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Abstract: Contemporary water management incorporates number of criteria merged in a way to target economic
development, social equity, and development. In the recent decades, Integrated Water Resources Management paradigm
is incorporated in the polices and legislation with the Europe and Globally. Under the EU’s WFD, the ICPDR is the
platform for coordination for the implementation of the provisions of the Directive between Danube countries (including
non-EU Member States and takes an active role in sub-basin planning. Transboundary cooperation within the Tisza River
Basin generates the Updated ITRBMP 2019 that elaborates significant water management issues, water quantity and
quality issues relevant for Tisza River Basin. To improve the synergy between EU WFD and EU FD objectives Tisza
countries identified flood risk management measures that support EU WFD environmental based on commonly agreed
methodology and official national data. Brief overview presented in this paper indicates that Tisza countries support
natural water retention measures as a win-win measures for flood risk management that support WFD environmental
objectives and address water quantity and water quality issues interlinkage of relevance for Tisza River Basin and
integrated water resources management.

Keywords: EU WED environmental objectives, flood risk management, integrated water resources management, natural
water retention measures, Tisza River basin, transboundary water management

INTRODUCTION

The main goal of the contemporary water resources management is to address development, social equity, and
environmental sustainability. To combat increasing pressures on water resources (water scarcity, pollution,
climate changes, extreme hydrological events, land use changes, etc.) a new doctrine Integrated Water
Resources Management (IWRM) is incorporated in policy and legal framework at national, transboundary,
and global level. IWRM attempts to integrate prospects and processes of the hydrologic cycle, watershed
features and economics, social interactions, and policies (Mayfield et al., 2004) considering external impact
(Figure 1).
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Figure 1. Conceptual IWRM integration (Source: Mayfield et al., 2004)
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It is the understanding of basin retention opportunities that gets more and more important in contemporary
water management due to its favourable contributions to sustainable development and integrated water
resources goals achievement (Mati¢, 2019). Human activities, and climate change have caused an increase in
the frequency of extreme climate events, including floods and droughts. At the same time, there is a clear need
to implement measures that mitigates the negative impacts of fluctuating water availability on human
economic activities and the environment (2015, GWP).

Natural Water Retention Measures (NWRM) are multi-functional measures that aim to protect and manage
water resources using natural means and processes, therefore building up Green Infrastructure, for example,
by restoring ecosystems and changing land use. NWRM have the potential to provide multiple benefits,
including flood risk reduction, water quality improvement, groundwater recharge and habitat improvement
NWRM policy document (EU, 2014). As a result, they contribute to achievement of the key EU policies such
as the Water Framework Directive (WFD) and the Floods Directive (FD) among the others.

The main focus of applying NWRM is to enhance the retention capacity of aquifers, soil, and aquatic and
water dependent ecosystems with a view to improve their status. The application of NWRM improves the
quantitative status of water bodies and reduces the vulnerability to floods and droughts. It positively affects
the chemical and ecological status of water bodies by restoring natural functioning of ecosystems and the
services they provide (Strosser et al., 2015). The restored ecosystems, e.g., improved hydrologic ecosystem
services (natural water retention capacity) contribute both to climate change adaptation and mitigation, and
increase river basin resilience to hydrological extreme events and other changes due to human activities
(Mati¢ and Simi¢, 2017).

Improved planning processes coordination across different policy areas (e.g., River Basin and Flood Risk
Management, but also nature protection, rural development, and land use/spatial planning) is identified as a
pre-requisite to reinforce the chances of the NWRM multiple benefits considerations in the water and other
sectors decisions making process. The links between the Floods Directive (FD 2007/60/EC) and Water
Framework Directive (WFD 2000/60/EC) and potential benefits of NWRM and their contribution to
integrated water resources management at the river basin level are elaborated in the Technical Report 078
(EU, 2014).

