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Summary
Framework of the workshop
1. Floods are natural phenomena that are necessary for the survival and health of the ecosystem. Floods can, however, also lead to widespread damage, health problems and even deaths. This is especially the case where rivers have been cut off from their natural floodplains, are confined to man-made channels, and where houses and industrial sites have been constructed in areas that are naturally liable to flooding. Therefore, floods often create common problems with locally varying intensity.
2. Floods do not respect borders, neither national nor regional or institutional. Therefore, Transboundary Flood Risk Management is important – it involves both governments – as boundaries are involved – and their people – as risk is involved. The great advantage of transboundary cooperation is to widen the knowledge/information base, to enlarge the set of available strategies and to find better and more cost effective solutions. It is widely recognized that better knowledge on the flood formation processes will lead to better solutions. In addition, enlarging the planning space enables measures to be located where they create the optimum effect. Finally, disaster management is highly dependent on early information and needs forecasts and data from the river basin as a whole. 

3. The United Nations Economic Commission for Europe (UNECE) Convention on the Protection and Use of Transboundary Watercourses and International Lakes – in short: the UNECE Water Convention – aims at strengthening measures to protect and ensure the quantity, quality and sustainable use of transboundary water resources an to foster cooperation. The Convention takes a holistic approach based on the understanding that water resources play an integral part in ecosystems as well as in human societies and economies. It is committed to integrated water resources management (IWRM). The necessity and urgency of transboundary cooperation in flood management has been acknowledged for example in the Convention’s Guidelines on Sustainable Flood Prevention as well as the subsequent Model Provisions on Transboundary Flood Management and in a number of capacity-building activities. 
4. For this reason, a workshop on transboundary flood risk management was organized on 22 and 23 April 2009 by the United Nations Economic Commission for Europe (UNECE), the Government of Germany, the Government of the Netherlands and the World Meteorological Organization (WMO). The aim of the workshop was to exchange experiences and knowledge between EU and non-EU countries, in order to to improve international cooperation in the field of flood management.
Format of the workshop

5. The workshop included presentations and discussion of ten case studies from river basins in the UNECE region. The case studies focused on joint flood forecasting and flood warning, exchange of data, joint flood risk management planning and institutional and legal arrangements for cooperation.
Findings of the workshop

6. All presenters highlighted the importance of cooperation in flooding events. However, numerous challenges for transboundary flood risk management still exist, especially in countries in Eastern Europe, Caucasus and Central Asia (EECCA) and South-Eastern Europe (SEE). These include the lack of a legal framework for cooperation (although cooperation on a technical level often exists), lack of capacity and resources, lack of public participation and awareness, as well as looming expected climate change impacts. 
7. Differences in problem perception between riparian countries represent a major challenge and should be overcome through communication, joint monitoring, exchange of data, etc. A joint problem definition and understanding of interests and concerns of all riparian countries is a necessary precondition for finding solutions. 
8. Transboundary flood risk management should be part of integrated water resources management (IWRM). Many problems related to the implementation of transboundary flood risk management are problems that are closely related to integrated water resources management. Flood management should be embedded into the overall joint integrated water resources management of the basin. All riparian countries should take part in the cooperation.
9. Joint bodies and existing transboundary agreements, if they exist, often provide the best forum for agreeing on joint flood risk management plans. Specific questions may be regulated by a specific protocol. For example, to address these challenges in the Sava River basin, the framework agreement on the Sava was complemented by a specific Protocol on flood management. 
10. Flood risk management strategies should follow all steps of the risk management cycle. Cooperation is necessary in every step. Learning from past mistakes - both from the own country and from other countries - needs to be improved. The evaluation should be fed back in the risk management cycle. Lessons from past experiences should be assessed, documented and taken into account, and should also be shared with other countries.
11. Good transboundary communication is essential for good cooperation. Sharing of hydrometeorological data across boundaries is important for cooperation and should be endorsed by governments. Insufficient communication, lack of data exchange and information between riparian countries is still a major problem for proper flood risk management. However, there are numerous positive examples such as the European Flood Alert System or the cooperation between Austria and the Czech Republic on the Morava River basin.
12. Communication and information of the public as well as public participation are crucial for flood preparedness. This is also true for low-probability, but high-risk events, such as dam failures.
13. Technical cooperation is in many cases ahead of institutional and political cooperation.  However, both technical and institutional/political cooperation are required. Political support is needed to make technical cooperation sustainable, long-term and effective in the field of transboundary water management. In most cases, the technical capacity is there, but institutionalisation brings progress in the transboundary flood risk management. The Water Convention can help in this regard. A step-by-step approach to gain political support is recommended. Joint flood forecasting, flood warning and exchange of data is currently much more common than joint flood risk management planning.
14. Climate change increases both the magnitude and the frequency of floods, thereby exacerbating many flood problems. There is still a large uncertainty about the exact climate change impacts in many basins. Therefore, agreements for cooperation should be flexible, especially concerning the terms of reference of joint bodies, and should incorporate a cross-sectoral approach.

15. Numerous tools to support national and transboundary flood risk management are available, but often not widely known in EECCA-countries. Existing international framework agreements such as the UNECE Water Convention and EU directives such as the flood directive should be implemented and enforced as they support transboundary cooperation. However, participants felt that enforcement and compliance mechanisms should be created to ensure full implementation. 
16. The World Meteorological Organization through the Associated Programme on Flood Management and the newly created Helpdesk provide important support tools for countries. In addition, EU tools such as the European Flood Alert System, EXCIFF and EXCIMAP could be useful for EECCA-countries if extended towards the East and if Russian translation is provided. Transparency on possible funding sources needs to be ensured. 
17. Transboundary flood risk management enables sharing and redistributing risks and resources. In some cases, measures can be more effective if taken in the downstream or upstream country. Sharing benefits and costs across the basin can also involve monetary compensation. This is the case in the Vuoksi River basin, where a common discharge rule has been negotiated between Finland and the Russian Federation. In case of flooding, Finland may release more water and the downstream Russian Federation is compensated for loss of hydropower due to this additional release. However, such mechanisms depend on the specific local circumstances and need to be negotiated and agreed upon by all riparian countries. 
18. Regional workshops on improvement of flood management are considered to be useful. Parties’ delegations felt that, despite the apparent missing political will in some regions, technical meetings for information exchange, e.g. based on pilot projects and examples from different countries, could be helpful to sustain region-wide progress. Some issues can be solved with technical expertise only. An inventory of knowledge gaps and technical needs was suggested to improve transboundary flood risk management. Successive capacity building and training for both the technical and the decision-making level could help improve both the knowledge base and international cooperation.

19. The workshop concluded with a call for regional workshops, trainings and especially for pilot projects to improve transboundary flood risk management in transboundary basins in the UNECE region. 

1
Introduction
19. Floods are natural climate-driven processes. In the last decades, major floods in Europe have caused fatalities, displacement of people, great economic loss and had a large impact on nature. Apart from the possible negative impacts, however, floods can be beneficial for society. Appropriate flood risk management will reduce the risks and damages caused by flooding.
20. Floods are part of the water cycle and supply floodplains with sediment and nutrients: the main reason for early settlement in and development of floodplains. Both natural characteristics and human interventions and activities in river basins influence the amplitude, frequency, duration and impact of floods. In many regions, climate change seems to increase the probability and magnitude of flooding, while human behaviour often reduces the resilience of the land and water resources in the system.

21. Floodplains are attractive for human settlements in highly populated areas because of their economic potential. The floodplains are often fertile agricultural areas and the rivers provide excellent transport routes. Yet, the ongoing occupation of the flood plains has increased the flood risk. In addition, the increasing investments in traditional flood management options – like storing runoff, increasing the river’s capacity and separating river and population by dikes – have affected the hydrological, ecological, economic and social functioning of the river basin.

22. Because traditional flood control has essentially been problem driven, the effect of interventions on other areas in the river basin (upstream or downstream) or on other components of the water system (land use, drinking water services, ecological services) have largely been neglected. In addition, the construction of ‘visible’ structural flood protection measures has reduced the public awareness of flood risks.
23. Considering the benefits of human settlement near rivers and the threats and costs of floods, an approach is needed that supports maximizing these benefits and minimizes loss of life and capital. The holistic approach therefore needs to integrate land and water resources and reduce the vulnerability to floods, recognizing the dynamics of the system as a whole. This of course implies an integrated river basin approach that recognizes the natural geographical and hydrological boundaries of the system rather than administrative and political boundaries.

24. Floods do not respect borders, neither national nor regional or institutional. Therefore, they need to be managed jointly by riparian countries. The great advantage of transboundary cooperation is to widen the knowledge/information base, to enlarge the set of available strategies and to find better and more cost effective solutions
25. The UNECE Convention on the Protection and Use of Transboundary Watercourses and International Lakes (Water Convention) provides an important framework for transboundary cooperation. It obliges Parties to prevent, control and reduce transboundary impact. Since the Convention came into force, these basic obligations have soon been elaborated in more detail and expanded in a number of guidelines, combined with capacity building activities

26. Within the framework of the programme of work of the UNECE Water Convention, a workshop on transboundary flood risk management was organized on 22 and 23 April 2009, under the joint leadership of the Government of Germany, the Government of the Netherlands and in cooperation with the World Meteorological Organization. The workshop aimed at the exchange of experiences and knowledge between EU and non-EU countries, in order to draw lessons to further international cooperation in the field of flood management. The workshop objectives were: 

· to exchange experiences and to support the transfer of results from research projects and other recent activities concerning flood management in the European Union to non-EU countries. Examples included the work of the European exchange circle on flood forecasting (EXCIFF), the European exchange circle on flood mapping (EXCIMAP) and the EU Working Group on Floods; 

· to provide a platform for exchange of both positive and negative experiences and of lessons learned by Parties that have developed flood risk management plans taking into account the transboundary context and those which are currently developing or planning to develop such programmes; 

· to analyse in depth flood management problems in a limited number of transboundary basins in the UNECE region and provide recommendations for improving transboundary cooperation regarding flood risk management in these basins. 

27. The workshop included presentations and discussion of ten case studies from river basins in the UNECE region. The case studies focused on joint flood forecasting and warning/ exchange of data, joint flood risk management planning and institutional and legal arrangements for cooperation. All presenters highlighted the importance and challenges of cooperation in flooding events. 

28. The Seminar was attended by experts from Armenia, Azerbaijan, Belarus, Czech Republic, Finland, Georgia, Germany, Greece, Hungary, the Republic of Moldova, the Netherlands, Serbia, Slovakia, Switzerland, Turkey, Ukraine and Uzbekistan. Delegates from the secretariat of the World Meteorological Organization and of the EU Joint Research Centre (JRC) also attended. Countries were invited to submit proposals for case studies between December 2008 and beginning of February 2009.
29. This report follows the structure of the workshop, and includes parts of the discussion paper that was prepared prior to the workshop. The report also reflects the presentations from representatives from countries and international organisations

The structure of the report

30. The next chapter deals with international guidelines and regulations for flood risk management. It explains the concept of Integrated Flood Risk Management, and presents different European frameworks for coping with floods: legal setting, exchange of knowledge, and current development at the EU level.
31. In chapter 3 issues related to joint flood forecasting, flood warning and exchange of data are dealt with. A general introduction to information exchange, flood forecasting and information transfer in integrated flood risk management is followed by case descriptions on rivers in Transcarpathia, the Meriç River and on Central Asia.

32. Planning and implementation of joint flood risk management are the subjects of chapter 4. Elements of flood risk management planning and strategies for flood risk management are described, followed by case descriptions on the Kura, Sava and Morava rivers.

33. Chapter 5 goes into institutional and legal arrangements for cooperation. Following an introduction on the institutional setting of (transboundary) cooperation, case descriptions of the Dniester River, cooperation between Ukraine and Hungary, and the Elbe River are presented.

Conclusions and recommendations are presented in the final chapter, chapter 6.

34. 2
International guidelines and regulations for flood risk management

2.1
Introduction: Integrated Flood Risk Management

35. Integrated Flood Risk Management requires adopting a river basin approach to planning through multidisciplinary inputs in order to reduce flood vulnerability and risks and preserve ecosystems. It also strengthens the adaptive capacity to climate variability and change. It is based on the following principles:

· River basin management – water management should be based on boundaries of the river basin, not on administrative areas or country borders, thus taking into account river systems as a whole, from source to mouth.

