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ABSTRACT
The Danube and its tributaries have been crossing mountains and plains in their
almost unchanged riverbeds for thousands of years, regardless of national and
administrative boundaries. Nevertheless, even decades ago, several countries pro-
vided access to only limited data and information concerning the water level and
flood protection status of their rivers. In recent years, information was exchanged
mainly on the basis of bilateral agreements and on successful activities of basin-wide
organizations, but for others, information could only be obtained by browsing the
Internet, which is sometimes rather complicated and definitely time-consuming.
The EU Strategy for the Danube Region Environmental Risks Priority Area initiated
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a project aimed at developing the Danube Hydrological Information System, which
was supported by the International Commission for the Protection of the Danube
River. A comprehensive overview of the complex national flood and ice forecasting
systems, identification of the shortcomings of the existing forecasting practices as
well as an improvement of the exchange and availability of hydrological and mete-
orological data between the involved countries constituted crucial fields of interests
for the project.

Hence the main aim of the article is to present and discuss key data and func-
tionalities of the system. The key findings show that all authorized meteorological
and hydrological data of the Danube River are stored in a central database and
made available online to all licensed hydrological and flood protection institutions
for further processing in virtually real time. At this moment 12 countries of the
Danube have joined forces to work out the proposals that are essential for the future,
for safer Danube.
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PROGNOZOWANIE POWODZI
[ ZARZADZANIE RYZYKIEM KATASTROFY
STUDIUM PRZYPADKU RZEKI DUNA]J

ABSTRAKT
Dunaj i jego doplywy przecinajg gory i réwniny w swoich prawie niezmienionych
korytach od tysiecy lat, nie zwazajac na granice panstwowe i administracyjne. Mimo
to jeszcze kilkadziesiat lat temu kilka krajow udostepnialo jedynie ograniczone dane
i informacje na temat poziomu wod i stanu ochrony przeciwpowodziowej swoich
rzek. W ostatnich latach informacje przekazywane byty gléwnie na podstawie umow
dwustronnych i pomyslnie realizowanych dzialan organizacji dziatajacych w calym
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dorzeczu, ale dla innych informacje mozna byto uzyska¢ jedynie poprzez przegla-
danie Internetu, czasem w do$¢ skomplikowany sposéb i z pewnoscia wymagajacy
czasu. Strategia UE dla Obszaru Priorytetowego Ryzyko Srodowiskowe Regionu Du-
naju zainicjowala projekt majacy na celu rozwdj Systemu Informacji Hydrologicznej
Dunaju, ktdry byt wspierany przez Miedzynarodowa Komisje Ochrony Rzeki Dunaj.
Kompleksowy przeglad zlozonych krajowych systemoéw prognozowania powodzi
i oblodzenia, identyfikacja brakéw w istniejacych praktykach prognozowania, jak
réwniez poprawa wymiany i dostepnos$ci danych hydrologicznych i meteorologicz-
nych pomiedzy krajami uczestniczacymi w projekcie stanowily kluczowe obszary
zainteresowania projektu.

Dlatego tez gtéwnym celem artykulu jest przedstawienie i omdéwienie kluczo-
wych danych i funkcjonalnosci systemu. Z najwazniejszych ustalen wynika, ze
wszystkie autoryzowane dane meteorologiczne i hydrologiczne dotyczace rzeki Du-
naj s3 przechowywane w centralnej bazie danych i udostepniane online wszystkim
licencjonowanym instytucjom hydrologicznym i ochrony przeciwpowodziowej do
dalszego przetwarzania w czasie praktycznie rzeczywistym. W tej chwili 12 krajow
naddunajskich polaczylo sily, aby wypracowac propozycje, ktore sa niezbedne dla
przysztosci, dla bezpieczniejszego Dunaju.

