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Abstract: In 2007 the European Union put into force the Floods Directive (FD) 2007/60/EC. The introduction of the FD was 
triggered by the fact that more frequent floods were observed in Europe and extreme flooding phenomena have 
caused many economic losses and in some cases even human casualties. These facts have intensified the need for 
European cooperation in flood management. The primary goal of the FD is to enact a framework for the assessment 
and the management of flood risks, targeting at the mitigation of the adverse effects on human health, the 
environment, the cultural heritage and economic activities that are connected with floods. The FD is currently in the 
process of implementation by the Member States and the first technical difficulties have arisen. The present paper 
examines the current implementation status of the FD across Europe, its weaknesses that have appeared up to now and 
proposes certain steps that should be taken in order to enhance the preparation of the Flood Risk Management Plans. 
A major technical issue that needs to be tackled is the uncertainty that characterises flood management, mainly due to 
lack of reliable data, whereas transboundary floods form an additional difficulty in flood management. Moreover, the 
case of River Evros-Maritsa is presented in relation to the application of the FD on transboundary catchments and the 
impediments that rise in managing floods across countries. 
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1. INTRODUCTION 

European Union introduced the Flood Directive 2007/60/EC (FD) as a complementary element 
of the Water Framework Directive (WFD), recognizing that Europe has experienced extreme floods 
with devastating consequences, combined with the fact that extreme phenomena are more often due 
to climate change and intense urbanization. It is widely accepted that the Water Framework 
Directive (2000/60/EC) does not address efficiently the management of floods, fact that is 
mentioned in the introductory text of the FD, even if it contains some of the fundamental principles 
of flood management. Hence, the need for a new framework that would address flood management 
and mitigation provoked the introduction of the FD.  

The primary goal of the FD (Council of the European Communities, 2007) is to enact a 
framework for the assessment and the management of flood risks, targeting at the reduction of the 
negative effects on human health, the environment, the cultural heritage and economic activities 
that are connected with floods. Also, FD is focused on all kinds of floods, including river, lakes, 
flash floods, urban floods, coastal floods, storm surges and tsunamis. 

According to UNECE (2009a), since the beginning of the century three million people have been 
affected in its region, while it is estimated that in Eastern Europe alone it sums up to 1.9 million. 
Quite often floods cross national boundaries, especially in Central Europe and therefore 
transboundary cooperation is a necessity and has already been addressed by the Convention on the 
Protection and Use of Transboundary Watercourses and International Lakes since its creation in 
1996. Both the WFD and the FD contain explicitly the basic principles of the Convention. 
According to the Transboundary Freshwater Dispute Database, developed by Oregon State 



14 E. Eleftheriadou et al. 

 

University, the international catchments globally sum up to 276 (up to 2008), with the 30% of them 
having emerged during the period 1985-2005. The data gathered in this database proves that 
transboundary floods are more intense, affect greater areas and cause higher economic losses than 
national floods. Human casualties during the above period are estimated approximately 37,000 
while the population affected sums up to 210 million and the economic losses to 96 billion dollars 
(1.8 billion dollars per flood event) (Bakker, 2007). 

The present paper examines the current implementation status of the FD across Europe, its 
weaknesses that have appeared up to now, mainly in cases of transboundary flooding and certain 
recommendations are summed up, that could reinforce the implementation status of the Directive 
across Europe. 
2. THE FLOOD DIRECTIVE AND ITS IMPLEMENTATION 

Directive 2007/60/EC entered into force in November 2007 and since then it provides a 
complementary part of the WFD concerning flood issues. Its primary goal is to enact a framework 
for the assessment and the management of flood risks targeting the reduction of the negative effects 
on human health, the environment, the cultural heritage and economic activities that are connected 
with floods (Article 1).  

The most important elements of Directive 2007/60 are: 
§ Framework on the assessment and management of flood risks. 
§ Preliminary flood risk assessment based on available information and experience from past 

floods concluding in predictions of future floods and identification areas of potential 
significant flood risk. 

§ Flood mapping flood hazard maps and flood risk maps according to different scenarios (low – 
medium – high probability). 

§ Establishment of Flood Risk Management Plans (FRMP), where the Member States shall 
establish appropriate objectives focusing on the reduction of adverse consequences of 
flooding for human health, the environment, cultural heritage and economic activities.  