· Principle of solidarity – the river basin approach implies that problems shall not be shifted towards neighbouring countries or regions. Negative effects between upstream and downstream areas should be prevented and positive effects need to be stimulated.

· Sustainability principle – integrated water resources management aims at a combination of economic development, ecological protection and development as well as improvement of social welfare and justice. River basin management should start from a cohesive approach in which a broad spectrum of interests, disciplines and policy fields are involved. Issues like water quality, water quantity, groundwater, space, economy, ecology and environment need to be balanced.

· Public participation – active public involvement in development and implementation of water management strategies and plans.

36. The integrated flood management approach aims to simultaneously:

–
maximize the net benefits from floodplains
–
reduce loss of life as a result of flooding, flood vulnerability and risks

–
preserve ecosystems and their associated biodiversity
within the overall framework of Integrated Water Resources Management (IWRM). It addresses the following elements [WMO, GWP, 2008]:

–
Manage the water cycle as a whole
–
Integrate land and water management
–
Adopt a best mix of strategies, both structural and non-structural
–
Ensure a participatory approach
–
Adopt integrated hazard management approaches
37. Rivers are dynamic systems and society is changing all the time. Therefore integrated flood risk management is a cyclic management process (figure 1). Reducing the vulnerability to floods is for instance well described in the flood risk management cycle in the European Flood Risk Management Directive [EU, 2006; EU, 2007] as well as in the (draft) UNECE Guidance on Water and Climate Adaptation. This cyclic process encompasses the following elements:
i
flood prevention
ii
flood protection
iii
flood preparedness
iv
emergency response
v
flood damage recovery
38. For effective integrated flood risk management, all these steps are relevant, although specific local or regional circumstances may require more emphasis on one step than on the other.
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Figure 1: Flood Risk Management Cycle.
2.2
The transboundary characteristics of integrated flood risk management

43. Floods do not respect borders, neither national nor regional or institutional. Therefore, floods often create common problems with locally varying intensity. The great advantage of transboundary cooperation is to widen the knowledge/information base, to enlarge the set of available strategies and to find better and more cost effective solutions. It is widely recognized that better knowledge on the flood formation processes will lead to better solutions. In addition, enlarging the planning space enables measures to be located where they create the optimum effect. Finally, disaster management is highly dependent on early information and needs forecasts and data from the river basin as a whole. 
44. The necessity and urgency of transboundary cooperation has been acknowledged for example in the UNECE Guidelines on Sustainable Flood Prevention as well as the subsequent Model Provisions on Transboundary Flood Management (UNECE, 2006). The model provisions provide a basis for bi- or multilateral cooperation addressing transboundary flood prevention, protection and mitigation and preparedness. 

45. In some European rivers basins, transboundary water resources management has a long history (e.g., the Rhine, Danube and Iberian river basins). However, transboundary cooperation is not always obvious and requires specific efforts from both sides of the border. Successful transboundary cooperation depends above all on understanding and respecting the problems and needs of transboundary partners and the causes of these problems with respect to natural and social processes. For progress, common goals, agreed strategies and compensation mechanisms to balance advantages and burdens are needed. This can be only reached if the partners know each other by working frequently together and have mutual access to all relevant information, thus creating the necessary level of trust.

[image: image2.emf]
Figure 2: The flood management cooperation continuum [from: WMO/GWP, 2006].

Box 1 – WMO’s work on water, climate and development

Flood Management Policy and Sustainable Development: recognizing development needs and managing risk

Settling on floodplains has enormous advantages, but past flood management have their shortcomings:

–
The emphasis has been on ‘Control’ rather than ‘Management’

–
Measures for flood control have been Ad-hoc and stand-alone
–
Measures for flood control have been reactive rather than proactive

–
The emphasis has been largely on structural measures

–
Monodisciplinary

–
River morphological behaviour is not factored in
–
Lessons from past failures have rarely been learnt

Transboundary collaboration is an underutilized tool to improve flood management policies, and broaden the options available for flood management and risk sharing.
Sustainable development has been defined as development that “meets the needs of the present without compromising the ability of future generations to meet their own needs”. This leads to:

–
Intragenerational equity: livelihood security

–
Intergenerational equity: viability of ecosystems and flood plain functions

In the context of flood management, this concerns mainly the viability of floodplain use on the long term.

Integrated Flood Management (IFM) refers to the integration of land and water management in a river basin using a combination of measures that focus on coping with floods within a framework of IWRM and adopting risk management principles while recognizing that floods have beneficial impacts and can never be fully controlled.

WMO’s Helpdesk for Integrated Flood Management is a facility that will provide guidance on flood management policy, strategy, and institutional development related to flood issues to countries that want to adopt the IFM concept. It does not provide disaster assistance or 
flood emergency response.
For more information: visit www.apfm.info.

2.3
The UNECE Water Convention and transboundary flood management

47. Within the UNECE region – which ranges from Central Asia to North America – 200 rivers are international, and therefore are shared by two or more countries. The 1992 UNECE Convention on the Protection and Use of Transboundary Watercourses and International Lakes (Water Convention) [UNECE, 1992], in force since 1996, aims to prevent, control and reduce transboundary impacts – meaning any significant adverse effect on human health and safety, flora, fauna, soil, air, water, climate, landscape and historical monuments or other physical structures or the interaction among these factors as well as effects on the cultural heritage or socio-economic conditions. The Convention requires that transboundary waters are used in a reasonable and equitable way. It also fosters ecologically sound and rational water management, conservation of water resources and environmental protection as well as conservation and, where necessary, restoration of ecosystems.

48. Although the Water Convention does not cover flood management in detail, the Water Convention contains many provisions relevant for the management of transboundary floods. The Convention obliges Parties to prevent, control and reduce transboundary impacts, also those resulting from floods or from unilaterally decided flood protection measures such as dams.

49. The Water Convention requires that Parties shall cooperate in research and development and that they exchange information on water quantity and quality. The Water Convention explicitly requires Parties to establish joint monitoring programmes for monitoring the condition of transboundary waters, including floods, as well as to establish warning and alarm procedures. Parties shall also cooperate on the basis of equality and reciprocity by concluding bilateral and multilateral agreements. They shall establish joint bodies, which should provide the forum for discussing planned flood prevention measures and for agreeing on possible joint measures. Finally, Parties should assist each other for example in case of floods.

50. It should be noted that health aspects of floods are within the scope of the Protocol on Water and Health to the 1992 Water Convention. The Protocol foresees measures to prevent, control and reduce significant adverse effects on human health, caused directly or indirectly by the condition, or changes in the quantity or quality, of any waters.

51. Since the Convention came into force, these basic obligations have soon been elaborated in more detail and expanded in a number of guidelines, combined with capacity building activities. In 2000, the Guidelines on Sustainable Flood Prevention
 were elaborated by a Task Force on Flood Prevention and Protection, with Germany as lead country, and adopted at the second meeting of the Parties in The Hague. The guidelines cover basic principles, policies and strategies, joint bodies, provision of information, mutual assistance and public awareness as well as education and training. They recommend that joint bodies should develop a long-term flood prevention and protection strategy as well as an action plan, draw up an inventory of structural and non-structural measures and help countries cooperate in establishing the water balance for the entire catchment area. The guidelines also include several good practices such as for example retention of water in the soil, proper land-use, zoning and risk assessment, early-warning and forecast systems, and awareness-raising and planning. Finally, the guidelines also mention health impacts of floods. 

52. The UNECE Guidelines on Sustainable Flood Prevention influenced the EU Best Practices Document on Flood Prevention, Protection and Mitigation published in 2003 (it explicitly states to be an update of the UNECE guidelines) and the Directive 2007/60/EC on the assessment and management of flood risks which entered into force in November 2007.

53. In 2006, the UNECE Guidelines on Sustainable Flood Prevention were complemented by Model Provisions on Transboundary Flood Management
, which have been drafted jointly by the Convention’s Flood Task Force and the Legal Board with the aim of strengthening the legal framework for cooperation on transboundary flood management. The Model Provisions are meant to be used as part of either a general bilateral or multilateral normative instrument on transboundary water issues or a flood-specific one among riparian States, in order to address transboundary flood prevention, protection and mitigation and enhance preparedness thereto.

54. The Model Provisions are accompanied by a commentary to each provision. The Model Provisions oblige Parties to take all appropriate measures to prevent, mitigate and protect against flood risks in transboundary river basins and to refrain from taking measures that may result in a transfer of flood risks to another riparian country. They provide for exchange of information between Riparian Parties, and the set up and operation of coordinated or joint communication, warning and alarm systems with the aim of obtaining and transmitting information. In accordance with the Model Provisions, Riparian Parties shall develop a long-term flood management strategy and measures covering the transboundary river basin, including:

· Exchange of hydrological and meteorological data, monitoring/data, collection, and development of a forecasting model covering the whole river basin or of a linkage between the Parties’ respective forecasting models

· Preparation of surveys, studies (including cost-benefit or cost-effectiveness analysis), flood plain maps, flood risk assessments and flood risk maps, taking due account of local knowledge, and exchange of relevant national data and documentation

· Development of a comprehensive flood action plan addressing prevention, protection, preparedness and response and providing for common objectives, joint action, contingency plans, information policy, flood plain management and, where appropriate, flood control works and financing mechanisms

· Raising awareness and providing access to information, public participation and access to justice.

55. The Model Provisions also recommend to Parties to incorporate environmental requirements into their flood protection strategy and to restore the natural function of the watercourse. Finally, Parties shall consult each other if they want to undertake a project likely to significantly alter the water flow.

56. In order to support implementation of the UNECE Guidelines on Sustainable Flood Prevention, UNECE has also put in place several capacity-building activities, for example, the Seminar on flood prevention, protection and mitigation (Berlin, Germany, 21–22 June 2004).

57. Currently, the National Policy Dialogue (NPD) implemented in the framework of the EU Water Initiative includes flood management as one of the topics related to adaptation to climate change in water management in Ukraine. The objective is to assist Ukraine to specify policy measures as well as institutional and managerial tasks on flood issues.

Box 2 – UNECE Guidance on Water and Climate Adaptation
The UNECE Guidance on Water and Climate Adaptation provides a general roadmap or step-wise approach on how impacts of climate change can be assessed and how policy, strategic and operational responses can be developed. It addresses water scarcity and floods as well as health impacts with a special focus on the transboundary context.

Key steps in the Guidance to develop an adaptation strategy are:

–
Establishment of the policy, legal and institutional framework

–
Understanding of vulnerability

–
Development and implementation of an adaptation strategy 

–
Evaluation

It is expected to be adopted at the 5th Meeting of the Parties of the Convention, in Geneva in November 2009

(Mandated by MOP-4 in Bonn 2006, developed by Task Force on Water and Climate)

2.4 The EU Directive on the assessment and management of flood risks (2007/60/EC)

58. Directive 2007/60/EC on the assessment and management of flood risks entered into force on 26 November 2007. This Directive requires Member States to assess if all 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. In addition, this Directive also reinforces the rights of the public to access this information and to have a say in the planning process.

59. The Directive aims to reduce and manage the risks that floods pose to human health, the environment, cultural heritage and economic activity. The Directive requires Member States to first carry out a preliminary assessment by 2011 to identify the river basins and associated coastal areas at risk of flooding. For such zones they would then need to draw up flood risk maps by 2013 and establish flood risk management plans focused on prevention, protection and preparedness by 2015. The Directive applies to inland waters as well as all coastal waters across the whole territory of the EU. 

60. The Directive shall be implemented in coordination with the Water Framework Directive, notably by flood risk management plans and river basin management plans being coordinated, and through coordination of the public participation procedures in the preparation of these plans. All assessments, maps and plans prepared shall be made available to the public.

61. Member States shall furthermore coordinate their flood risk management practices in shared river basins, including with third counties, and shall in solidarity not undertake measures that would increase the flood risk in neighbouring countries. Member States shall in take into consideration long term developments, including climate change, as well as sustainable land use practices in the flood risk management cycle addressed in this Directive.

62. The EU Directive on the assessment and management of flood risks was developed to establish a framework for assessment and management of flood risks, aiming at reduction of adverse consequences for human health, environment, cultural heritage and economic activity associated with floods in the Community.

