought Observatory is envisaged to be completed by 2012 

• Considering additional water supply infrastructures 
The EU considers the possibility of using additional water supply infrastructures, but clearly 
states the need of previously demonstrate sustainable use, water savings and awareness. 



 
Additional water resources can be obtained through different practices, e.g. waste water 
reuse, desalination, transfers, reservoirs, etc. Wastewater reuse  can represent important 
additional resources. Nevertheless, it requires a careful checking of both environmental and 
public health effects, setting of quality standard (e.g. agriculture, crop and vegetables 
production).  

 

 
 

 

• Fostering water efficient technologies and practices 
Efficient technologies that allow for water and energy savings should be promoted.  
 
In Spain, proactive water-saving programmes have been launched in several towns and led to significant results. 
In 1997, Zaragoza launched an overall programme based on updated water devices and equipment, metering 
introduction and public awareness. Its implementation resulted in 1.2 billion litres of water saving per year and 
the lowest water consumption per inhabitant and per day in Spain (96 l/person/day) 

• Fostering the emergence of a water-saving culture in Europe 
The use of public awareness campaigns, labelling as effective way to provide targeted 
information to the public on water performance and on sustainable water management 
practices should be promoted. Quality or certification schemes to promote products that use 
water efficiently. 

 

 

• Improving knowledge and data collection: Promotes early-warning systems. 
Promotion of a water scarcity and drought information system throughout Europe and 
research and technological development opportunities. 

• Fostering water savings (promoting a water culture).  
 

The EC Communication establishes a European Strategy , which purpose is to yearly assess 
the progress that is occurring at national and EU level on the specific measures to avoid 
water scarcity and droughts impacts. This Strategy aims at fostering the application of 
recommendations, assess policy and technical measures application, to work towards a 
water planning and management.  
 
The Euro-Mediterranean water strategy 
 
Water Directors of Euro-Mediterranean countries have expressed the need of addressing 
water scarcity and droughts issues in several meetings. It is foreseen that the launching of 
the Barcelona Process: Union for the Mediterranean project will include a relevant 

In line with this idea, the European Water Partnership has recently launched the Aquawareness / Water 
Stewardship initiative to respond to the current water challenges, and aims at contributing to a movement of 
change in Europe. Aquawareness, supported by EU Commissioner Stavros Dimas, will be guided by the 
following objectives: support the shift of mindset in Europe towards a water saving culture, create awareness 
among political decision makers, key stakeholders and citizens and support the change of behaviour and 
practices  

Many Mediterranean countries such as Spain, Cyprus, Italy or Malta, are having a wide use of wastewater, 
which can represent between 5 to 60% of their water consumption, mainly dedicated to agriculture. For Israel 
and Jordan wastewater reuse percentage can be greater than 80% of their water needs. 

Several EU policy instruments already support the development of waste water reuse:  
• The Urban Wastewater Treatment Directive (91/271/EEC) requires that “treated wastewater shall be 

reused whenever appropriate” under the requirement of “minimising the adverse effect on the 
environment”. 

• The Water Framework Directive (WFD) (2000/60/EC) refers, under Annex VI (v) to “emission 
controls” and under Annex VI(x) to “efficiency and reuse measures, inter alia, promotion of water 
efficient technologies in industry and water saving techniques for irrigation” 



environmental and water component. Within this, the Union could include, among the political 
priorities, reducing water scarcity and drought impacts by promoting integrated water 
resources management, saving campaigns, technical modernisation of irrigation techniques, 
and capacity building strategies.  
 
International Initiatives 
 
The Commission for Sustainable Development (CSD-17) of United Nations is working on the 
specific topic of Desertification and Drought , consolidating a common EU approach, 
supported by other regions, in the subject to raise political awareness. This topic was added 
to the 2008/09 cycle to strengthen consciousness of the related problems, and foster the 
international will in the progress of the Convention to Combat Desertification  application.  
 

5. Legislative tools and technical measures  
 

Analyses made by the EC and Member States of the drought management policies in some 
countries today indicate that decision-makers usually react to drought episodes through a 
crisis-management approach by declaring national or regional drought emergency 
programmes to alleviate impacts. This is done rather than developing comprehensive, long-
term drought preparedness policies or actions that may significantly reduce the vulnerabilities 
to extreme events. Based on experience, drought management is nowadays shifting from a 
risk to a planned approach. Following is a summary of legislative and technical measures 
being applied to reduce water scarcity and drought impacts.  
 