§ The encouragement for the establishment of an international flood risk management plan or a 
set of plans coordinated at an international catchment level. 

§ Member States shall coordinate the implementation of the FD with WFD. Both river basin 
and flood risk management plans are fundamental for the integrated basin management and 
thus every possibility of synergy between them should be exploited. 

§ The active involvement of all interested parties is pursued and coordinated with article 10 of 
WFD. The FD itself only requires ex post access to the information contained in the maps 
produced, whereas more advanced type of active public involvement is foreseen for the 
production, review and updating of the Flood Risk Management Plans (Unnerstall, 2010). The 
consultation process of the FD should incorporate the requirements of the Strategic 
Environmental Assessment Directive (SEAD) 2001/42/EC, according to which environmental 
reports should be conducted for the drafts FRMP and both of them should be subject to 
consultation procedure. 

 
It is of crucial importance that the application of the FD is in line with the WFD in order to 

improve efficiency, information exchange and achieve common synergies. More specifically the 
activities of the two Directives that should be coordinated are: 

§ Development of flood hazard maps with the characterisation of river basin districts. 
§ Synchronization of flood risk management plans with the reviews of river basin management 

plans. 
§ Synchronization of the scheduled reviews of both Directives. 
§ Similar arrangements for international catchments and participatory procedures. 
§ Use of the same committees. 
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In 2010 the FD was introduced in the Greek legislation with a Common Ministerial Decision 
(MEECC, 2010) and in December 2012 the report of the preliminary flood risk assessment was 
issued according to Article 4 of the FD. The report included maps of all the river basin districts, 
data collection of historic floods and identification of those with significant adverse impact, taking 
into account any human losses, the compensation provided and the flooded area (MRPEE, 2012). 

  The European Commission acknowledging the importance of the preparation of reliable flood 
maps, issued in 2007 the “Handbook on good practices for flood mapping in Europe” (EXCIMAP, 
2007). According to this document, flood maps form the basis for the management of flood risks 
and they form a prerequisite for achieving effective and efficient flood management. The status of 
flood mapping in Europe is described in a document prepared for the 2015 EU Water Conference 
(European Commission, 2014), reporting on the progress of Member States on flood mapping by 
December 2014, where information is missing from Bulgaria, Greece, Malta and Portugal. 
Moreover, another European initiative was launched during the period 2004-2007, aiming on flood 
forecasting, under the title: “European Exchange Circle on Flood Forecasting” (UNECE, 2009a). 
During this period, forecasting methods were assessed in different areas and priority actions were 
proposed in the produced report “Good Practice for Delivering Flood-Related Information to the 
General Public” (EXCIFF, 2007). 
3. CRITICAL ISSUES 

3.1 Lack of data 

According to Article 6 of the FD, Member States shall prepare flood hazard maps and flood risk 
maps at a catchment level, covering the areas that could be flooded under three different probability 
scenarios. However, according to Tsakiris et al. (2009), these three scenarios are inadequate to 
incorporate the whole range of flood events.  

The requirements of the FD could be easy to achieve given that all the necessary data is available 
and easy to collect. Flood risk maps include crucial information towards flood management, such as 
flood extent - water levels - flow velocity, that will form the base of the flood risk management 
plans. Based on these data, Member States shall set their objectives and prepare measures 
concerning their flood management plans. Hence, it is obvious that effective flood management 
require reliable methods for the estimation of the flooded areas, such as precise estimation of the 
peak discharge. This is a hard task for hydrological engineering, taking into account that in the 
majority of small catchments, there is a substantial lack of hydrological data.  

According to Tsakiris (2014), two more concerns should be highlighted; the non-stationarity 
(where, man induced and climatic changes should be taken into account) and decision-making 
under uncertainty (where tested methods should be used for incorporating uncertainty). Another 
aspect that has to be confronted during the data analysis is the effects of climate change and land-
use changes to the river flow, which further influences flood risk and socio-economic impacts 
(Lindenschmidt et al., 2007). 

Additionally, the first requirement of the FD, the identification of areas at risk, is presented as a 
static procedure, while is should be considered as rather a dynamic process, taking into account land 
use changes and rapid urban development (Tsakiris et al., 2009). Hence, new areas at risk may 
arise, where historic flooding is not registered, but may be subject to flooding due to varying 
surrounding conditions.  