63. Floods are defined as “the temporary covering by water of land not normally covered by water (including floods from rivers, mountain torrents, Mediterranean ephemeral water courses, floods from the sea in coastal areas” (particular cases like pluvial floods, floods caused by ground water, reservoir dam breaks are also included; floods from sewerage systems are excluded )

64. Flood risk is defined as “a combination of probability of a flood event and of the potential adverse consequences for human health, environment, cultural heritage and economic activity associated with a flood event”.

65. The Directive implies that a preliminary flood risk assessment be made by 22 December 2011:

–
for each river basin district, or unit of management or the portion of an international river basin district lying within their territory;

–
based on available or readily derivable information, in particular impacts of climate change on the occurrence of floods.

66. The preliminary flood risk assessment shall be undertaken to provide an assessment of potential risks which shall include at least:

–
maps of the river basin district at the appropriate scale (borders of river basins, sub-basins, topography, land use);

–
a description of floods which (a) have occurred in the past, (b) had significant adverse impacts on human health, environment, cultural heritage, economic activity and (c) for which the likelihood of similar future events is still relevant (including their flood extent and conveyance routes/assessment of adverse impacts);

–
a description of significant floods in the past, where significant adverse consequences of similar future events might be envisaged;

and depending on the specific needs of the Member State, it shall include:

–
an assessment of potential adverse consequences of future floods taking into account as far as possible other issues (topography, watercourses and their hydrological/geo-morphological characteristics, floodplains as natural retention areas, effectiveness of existing man-made flood defence infrastructures, populated areas, areas of economic activity, long-term developments (including impacts of climate change on the occurrence of floods)).

67. Flood risk management plans are required from Members States by 22 December 2015, on the basis of the maps from the preliminary flood risk assessment, at the level of river basin district, or unit of management. The Directive further implies that Member States establish appropriate objectives for the management of flood risks focusing on the reduction of potential adverse consequences of flooding for human health, environment, cultural heritage and economic activity, and on non-structural initiatives and/or on reduction of the likelihood of flooding. In the interest of solidarity, flood risk management plans established in one Member State shall not include measures that, by their extent and impact, significantly increase flood risks upstream or downstream of other countries in the same river basin or sub-basin, unless these measures have been coordinated and an agreed solution has been found among the Member States.

68. Flood risk management plans shall take into account relevant aspects (costs, benefits, flood extent, flood conveyance routes, areas which have potential to retain flood water-natural floodplains, environmental objectives, soil and water management, spatial planning, land use, nature conservation, navigation and port infrastructure.
69. Flood risk management plans shall further address all aspects of flood risk management focusing on prevention, protection, preparedness, including flood forecasts and early warning systems and taking into account the characteristics of the particular river basin or sub-basin.

70. Flood risk management plans may also include the promotion of sustainable land use practices, improvement of water retention as well as the controlled flooding of certain areas in the case of a flood event.
71. All steps towards proper flood risk management have to be repeated every 6 years, according to EU legislation. There is a concern that restoration after flooding is an element that is still missing.

2.5
European knowledge circles: EXCIMAP and EXCIFF

72. Knowledge on hazards and risks, in particular their spatial distribution, is at the core of effective flood risk management planning. Two European initiatives that focus on knowledge and information concerning flood risks are highlighted: EXCIMAP and EXCIFF.

European exchange circle on flood mapping (EXCIMAP)

73. In the period 1998–2002, many European river catchments have been affected by flooding: about 100 major floods resulted in € 25.000.000.000 damage and 700 fatalities.
74. In 2005, the Water Directors of the EU, recognizing a common European need to carry out flood mapping and the experiences and expertise about flood mapping, decided to gather existing experiences and expertise in Europe into a European exchange circle on flood mapping (EXCIMAP). The development of hazard and risk maps is now an important pillar of the EU Flood Directive.

75. EXCIMAP comprises 40 representatives, from 24 European countries, international hydrological commissions, EU projects, European organisations and other interested stakeholders.

76. The objectives of EXCIMAP are:

a. To review the current practices in flood mapping in Europe;

b. To identify the knowledge and good practices that can be shared;

c. To write a guide on good practices on flood mapping.

77. Hazard and risk maps provide information on the spatial distribution of the driving factors for the damage or the risk. The maps should be developed in a way that it is understood by the different stakeholders in order to support them to take the right action. This means that there are no unique maps: the content must be adapted to both the message that one wants to transfer and the receiver.

78. In the exchange circle EXCIMAP a variety of different hazard and risk maps was collected and compared. EXCIMAP forms a knowledgebase and is not a guideline. The examples fulfil the requirements of the EU directive, but it is left open to the user which form of presentation is the best for his problems. Different maps are needed for flood management, for land use planning, for emergency management, for insurances and for raising public awareness. EXCIMAP flood hazard maps show different parameters, such as flooding depth, flow velocity, flood wave propagation with their probability and extend, either by individual maps or as lumped parameter maps with hazard zones. While the flood maps including different parameters provide basic information, hazard zone maps are already more directly oriented to application. They can be the basis for land use planning or insurance.

79. Vulnerability maps, often also called risk maps, show the assets at risk. The content can vary even more than in hazard maps. It can show the persons exposed to different degrees of risk, pure monetary damage, sensible spots and environmental hazards and may include social vulnerability of the society concerned. Vulnerability maps and hazard maps lead to emergency and flood defence planning, which again can be presented in separate maps. The different elements can be combined in interactive maps.

80. Recent products are:

a. Handbook on good practices (2007), containing information on the use of flood maps, flood hazard maps and flood risk maps, the process of flood mapping, dissemination of flood maps.
b. Atlas of Flood Maps (2007), containing examples of national practices (19 European countries, USA and Japan), and chapters on transboundary flood mapping, flood maps for insurance and emergency maps.
81. Flood hazard maps should for each of the scenarios with floods of high probability (where appropriate), medium probability (likely return period ( 100 years) and low probability or extreme events, contain:

c. the flood extent;
d. water depths or water level;
e. flow velocity or the relevant water flow (where appropriate).
82. Flood risk maps should show the potential adverse consequences associated with the flood scenarios and expressed in terms of:

f. 
Indicative number of inhabitants potentially affected

g. Type of economic activity of the area potentially affected

h. Installations that might cause accidental pollution

i. 
Other information that the Member State considers useful

83. For the EU Water Directors hazard maps play a key role. They have to be accomplished soon (2013) and to be implemented into spatial planning. New unacceptable risks should not be allowed: avoid endangered areas, adjust building requirements. The public should be informed about the hazard situation and possible mitigation measures, such as local flood-proofing protection measures and restrictions of use. Tight international cooperation between all affected parties should be promoted.

84. Maps are based in one- or two-dimensional hydraulic models and on expert judgement. The mapping techniques can be used for all kinds of floods (including dam failure), and for all areas/settings. The software is freely available, so no commercial software would be required.
85. There appears to be a distinct difference in the possibilities to produce flood risk maps between the different Member States and Parties. This includes know-how and availability of technical infrastructure for data exchange, modelling and mapping. Switzerland estimated the costs for flood risk mapping to be about € 2,000/km2. The more available data, the lower the costs.
European exchange circle on flood forecasting (EXCIFF)

86. Generally, exchange of flood forecasting experience in Europe happens through:

· Bilateral contacts

· International water commissions (e.g. Rhine, Elbe/ICPER, Oder, Danube/ICPDR)

· WMO RA VI (Europe) – Working Group Hydrology, Flood Forecasting

· ERA-NET CRUE (research)

· From 2003: EFAS (European Flood Alert System)

· Nov 2004 – 2007: EXCIFF (Exchange Circle on Flood forecasting)

87. The objective of EXCIFF was to facilitate the exchange of knowledge and experiences in the field of flood forecasting. In the exchange circle EXCIFF the following themes have been distinguished concerning flood forecasting:

· Flood monitoring and detection practices
· Flood forecasting procedures and organization
· Information for triggering flood warnings
88. For the various themes a review of current flood forecasting practices in Europe has been carried out. Next, the main information needs for the different themes have been assessed, resulting in an overview of data and information requirements for various types and aspects of forecasting. The assessment resulted in a number of priority actions, such as training of experts, production of the report ‘Good Practice for Delivering Flood-Related Information to the General Public’ [EXCIFF, 2007] and exchange of experience on flood forecasting organization.

2.6
The European Flood Alert System (EFAS)
89. Following the disastrous floods in the Elbe and Danube river basins in August 2002 - the European Commission (EC), started the development and testing of a European Flood Alert System (EFAS), aimed at early flood warning complimentary to existing national systems. Being developed and tested and the EC’s Joint Research Centre (JRC), EFAS is capable of providing medium-range flood simulations across Europe with a lead-time (time between the detection and the arrival of the flood) of between 3 to 10 days. Successful early warnings are achieved especially in 3-6 days before a flood, with for example the August 2005 flood in the Northern Alps, as well as the Elbe/Danube snow melt flooding in March/April 2006, several flood warnings for Romanian rivers, including August 2008, and the Po-flooding in April 2009. In several of these cases civil protection activities could be started earlier thanks to the early available EFAS warning.
90. EFAS uses twice daily approx 70 different numerical weather forecasts from the European Centre for Medium Range Weather Forecasts (ECMWF), Deutscher WetterDienst (DWD) and European Consortium on Meteorology - Limited Area Ensemble Prediction System (COSMO-LEPS), as well as near-realtime weather and river-discharge observations from several European providers. This is input to a hydrological modelling system called LISFLOOD, which then produces 70 flood forecasts. Statistical comparison with historical floods enables EFAS to determine whether critical flood alert thresholds are potentially exceeded in the forecast time window. An active flood-warning email is sent to the member National Hydrological Services (NHS) that a river flood is likely to happen. NHS can follow on a protected webserver the detailed results and overview of all alerts.

91. The benefit of EFAS is two-fold. First, it aims to provide the EC with useful information for the preparation and management of aid before and during a flood crisis, though its Community Mechanism on Civil Protection coordinated via the MIC (Monitoring and Information Centre) in Brussels. Second, the – at present – network of 25 National and/or Regional Hydrological Services benefit from additional medium-range flood information that might contribute to increased preparedness in an upcoming flood event. 

92. Membership to EFAS is free of charge and is open to National and Regional Hydrological Services which have a role in the operational national/regional flood warning, upon signing of a simple Memorandum of Understanding clarifying roles and liabilities, without obligations for a NHS. At present, EFAS covers Europe until 30 degrees East Longitude (including Finland, the Baltic States and Moldavia). Further extensions could be envisaged if there is a strong demand from the countries involved.

93. As an essential part of EFAS, an exchange of near-real time river flow data is established with the Hydrological Services, in close collaboration with the Global Runoff Data Centre (GRDC) in Koblenz, Germany, an initiative of the World Meteorological Organisation (WMO). These data enable better forecasting, but also essential verification of forecasts for further improvements to the system. Preparations for an operational phase of EFAS are started. This is planned for around 2011 and beyond.

2.7
The EU White Paper – Adapting to Climate Change: Towards a European Framework for Action

94. The EU White Paper ‘Adapting to Climate Change: Towards a European Framework for Action’ focuses on added value of action at EU level, thereby complementing national and regional adaptation strategies. It is meant to establish a cross-cutting policy framework in order to strengthen international cooperation in the field of adaptation (EU-External relations and climate negotiations) and has a dual nature:

· To set up a conceptual framework following principles and a phased approach, allowing for a gradual uptake of actions depending on severity of impacts, uncertainties and decision-making cycles.
· Concrete actions can already be proposed
Box 3 – Four main pillars of the EU White Paper on adaptation to climate change
1 – Building a stronger knowledge base

–
Information availability still differs considerably across regions,

–
European-wide monitoring programmes and spatially detailed information including climate change impact scenarios are needed

–
Better understanding of socio-economic aspects, costs and benefits of different adaptation options and information on good practices are also required.

2 – Taking climate change impacts into consideration in key EU policies:

–
a number of sectors with strong EU policy involvement, where climate risk and adaptation measures will need to be considered, in order to reduce, in the long-term the vulnerability of sectors such as agriculture and forests, bio-diversity and protection of ecosystems (including water), fisheries, infrastructure (energy and transport), water and health.

3 – Financing – combining different policy measures to the best effect

–
Financial constraints as one of the main barriers to adaptation

–
Climate change is one of the priorities for the EU's current multiannual financial framework (2007–2013)

–
Consideration should also be given to the role of specialised Market Based Instruments (Guidance, Public Private Partnership). 