SLOWA KLUCZOWE
Dorzecze Dunaju, Dunaj, system informacji hydrologicznej, prognozowanie po-
wodzi, systemy prognozowania zamarzania, systemy prognozowania, strategia
makroregionalna, zagrozenia dla srodowiska, obszar priorytetowy

Przyjety: 04.11.2021; Zrecenzowany: 30.11.2021; Zatwierdzony: 10.12.2021

1. INTRODUCTION

The Danube River Basin (DRB) is the “most international” river basin in the
world that covers territories of 19 countries. Those 14 countries with territo-
ries greater than 2,000 km? in the DRB are cooperating in the framework of
the International Commission for the Protection of the Danube River (ICP-
DR). The DRB is the second largest in Europe with an area of 807,827 km?.
In accordance with the EU Water Framework Directives, the Danube and
its tributaries, transitional waters, lakes, coastal waters and groundwater
form the Danube River Basin District (DRBD). The DRBD covers the DRB,



112 LASZLO BALATONYI, TOMASZ ZWEGLINSKI

the Black Sea coastal catchments in Romanian territory and the Black Sea
coastal waters along the Romanian and partly Ukrainian coasts. The work
of the ICPDR is based on the Danube River Protection Convention (DRPC),
the major legal instrument for cooperation and transboundary water man-
agement in the Danube River Basin.

Floods, drought, wildfires and low-flow events, as well as water scarcity
situations and extreme storms, are likely to become more intense, longer and
more frequent. Natural disasters are perceived as a worldwide increasing
phenomena which seriously impact human life [1]. Van Aalst (2006) proves
that there are several reasons for this, however, the key one is climate change
that results in severe atmospheric and hydrologic events [2]. An intensifi-
cation of floods, hurricanes, droughts and other disasters obviously leads
to high losses in human life. Furthermore, it has devastating consequences
for private and public property, agriculture, forestry, industry and criti-
cal infrastructure having a specific feature of multiplying negative impact
through cascading effects 3, 4, 5]. An increase in air and water temperature,
combined with changes in precipitation, water availability, water quality
and the increase in extreme events may lead to changes in ecosystems, life
cycles, and biodiversity in the Disaster Resistance Business (DRB) in the long
period. This is frequently mentioned to be one of the most relevant climate
change consequences [6]. Therefore, high impact, low probability events,
such as major disasters, are recently becoming more and more common.
Among them, flood tends to be broadly recognized to be the highest risk
event among natural disasters in Europe and world-wide.

Globally, in 2019 this type of disaster took the lives of more than five thou-
sand people and affected 31 million others [1]. In recent years this hazardous
tendency has also been observed on a regional level. For example, in the
Danube River Basin, most notably in 2002, 2006, 2013 and 2014, parts of the
district were affected by very strong or extreme flooding events. They caused
a significant human and economic impact. In 2006, four casualties were re-
ported in the Czech Republic and Slovakia. The costs of damage amounted
to almost 600 million Euro in the whole basin area. In 2010, it increased
even further and as a consequence there were 35 casualties, and financial
damage amounting to around two billion Euro. The figure was surpassed to
a greater extent in 2013 with 2.3 billion Euro of damage, mostly in Germa-
ny and Austria as well as nine additional casualties reported from Austria
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and Romania. And, most recently, the Sava River Basin in Croatia, Bosnia
and Herzegovina as well as Serbia was hit very hard in May 2014, affecting
2.6 million people, killing 79, and causing almost four billion Euro of further
damage across the three countries [6]. As the impacts of climate change are
getting more drastic, the situation is becoming more complicated. The three
biggest floods on the Danube happened in the last two decades, whereas on
the Tisza four record breaking floods occurred within 36 months around
the millennium. The floods of the past 20 years made it clear that Hungary
has to be prepared for extreme floods in the future. Flood forecasting, data
collection and harmonized data sharing is becoming of crucial importance
along countries of the Danube River Basin. There are many examples of the
use of new technologies for flood response purposes [7], however, forecasting
precipitation, water stage, discharge, water temperature and ice phenomena
appear to be far more important since it provides crisis managers a chance
to prevent and mitigate flood consequences in advance. Pulling and sharing
data among countries is necessary in order to protect the entire DRB while
these data are measured separately in each country.

