Land4Flood conference 7“:""/.‘:'"“‘ 4FLDUD
2 -5 September, 2025 ' @

LAND4FLOOD 2025 Proceedings
Timigoara, Romania

LEVERAGING NATURE-BASED SOLUTIONS
FOR RESILIENT LAND AND FLOOD RISK
MANAGEMENT IN ANTHROPOCENE

2 - 5 September, 2025

Conference in cooperation with:
International Water Resources Association
Support Center for Climate Actions =

Support Center for Climate Action

Conference supported by:

UEFISCDI, Project 39PHE/2024 \"Utilization of private land for mainstreaming nature-
based solution in the systemic transformation towards a climate-resilient Europe\"
Politehnica University Timisoara

Centrul de Suport pentru Actiune Climatica

Universitatea
Politehnica
Timigoara

Support Center for Climate Action

www.researching.ro/eng

Research, Development and Innovation Funding



Land4Flood conference 7\ 4FLDUD
2 -5 September, 2025 ' (@

IWRA

Descrierea CIP a Bibliotecii Nationale a Romaniei
Proceedings of Land4Flood 2025 conference : Leveraging
Nature Based Solutions for Resilient Land and Flood Risk
Management in Anthropocene : Timisoara, 2025 / ed. Rares
Halbac-Cotoara-Zamfir — Timisoara : Editura Politehnica, 2025
Contine bibliografie
ISBN 978-606-35-0657-4

|. Halbac-Cotoara-Zamfir, Rares (ed.)

556

L [ (‘DD Centrul de Suport Deﬂirf.lﬂclluneCllmaﬂlCE
a l RESEARCHING U[]WE[SHH[EE] TAQD*®
Politehnica VorS

Timigoara

Executive Agency for Higher Education,
Research, Development and Innovation Funding

Support Center for Climate Action

www.researching.ro/eng



V o~
Land4Flood conference yﬂ} 4F|_DUD

2 -5 September, 2025

Editor
Dr. Habil. Eng. Rares Halbac-Cotoara-Zamfir
Politehnica University Timigoara

This work was supported by a grant of the Ministry of Research, Innovation and
Digitization, CNCS/CCCDI - UEFISCDI, project number PN-IV-P8-8.1-PRE-HE-ORG-
2023-0110, within PNCDI IV

L] ] ‘(‘D) Centrul de Suport pentru Actiune Climatica
5 Z RESEARCHING UﬂIVB[SIIHIBH A
Politehnica VorS

Timigoara

Executive Agency for Higher Education,
Research, Development and Innovation Funding

Support Center for Climate Action

www.researching.ro/eng



Land4Flood conference 7\ 4FLDUD
2 -5 September, 2025 ' (@

IWRA

Copyright © Editura Politehnica, 2025

Nicio parte din aceasta lucrare nu poate fi reprodusa, stocata sau transmisa prin indiferent
ce forma, fara acordul prealabil scris al Editurii Politehnica.

EDITURA POLITEHNICA
Bd. Republicii nr. 9
300159 Timisoara, Romania

Tel. 0256.403.822
E-mail: editura@upt.ro

Redactor: Claudia MIHALI

Bun de imprimat: 01.09.2025
Coli de tipar: 9,5

C.Z.U. 556

ISBN 978-606-35-0657-4

Tiparul executat sub comanda nr. 13
la Tipografia Universitatii Politehnica Timisoara

Executive Agency for Higher Education,
Research, Development and Innovation Funding

Centrul de Suport pentru Actiune Climatica

Universitatea
Politehnica

Timigoara

www.researching.ro/eng Support Center for Climate Action



Land4Flood conference ‘ 4F|_[]0[]

2 -5 September, 2025 '

Content:

FOTEWOIA .o e 9

[IP=Ta o 2N i oo Lo B =11 G 0 () = N 10

Abstracts

B. Ayca Atag-Studt, PROPERTY RIGHTS AFTER FLOODING: A COMPARATIVE STUDY
OF POST-DISASTER LAND GOVERNANCE IN TURKEY AND GERMANY ......... 15

Katharina Bauer, AGRICULTURE IN THE LOCAL IMPLEMENTATION OF INTEGRATED
FLOOD RISK AND CATCHMENT RESTORATION POLICY IN AUSTRIA ............ 17