4 – Supporting wider international efforts on adaptation:

–
Urgent need to improve resilience and capacity to adapt to adverse effects

–
EU external cooperation should make a significant contribution to promoting adaptation in partner countries; particularly neighbouring countries

–
Bilateral and regional financial assistance programmes will aim to integrate
    adaptation considerations into all relevant sectors.
Altogether, this is meant to lead to elaboration of a comprehensive adaptation strategy for the EU. The implementation should commence in 2012.
95. Interestingly, water is considered a cross-cutting issue in the EU White Paper. EU water legislation should be able to cope with climate change impacts, e.g., the Water Framework Directive, the Floods Directive, and the Marine Strategy Directive, but also the 2007 and 2008 Communications on water scarcity and droughts. Throughout the EU, stronger and better integration of water aspects is needed.

96. Participants argued that, overall the UNECE Guidelines appear to be more oriented towards environment and nature than the EU guidelines, which take a more general approach, without proposing any type of measures to countries.
General conclusion of the session
97. As a general conclusion it can be stated that at many frameworks for international cooperation – including sharing of data from joint monitoring networks and flood forecasting – exist. These frameworks could serve as examples for the implementation of flood risk management within the concept of integrated water resources management.
3
Joint flood forecasting, flood warning and exchange of data

3.1
Information and information exchange in integrated flood risk management

97. For an effective and efficient flood risk management it is essential to have an in-depth knowledge of the functioning of the water system, the prevailing hazards and risks. Thorough knowledge forms the core of the flood risk management cycle. For every element, from prevention to recovery, reliable information is needed in order to develop the best mix of strategies. The role of information in flood risk management is illustrated in the following figure.
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Figure 3: Information cycle and information transfer [Source: NeWater, 2005]

98. Decision-making in integrated flood risk management requires up-to-date, reliable and complete information on hydrological aspects, flood characteristics and impact assessment of the whole river basin.

99. For this knowledge of the behaviour of the water system, it is required to include all important parameters, such as type of flooding (static, dynamic), probability, intensity (flooding depth, flow velocity) and extent of impact. Understanding of the river basin and floods can be obtained by analyzing and assessing the hydrological aspects of the basin and of past events.

100. Early warning systems and flood forecasting systems are essential for flood preparedness. Often the emphasis of data collection and information transfer is on early warning. However, information exchange is also essential for flood prevention strategies in the sphere of integrated land and water management by e.g. creating space for the river, adapting land use (planning) and setting standards. The same applies for the planning of protection measures like the realisation (or removal) of dams, weirs or bypass channels.
101. Information exchange should also be cross-border. Joint monitoring programmes will enhance the options for information exchange.

102. Public awareness and preparedness for flood events are also important for reduction of the vulnerability to floods. No matter how good and reliable the information on floods is, without a proper communication to the public, the objective of reducing the vulnerability will not be achieved. It is essential that people recognise flooding as part of their environment. Communities must be aware of being at risk, which means that they know about it and take it into account appropriately when acting. High quality information is the basis for preparation issues like the design of flood proofing, contingency planning etc. 

Box 4 – Communication of emergency plans for dams to the population – example Ebro River basin (Spain)

Spain is number 5 with regards to the number of dams, and more are under construction
Dam emergency plans and their communication to the population are essential in the Ebro River basin:

–
Dams are perceived as something really positive

–
A dam is not considered as a danger. No risk is perceived. It is generally assumed that a dam will not break. (This is often true for the responsible administrative parts of governments as well.)

–
A dam emergency plan is automatically supposed to exist, even if no information has reached the population. A communication plan is considered an additional action that provides them security.

–
A communication plan has to be clear, brief, and reach all the population. The communication plan has to be designed by professionals of the communication field.

–
Mentioning the general case of dams in Spain calms the population.
Communication channels used are: meetings, leaflets, an interactive cd, press and radio.

To prepare for flood related emergency situations: both technical infrastructures and public information are needed. Flood awareness has to be considered as a very useful tool: it saves lives!

3.2
Flood forecasting and information transfer

103. Timely and reliable flood warning, flood forecasting and information are prerequisites for successful mitigation of flood damage. Risks originating from floods, dam failures and ice hazards, may be reduced by:
a. Free and unrestricted provision and transfer of meteorological and hydrological data and products.
b. Informing downstream areas likely to be affected by floods, critical water levels or ice drifts without delay.

c. Providing forecasts of water levels, run off and ice hazards.
104. The diverse applications for information each require their own type of data and information. As integrated flood risk management aims at a mix of strategies, from options for prevention to recovery, a large variety of information may be needed. Therefore, the first step to define the type, frequencies, parameters etc. for data collection is to draw up management objectives and list potential strategies for the complete river basin. Because the river and flood characteristics may differ from location to location, transboundary cooperation is necessary to take this first step and realize monitoring and information systems that are useful throughout the entire river basin.

3.3
Case descriptions regarding joint flood forecasting, flood warning and exchange of data

Rivers in Transcarpathia (based on a presentation by Mr. Babich, Ukraine, ‘Flood management in Transcarpathia Region of Ukraine’, and the following discussion)
105. The Transcarpathian region has a dense network of water courses. The main rivers are Tisza, Borzhava, Latoritsa and Uzh, of which the Tisza River basin is the largest. The Tisza River basin is shared between Ukraine, Romania and Hungary. Transcarpathia is predominantly mountainous. Consequently, the area of productive land is relatively small and settlements, economic development and (communication) infrastructure are concentrated in the river valleys. In these areas the vulnerability to flooding is large.

106. Ukraine recognizes that floods are a temporal phase in the natural regime of a river. It should not be ignored that people live in nature. There are concerns that manmade pressures on the basins have had adverse effects with regards to flood management. Floods of more than 25,000 m3/sec have caused great damage to agricultural areas. Nevertheless, have more than 600 pumping station in connection with reservoirs, despite their negative effects, been able to prevent floods, and distribute water to downstream areas over the year.

107. Most of the rivers in Ukraine are transboundary, with disastrous floods every 10–15 years. Each cascade of dams has its own regulations, which are governed by its own committee. A system to respond to disasters was set up, and includes different administrative levels: state, regional, local. Dikes and rivers bank are reinforced after major floods, among other by use of biological bank protection. Help from other countries (Sweden, USA, Romania, Slovakia) is acknowledged. E.g., Slovakia has made a model and given that to Ukraine, whereas Ukraine uses the model and supplies Slovakia with information.
108. The use of automatic flood forecasting systems has been very effective. For every 300M UAH spent, about 1 billion UAH is saved. The system includes:

–
total automatization of regulatory hydrometeorological observation network

–
creation of Digital Elevation Maps of scales 1:10,000 and 1:5,000 on a GIS platform

–
development of modelling technologies and forecasting of flood hydrographs and zones of inundation

–
integration of meteorological radar data and satellite images into forecasting and modelling process

–
creation of a flood emergency warning system

The automated observation network is of great importance to Ukraine.
109. Possible influence of climate change and human development was seen on 23–28 July 2008 when a catastrophic flood was spread on the territories of 56 regions and towns of 6 oblasts in Subcarpathian region. It flooded nearly 45,000 buildings in 1019 settlements. About 150,000 people suffered from the flood. A flood of the same extent was experienced in Western Ukraine 40 years earlier but such great damages had not been observed before.

110. It was noted that the detail of information on river discharges of transboundary rivers between the Republic of Moldova and Ukraine needs improvement. In addition, improvement of the sharing of information can help both countries to deal with flood events. It was mentioned that more and better human interaction between the two countries, especially to know who is dealing with the same situation, would help. Then people can share the same problem, especially in case of emergency.
111. Belarus reports problems with the Pripyat River, a river shared with Ukraine. This river caused great damage, and should be managed more sustainable.
112. Ukraine seeks to cooperate with the EU and neighbouring countries, especially to make improvements on the Dniester River, and to improve the network of canals for water redistribution.
113. Observations made include:
a
Flood problems in the Transcarpathian region are a consequence of:

–
Climate change
–
Deforestation and land use changes
–
Intensive economic land use and settlements in the floodplain
b
No or only limited space for flood prevention or reduction options
c
Maintenance of structural prevention measures is difficult, expensive and sometimes poor.

d
Storage reservoirs are a possible option for reducing floods. Maintaining and operating them requires high quality and frequent information on flood waves and morphology.

e
For emergency response in vulnerable areas more accurate information on arrival and location of floods is required too.

f
Management of emergency response needs to be improved.

g
Ukraine, Romania, Hungary and Slovakia signed agreements on cooperation in transboundary waters. These focus on notification of planned interventions, prevention from adverse effects and sharing of information.
h
In the Tisza River basin a transboundary online forecasting system was installed. The Ukraine system was realized with financial support from Hungary. The system is still being improved.

113. It could be concluded that there is a need for a river basin commission.

Meriç River, also known as Maritsa (Bulgaria) and Evros (Greece) (based on a presentation by Mr. Sezen, Turkey, and the following discussion)
114. The River Meriç (Maritsa/Evros) is flowing through Bulgaria, Turkey and Greece. It is the second river basin of the Balkan with a total length of 550 km and a catchment area of 39,000 km2. The river originates in Bulgaria, flows through Turkey where it forms the boundary with Greece for 203 km. In Greece the river flows to the Aegean Sea.

115. The lower Meriç River regions have been suffering from floods on Turkish, Bulgarian and Greece territory. In recent years both frequencies and magnitudes of floods increased. Floods that occurred in the past two years have not been experienced for the last twenty years. Besides the floods, decreasing of the channel capacity is another difficulty of the region. Every year, channel capacity is dramatically decreasing due to low flows. The city centre of Edirne is very close to the border and under completely flood risk. Turkey is dependent on Bulgaria for accurate and timely information on flooding danger.
116. Flood information cannot be gathered in time, the only available data are collected on Turkish territory. However, floods occur in the mountainous regions of the Meriç River basin and its tributaries, which are on the Bulgarian territory. Improvement in measures for flood prevention and diminishing of flood hazardous effects can be achieved only through co-operation and use of common information sources.

117. The floods of the Meriç River affect Turkey, Bulgaria and Greece. (The other four transboundary rivers involve only two countries.) Turkey has not required warning time against floods due to shortness of the river length inside the country. Therefore, flood forecasting and required warning time depends on information that comes from Bulgarian site. Until 2003, there was no communications between neighbouring countries about floods. Institutions: State Hydraulic Works (DSI - Turkey) and National Institute of Meteorology and Hydrology (NIMH – Bulgaria) made several meetings to solve (mitigate) Meriç River’s flooding problem.

118. Turkey and Bulgaria started transboundary cooperation on data and information transfer and flood forecasting and early warning. The main aim is to enlarge the available response time in Turkey.

119. On both sides experts developed a connection between themselves and exchanged phone numbers and addresses. Additionally, four telemetric hydrometry stations have been established in the Bulgarian part of the Meriç catchments. These stations are recording continuously and supply real-time river data using satellite and GSM communication systems to the both countries.

120. The established stations and information system have proved some progress especially during the 2005 and 2006 floods, but these precautions are not enough.

121. The Bulgarian part of the river basin has a high potential of improving (structural) prevention measures, with downstream effects in Turkey. The lower Turkish part of the river basin is densely populated and at the same time lacks space for prevention measures. The cooperation is not based on a formal agreement.

122. Turkey and Bulgaria developed three joint projects through the European Commission Cross Border Cooperation program, one for exchange of information and real time data, and two on flood forecasting and warning. These joint projects are the first common projects that are applied in the region on forecasting. The information is shared on a common website, with real-time information from two hydrometric stations. The transboundary forecasting and early warning system will be used as input for local and regional preparedness and emergency response plans.
123. Unfortunately, currently flood forecasting systems are set up nationally. Setting up the joint Flood Forecasting and Early Warning System is seen as a necessary step for a sustainable and efficient solution of problems with flood events in the Meriç River basin. Forecasting of the frequency, magnitude and time of flood and warning the provincial and local authorities and public against an expected flood and activating national and local preparedness and response plans are among the preventive activities in order to reduce the flood damages.
124. Cooperation between all thee riparian states (Bulgaria, Turkey, Greece) appears to be difficult. In Greece there is not one single water authority, so many different forms of cooperation are necessary. Armenia and Turkey cooperate on the Araks/Araz River since 1930.
125. It is proposed to develop a hydrological model with all countries that are involved. Communication, especially between politicians, is seen as the main challenge. Cooperation at the technical side can only flourish is there is political support.