In another study by Yannopoulos et al. (2014) the effect of the uncertainty was examined, 
derived from lack of data, on the estimation of the peak discharge based upon which the flooded 
areas are identified. A methodology of peak discharge estimation was presented in an ungauged 
small catchment, followed by hydraulic calculations using HEC-RAS and HEC-GeoRAS software 
packages. The results demonstrated the great variability of the estimated flood extent and the effect 
of it on the decision-making of the proposed flood measures. 
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3.2 Transboundary issues 

According to Gleick (2000), a basin is considered as international when its tributaries cross two 
or more states, while Wolf et al. (1999) added the restriction that river flow is permanent. The 
management of transboundary basins shall be based on existing structures set by international 
agreements, such as the UNECE Convention on the Protection and Use of Transboundary Water 
Courses and International Lakes. The UNECE Convention places a lot of emphasis on 
transboundary impact, including those resulting from floods and flood protection works, such as 
dams. The Convention was followed by a number of guidelines, with the 2000 Guidelines on 
Sustainable Flood Prevention covering basic principles, policies and strategies for transboundary 
flood management and also cooperative issues including information exchange among parties 
(UNECE, 2000). These Guidelines explicitly influenced the EU Best Practices Document on Flood 
Prevention, Protection and Mitigation in 2003 (EU, 2003) and also the FD. These Guidelines were 
complemented by Model Provisions on Transboundary Flood Management that support states to 
develop bilateral or multilateral normative instruments in order to address transboundary flood 
prevention, protection and mitigation, enhancing at the same time their preparedness.  

The WFD contributes to the implementation of the Community’s obligations under international 
conventions and notably the UN Convention. The so-called Helsinki Rules establishes the 
cooperation between the country members of the United Nations Economic Commission for Europe 
(UNECE, 1992), for an integrated approach in the scope of sustainable development. It was signed 
on behalf of the European Community in Helsinki in March 1992 and approved by the Council 
Decision 95/308/EC. The Convention commits the countries to manage, prevent and reduce water 
pollution providing also for monitoring and exchange of information. Moreover, it strengthens the 
cooperation on bilateral or multilateral levels for the conservation of water resources and 
environmental protection. The Helsinki Rules introduced the concept of “equitable utilization” of 
the transboundary waters taking into account activities, which are likely to cause “transboundary 
impact”.  

The International Law Association (ILA, 2004) has proceeded in the revision of the Helsinki 
Rules and the addition of related rules, covering issues that have been omitted in the previous 
versions. This revision was provoked by the lack of bilateral agreements in the most pivotal cases 
and by the slow process of ratification of the UN Convention on the Law of the Non-Navigational 
Uses of International Watercourses. These revised rules combine international environmental law 
with international and national water laws incorporating where necessary requirements of the UN 
Convention. If a case is brought to court, then these rules are supposed to provide the necessary 
background for the verdict making. 

In the “Proposal for a Directive of the European Parliament and of the Council on the 
Assessment and the Management of Floods” (Commission of the European Communities, 2006), 
the significance of the common management of transboundary catchments is emphasized. 
According to the Proposal, the Community should take into account that the majority of the 
catchments in Europe are shared and thus concerted action at Community level are required in order 
to bring added value and improve the overall efficiency of flood protection. Moreover, the 
European Commission recognised that a purely national approach to flood risk management is 
neither technically nor economically feasible. Flood Risk Management can be defined as “the 
continuous and holistic societal analysis, assessment and mitigation of flood risk (Santato al., 2013). 
Despite the above concerns, the final text of the Directive in spite of using compulsory terms for 
transboundary cooperation, it only recommends the Member States to adopt cooperative 
mechanisms.  

 Moreover, the efforts made towards more strict specifications for the establishment of common 
flood management plans, are evident in the European Parliament and the Council of the European 
Union (2006a). For instance, it is proposed to include in Article 12 (2) the following statement “In 
drawing up such plans, they shall consult the Member States situated in the international river basin, 
shall report on the views of these Member States and shall take account of the impact of their plans on 
neighbouring Member States”. The justification provided for the inclusion of this statement 
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emphasized that “the development of a network for the exchange of information between the 
competent Member-State authorities sharing responsibility for an international river catchment 
area is one of the most fundamental steps towards flood risk management coordination and towards 
relations based on progressively greater mutual confidence”. However, many additions such as the 
above have not been included in the final text of the FD. 