The European Water Framework Directive 
 
The environmental objectives of the Water Framework Directive (WFD) are the core of the 
EU legislation, providing for a long-term sustainable water management based on a high-
level protection of the aquatic environment. This Directive establishes the objective of 
achieving a good ecological status  of all European waters by 2015. Although it mainly sets 
qualitative objectives, this European piece of legislation, addresses to some extent 
quantitative issues. In particular, it promotes the application of appropriate measures 
(Programmes of Measures of the River Basin Management Plans) and includes the 
possibility of developing specific drought management plans. However, the lack of water 
resources in water bodies, could directly affect the achievement of the good ecological 
status. Moreover, some countries (Spain, France and Italy) feel the lack of a more complete 
guidance within the Directive to address these issues, are challenging countries facing water 
scarcity and droughts to comply with it. The Directive does not specifically establish legal 
requirements and parameters for quantitative management of surface water (only in the 
Groundwater Daughter Directive) and there are no standards for using “non conventional” 
waters (e.g. waste water reuse, rainfall waters).  
 
In addition, while the WFD foresees the possibility of exemptions in case of prolonged 
droughts , the lack of agreed indicators at the EU level to identify and quantify droughts are 
making difficult the consensus on when and how to apply them. Technical work is being 
developed by the Water Scarcity and Drought Expert Network on a common understanding 
of the phenomenon and its impacts.  
 
Water Scarcity and Drought Expert Network 
 
Within the Water Scarcity and Drought Expert Network, discussions are ongoing to 
determine how prolonged droughts  could be identified, and under which circumstances 
Member States could obtain exemptions (e.g. postponing compliance deadlines or, less 
preferred, reducing established environmental objectives). Technical criteria that could help 



in the process were identified (e.g. river flow, aquifer and reservoir levels, precipitation, 
drought duration, etc.). 
 
As a main technical product of this CIS Expert Network, a “Drought Management Plan 
Report, Including Agricultural, Drought Indicators, and Climate Change Aspects” was 
produced and approved by European Water Directors on November 2007. This report 
establishes the basis for developing drought management plans (complementary to River 
Basin Management Plans –RBMP-). It helps Member States to mitigate and prevent drought 
effects minimizing socio-economic and environmental impacts, experience that can be 
shared with and transferred to other regions. The report identifies and assesses gaps within 
the WFD when dealing with droughts. It provides technical recommendations to establish 
useful indicator systems to declare drought status, and establishes measures, in accordance 
with indicators status, consistent with RBMP. It encourages the public participation process 
when elaborating drought plans, as means to find agreed measures, and avoid conflicts.  
 
This report highlights the difference between water scarcity and droughts, which are different 
phenomena and the gravity of droughts since they are not predictable, present gradual slow 
impacts and may be of long durations. It shows, once again, that the phenomenon is 
affecting all EU countries, and thus not a Southern only problem.  
 
Drought management plans (DMPs) can be powerful tools to reduce impacts, mainly based 
on early warning systems, drought stages scales with clear thresholds adjusted to indicators, 
and programs of mitigation measures. Agriculture activities are highly affected by droughts, 
and CAP instruments can help when facing drought effects. The report provides a potential 
catalogue of measures for agricultural purposes. In addition, the report highlights the role of 
groundwater, as a basic aid to increase water availability under drought conditions (ensuring 
its post-recovery). Finally, it remains that climate change is expected to influence the 
baseline of present drought issues, with potential impacts on water quantity and quality, and 
thus adapting planning measures will be needed.  
 

 
 
Working towards common indicators 
 

Examples of drought management in Member States  

Spanish Drought Management Plans 
To minimise the negative environmental, economic and social impacts caused by frequent droughts and 
following the Spanish water policy framework and a hydrological indicator national system, River Basin 
Authorities developed Drought Management Plans (DMP), which were approved through Ministerial Order in 
March 2007. They include mitigation measures to be applied in the different water resources management. 
Since their implementation, the DMPs have provided the bases for a planned drought management, 
establishing drought phases and describing the measures that should be progressively applied and the 
needed monitoring and follow-up processes. Furthermore, the Plans include methods and measures 
previously agreed by all participating stakeholders: civil society, public administration and scientific 
community. The main results include a more controlled and planned management of droughts that has 
allowed prioritising uses, ensuring public urban supply and minimising environmental degradation.  
 