Central Asia (based on a presentation by Ms. Dergachevna, Uzbekistan, and the following discussion)

126. Most of the water (95%) in Uzbekistan is coming from Kyrgyzstan. Most floods are formed in Kyrgyzstan and Tajikistan, sometimes originating from high-altitude lakes. There has been a distinct increase in mud flows. Most flood events are in April and May. Outbursts of mountain lakes cause major problems, e.g., in 1988 three glacial lake outburst flows were registered, with about 100 people killed. All (315) glacial lakes are outside Uzbekistan.
127. Great importance is attached to warning methods for floods:

–
rainfall intensity, snow status, temperature

–
notification of organizations and population

–
buildings and structures against floods.

128. The ministry for emergency situations resettled 1,000 persons from flood-prone areas. At the same time, forecasting is not sufficient, due to lack of measurement points. Especially in the upper reaches, the source areas, instrumentation is lacking and expensive to maintain, although the main issues are mudflows and glacial lake outburst floods (in adjacent states). A hydrological model has been developed, but it is difficult to use due to lack of data from upstream countries.
129. In general, the use of water in the transboundary rivers has not been regulated satisfactory, especially in relation to irrigation for development of agricultural sectors and in relation to hydropower. Whereas during the Soviet time, the dams were used for interregional and interseasonal regulation, today dams are used, among others for hydropower generation. There are conflicts of interest between upstream downstream users.
130. Again, also in this part of the world, communication between the countries is seen as a main challenge. Most problems appear to be related to inertia at the highest level. Here change is needed, to deal to the international water problems in a modern way, so that river basin commissions can be established and river basin agreements can be made.

131. Some reluctance at the highest level to implement the Water Convention was noted. At the same time the observation network is disintegrating. The information received is rather scarce, resulting in poor regulation of the water use.

132. At this moment there is a need for:

–
Collecting and exchanging information between the region's countries;

–
Sharing the same data by introducing regional databases;

–
Increasing the efficiency of meteorological equipment;

–
Developing early warning systems for dangerous hydrometeorological phenomena.

3.4
General conclusions from the presented cases and discussion: key problems
133. Issues of concern that were raised:

–
Flood risk is mainly caused by human activity

–
Lack of data and good hydrometric networks (in Central Asia 70% of the hydrometric station have disappeared over the last years)
–
Lack of political will for technical cooperation
–
Sharing of data between countries needs to be improved

River basin commissions are seen as a means to accomplish the requirements and fill in the gaps.
134. A major problem is to start negotiations, which is not so much a technical issue. On the other hand, there are many agreements, but some of them are not implemented in reality.

135. There was uncertainty about how to proceed concerning gaining political will. Participants recognized the need for a compliance and enforcement mechanism, which does currently not yet exist under the Water Convention, in contrast to other UNECE environmental Conventions.
136. Top-down approaches, where cooperation starts at the political level, could be combined with a bottom-up approach, where technical cooperation could help motivate political leaders to cooperate as well. Technical cooperation can trigger cooperation at the political level. To tackle issues at the political level more staff power, including the finances required, would be needed..
137. Participants discussed the role of International Organizations in future developments. WMO focuses work on technical issues while the UNECE Water Convention focuses on supporting processes leading to cooperation at the political level and the conclusion of agreements., As both technical and non-technical cooperation are needed, the cooperation between WMO and UNECE was therefore considered useful as it brings together the comparative advantages of both organizations.
138. Participants felt that, partly because of the similar political heritage in EECCA-countries, examples and pilot projects could be useful to learn from. An assessment of gaps and needs regarding flood management in the UNECE-region (such as data exchange problems) was suggested.. 

Box 5 – Reflections on joint flood forecasting, flood warning and exchange of data

Joint information transfer as a first step to transboundary management – The development of (small) joint flood risk management projects, like the installation of monitoring and forecasting systems, can be a successful first step in transboundary management. It provides the opportunity of finding agreement on an operational level, without the need for complex arrangements and agreements on a (national) political level. Integrated water resources management, though, needs in most cases a legal basis, since it concerns often withdrawals and minimum flows that must be guaranteed downstream.

Define the field of application of information – In the river basin the information need may vary between regions, depending on various characteristics. Applying a mix of flood risk management strategies requires data and information with different characteristics. In present flood risk management the main focus appears to be data collection and information transfer itself, without exploring the final objectives of information use. Before setting up forecasting and warning systems, a river basin wide analysis of objectives should be made. 

Necessity for joint knowledge development – Different levels of data availability, and a resulting lack of meteorological, hydrological and geomorphological data, will be an obstacle for integrated flood risk management. Joint knowledge development and capacity building in the river basin is required.

Compatibility of systems – In Europe a large variety of flood information systems is used, by various governmental organizations. Despite the need for transferring data and information, informing all stakeholders in the river basin and sharing knowledge, information systems often operate in isolation, producing information for internal users [FLAPP, 2007]. Transboundary agreement on model compatibility and data transfer will form a common basis for assessing the flood risk situation in the river basin. The challenge of data exchange and information systems is to achieve an undisrupted data and information flow on flood risks in river basins. In addition, compatibility of calculation models guarantees that potential strategies and options can be discussed for their merits, without disagreement about their potential effects due to diverging models used.
From warning to awareness – Flood warnings, information and forecasts should also be made available to the public through the media, the Internet or other appropriate means. This should include information about what the public should do. This way information transfer will contribute to flood risk awareness and thus to reduction of vulnerability.
4
Joint flood risk management planning and implementation
4.1
Elements of flood risk management planning

140. The starting point for flood risk management planning is the assessment of flood risks, based on the information about the river basin and floods. In return, the scope of flood risk management planning defines the information need.

141. Flood risk management planning – as for example prescribed in the European Flood Directive – focuses on the reduction of potential adverse consequences of flooding for human health, the environment, cultural heritage and economic activity, on non-structural initiatives and on the reduction of the likelihood of flooding. In short, flood risk management planning addresses every element of the concept of integrated flood risk management. Flood risk management plans thus need to be developed to identify means of reducing the impacts of flooding, aiming at maximizing the benefits of living in floodplains, while minimizing the potential burden. They particularly focus on aspects of prevention, protection and preparedness.

142. Flood risk management plans need to consider the complete water cycle. They should be intertwined with for example drought management, the management of flood dependent areas like wetlands and water quality. Furthermore, flood risk management plans need to cover all floods. A large variety of flood types can occur within the same river basin, varying from flash floods to more regular floods due to snow melting to ice hazards. Flood risk management plans have to take all these flood types into account and not merely focus on some design standard for protection. 

143. While differentiated flood protection targets will continue to play an important role in flood risk management strategies, also across national and regional boundaries, they must be embedded into wider considerations on how to deal with residual risks once design flood levels are exceeded. In that case, flood adapted land uses, emergency planning and finally risk sharing (insurance, catastrophe bonds, etc) should be part of the strategy. In addition to the various aspects of the functioning of the water system, flood risk management plans offer the opportunity to optimize or maximize the benefits of the various uses of the water. It is often obvious to take users like agriculture, ecology and drinking water supply into account in a flood risk management plan because they are closely linked to the settlements in flood prone areas. River basins like those of the Meriç, Vuoksi and the Sava Rivers show that it is essential to take generating hydropower into account in the planning and that multiple benefits can be achieved (Vuoksi). The same counts for the transport and touristic functions of rivers. For example in the Waal River, The Netherlands, a planning program has been started to manage flood risks, while at the same time preconditions for intensive navigation are respected, floodplains are renaturalized and opportunities for tourism and water recreation are being developed.

144. Two types of measures are particularly critical in transboundary flood management: construction of reservoirs and protection dikes. Both measures change the characteristics of the natural flood, the first one retains, the second accelerates the flow. Downstream effects can be neutral, positive or negative, depending on the situation and the flood. Both types of measures are necessary within IWRM and flood management. Integration of water and land management is necessary. This is difficult to achieve and is limited in many cases to the water management, but by the increasing pressure on land the integration becomes a necessity. It is the main aim of the EU Flood Directive to stipulate this transboundary planning. The resulting action plans, which have been established for several rivers in Europe such as the Rhine, Elbe, Mosel Rivers, try to achieve an overall optimum or at least the common minimum of measures, which can be realized. Also, the Vuoksi River is a typical example for transboundary cooperation and planning.

145. Flood damage can be reduced by avoiding construction of houses and industries in flood-prone areas or by adapting developments to the risk of flooding. On the other hand the river and its floodplains are very attractive for housing programmes. An integrated management approach may provide opportunities for innovative and beneficial combinations of housing and flood risk management. The same applies for example for the combination of creating space for the river and restoring the ecological functioning of floodplains or wetlands.

146. Taking into account multiple interests and different aspects of the water cycle may imply however that conflicts of interest appear. To deal with possible conflicts it is required that they are addressed transparently in flood risk management plans and that plans are flexible.
147. Flood risk management plans play also an important role in the preparedness of flood-prone areas. Based on risk assessments and the various management strategies that will be applied, the plans need to formulate instructions to the public and involved organizations on what to do to reduce the vulnerability to flooding and on what to do in the event of flooding.

4.2
Flood risk management strategies

148. A flood risk management plan aims at increasing the resilience to floods. Because river systems and socio-economic systems are dynamic, as is the climate, a flood risk management plan requires a certain degree of flexibility. Optimizing interventions requires adapting to changing conditions. This means that flood risk management planning needs an orientation on a mix of strategies and options. Table 1 gives an overview of strategies and options for flood risk management.

Table 1: Strategies and options for flood risk management. Sources: APFM (2004) and Kater et al. (2005).

	Strategy
	Option

	Reducing flooding
	Space for the river

	
	Dams and reservoirs

	
	Dikes, levees and flood embankments

	
	High flow diversion

	
	Catchment management

	
	Channel improvement

	Reducing susceptibility to damage
	Flood plain regulation

	
	Development and redevelopment policies

	
	Design and location of facilities

	
	Housing and building codes

	
	Flood-proofing

	
	Flood forecasting and warning

	Mitigating the impacts of flooding
	Information and education

	
	Disaster preparedness

	
	Post flood recovery

	
	Flood insurance

	Preserving the natural resources of flood plains
	Flood plain zoning and regulation

	
	Cyclic floodplain rejuvenation


4.3
Case descriptions regarding joint flood risk management planning and implementation
149. The discussed river basins:

–
Kura River, Azerbaijan
–
Sava River, Serbia
–
Morava River, Czech Republic
–
Vuoksi River,
Finland
Kura River (based on a presentation by Mr. Mammadov, Azerbaijan, ‘Integrated water resources management as basis for flood prevention in the Kura River basin’, and the following discussion)

150. The Kura River basin is shared by Azerbaijan, Georgia and Turkey. It originates in Turkey and flows through Georgia and Azerbaijan to the Caspian Sea. Sea-level rise is problematic for the flow into the sea. In Azerbaijan, the Kura River is joined by the Araz River, which originates in Turkey and flows through Armenia, Iran and Azerbaijan.
151. Water resources management and flood risk management in Azerbaijan has a strong sectoral focus. This is the case for the legal setting, policies as well as the organizational structure in the country.
152. The economy of Azerbaijan is highly dependent on the water sector. The main objectives of (national) water management are environmental protection and rational use of natural resources.
153. A large variety of projects on water management is carried out in Azerbaijan, concerning for example water supply, waste water handling and flood protection. While different donors are involved in the projects, coordination and integration of the various aspects of the water cycle are lacking.
154. In the Kura River basin, there is a strong need for a shared knowledge base about the river system and for applicable information about and experiences with integrated water resources management and integrated flood risk management.
155. Transboundary cooperation concerning the Kura River basin is absent.

156. Two ministries and one drinking water supply company are involved in water management. There is disagreement about responsibilities. Flood protection and flood warning are issues, but mainly there is a lack of reliable data since the Soviet times due to deterioration of hydrometric networks.
157. Despite many international projects their impact is limited. A ministerial meeting could help in order to define the plans. Cooperation with Armenia should encompass not only flood risk management, but all aspects of integrated water resources management. The cooperation with Turkey is very good for the meteorological part, but could use improvement for the hydrological part. With Iran, there is a joint commission on the use of water and energy resources, which meets once a year. With the Russian Federation, there are informal meetings on the use and preservation of the river.