Transboundary issues have been addressed in the FD as a need for cooperation among countries 
that will be based on the United Nations Convention. There are specific references in the text of the 
FD on transboundary cases: 

§ Article 4(3): Member States shall ensure that exchange of relevant information takes place 
between the competent authorities concerned during the preliminary flood assessment. 

§ Article 8(2): Member States shall ensure coordination with the aim of producing one single 
international flood risk management plan. 

§ Article 8(3): Αs in 8(2) in cases where the catchment extends beyond the boundaries of the 
Community. 

§ Article 8(4): The flood risk management plans shall be supplemented, where considered 
appropriate by more detailed flood risk management plans of sub-basins.  

§ Article 8(5): Where a Member State identifies an issue which has an impact on the 
management of flood risks of its water and that issue cannot be resolved by that Member 
State, it may report the issue to the Commission. 

 
There are several European examples where states have proceeded autonomously to the creation 

of common commissions and establishment of cooperation frameworks regarding the management 
of transboundary floods. Many of them have proven to be sustainable and efficient, for example: 

§ The Convention on Cooperation for the Protection and Sustainable use of the Danube River 
signed in 1994 by eleven of the Danube riparian states, one of the objectives being the 
establishment of preventive measures to control hazards originating from accidents involving 
floods, ice or hazardous substances. 

§ The International Commission for the Protection of the Oder River against Pollution including 
precautions against the risk of flood damage. 

§ The Convention on the Protection of the Rhine, aiming at flood protection taking into account 
ecological parameters. 

 
It is evident that transboundary floods impose great problems in the European members 

rendering their management in transboundary level a necessity. The extent of the damages 
experienced and of the possible future effects provides a higher priority to the implementation of 
the FD, taking under the consideration that:  

§ Transboundary floods may cause human casualties. 
§ Economic losses are direct and high. 
§ Flood protection cannot be efficiently implemented without the necessary measures in the 

upstream parts of the catchments. Moreover, measures taken at the downstream parts of the 
catchments tend to be less economic efficient and have been proven unsuitable for long-term 
results in flood mitigation. 

§ Transboundary damages caused by a neighbour country may affect the official relations of the 
two countries. 

§ Provided the establishment of common flood management plans, it is more likely for the 
countries to proceed to common river basin plans. 

 
However, the integrated management of transboundary floods is not a common phenomenon, 

mainly due to the absence of a strict legal framework that would force countries sharing waters to 
cooperate in managing floods. In addition, the interest for cooperation is unilateral as there is lack 
of motivation from the upstream countries. It can also be supported that the unsuccessful 
implementation of the WFD in transboundary catchments is an inhibitory factor towards the co-
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management in transboundary floods. Additional impediments are posed by the transboundary 
commissions that have been proven inefficient due to their complicated nature and rarely proceed to 
the fulfilment of their obligations. Finally, the failure of transboundary flood management can also 
be attributed to the inadequate public participation in the decision making of flood protection 
measures and to the perception that each individual can act independently at a local level.  

An inevitable consequence of transboundary floods is the dispute settlement in case of cross-
border damages, where many questions arise on the jurisdiction of a domestic court under 
international law. The Helsinki Convention foresees that a transboundary dispute can be submitted 
to the International Court of Justice, whereas European members are required to submit their 
disputes on the interpretation of Community Law or to the European Court of Justice (Keesen et al., 
2008). According to both Directives, the Commission may act as a mediator if a Member State fails 
to meet its requirements, but it can only provide advice, as it has no legal power to take other 
actions. In cases of transboundary pollution or floods, the Commission should complete its 
recommendations in three months, after which the case can be brought to the European Court of 
Justice. Moreover, the affected state can make use of the Rome II Regulation (Regulation EC no 
864, 2007), according to which the law of the injured party can apply, regardless of where the event 
causing the damage occurred. Another initiative that can facilitate parties in achieving cooperation 
is the European Grouping for Territorial Cooperation (EGTC), aiming at establishing cross-border, 
transnational or interregional cooperation with similar players in order to achieve their common 
objectives (European Parliament and the Council of the European Union, 2006b). EGTC is the first 
legal instrument of the European Union with full legal capacity, providing a legal frame to the 
cooperation of European municipalities and regions. The interested parties are grouped into a joint 
organization, whereas the legal conditions of the grouping are governed by the law of the state 
where the center is located.  