Nejc Bezak, Pavel Raska, Jan Machac, Jifi Louda, Vesna Zupanc, Lenka Slavikova,
WHAT DO YOU LIKE VS. WHAT DO YOU NEED? PUBLIC PERCEPTION SURVEY

ON GREEN, GREY AND HYBRID FRM MEASURES .........cccooiiiiie e 18
Antje Bornschein, FLOODPLAIN RESTORATION — AN ASSESSMENT OF PROJECTS
IN GERMANY e 19

Malachy Buck, Peter Davids, B. Ayga Ata¢-Studt, Peter Lacoere, Carla Ferreira,
RELOCATION FROM CLIMATE HAZARDS, LANDOWNER RESISTANCE ACROSS
BEUR O PE ..o 22

Natalie Cermakova, Lenka Slavikova, Jakub Binter, Marek Hekrle, BETWEEN FLOOD
AND DROUGHT: RAINWATER MANAGEMENT AS A KEY TO URBAN CLIMATE
RESILIENCE IN THE CONTEXT OF MUNICIPAL DECISION-MAKING IN THE
CZECH REPUBLIC ... e e e 23

Dennis Collentine, Martyn Futter, Nairomi Eriksson, LAND LEASES AND THE
IMPLEMENTATION OF MEASURES TO REDUCE FLOOD RISK: LANDOWNER
SURVEY AND LANDOWNERSHIP IN A SMALL SWEDISH CATCHMENT .......... 24

Peter Davids, Ayca Atac-Studt, Sophie Holtkétter, Thomas Hartmann, PHILANTHROPIC
LANDOWNERS AND WHERE TO FIND THEM: LESSONS LEARNED ON
IMPLEMENTING NATURE-BASED SOLUTIONS ON PRIVATE LAND ................ 25

Helena Galys, FROM SEWERS TO STREAMS: UNDERSTANDING BARRIERS AND
PATHWAYS FOR DAYLIGHTING IN-SEWER CAPTURED URBAN
WATERCOURSES ... 26

Rares Halbac-Cotoara-Zamfir, Zahra Kalantari Zahra, Carla Sofia Ferreira, POST-2005
FLOOD MANAGEMENT IN WESTERN ROMANIA: ASHIFT FROM GREY TO GREEN
INFRASTRUCTURE IN THE TIMIS RIVER BASIN ...t 28



Land4Flood conference ‘ 4F|_[][]D

2 -5 September, 2025 '

Marek Hekrle, Jan Machaé, Jan Brabec, AESTHETIC YES, INVESTMENT NO: THE
PARADOX OF PUBLIC SUPPORT FOR NBS IN URBAN FLOOD RISK

MANAGEMEN T Lo e 29
Thomas Hartmann, LAND4CLIMATE - EXPERIENCES FROM IMPLEMENTING
NATURE-BASED SOLUTIONS ON PRIVATE LAND ... 30

Melissa Hiltl, LAND-WATER GOVERNANCE FOR NATURE-BASED FLOOD RISK
MANAGEMENT: CATCHMENT-BASED STRATEGIC APPROACHES TO MULTI-
FUNCTIONAL LAND USE ...t 31

Jakubinsky J, Krpec P., Pechanec V., Prokopova M., Cudlin P., ASSESSING THE
IMPACT OF NATURE-BASED SOLUTIONS ON WATER RETENTION AND SOIL
EROSION USING ENVIRONMENTAL MODELING TOOLS ..ot 33

Maria — Roberta Jianu, Cristina Halbac—Cotoara-Zamfir, Viorica David, INNOVATIVE
WATER MONITORING: INTEGRATING THERMAL IMAGING AND COGNITIVE
BEHAVIORAL ANALY SIS oo e i 35

Jan Machaé, Jan Brabec, Marek Hekrle, Lenka Zankova, BOOSTING FLOOD
RESILIENCE WITH NATURE-BASED SOLUTIONS: LESSONS FROM THE
SPONGEBOOST PROUE CT .o e e e 36

Marek Hekrle, Jan Macha¢, Jan Brabec, AESTHETIC YES, INVESTMENT NO: THE
PARADOX OF PUBLIC SUPPORT FOR NBS IN URBAN FLOOD RISK
MANAGEMENT L e 39

