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Serbia is a ﬂood-prone country which has experienced several signiﬁcant ﬂoods in the
past decades, aﬀecting hundreds of thousands of people and causing billions of euros
in damages.
Following the 2014 ﬂoods, the Serbian Government
approved a National Disaster Risk Management
Program (ﬁnanced by EU IPA II funds) to develop a
long-term risk management system, including the
generation of ﬂood risk information. The country is
aligning its water legislation with the EU: in the case of
ﬂood management, the UE Floods Directive is almost
fully transposed into the Water Law in Serbia.
In this context, the Project prepared ﬂood hazard
and risk maps for 75 Areas of Potentially Signiﬁcant
Flood Risk (APSFR) previously identiﬁed in the Sava
(incl. Bosut, Kolubara, Drina), Danube (incl. Banat,
Tisa, Tamis, Velliki Timok), Morava (Juzna, Velika and

Zapadna Morava), and Ibar/Lepenac Basins (Figure 1),
covering 13,770 km² or 16% of the territory.
The ﬂood hazard and risk maps were developed in
close collaboration with the Republic Directorate of
Water, the Public Water Management Companies
Srbijavode and Vode Vojvodine, the Public Investment
Management Oﬃce, the Republic Hydro-meteorological
Service of Serbia, the Republic Geodetic Authority,
the Military Geographic Institute, and the Ministry of
European Integration. The project was funded by the
EU and managed by the World Bank/GFDRR, who
provided valuable support and insight.
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F IGURE 1

Areas covered by ﬂood hazard and risk maps
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METHODOLOGY AND RESULTS OF
FLOOD HAZARD AND RISK MAPPING
State-of-the-art tools were used to determine ﬂood area
and ﬂood depth for various river ﬂood scenarios; the
ﬂood scenario with a 1% annual exceedance is used
here for illustration purposes (herein referred to as
Q100). Two types of ﬂood areas were assessed: those
under current ﬂood hazard (deﬁned as “real”), and those
under hazard in the case of overtopping/breaching of
ﬂood defence structures (deﬁned as “potential”). The
potential impact of climate change was assessed by
modelling the eﬀect of higher peak ﬂows.
For illustration purposes, Figure 2 shows the resulting
ﬂood hazard map of the Sava River for Q100. The
area under real ﬂood hazard (in shades of blue) covers
350 km² along the river, in various areas contained by

F IGURE 2

dikes protecting the hinterland against such a ﬂood. In
contrast, the potential ﬂood area (in shades of yellow)
extends 1,850 km² in the river valley, from the border
with Croatia and Bosnia and Herzegovina to the
conﬂuence of the Sava and Danube Rivers. This area
would potentially ﬂood if embankments would fail under
these circumstances.
In order to assess the potential harmful eﬀects of ﬂoods
on human health, the environment, cultural heritage and
economic activity, key assets (or risk receptors) have
been mapped in detail, including population, buildings,
hospitals, agriculture land, etc. One of the receptors
at risk is shown in Figure 2: 50 schools and hospitals,
mostly in and around Sremska Mitrovica, Šabac
and Obrenovac.

Sample Flood hazard map: Sava River Section (100yr ﬂow return period)
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The ﬂood hazard and risk mapping for the ASPFRs
under consideration in this project shows that a
considerable area is under real and potential ﬂood
hazard during an extreme ﬂood event (Q100):
4,160 km² and 8,070 km², respectively. The real ﬂood
area (in km²) is similarly distributed between Srbijavode
(SV) and Vode Vojvodine (SV), while most of the
area under potential ﬂood hazard is in Vojvodina due

to the large number of ﬂood protection infrastructure
particularly in the Tisa, Tamiš, Sava, Danube, and
Brzava rivers (Figure 3).
The estimated damage in monetary terms for the same
extreme event varies signiﬁcantly in the APSFRs but
could amount to billions of US$ (Figure 4), most of which
is in the Banat, Sava, Danube, and Juzna Morava rivers.

F IGURE 3

Flood area by sub-basin

F IGURE 4

Estimated economic damage by sub-basin,real and potential ﬂood areas
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Figure 5 shows the distribution by basin of main assets at real and potential risk for a ﬂood event with a 1%
annual exceedance (Q100). For example, note that there are 370 schools/hospitals at risk for all ASPFRs, 50 of
which (14%) are in the Sava basin as shown in Figure 2. The ﬁgure shows that ﬂood risk is not evenly distributed:
some basins with relatively small ﬂood areas have a disproportionally high number of receptors at risk. For
instance, the Morava River Basin represents only 5% of the ﬂood areas, but contains 12% of the inhabitants
at risk, 27% of schools and hospitals, 18% of industry and 25% of energy installations, and 18% of potentially
polluting installations.
Data posed a limitation on the accuracy of the ﬂood hazard and risk maps in various parts of the territory, and on
the coverage of some risk receptors. The resulting maps can thus be used as an indication of ﬂood hazard and risk,
but they shall not be used for other purposes. Before the next mapping cycle due to end in six years, eﬀorts should
be taken to improve data availability, particularly regarding the hydrological system, the topography, the assets at
risk, climate change impacts, among others.

F IGURE 5

Assets under real and potential ﬂood hazard by sub-basin

An additional beneﬁt of the Project is the development
of a dedicated module in the Water Information System
to store Project results. The module is compliant
with the Flood Directive, its Reporting Requirements
(FRDG 2019), and the INSPIRE Directive, facilitating
exchange of information with EU member states. Under
the management of the Directorate of Water, the maps
are available at various level of access and detail,
stakeholders may use them to contribute to ﬂood risk
management and reducing the adverse consequences
of ﬂoods on human health, the environment, cultural
heritage, and economic activity.

F IGURE 6

Serbia Water Information System
(WIS): Flood Hazard and Risk
Mapping Module

7

KEY ACHIEVEMENTS AND NEXT STEPS
The Project successfully accomplished key achievements, including:
• The development of a replicable methodology for flood hazard and risk mapping in close consultation with
water sector institutions. The methodology is in line with the EU Floods Directive as well as the national
guidelines and has thus contributed to harmonization with the EU legislation in Serbia.
• The preparation of actionable flood hazard and risk maps based on the limited data available, including
suggestions for improvement in data acquisition and sharing for the next mapping cycle. A dataset of assets at risk was created for all areas covered under the Project, which will be valuable for spatial planning
and future mapping activities.
• The development of capacity among water sector staff, allowing staff to thoroughly understand the process of preparing flood hazard and risk maps, the limitations imposed by the data, and the importance of
improving datasets. This strengthened capacity will enable staff to guide and supervise future mapping
efforts.

These maps will assist PWMCs Vode Vojvodine and Srbijavode, as well as Local Self Governments in managing
ﬂoods in large and small rivers. The maps may also be used by the government for urban planning and
infrastructure development, by the private sector for e.g. urban development and property insurance, and by the
general public. The maps are also a steppingstone for the development of Flood Risk Management Plans, which is
the next step in the ﬂood management cycle stipulated in the Water Law of Serbia and the EU Floods Directive.

This publication is produced with the assistance of the European Union.
The contents of this publication are the sole responsibility of Public Investment
Management Oﬃce on behalf of the Republic of Serbia and the World Bank
and may in no way be taken to reﬂect the views of the European Union.
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