3.3 The case of Maritsa-Meric-Evros catchment 

Maritsa/Meric/Evros River is the second biggest river in the Balkans after Danube River (Figure 
1). It originates from Rila Mountain in Bulgaria and after a distance of 530 km discharges in the 
Aegean Sea, while it comprises a very important river system in the eastern part of Balkans with a 
total catchment area of 39.000 km2, 66% of which belongs to Bulgaria, 28% to Turkey and only 6% 
to Greece. The Treaty of Lausanne includes a regulation regarding the Meric River to form the 
border between Greece and Turkey. The Delta of the river, protected by Ramsar Convention and 
also a Natura 2000 site, is well known for its rare ecosystem and is considered an important natural 
resource (Mylopoulos et al., 2008). The maintenance of the Delta, which has been characterized as 
one of the most important wetlands and environmental habitats in the world, remains another big 
challenge in the area.  

The construction of dams on the Bulgarian territory causes problems to both Turkey and Greece 
concerning the quantity of water that ends up on the downstream part of the basin. Several dams are 
constructed in the Bulgarian part of the basin for hydro-electricity production and irrigation 
purposes, while their operation often conflicts with flood protection requirements regarding flow 
retention in the reservoirs. Water quality issues should also be considered, as according to UNECE 
Maritsa River enters Turkey as polluted and Tundzha River as heavily polluted, imposing threats to 
the protected river delta (UNECE, 2009b). Moreover, new tensions are expected to raise, due to low 
groundwater levels in the region and seawater intrusion in the coastline.  

Flood events in the Greek part of the river basin provoke severe problems to the regional 
economy. Even though certain flood prevention constructions exist in the Greek part, they are not 
able to prevent the problems effectively. In the summer of 2005 Bulgaria experienced extreme 
floods, where hundreds of people were forced to evacuate their residences. Severe flooding 
occurred in 2006 in the Turkish town of Edirne at the confluence of Maritsa and its main tributaries 
Tundzha and Arda, resulting in the closure of the Bulgarian-Turkish border that year (Roelevink et 
al., 2010). 
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Figure 1: The transboundary catchment of Maritsa-Meric-Evros (UNEP/DEWA/GRID) 

Since Bulgaria is in a transition period concerning its development, and its accession in EU in 
2007, it should reach such a level of development that it should be able to integrate successfully 
within the EU countries. Incentives for Bulgaria to construct the necessary hydraulic works in their 
territory that would prevent floods on the downstream part should be created in order to face the 
flooding risks. For Maritsa river catchment this means to create the required premises for integral 
transboundary development of the entire catchment. Funds of the European Commission can be 
used for construction of water infrastructures within the existing common mechanisms. The related 
countries should take advantage of these opportunities in the field of the transboundary 
management. Effective co-operation through the establishment of a transboundary agreement 
among the countries could form a basis to solve any rising disputes to the benefit of all. Poor level 
of co-operation concerning environmental problems and political tension between Greece and 
Turkey is also an impediment for the establishment of a potential agreement. 

Past efforts concerning transboundary co-operation concern mainly Greece and Bulgaria and 
date back from 1964 (Mylopoulos et al., 2008). In 1990, Greece and Bulgaria signed a protocol to 
establish a Joint Technical Working Group and an Environment Group of the transboundary rivers 
Evros, Nestos and Strymona. More recently, in 2010, the Ministers of Environment signed an 
Agreement for Cooperation in water management concerning their shared water basins in 
compliance with the WFD and with the basic principles of FD concerning flood warning systems.  

According to Turkish and Greek experts, the management of the Bulgarian dams is not 
sufficient, concerning flood protection as many flood incidents might have been prevented with 
proper operation of the Bulgarian dams (Yildiz, 2015). On the other hand, inappropriate flood 
management is also observed in the downstream riparians and combined with the intensification of 
agriculture and land use changes has resulted in extreme and extended flooding (Kramer and 
Kibaroglu, 2011). 