Robert Juepner, Thomas Hartmann, RESILIENCE IN FLOOD RISK MANAGEMENT - A
MULTI-DIMENSIONAL APPROACH AND ITS PRACTICAL IMPLICATIONS ....... 45

Davide Longato, WHAT POLICY INSTRUMENTS CAN BE ADOPTED IN SPATIAL
PLANS AND POLICIES TO PROMOTE NATURE-BASED SOLUTIONS FOR
MITIGATING FLOOD RISKS? AN OVERVIEW BASED ON REAL-WORLD
APPLICATIONS ..o 49

Yusuf Oluwasegun Ogunfolaji, Mark Bryan Alivio, Nejc Bezak, HOW DO VARIOUS
COMBINATIONS OF NATURE-BASED SOLUTIONS IMPACT THE WATER
BALANCE OF AN URBAN AREA? A HYBRID HYDROLOGICAL APPROACH USING

FIELD DATAAND MODELING. ...t 60
Sofija Nikoli¢ Popadi¢, NATURE-BASED SOLUTIONS IN SERBIA: ADDRESSING
LEGAL AND IMPLEMENTATION CHALLENGES ..., 61

Tom Scholten, FORMALLY INTEGRATING WATER INTERESTS IN THE SPATIAL
PLANNING PROCESS: A PATHWAY TO NEW MODES OF GOVERNANCE? ..... 65

Barbara Tempels, TAKING RESPONSIBILITY IN FLOOD RISK MANAGEMENT: THE
ROLE OF OWNERSHIP APPRAISAL IN PROTECTION MOTIVATION THEORY ... 66

Gabor Ungvari, Andras Kis, NATURE BASED SOLUTIONS FOR MITIGATING FLOODS
AND DROUGHTS RISKS — DUAL PURPOSE SPATIAL MANAGEMENT ............. 67



Land4Flood conference ‘ 4F|.DUD

2 -5 September, 2025 '

Kristina Veidemane, Ingrida Bremere, Daina Indriksone, Sebastiano Carrer,
ADAPTATION PATHWAYS AS A TOOL FOR PLANNING FLOOD RISK REDUCTION
MEASURES IN THE LIGHT OF CLIMATE CHANGE IMPACTS

Rianne (MHJ) Wassink, EXPLORING FLOOD-DROUGHT ADAPTATION TRADE-
OFFS: A CASE STUDY OF THE HIGHER SANDY SOILS IN THE NETHERLANDS



Land4Flood conference ‘ 4FL[]UD

2 -5 September, 2025 '

NATURE-BASED SOLUTIONS IN SERBIA: ADDRESSING LEGAL
AND IMPLEMENTATION CHALLENGES
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1. Introduction

The consequences of climate change have been increasingly visible in Serbia in recent
years. From periods of drought and extremely high temperatures (the summer of 2024
was officially the warmest summer in Serbia since measurements began) [1,2], to highly
intense precipitation. The amount of precipitation and its redistribution has changed over
the years. The number of days with extremely heavy precipitation has increased by more
than 5 times [3], influencing the risk of flooding, as it was the case in May 2014 when
Serbia was hit by extreme floods [4]. The question is whether (and to what extend) Serbia
is ready to implement nature-based solutions to cope with the consequences of climate
change and to use them for flood risk management?

2. Methodology / Approach

The research primarily focuses on the analysis of policies, strategies, legal regulations
and other documents in order to find answers to the questions of whether nature-based
solutions are recognized within the relevant documents in Serbia and what are potential
barriers for their implementation. We firstly detected documents which should contain
nature-based solutions, taking into account the subject matter, the field they regulate and
to which they belong. After that we searched for the term nature-based solutions in the
documents. If we could not find the term nature-based solutions, then we searched for
concrete measures which can be considered as nature-based solutions. In the final stage
we analyzed if there are concrete instructions and procedures (in those documents) for
implementation of nature-based solutions in practice. Based on the results of our research
we detected problems regarding implementation of nature-based solutions and gave
suggestions for improvement, especially regarding changes in legislation. In our research
we analyzed: Law on Waters of the Republic of Serbia, Water Management Strategy of
the Territory of the Republic of Serbia until 2034, Flood Risk Management Plan for the
Territory of the Republic of Serbia for the period from 2021 to 2027, Law on Agricultural
Land, Law on Climate Change, Climate Change Adaptation Programme for the period
2023-2030.
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3. Results and Discussion