158. Lack of knowledge does not allow to make a full estimation and the universal analysis of influence and consequences of flooding:

–
Insufficient number of hydrometric stations and inefficient data exchange between the coastal countries.
–
Absence of an authentic and effective forecast of flooding. Existing approaches do not meet modern requirements. Out-of-date technologies and equipment are used.

–
Absence of data about frequency and scale of the flooding that has happened for last twenty years: it is impossible to estimate influence of global warming.
–
Recovery of existing flood protection systems is required.
159. In relation to cooperation with Georgia on the Kura River it is suggested:

–
to establish a forum with ministers as representatives,

–
to agree with Georgia on forum support arrangements,

–
to identify a supporting unit in Azerbaijan,

–
to present issues of concern for further discussion,

–
to initiate data and information exchange arrangements.

159. In relation to the cooperation with Armenia, the monitoring requirements should be investigated, so that the monitoring capacity for water quality in the lower Araz River and western tributaries of the Kura River can be strengthened.

160. In the longer term in relation to the cooperation with Georgia, continue cooperation arrangements as follows:

–
establish coordinating arrangements at technical and operation level;
–
develop real-time warning systems as required;
–
agree on the notification procedures;
–
develop an agreement on waters of the Kura River.

161. In the longer term in relation to the cooperation with Iran, if an assessment of flood impacts shows potential for significant further flooding in Azerbaijan:

–
propose cross-border flood study,

–
agree on study results to be used as benchmark for further action,

–
agree on principles for further flood protection schemes, based on minimization of impact by both parties.

162. While Azerbaijan not so much needs more hydrometric stations but rather better quality of the data, Georgia has only 15–20 hydrometric stations left for the more than 1000 rivers, and would like to have more: during the Soviet period there were about ten times as many hydrometric stations.
163. Sedimentation is also a problem, as it blocks water flow, especially during periods of low water levels in the river. Azerbaijan offers to help Georgia with dredging the channel. Issues of water quality were also raised during the discussion.
Sava River (based on a presentation by Ms. Babic-Mladenovic, Serbia, ‘Transboundary flood risk management in the Sava river basin: present status and future needs’, and the following discussion)

164. The Sava River basin crosses four countries. It originates in the Republic of Slovenia and flows via the Republic of Croatia, Bosnia & Herzegovina and the Republic of Serbia, where it mouths into the Danube.

165. The Sava River is a tributary at the right side of the Danube River – the second largest tributary by river basin area (97,713 km²), and the largest by discharge (average 1500 m3/s at the mouth). The course of the Sava River is approximately 950 km long, with an altitude of the river basin of 60–2860 m a.s.l. Torrent floods are not considered a transboundary issue.
166. The Sava River serves multiple functions. Floodplains are used as agricultural land, for urbanization and heavy industries. In addition, the river is an important transport route. In the Slovenian part, hydropower plants are present [Swanenvleugel, 2007].

167. Due to differences between institutions, cooperation between them is difficult. E.g., Bosnia-Herzegovina has two entities to deal with, and there is no cooperation, nor an agreement with neighbouring countries.
168. The International Sava River Basin Commission (ISRBC)
 has been established for purpose of the implementation of the Framework Agreement on the Sava River Basin (FASRB), namely the provision of cooperation of the Parties to the FASRB, for realization of:

–
The establishment of an international regime of navigation on the Sava River and its navigable tributaries.

–
The Establishment of sustainable water management, which includes cooperation on management of the Sava River basin water resources in a sustainable manner, including integrated management of surface and ground water resources, in a manner that would provide:


–
water in sufficient quantity and of appropriate quality for the preservation, protection and improvement of aquatic eco-systems (including flora and fauna and eco-systems of natural ponds and wetlands);


–
water in sufficient quantity and of appropriate quality for all kinds of use/utilization;


–
protection against detrimental effects of water (flooding, excessive groundwater, erosion and ice hazards);


–
resolution of conflicts of interest caused by different uses and utilizations; and 

effective control of the water regime.

–
Undertaking of measures to prevent or limit hazards, such as floods, ice, droughts and accidents involving substances hazardous to water, and to reduce or eliminate related adverse consequences.

169. The Sava River Basin Commission is also working on navigational issues. Under the Commission different expert groups deal with different tasks, e.g. there are hydrological and meteorological expert groups, a GIS group, and a sediment task group that deals with both quantity and quality of sediment. Finally, there is a permanent expert group on flood prevention, which is supposed to cover both natural and human-induced phenomena.
170. The Framework Agreement on the Sava River Basin (FASRB) appears to be a good framework for Integrated Transboundary Flood Risk Management by scope and by vision of transboundary cooperation principles and mechanism. Because of the broad scope of the Framework Agreement, many focal points/institutions and a good inter-sectoral coordination and communication at national level are needed.
171. The Protocol on flood protection is necessary to regulate specific issue addressed by the FASRB. It is following an integrated planning approach and contains activities such as:

–
Preparation of the Flood Risk Management Plan in the Sava River basin
–
Preliminary Flood Risk Assessment

–
Preparation of Flood Maps

–
Development of Flood Risk Management Plan in the Sava River basin
–
Establishment of the Flood Forecasting, Warning and Alarm System in the Sava River basin
–
Exchange of information significant for sustainable flood protection

–
Implementation of all measures and activities of mutual interest, originating from planning documents or activities above or other mutually agreed measures and activities.

173. Some preliminary flood risk maps are available covering the whole Sava River basin, but funds for ‘real maps’, done with a Digital Terrain Model and a Geographical Information System, are still lacking. An information and forecasting system is available in the Sava river basin, but it needs to be updated and extended. Lack of financial resources is an obstacle to implementation of the joint flood management planning.

174. Involvement of an expert group is a requirement for the realization of regular activities, not only as a support to the Secretariat, but also as a link to other experts of the Parties.
175. Political commitment and support at high political level is crucial also in the Sava River, for example for launching new projects.
Morava River (based on a presentation by Ms. Soukalová, Czech Hydrometerological Institute, ‘Transboundary cooperation in the flood forecasting and warning service within the international Morava River basin’, and the following discussion)

176. The Morava River basin is shared by the Czech Republic, Austria and the Slovak Republic. The source and the largest stretch of the river are on Czech territory. It forms a (small) part of the Czech-Slovak border and of the Slovak-Austrian border. On the latter, the Morava joins the Danube. The main tributary to the Morava is the river Dyje.
177. Austria and Slovakia indicate that they have good cooperation with Czech Republic. The Morava River is dangerous because of flash floods, so several flood risk management issues need to be solved jointly. Data is shared with Austria on a common ftp server, and river discharge forecasts are provided through a website for 48 hours ahead for two Austrian rivers.

178. As an example, the damages from the 2006 flood were estimated to be € 35M. There were large damages on the agricultural land due to flooding. Three persons lost their lives during the flood. Lessons learnt from the 2006 flood are:

–
Cooperation with Austrian institutions must be improved. 60% of the Dyje catchment lies in Austria.
–
The everlasting task is to improve the meteorological and hydrological forecasting and warning.

179. In the CENTROPE Territory (Morava, west Slovakia, Northwestern Hungary and Austria) there are the rivers Morava-Dyje, Danube and Leitha. Results in the framework of the Central European Flood Risk Assessment and Management (CEFRAME) project for this area include:

–
Review and assessment of the current situation (including natural, hydrological conditions, floodplains and flood defences)

–
Flood risk analysis and mapping

–
Potential Damage Maps

–
Draft for the harmonization design criteria and safety regulations along and across border sections, flood management
–
Raised awareness and preparedness of the general public

–
Be an example for the other regions (Best Practice)

180. Cooperation can still be improved, for example by:
–
interlinking regional and national agencies on sub-basins to facilitate and promote the exchange of source data

–
sharing information with downstream areas as the basis of improving efficiency and lead time of flood forecasting and warning

–
improving the methodology and tools of data collection, processing, forecasting and dissemination

–
harmonizing the assessment of flood-prone areas and evaluation of flood risk
181. Bilateral agreements concerning forecasting, reporting and warning provide a basis for information transfer on floods between the riparian countries. Data and information for forecasting are being prepared by Czech Republic for Austria. Flood risk management will be solved in border commissions. There are no plans for establishing a joint river basin commission for the Morava River. The practical implementation of information transfer contributed to an improved transboundary cooperation.
182. Following the European Flood Directive, the riparian countries and Hungary will start a project aimed at joint flood risk assessment and management
Vuoksi River (based on a presentation by Mr. Ollila, Finland, and the following discussion)

183. The Vuoksi River is a transboundary river that flows between Lake Saimaa in Southeastern Finland to Lake Ladoga in Northwestern Russia. The upper part of the Vuoksi River (13 km) belongs to Finland and the lower part to The Russian Federation. The Saimaa Lake system is one of the largest in Europe. Lake level and outflow rise slowly, resulting in long lead times which is the opposite of for example the Carpathian rivers.
184. The Vuoksi River is the largest transboundary water course between Finland and The Russian Federation. Important functions of the river Vuoksi are hydropower and navigation. Most of the area is rural. There are two hydropower plants on both sides of the border. The differences in discharge are rather small: between 220 and 1170 m3/s, with a mean of 600 m3/s. Nevertheless, there have been many disastrous floods.
185. Finland and The Russian Federation agreed in 1964 on a bilateral agreement on transboundary waters. In 1973, the Soviet Union proposed regulation of the upstream (Finnish) lakes, in order to make the discharge of the Vuoksi River more favourable for hydropower generation. Based on the 1964 legal framework, a Joint Finnish-Russian Commission on the Utilization of Frontier Waters was established. It took until 1991 before the joint commission accepted a bilaterally agreed discharge rule in which both floods and droughts are addressed. The rule includes damage caused by floods, and damage caused by low-flow situations. At some times the discharge can be increased to lower the flood peaks. The bilateral cooperation includes provisions and compensation rules on energy supply. Since there are direct hydroelectric benefits by lowering Saimaa Lake levels, the case can be regarded as an example of joint integrated water resources management.
186. The discharge rule implies that:

–
Throughout the year information on water level, precipitation, water equivalent of snow and water level forecast is sent to the Russian side.

–
Real-time forecasts on water level and discharge from some measuring sites both in Finland and in the Russian Federation are available in the Internet. This daily information is important for the Russian hydropower companies and the Russian water and environment authorities.

–
Once a year the working group meeting is held for discussing the outcome of the implementation of the rule in the previous year and the perspective for the future.

–
In case there will be a change in discharge, the Russian side and the power companies are informed.

–
If the discharge is expected to cause damage, the amount of discharge will be agreed on in consultation between the Parties of the Commission.

–
If damage is caused by the changes of discharge volumes, it will be agreed on in the Commission and compensated by Finland.
The target is to achieve as good result as possible from the point of view of both countries. All-time regulation has been discussed as well, but this has been abandoned for the sake of nature protection of both the river and the lakes.
187. Achievements in the implementation of the rule:
–
The rule has been used 7 times for floods and 3 times for droughts. These situations have not been very exceptional.

–
The maximum lowering of the flood peak in Lake Saimaa has been 0.3 m and the rising of low water level 0.2 m.

–
Prevented damage in Finland about 10 M€, while compensation of decreased electricity production in the Russian Federation about 1 M€.

–
There have been no problems in the implementation.

–
It is essential that the rule sets the principles and changing of discharges can be started rapidly.

–
Changing of discharges can be done flexibly taking into account the targets of both countries.
188. Potential improvements include:
–
More information on the dependence of flood damage on discharge on the Russian side of the River.

–
Increase of the maximum installed discharge capacity of the Russian hydropower plants to the same level as in the Finnish plants to improve the efficiency of flood protection.

–
More statistical and real-time data on hydrology and meteorology on the Northern part of the discharge area to improve the forecasts.
–
Studies on the possible need of modifications in the discharge rule because of the anticipated effects of climate change.

189. The fact that the river banks are not densely populated, especially on the Russian side, helps with the implementation of the discharge rule. However, there is not a common way to evaluate damage on both the Russian and Finnish side. It remains unclear what the damage potential on the Russian side is.
190. The information flow works well, especially related to generating hydro-energy: power companies exchange data across the border. This is one of the few good practice examples of monetary compensation for damages across the border of regulating the water levels reached and how is flood risk management linked to spatial planning in Finland.