England and Wales 
The Department for Environment, Food and Rural Affairs (Defra) in England and the Welsh Assembly 
Government in Wales have policy responsibility for the legislation that governs water resources which 
includes the law relating to hosepipe bans, drought permits and drought orders works, drought planning and 
long term planning by water companies. During drought, it works closely with the Environment Agency and 
the water companies to ensure that the public water supply is maintained and that the environment does not 
suffer unduly. The Government’s formal role when water is under stress is to deal with drought order 
applications made to Ministers. During a drought, the Environment Agency works with water companies to 
find the best ways of managing supplies and decides whether to issue drought permits that allow water 
companies to make the most of available supplies or to reject permits, often due to possible environmental 
damage. 



Finding appropriate and representative indicators, that can show national and river basin 
scale problems related to water scarcity and droughts is a difficult task. In addition, it is even 
harder to find a set of indicators, which can provide a homogenous assessment of the 
European situation. However, the EC is committed to deliver annual assessment reports on 
the evolution of the extent and impacts of water scarcity and droughts across Europe based 
on common, and agreed indicators.  
 
To support the development of a regular report by the EC to follow up on the 
Communication, the work related to the definition of indicators will continue in cooperation 
with the European Environment Agency (EEA). Reports based on updated data and agreed 
indicators will be drafted in 2008 and 2009. In a first step, these assessments will have to 
rely on available data. The biggest current problem in data availability is the access to data 
on water abstraction and water use per river basin district. Further efforts are needed, in 
particular from water statistics, to aggregate these data from water utilities on a river basin 
district level to be in line with the WFD principles.  
 
The recently established Water Information System for Europe, and its section on water 
scarcity and droughts, will be linked to the process. 
 
Research activities 
 
European research projects and the collaboration among research institutes, universities, 
public administration, and water authorities help to better assess and manage available 
water resources in a sustainable way and to mitigate effects of natural hazards, thus 
addressing the aspects of water scarcity and droughts. Within these projects, efforts have 
been focusing on   

• Characterization of drought events in space and time 
• Effects of predicted climate change to frequency and severity of future drought events 
• Development of drought indices 
• Derivation of management guidelines in drought and water-scarce situations 
• Improvement of technologies to treat and manage water (e.g. wastewater reuse) 
• Technological improvement and increased acceptance of modern irrigation schemes 

to save water in the agricultural sector 
• Quantification of economic and environmental impacts caused by water scarcity and 

droughts 
 

 
 

Some past EU funded research projects with focus on  droughts  

- RTD-FP4 ARIDE research project “Assessment of the Regional Impact of Droughts in Europe” (1998-
2000) 

- RTD-FP5 ARID cluster with the three projects “WaterStrategyMan”, “Aquadapt”, and “Medis” (2002-2005) 
- MEDA Water programme MEDROPLAN project on “Mediterranean Drought Preparedness and Mitigation 

Planning” (2003-2008) 



 
 

6. Key Messages and recommendations 
 
Following are some key messages to address water scarcity and drought impacts in Europe, 
which experiences can be shared with other regions suffering similar circumstances.  

• Addressing water scarcity requires actions at local, national, international and river 
basin levels, leading to increased collaboration between nations on shared 
management of water resources (rivers, lakes and aquifers) and of the benefits 
thereof. 

• Under water scarcity conditions, it is important to have a clear knowledge of available 
water resources and existing demands, and prioritize uses by ensuring the 
participation of all stakeholders.  

• To ensure a balance between resources and sustainable demands, it is essential to 
promote a diversified and integrated water resources management, by combining 
sources and techniques: natural flows, groundwater, rain harvesting, stored water 
(e.g. reservoirs), reused and desalinated sources etc.  