The research results show that the term nature-based solutions is not recognized within
the policies, strategies and legislation in Serbia, apart from the Climate Change
Adaptation Programme for the period 2023-2030 which is the only document explicitly
containing the term nature-based solutions. However, that does not mean that nature-
based solutions do not exist, or that they are not suggested in the relevant documents.
We drown the conclusion about nature-based solutions from the analysis of specific
measures suggested within the strategies and legislation. The Law on Waters contain
measures such as protection and improvement of natural retention areas, “cultivation and
maintenance of protective vegetation, clearing of vegetation, weeding, terracing, raising
orchards and artificial meadows, melioration of pastures, prohibition of unplanned plowing
of meadows, pastures and uncultivated areas,” afforestation, use of agricultural and other
land in accordance with the requirements of anti-erosion land management. “Owners and
users of land in the erosion area are obliged to carry out works and undertake measures
for protection against erosion and floods in accordance with the water management plan
and the conditions for the use of the erosion area.” [5] Unfortunately the Law contains just
the list of measures without concrete details on implementation. In the Water
Management Strategy, it is foreseen to form the necessary “retentions on less valuable
areas such as forest and agricultural land, to restore or expand natural retention areas
(wetlands and floodplains) to maintain existing forests and to work on afforestation of new
areas, especially in hilly and mountainous areas with high risks of erosion, to arrange
parks and green areas in cities for the best possible infiltration of precipitation into the
soil,” etc. [6] Flood Risk Management Plan prescribes measures which are mostly related
to natural water retentions and measures against erosion. [7] Law on Agricultural Land
also does not contain the term nature-based solutions, although agricultural land can be
very significant for their implementation. Prescribed measures, such as “temporary or
permanent prohibition of ploughing meadows and pastures and other land in order to turn
them into arable land with annual crops; the introduction of crop rotation; method of tilling
the soil against erosion” [8] etc. can be also beneficial for flood prevention, although the
primary aim of the legislator was to protect agricultural land from erosion and flash floods.
Law on Climate Change does not refer to nature-based solutions, but Climate Change
Adaptation Programme for the period 2023-2030 does and has a special section Climate-
water-soil nexus and Nature-based Solutions. Unfortunately, this special session just
emphasized the importance of implementing nature-based solutions for climate change
adaptation but without proposing specific measures. After analysis of the whole
Programme we came to the conclusion that there are certain measures which can be
considered as nature-based. They are connected to specific sectors like forests, green
infrastructure in urban areas, measures for meadows and pastures, measures for
preserving biodiversity, etc. [9] but they are formulated in the very general way.
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4. Conclusions and Future Work

The research identified gaps that exist in the system, which limit the application of nature-
based solutions. In general, the term nature-based solutions should be recognized within
the policy documents and legislation. From our research we can conclude that some
documents and laws do contain certain measures which are nature-based solutions, but
there is lack of coordinated introduction of nature-based solutions in all relevant
documents and legislation. In general, one of the important conclusions is that there is
lack of legal regulation regarding implementation of nature-based solutions on privately
owned land. Namely, strategies, policies, programs recommend measures which
implementation can be easier on publicly owned land, but when it comes to private
ownership that might be problematic. Serbian Constitution and different legislation such
as Law on the Foundations of Property Relations allow for limitations of ownership right,
but there is lack of coordination between the legislation which govern (or should govern)
implementation of nature-based solutions and regulation which allow limitation of property
rights. One of the ways to change these barriers for wider implementation of nature-based
solutions is through changes of specific legislation like Law on Waters and Law on
Agricultural Land. As it is already stated owners and users of land in the erosion area are
obliged to carry out works and undertake measures for protection against erosion and
floods, so similar model can be replicated in other areas as well. There is also space for
changes in Law on Agricultural Land which already contain different measures which
owners/users should implement/or should restrain from on agricultural land, but they are
not prescribed as a way of flood prevention or climate change adaptation measures. In
our research we suggested concrete changes in Law on Agricultural Land which should
allow for wider implementation of nature-based solutions on agricultural land. This
research showed that introduction of nature-based solutions requires coordination
between different sectors, policy makers, legislators and practitioners for successful
implementation of measures in practice.
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