The largest sub-basin of the Danube River Basin is Tisza River Basin. Its transboundary water resources
management is built on the Tisza countries (Ukraine, Slovakia, Romania, Hungary, and Serbia) co-operation
within the scope of the International Commission for the Protection of the Danube River (ICPDR) Tisza
Group. At the first ministerial meeting of the ICPDR countries (December 2004), ministers and high-level
representatives of the five Tisza countries signed a Memorandum of Understanding (MoU), establishing the
ICPDR Tisza Group for coordination and implementation of an international integrated Tisza River Basin
cooperation under the umbrella of the ICPDR. More details regarding are available at the ICPDR Tisza Basin
web page.

As presented in the following, this paper explains rationale of the NWRM measures integration in the Updated
Integrated Tisza River Basin Management Plan 2019 (ITRBMP 2019) to provide synergy between flood risk
management and environmental.

METHODOLOGY TO IDENTIFY ENVIRONMENTAL AND FLOOD RISK MANAGEMENT
OBJCTIVES SYNERGY

The Tisza River Basin (Figure 2) drains an area of 156,869 km? is shared by Tisza countries and can be
divided into two main parts: the mountainous Upper and the Lowland Tisza Basin. The Tisza River itself can
be divided into three main parts: the Upper (- upstream from the confluence with the Somes/Szamos
River),Middle (in Hungary which receives the which receives following tributaries: the Bodrog and
Slana/Sajo Rivers together with the Hornad/Hernad River, the Szamos/Somes River, the Koros/Crisuri River
System and Maros/Mures River) and the Lower Tisza (located downstream from the mouth of the
Maros/Mures River. This part of the Tisza receives the Begej/Bega River and indirectly other tributaries
through the Danube — Tisza — Danube Canal system.

114



“
‘ c Sw " rM Co-funded by the
Erasmus+ Programme

of the European Union

Map1. Tisza River Basin: Overview

LEGEND

) Dz Rwer Basn

O Lake weler bodies: (Wil Sarface aea > MOAIY

E 3 Canals
. 3 ) 3 ¢ o — Nafonal borers
. b LY

Cifos:

i e T S O Denuse Rver dasie istnst [DREC)
(""ﬁ %  Tan e
= e’ JUKRAINE Tnbutarics i ottt eves » 1,000 k)
E\ i o Loy
aont

10,000 - 50,00 inhabiiants
0,000 - #1008 infchitaris
100,000 - 250,000 inkabdni
260,000 - 1,000, 000 inhabiants

CROATIA

R e—

- e )
Fowtiy S e

~Interreg M
F;;urg ~2 Tisza River Basin overview (Source: Updated ITRBMP 2019, maps, available at the:
https://www.icpdr.org/flowpaper/viewer/default/files/nodes/documents/updated_itrbmp 2019 maps.pdf

Integration of water quality and water quantity issues

In addition to Significant Water Management Issues identified for Danube River Basin (pollution by organic
substances, pollution by nutrients, pollution by hazardous substances, hydromorphological alterations and
ground water management issues) in the ITRBMP (2011) the integration of water quality and water quantity
related issues has been identified by the ICPDR Tisza Group (ITRBMP 2011) to be relevant for integrated
river basin management within the Tisza River Basin as presented by Figure 1.3 in the Updated ITRBM Plan
2019). It is underlined that key water quantity issues for water quality and good status of water bodies are
flood and excess water, drought and water scarcity and climate change.

Updated ITRBMP 2019 incorporates elements of the flood risk management plan — flood risk reduction
measures reported by Tisza countries through ICPDR DANUBE GIS database following the procedures.

As a subcategory of these measures Tisza countries collected data and information and reported the potential
identified win-win measures associated to flood risk management that might lead to achieve the objectives of
WEFD in the Tisza River Basin.

Among the measures collected from the Tisza countries, those measures that support both the Water
Framework Directive and the Flood Directive were identified, considering the interlinkage between the flood
risk management and environmental objectives since these measures are considered as most suitable for
achieving future integrated water management. During the identification of these measures, the achieved
principles and the goals declared in the Danube River Basin Management Plan and the Danube Flood Risk
Management Plan were also taken into consideration (Updated ITRBM, 2019).