Ongoing EU funded research projects that consider a spects of droughts and water scarcity in their 
work programme:  

RTD-FP6 AQUASTRESS integrated project (2006 – 2009)  

RTD-FP6 EU WATCH integrated project “Water and Glob al Change” (2007 – 2011) 

RTD-FP7: The XEROCHORE project: - An Exercise to As sess Research Needs and Policy Choices in 
Areas of Drought. Approved in 2008, aims at assisting in the development of a European Drought Policy in 
accordance with the EU Water Framework Directive, by synthesizing knowledge on past, current and future 
drought events. Its objectives include providing information on possible impacts of droughts, as well as 
guidance in planning, implementation and scenarios. In addition, it aims at further extending and developing the 
drought network that was established as part of the European Drought Centre (EDC); initiating a long lasting 
platform through the network that communicates drought related research and policy making within the 
research community and the wider public.  
RTD-FP6: PLEIADeS (Participatory multi-Level EO-ass isted tools for Irrigation water management and 
Agricultural Decision-Support)  is a research and technological development project co-funded by the EC, 
which addresses the efficient and sustainable use of water for food production in water-scarce environments 
and considers the economic, environmental, technical, social, and political dimensions through a synergy of 
leading-edge technologies and participatory approaches. These technologies provide easy access to 
information for all stakeholders while active participation will be effected by spatial information and innovative 
networking tools. A set of pilot Case Studies represents a sample of the wide range of conditions found in the 
European and Southern Mediterranean and in the Americas, covering Portugal, Spain, Italy, Greece, Turkey, 
Morocco, Mexico, Peru, and Brazil.  

RTD-FP6: NeWater (New Approaches to Adaptive Water Management under Uncertainty)  is an Integrated 
Project that identifies key elements of current water management regimes and investigates their 
interdependence. Research is focused on transformation processes of these elements in the transition to 
adaptive integrated water resources management. Key IWRM areas where NeWater is expected to deliver 
breakthrough results include: governance in water management, sectoral integration, scales of analysis in 
IWRM, information, infrastructure, finances and risk mitigation strategies in water management and stakeholder 
participation. A set of pilot Case Studies have been developed in different rivers, covering Rhine, Elbe River 
Basin, Guadiana, Tisza Basin, Amudarya, Nile and Orange. 

SCENES, jointly funded by EC 6th Research Framework Programme and the research programmes of the 
collaborating organizations, 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. The 
selection criteria applied has resulted in the selection of four case study regions: Mediterranean region 
(including North Africa and Turkey), Eastern Baltic region, lower Danube region, and Black Sea region, with the 
River Volga as its most Eastern boundary.  



• The river basin scale should be used as a management unit, as promoted by the 
Water Framework Directive, and other water protection policies and initiatives.  

• Water resources should be managed by supplying sustainable demands, but 
ensuring at the same time the protection of the environment. This can be especially 
difficult when suffering water scarcity and droughts, but prevention and mitigation 
measures can strongly help in the process.  

• Efficient and water saving technologies should be encouraged in all cases. 
Modernization of irrigation techniques can be especially helpful, since agriculture is 
the major water-demanding sector in a number of European countries.  

• Climate change adaptation measures should be adopted, since decreases in water 
availability are expected in the medium and long-term in Europe and other regions. 
Adaptation measures should be coupled and linked to drought planning and 
management, since the intensity and frequency of episodes are likely to increase.  

• Cooperation among countries sharing transboundary waters should be encouraged 
and promoted, and specific rules or flow regimes can be agreed through the River 
Basin Planning process under the Water Framework Directive so drought episodes 
impacts are not exacerbated by mismanagement upstream.  

• Public participation should be promoted, to ensure understanding of the need to 
prioritise demands for water that may arise when dealing with water scarcity and 
drought.  

• Improve data collection and assessment 

• Use of powerful tools to alleviate drought impacts: Drought management plans, 
indicator systems, early warning systems 

• Use of thresholds to determine drought phases and establish measures according to 
the gravity of the episode. Thresholds would need to be established based on a well-
developed monitoring system, and proportionate to the risk. 

• Promoting an integrated management of groundwater.  

• Strengthening the knowledge/information and political/legal basis to fight and control 
desertification and manage drought. 

• Importance of a clear communication and dissemination of policies and practices to 
tackle degradation of natural resources (water, biodiversity, soil) 
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