Transboundary cooperation is based on international relations and is highly depending on the 
willingness of cooperation among the riparian countries. As Greece and Bulgaria are both members 
of the European Union there is common ground for cooperation, such as European Directives and 
Guidelines that can facilitate transboundary flood management. 

The first agreement between Greece and Turkey was signed in 1934, followed by the agreement 
of 1955 related to the construction of flood protection works, but only few of them have been 
realized (Bilen, 2000). As an additional effort to mitigate the flood effects, the two countries agreed 
on a “Protocol on the improvements of the River Meric watercourse that constitutes a significant 
portion of the Turkish-Greek Thracian Border”. In 2000, the two countries signed a “Memorandum 
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of Understanding Concerning Cooperation on Environmental Protection” aiming at the exchange of 
scientific, technical and legal information (Kramer and Schellig, 2011). In 2006, cross border 
cooperation agreement was signed for the prevention and control of floods in the riparian region of 
Meric/Evros (OSRAM, website). More recently, a flood forecasting and early warning system has 
been implemented between Turkey and Bulgaria where alarm levels were defined at certain water-
level forecast locations along Maritza River (Tuncok, 2015). 

4. RECOMMENDATIONS 

It is widely accepted that the introduction of the FD was a mandatory step for addressing the 
intense flooding that Europe is facing. Implementing the FD is a hard task due to technical 
difficulties and also in cases where cooperation is needed when dealing with transboundary floods. 	

The European Union has repeatedly included in various Directives general principles for 
achieving transboundary cooperation, while there are European examples of good practice such as 
the Rhine and the Danube. Yet, transboundary cooperation on a regular basis is not observed in 
most cases for various reasons such as the heterogeneity of data, different standards, lack of 
political will and inadequate efforts across borders to deal effectively with managing risks. Funding 
interregional projects can form the basis for scientific and political cooperation, but such efforts 
often end with the project's deadline and is quite rare there is a follow-up of the cooperation paths 
achieved during the project.  

In order to  tackle part of the issues that were raised in this paper, there is a need for certain 
measures that have to be addressed in political, legal and scientific basis. The following 
recommendations can enhance the FD's implementation and consequently the efficient management 
of transboundary floods: 

§ Early warning can save lives and reduce economic losses. Also widening the area under 
consideration can promote more reliable and cost effective solutions, early warning systems 
and more reliable data sets. 

§ Accurate Flood Warning Systems adopted to different conditions, especially for 
Mediterranean countries, where flash floods are more common and more complicated to 
predict.  

§ Flood Hazard Maps and Flood Risk Maps should be introduced in public consultation, as they 
form the basis of FRMPs. None of the Member States has developed a consultation procedure 
for the stage of risk mapping (Unnerstall, 2010), whereas the potential users of flood maps, 
especially land-use planners should be involved in the process of flood mapping (Santato et 
al., 2013). 

§ The FD's requirements of solidarity and subsidiarity are definitely a prerequisite for 
successful water management, but in the cases of transboundary catchments subsidiarity may 
not be proved efficient and should be reinforced by more centralized bodies. 

§ While technical aspects have reached a satisfactory level, strengthening of political support is 
needed for achieving transboundary cooperation. Creating Joint Commission, institutional and 
technical, can promote cooperation. 

§ The UNECE Convention is a useful tool for promoting international cooperation, however 
compliance with the Convention should be strengthened. 

§ Pilot projects can form the first step of cooperation and consequently access to funding on 
water management should be pursued. 

§ The states should take advantage of the guidance papers and from past experience and know-
how, enhancing training activities and exchange of information. 

§ In case cooperation fails and the Commission’s role was not adequate, one party can use the 
instruments provide by the international and European law for dispute settlement. 

§ The Preliminary Flood Risk Assessment should incorporate the dynamics of spatial and socio-
economic development. 
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Concluding, transboundary flood management should be considered as part of Integrated Water 
Resources Management, where international cooperation is required among all riparian countries. 
Synergy of the WFD and the FD should be pursued in all Member-states by taking advantage of the 
mid-term goals achieved during the WFD implementation, such as organizational structures and 
data collection. A possible coordination of the two directives is the first step towards the ultimate 
goal of a holistic approach in water management and could address multiple issues at the catchment 
level. Moreover, transboundary cooperation regarding flooding issues is more feasible in cases 
where the cooperation mechanisms have already been developed during the WFD implementation. 
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