The Tisza countries filed agreed templates to provide official national data and information on legislation,
competent authorities, coordination, units of management, and criteria and approach on integration of the
Tisza River Basin Management Planning and Tisza Flood Risk Management Processes.

Each country reported Potential measures associated to flood risk management that might lead to achieving
the environmental objectives. For each measure the field of action (prevention, protection, public awareness,
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preparedness, response and recovery/ reconstruction) is reported, associated with measure category, type of
measure and measure description.

The summary results on win -win measures for flood risk management that supports EU WFD environmental
objectives (Article 4) are discussed in the results with emphasis on the NWRM.

RESULTS AND DISCUSSION: A CLEAR PRESENTATION OF EXPERIMENTAL RESULTS
OBTAINED, HIGHLIGHTING ANY TRENDS OR POINTS OF INTEREST.

Table 1. Summary of the potential identified win-win measures associated to flood risk management that
might lead to achieve the objectives of WFD in the Tisza River Basin

No of measures Field of action Measure category
15 Prevention Organizational measures (legislative, institutional
36 Protection Natural water retention measures - associated to

watercourses, wetlands, natural lakes, in accordance
with Directive 2000/60 /EC, and other measures that
advocate for increase of retention capacity

2 Public Awareness Measures to increase community awareness
9 Preparedness Preparedness measures /Improvement preparedness
to reduce the adverse effects of floods
3 Response and Recovery/ Post event recovery measures
Reconstruction

As depicted in table 1 that presents summarised data, 36 measures are reported for flood risk management
protection field of action by the Tisza River Basin. According to the ITRBMP 2019 (Table VII.2) they are
categorized in the following way:

Natural water retention measures - associated to watercourses, wetlands, natural lakes, in accordance with
Directive 2000/60 /EC;

Change or adapt land use practices (partial recovery of ecosystem functions or structures modified by
changing or adapting land use practices) in urban areas;

Change or adapt land use practices (partial recovery of ecosystem functions or structures modified by
changing or adapting land use practices) for forest management;

Other water retention measures.

With respect to type of measures there are 8 measures to restore retention areas (flood plains, wetlands etc.), 1
measure for Natural water retention measures in urban areas, 4 Natural water retention measures by changing
or adapting land use practices in forest management, 5 measures to improve retention capacity at the level of
river basin by creating polders and small retention reservoirs (made in the upper part of the river basin), and 1
measure type to improve retention capacity at the level river basin by increasing the safety of existing large
dams / increasing the attenuation capacity of reservoirs towards projected capacity.

It is important to underline the note associated with win-win measures that support maintenance or increase of
the natural retention capacity: Downstream cumulative effects of retentions along the Tisza in Hungary should
be evaluated in the frame of bilateral cooperation between Hungary and Serbia. The Serbia is the most
downstream country and given the foreseen increase in water use by agriculture, any significant changes or
alteration in the water regime due to water retention measures has to be elaborated by national nominated
experts in the bilateral commissions.

CONCLUSIONS

Integration of the win-win measures associated to flood risk management that might lead to achieve the
objectives of WFD in the Tisza River Basin in the updated ITRBM reinforce synergy between flood risk
management and environmental objectives. Proposed measures are extracted from the national catalogues of
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measures and in line with measures reported in the Flood Risk Management Plan for the Danube River
district. It is indisputable that more than 70% of measures reported by Tisza countries are within the NWRM
category, both in urban and rural areas. The implementation of the JOINTISZA project generates ITRBMP
2019 endorsed by Memorandum of Understanding signature by Tisza countries during a high-level Ministerial
meeting (September, 2019). Given the multi benefits of the NWRM, their identification enhances Tisza
countries cooperation with respect to transboundary water management visions and objectives, improve
integrated water resources management, and support cooperation among various sectors relevant for flood risk
and water resources planning and management. Implementation of proposed NWRM within the Tisza River
Basin addresses the water quantity and quality issues interlinkage and measures relevant for Tisza River Basin
SWMIs.
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