191. The case of the Vuoksi River shows that there are options for cost recovery and redistribution of benefits and costs. Joint flood risk management can include economic interests. Interventions upstream can have (positive or negative) effects downstream and sometimes the other way around as well. Options for cost recovery of flood risk management and redistribution of benefits and costs will strengthen the integrated approach of flood risk management.

4.4
General conclusions from the presented cases and discussion: key problems

192. Flood risk management planning in transboundary river basins requires a joint approach in order to improve the knowledgebase, broaden the space for solutions, integrate strategies and find synergies between functions. Transboundary cooperation has numerous potential benefits. Despite the advantages joint flood risk management planning is not everyday practice. A first step in joint integrated flood risk management is the realization of a system of information exchange, joint flood forecasting and early warning systems. In many river basins this first step has been taken. With the step to joint flood risk management planning however, the complexity of cooperation increases. Joint flood risk management planning is not yet a frequent practice despite the advantages as shown in the case of the Vuoksi river.
Transparency of the institutional structure – As the case on the Kura River shows, a precondition for integrated water resource management in general is that a transparent and integrated institutional structure for water issues is established. Transboundary cooperation on flood risk management planning requires an unambiguous institutional framework on water issues, a clear water policy and a transparent administrative organization in all the countries involved. The Kura River has the largest potential for improvement.

Harmonizing the institutional basis – Neighbouring countries, or even regions and provinces within a country, often lack harmonized policies, legislation or agreements on water resources and/or flood risk management. As the cases of the rivers Sava, Vuoksi and Morava show, transboundary agreements form a good starting point for joint planning.
Understanding of mutual benefits and threats, common goals and shared interests – The land use, development perspectives and other issues in a river basin may vary from location to location. An open discussion about and respect for each other’s objectives as well as identifying each other’s benefits provides a basis for joint planning. As the case of the Vuoksi River illustrates, knowledge and understanding of the situation in the neighbouring country is essential for a joint flood risk management plan. Without common goals there will be no sustainable cooperation.

Options for cost recovery and redistribution of benefits and costs – Joint flood risk management plans need to include multiple interests, on both sides of the borders. Some interests can be expressed in economic values (e.g. energy, transport) while others cannot or very difficult (such as nature). In addition, interventions in one location may have (positive or negative) consequences on other locations. Therefore, analyzing options for cost recovery of flood risk management services or redistribution of benefits and costs will strengthen the integrated approach of flood risk management. This is illustrated by the Vuoksi River case.

A participatory approach – Consultation with local and regional stakeholders in order to identify their needs, problems and priorities will contribute to effective flood risk management planning. For a transboundary approach it is important to involve the (local) public in the entire river basin. In the presented cases this aspect has not been addressed.

5
Institutional and legal arrangements for cooperation

5.1
The institutional setting of (transboundary) cooperation

193. Being an interdisciplinary challenge, flood management calls for interaction between various disciplines, governmental organizations and various sectors of society. There is a need for a change in the sectoral outlook of development so that the synergies between the actions of various stakeholders are maximized for the most effective implementation of an approach [APFM, 2006/2]. Institutional and legal arrangements are necessary elements of successful integrated flood risk management.

194. In the institutional setting of a policy field, in this case Integrated Flood Risk Management in river basins, various factors can be distinguished:

–
National laws, regulations, directives and international agreements and treaties altogether form the legal framework.

–
Policies, policy intentions and plans influence flood (and water) management on various governmental levels.

–
The organizational setting, the organizations that are involved in integrated flood risk management (on various governmental levels) as well as their mutual relations and alliances.

195. An important objective of integrated flood risk management in river basins is to cooperate on a transboundary level. The institutional setting is a crucial element in achieving a transboundary approach. However, it is necessary to realize that the three different factors cannot be influenced in the same degree. Figure 4 indicates the degree of impressionability of the various factors. In this chapter, the various factors of the institutional setting and their relevance are further explained. 
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Figure 4: Institutional setting and impressionability.

Organizational setting

196. As has been stated above, the achievement of integrated flood risk management in river basins is highly depend of the organizational setting, both on a national and on an international level. From a national perspective, integrated flood risk management requires that various roles are played by a complex set of actors to ensure cooperation and coordination across institutional and disciplinary boundaries. At various governmental levels (national, regional and local) decision-making requires coordination such that decisions take account of any impacts on flood management. The case of the Kura River illustrated the necessity of a transparent and coordinated organizational setting for integrated flood risk management.

197. Organizations that are involved in water management on the national, regional and local level therefore need a clear allocation of responsibilities and mandates. From an international (river basin) perspective, joint commissions may play a role in sharing knowledge and information and coordinating flood risk management planning. In order to achieve transboundary coordination and cooperation, it is essential that within a river basin an unambiguous overview is created of who is involved in water management on the various levels and how.
Policy arrangements

198. Integrated flood risk management requires both a horizontal and vertical integration of plans, programmes and policies. Horizontal integration refers to the multidisciplinarity of the approach and the involvement of various water users. Vertical integration means that national and regional plans, programmes and policies are considered and implemented in regional and local policies, and vice versa. The starting point for all policy arrangements needs to be the setting of explicit and common goals. This will provide a basis for integration with other policy fields, identifying incompatible interests and exploring synergies, eventually resulting in cost recovery. For transboundary flood risk management common goals are a precondition too; without common goals there will not be cooperation.

Legal setting

199. Law is considered to play a vital role in the effective implementation of integrated flood risk management [APFM, 2006/2]. On a national level, standards of performance and a clear delineation of duties, rights and powers of the various organizations involved should be set out in law. Similarly, procedures and requirements regarding monitoring of compliance and mechanisms for enforcements must be established. The law needs to provide appropriate mechanisms for the settlement of disputes. WMO and the Global Water Partnership (GWP) developed the Rapid Legal Assessment Tool to identify legal instruments that might be needed for a consistent and effective integrated flood risk management. Figure 5 illustrates the roles that a legal framework plays in the implementation process of flood management policies.
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Figure 5: Roles of law [Source: APFM, 2006/2]

200. At the international level, integrated flood risk management should be integrated into wider frameworks of integrated water resources management. The rule of equitable and reasonable use should for example be implemented. Legally binding commitments might be of help for a transboundary approach, but are not absolutely necessary; voluntary agreements can also be effective if the concerned Parties are committed to implementation. For example in the Rhine River basin, the International Commission for the Protection of the Rhine (ICPR) works on an institutional base. The responsible officials meet, set targets and elaborate an action plan. The governments of the participating countries are informed and at a next meeting the ministers of the countries accept the agreed action plans, which are often non-binding, but are still effectively implemented by the riparian countries. 

5.2
Case descriptions regarding institutional and legal arrangements for cooperation

201. The cases discussed:

–
Dniester River, the Republic of Moldova
–
Cooperation with Ukraine (by Hungary)

–
Elbe River, Czech Republic

Dniester River (based on a presentation by Mr. Trombitsky, Republic of Moldova, ‘Floods on Dniester River: events and lessons learnt’, and the following discussion)

202. The Dniester River starts in Ukraine and flows to the Black Sea. Before entering the Republic of Moldova, it marks the boundary between Ukraine and the Republic of Moldova. The river flows through the Republic of Moldova for 398 kilometres; it is the largest river in the Republic of Moldova. In the downstream part it forms an additional part of the Moldova-Ukraine boundary, before flowing back to Ukraine and to the Black Sea.

203. The relation with other water issues in the Republic of Moldova and the Dniester River basin can be described as follows:
–
Dramatic deforestation in Ukrainian Carpathians

–
Land use is mostly agriculture (arable lands > 76% in the Republic of Moldova)

–
Domination of hydropower interests among stakeholders (2 legal persons)

–
No effective stakeholder involvement in decision-making
–
No effective land planning and construction in flooding zones

–
Weak implementation of IRBM principles

–
Despite the presence of structural measures like reservoirs and information exchange with Ukraine, extreme events (rare floods) can cause large damage in the Republic of Moldova.

204. The institutional and legal arrangements for cooperation at the transboundary level can be described as follows:

–
Since 1994, there is an intergovernmental agreement between the Republic of Moldova and Ukraine on border (not transboundary!) waters
–
There is, since 1998, an intergovernmental agreement between MD and UA on the prevention of industrial accidents, calamities and natural disasters

–
Since 2006, there is a protocol on flood control under the 1994 agreement on border waters. It is related to the zone of joint borders only, has a limited number of monitoring points. There is no river basin approach and stakeholder involvement is weak. Information exchange and timely notification of floods are poor.

–
A legal framework for transboundary cooperation regarding flood management is absent.

205. There are several institutions responsible for flood management: emergency agencies, the state water management agency, the state authority for natural resources, navigation and local authorities. This is problematic.
206. A new agreement for the whole Dniester has been elaborated under an ENVSEC-project which also includes a new institutional structure; however, it has not yet been adopted by the countries. Different problem perceptions exist between Ukraine and the Republic of Moldova on the Dniester and Prut rivers.

207. The needs for transboundary cooperation are:

–
Strong necessity of river basin agreements for both Dniester and Prut Rivers

–
Need of creation of river commissions as an institutional basis for flood prediction and management

–
Overcome the domination of hydropower interests and harmonization of water uses with other interests
–
Establishment of a computerized transboundary information and flood forecast system.
–
Within the Dniester River basin there seems to be a strong need for transboundary early warning and contingency planning.

–
More political will.
208. Interesting points are:
–
There is willingness to cooperate, but the experience in transboundary cooperation is insufficient
–
External funds to support cooperation do exist, but the access to them is problematic. There is not enough experience in large projects like in the EU

–
There are specialists, but they are inexperienced in flood modelling on the river basin level
–
The existence of understanding of the necessity to cooperate on river basin and transboundary levels

209. Potential benefits of cooperation are:
–
Prevention of damages by floods

–
Better river basin management

–
Harmonized interests of water users

–
Flood forecasting and announcement

–
Less pollution of the river

–
Safeguard clean drinking water

–
Urgent repairs and essential improvements to levees and flood control facilities

–
Increased flood protection for urban areas

–
Evaluation and repair of the current flood control system

210. The Dniester River basin is a good example of an Eastern European transboundary river where a flood forecasting and alert system for the whole region should be developed. Successful flood management for the Dniester River needs improvement of legal and institutional cooperation based on the UNECE Water Convention principles.
Cooperation between Hungary and Ukraine (based on a presentation by Mr. Bakonyi/Mr. Magyarics, Hungary. and the following discussion)

211. Hungary has typical downstream conditions: 96% of the surface water resources as well as floods are generated outside the country. 24 Rivers flow into the country, 3 flow out of the country. The length of the primary defences is 4200 km. The area of protected fluvial floodplain is 21,200 km2, which is 23% of the territory of the country, which is unique in Europe (even compared to the Netherlands).

212. Frequency of damages caused by water in Hungary:

–
Floods: small every 2–3 years, significant every 5–6 years, devastating every 10–12 years.

–
Droughts: every 3–5 years

River levels can rise quickly: up to 12 meters in 2 days, a flashy character.

Population affected is 2.3 million; total value at risk is US$ 30 billion
213. The cooperation between Hungary and Ukraine has a long history. A transboundary Water Management Committees exist since 1947 (then with the Soviet Union). The Tisza Forum exists since 2001, together with Ukraine, Slovakia, Romania and Serbia and Montenegro. In the Sofia Convention (ICPDR, since 1998) nowadays 15 countries cooperate.
214. Joint project between Hungary and Ukraine have been:

–
Bereg region localisation (confinement) plan and drainage system

–
Tisza river training plan

–
Research on the effects of deforestation

–
Maintenance of a joint monitoring system

–
Impact assessment of flood protection systems

–
Harmonisation of design flood levels

215. USGS provided funds to improve monitoring in Ukraine. The data centres of both Hungary and Ukraine are now connected.
216. If floods in Ukraine hit a waste disposal and the waste is into the river towards Hungary, negotiations on compensation will start. More room for the river is part of the negotiations. It could lower the river levels by 70 cm–1 m. Smooth pasture instead of bushes also gives about 0.5 m lowering of the water level, so the total is about 1.5 m less flood level height. This is equal to a reduction from a 1/1000-year flood to a 1/00-year flood. The cooperation between Ukraine and Hungary is fruitful and very smooth.
Elbe River (based on a presentation by Ms Soukalová, Czech Republic, ‘Flood Warning and Mitigation in Internationally Shared River Systems’, and the following discussion)

217. The Elbe River basin is shared by four countries: Germany (65.5%), Czech Republic (33.7%), Austria (0.6%) and Poland (0.2%). The upper Elbe River basin in the Czech Republic consists mostly of highlands and lower mountains. The middle part is lowland area in central and northern Germany. The lower part of the river runs through the German lowland to the North Sea and is affected by the tidal regime of the North Sea. Due to the different characteristics in the different parts of the river basin, in the Elbe River basin various flood types occur.
218. Cooperation is maintained through the International Commission for Protection of the River Elbe (ICPE-IKSE-MKOL), established in 1990, and joined by the Czech Republic, Germany, European Union (Austria, Poland).
219. Since the 1980’s the flood frequency appears to increase. Both the International Commission for the Elbe Protection and the Czech-German Commission for boundary waters focus on aspects of water resources management, including floods.

220. The main tasks of the International Commission for Protection of the River Elbe are:

–
to enable water usage, first of all from river bank infiltration for drinking water supply

–
to enable usage of water and sediments for agriculture purposes

–
to achieve a natural ecosystem with appropriate amount flora and fauna kinds

–
to decrease a pollution load of the North Sea from the Elbe River basin
–
to improve flood protection in the Elbe River basin (added in 1997)

–
to coordinate implementation of the Framework directive on water policy (added in 2000)

–
to coordinate implementation of the Flood directive (added in 2007)

An important step in the management of the Elbe River has been the development of a joint knowledgebase in both German and Czech language.
221. A working group on flood prepared a Flood Action Plan of the Elbe River basin (FAP), which has been accepted in 2003. The main elements are:

–
Analyses of hydrological aspects of floods and their forecasting;
–
Principles to increase the retention capacity of catchments by measures in agriculture, forestry and infrastructure;
–
Study of former inundation areas and possibilities for their renewal;
–
Study of technical flood protection measures (polders, levees);
–
Study of the influence of large reservoirs on the flood regime of the Elbe River;
–
Modernization of gauging network and data transfer system;
–
Start of a shared international flood forecasting system in the Elbe River basin (CZ–DE federal and land authorities).
222. The Flood Action Plan is:

–
realized by competent national authorities (CZ, DE land authorities)

–
every two years checked and updated by ICEP

–
followed and supported by other projects (e.g. for harmonization of spatial planning and land use principles)

223. Data and information exchange is done based on a bilateral intergovernmental agreement between the Czech Republic and Germany.

The Czech Republic provides Germany with water levels, discharges, precipitation, hydrological forecasts and websites about 300 water gauges, 80 reservoirs, 52 forecasting sites (measured data are updated hourly). A selection of data is sent using a ftp server (twice a day, in cases of floods on an hourly basis).

Germany provides the Czech Republic with water levels and precipitation in border areas.

224. The forecast lead-time is, logically, dependent on the distance from the border/rainfall: between 2 days (Dresden) and 8 days (Geesthacht)
225. A first step in the cooperation was the development of forecasting capabilities and the set up of an early warning system for the whole river basin. Web-based flood warning involves four levels of danger.

226. Flood protection systems are fostered by:

–
Extreme situations, that make the need for measures clear, including problems and week points
–
Political will, especially by decision makers, to technically and financially support the development of such systems
–
Personal contacts leading to cooperation of involved bodies: research – development – operation, and meteorology – hydrology – water bodies – users
227. Possibilities for improvement of the cooperation include:
–
Room for technical improvement of forecasting procedures: higher reliability and longer lead times. This is an ongoing process parallel to increasing level of knowledge and technical facilities.

–
Closer linkage between forecasting agencies, including improved personal contacts. There still are language problem to overcome. English could be used as a shared means of communication.

–
One international (transboundary) forecasting institution responsible for the whole basin could be established. This could serve as a base for the implementation of regional forecasting systems, such as EFAS, or provide regional flash flood guidance in the Elbe River basin.

5.3
General conclusions from the presented cases and discussion: key problems

228. Laws and policies can establish the framework for water management in a river basin context. They clearly identify the functions, structure and funding of basin organisations and basin management. Roles and mandates are specified and fairness and accountability in decision-making is ensured. With a transparent institutional structure, fragmentation and overlap of responsibilities can be avoided and multiple interests can be addressed. Institutional development in a transboundary context is a complex issue, however.

229. Different levels of cooperation were presented in the case studies. In the Dniester River basin, the current institutional setting is not suitable for effective joint flood risk management. In Ukraine, there is willingness to cooperate and a legal basis is present, but improvements are needed. Even in the further advanced Elbe River basin small improvements could be made.

230. In general, regulation could be implemented through a framework document defining the process: what should be done in case of floods. WMO has prepared a report on the legal and institutional framework, which includes a tool to assess what kind of regulation would be suitable: a checklist for an integrated approach.

231. Methodologies, technology and knowledge that are available (EXCIFF, EXCIMAP, Helpdesk for Integrated Flood Management etc.) should be widely distributed and adapted to local situations. 
232. Climate change represents a new challenge, but also a new opportunity for joint research and adaptation planning in consultation.

233. Effective mechanisms of stakeholder involvement in decision-making are required. The transparency of possible sources of financing needs improvement.
Box 6 – Reflections on challenges for transboundary institutional and legal arrangements

Stepwise approach – As figure 4 showed, the influence of involved stakeholders on laws is small. The influence on policies may be larger, but still complex. In practice, discussing transboundary flood risk management between organizations and experts appears to result in fewer obstacles to cooperation than on a policy level. Therefore, developing joint flood risk management on a project basis could be an effective first step to successful cooperation. Exchange of information for example does not require any formal treaties. Following steps might be the development of transboundary plans, implementation etc. The advantage of a stepwise approach will be that participants in the process are able to familiarize themselves with (possible) differences in procedures, structures and culture. It will contribute to the development of mutual trust. A further benefit of a step-by-step process is that it will allow the pros and cons, success factors and obstacles to be evaluated at each step.
Every step has to be assessed considering the overall policy objectives. These common objectives have to be addressed on the policy level and may even be fixed in legal arrangements. Adopting strategies and policy options is most effective on a local or technical level.

Participatory approach – The aim of integrated flood risk management is to maximize the net benefits that may be derived from flood plains while minimizing the loss of life and property. IWRM, and thus integrated flood risk management, implies that those who are interested in or will be affected by decisions on water resources, will be involved in basin management and that information will be exchanged freely. Freedom of information is crucial in finding good solutions. Where there is no transparency or accountability, where those affected are excluded it is difficult to put the IWRM approach into practice [INBO/GWP, 2009]. Therefore, it is imperative that all stakeholders are involved from the start in the decision-making processes that affect flood management. The level of participation of the different interested groups may vary both in terms of degree and in the level at which it occurs, whether national or local. Greater participation of all stakeholders in flood policy development is considered vital since it enables inhabitants of flood-prone regions to choose the level of risks they are ready to take.
A shared consensus has emerged in the past decade on the importance of participatory planning in disaster management. Individual and community ownership, commitment and concerted actions in disaster mitigation produce a wide range of appropriate, innovative and feasible mitigation solutions, which are cost-effective and sustainable [APFM, 2006/3]. In addition public participation adds to reducing fears and resistance of stakeholders and increases democracy in planning processes [Swanenvleugel, 2008]. From a transboundary perspective, it is important to increase (public) awareness on the fact that people share the same water resource and depend on each other for its management. 

At the moment, the focus in integrated flood risk management lies primarily on the level of governments and experts. For a successful implementation however, a participatory approach needs to be established as soon as possible.

Joint programmes for informing public stakeholders, involving them in decision making processes and creating awareness can be a good starting point for transboundary cooperation.

Durable institutional arrangements – Emergency cases are an important driver of present flood management. Although transboundary cooperation during calamities is important, it will not be enough for a real integrated approach. Because water resources management implies long-term management, institutional arrangements aiming at transboundary cooperation need to have a long duration. They require the flexibility to adapt to changing circumstances (climate, society etc.) but should not be subject to (changes in) political ideology or whatsoever.

6
Conclusions and recommendations
Conclusions

234. Transboundary Flood Risk Management is international cooperation. It should be understood that this kind of international cooperation is an imperative for the prosperity of the nations, including safety, health and peace aspects.

235. Transboundary Flood Risk Management is to be considered as a part of Integrated Water Resources Management (IWRM) and, therefore, issues of Transboundary Flood Risk Management should be dealt with in the framework of IWRM. In (almost) all transboundary river basins, IWRM involves international cooperation with at least the border countries, and possibly all countries involved in the international river basin.Bilateral cooperation is good, but sometimes not sufficient. Trilateral and multilateral cooperation are more difficult, but required in the case of more than two riparian countries.

236. Transboundary Flood Risk Management involves both technical and political aspects. Technical cooperation is in many situations ahead of institutional and political cooperation. At the technical level, experts are often eager to cooperate and address the problems that are involved in transboundary flood risk management. In many countries, however, at the political level the support for transboundary flood risk management is meagre. Participants stressed the necessity of political support for technical cooperation in the field of transboundary water management. Where technical capacity is already available, the Water Convention could help to promote institutionalisation of international cooperation.
237. The UNECE Water Convention provides an important framework for transboundary flood risk management. Compliance mechanisms would be helpful.  

238. Good crossboundary communication is essential for good cross-boundary cooperation. The main problems are due to insufficient communication between riparian countries. This is not so much a technical issue as it is a political, and partly legal, issue. Informal meetings do help. Relations should be further strengthened and possibly institutionalised. A joint problem definition and understanding of interests on both sides of boundaries are important to stimulate and improve transboundary cooperation is important.

239. Whilst some countries have a good and longstanding cooperation, some relatively ‘new’ countries could use improved political stability and access to funds to support activities related to water management. Funding is problematic is many cases, which is also related to political support. Transparency about funding sources is needed.
240. Sharing of data could still be improved in many cases. Barriers for implementation are not only related to technical measures and tools for flood risk management. The level of expertise at the national level is generally sufficient to deal with flood-related issues. The levels of detail of arrangements differ a lot, though. E.g., some countries speak about the advanced data formats required to improve the quality and speed of delivery of hydrometric data at a 10-minute interval, while other countries are working on sketchy contours of flood/water management.
241. River basin commissions can help to get implementation of international cooperation, including sharing of data, done. The quality and reliability of information needs to be improved in some cases, also to help improve the perception of the situation.

242. Floods can have beneficial effects if managed properly and on a river basin scale. The flood risk management cycle should form the basis for comprehensive cooperation: lessons from experiences should be assessed, documented and taken into account in the flood risk cycle, but also shared with other countries. Various layers and opportunities are available to establish transboundary cooperation.

243. There appears to be a distinct difference between the Member States and Parties in the possibilities to produce flood risk maps. This includes know-how and availability of technical infrastructure for data exchange, modelling and mapping.

Recommendations

244. Cooperation can start at the technical level with international cooperation and building trust. It was suggested to take it step by step, e.g. start with monitoring and forecasting. Institutions can start to cooperate based on a Memorandum of Understanding, which not necessarily is a comprehensive agreement with institutional arrangements. Some issues can be solved with technical expertise only.
245. Communication between riparian countries is a condition for effective transboundary flood risk management. Sufficient funds are needed for proper collection and exchange of hydrometeorological data. River basin commissions can be used to support information sharing. Sharing of hydrometeorological data across boundaries is a good form of cooperation and should be endorsed by governments.

246. Existing frameworks such as the UNECE Water Convention and EU directives should be implemented as they can promote transboundary cooperation and flood risk management. Compliance with such frameworks is crucial and mechanisms are needed to support it. 
247. Where there are no transboundary river basin commissions, they should be established, preferably at high institutional level and with political support. Institutional and political cooperation should aim to keep pace with the level of technical cooperation at the international level. All riparian countries should be involved in cooperation. A joint legal framework is needed to sustain technical cooperation.

248. Pilot projects should be started to improve transboundary flood risk management in concrete basins. Regional workshops on improvement of flood management are considered to be useful.
249. A clearer picture of knowledge gaps and technical needs would be useful. Capacity building and training for both the technical and the decision-making level could help improve both the knowledge base and international cooperation.
250. Formal agreements for cooperation should be flexible and be based on a cross-sectoral approach.

All presentations are available at:

http://www.unece.org/env/water/meetings/transboundary_flood_workshop.htm
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