Therefore international cooperation is a highly valuable tool to increase
EU resilience to disasters, preventing and if needed responding to them in
an appropriate manner [8, 9, 10]. Hence ICPDR is obliged to contribute to
the process of disaster risk management, and flood forecasting appears to
be a crucial tool to make it happen. Consequently, ICPDR does it best to
enhance international cooperation aimed at increasing the DRB flood pro-
tection. The Danube River Basin Enhanced Flood Forecasting Cooperation
(DAREFFORT) project was one of very tangible and valuable measures tak-
en by ICPDR in this respect. The key goal of the project was launching the
Danube Hydrological Information System (DanubeHIS), however, it has been
challenged by several circumstances, such as different type of hydrological
data being collected by different DRB countries. Thus the article is aimed
to presenting and discussing key data and functionalities of the DanubeHIS
system in comparison to the European Flood Awareness System (EFAS).

1.1. EU Strategy for the Danube

The EU Strategy for the Danube Region (EUSDR) is one of four EU macro-
-regional strategies (MRS) in Europe. The EUSDR provides an integrated
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framework for strengthening of this cooperation between nations. Bringing
together 115 million people from nine EU member states, three EU candidate
countries and two EU neighbouring countries, it has an important integrative
and cohesive function.

The Danube Region Strategy addresses a wide range of issues; these are
divided among 4 pillars and 12 priority areas. Each priority area is managed
by two countries acting as Priority Area Coordinators. The coordination of
the Environmental Risks Priority Area (hereafter: EUSDR PA5) is managed
by Hungary and Romania. The main focus of the work is to address the chal-
lenges of water scarcity and droughts in line with the Danube River Basin
Management Plan, the report on the impacts of droughts in the Danube
Basin and the ongoing work in the field of climate adaptation. Therefore, in
the past few years EUSDR PAS5 contributed to the elaboration of the ICPDR
Climate Change Adaptation Strategy Update 2018, supported project elabo-
ration and implementation in the field of drought management and climate
change related spatial planning, disseminate scientific results to anticipate
regional and local impacts of climate change through research.

Flood risk management is also a significant target of the priority area.
In order to reduce flood risk events, EUSDR PA5 provides and enhances
continuous support to the implementation of the Danube Flood Risk Man-
agement Plan. In case that these prevention measures fail to be sufficiently
effective, disasters occur, hence EUSDR PA5 supporting the assessment of
disaster risks in the Danube Region, encouraging actions to promote disaster
resilience, preparedness and response activities.

1.2. Flood Forecasting in EU

After the Danube and Elbe floods in 2002, the European Commission ini-
tiated the development of EFAS to increase the preparedness for floods in
Europe. The system was developed in close collaboration with the ICPDR and
the national hydro-meteorological services sharing the Danube river basin
amongst others. The aim of EFAS is to gain time for preparedness measures
before major flood events strike, particularly for large trans-national river
basins such as the Danube, both on a national as well as a European level.
This is achieved by providing complementary, added value information to
the national hydrological services and by keeping the European Response
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Coordination Centre (ERCC) informed about ongoing floods and about the
possibility of upcoming floods across Europe (Figure 1). Since 2012 EFAS
is running fully operational as part of the Copernicus Emergency Manage-
ment Service.
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Figure 1 Screenshot of the EFAS web interface
Source: https://www.efas.eu/ (Access: Dec 1, 2021).

The system provides the national authorities with a wide range of flood
forecast information, such as medium-range flood forecasts with a lead time
of 10-15 days, impact forecasts, flash flood forecasts with up to 48 hours lead
time and seasonal outlooks for the coming months. The information can
be accessed through web services. All relevant flood forecasting authorities
in the Danube river basin are the EU system partners. The system is being
constantly developed with regular new model calibrations including more
in-situ data or changes to the model setup and by improving its products.
Through collaboration at the Danube river basin as well as at the Europe-
an scale, EFAS fosters knowledge exchange and data sharing amongst the
national hydro-meteorological authorities and hence is an essential tool to
improve overall flood risk management in the Danube river basin.
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2. MATERIALS AND METHOD

There has been a review of the EU Strategy for Danube River as well as sev-
eral sources of information on EFAS conveyed for purposes of the article.
Furthermore, data presented in the article have been gained from a series
of conferences and workshops organized under of EU Interreg Program
co-funded project titled The Danube River Basin Enhanced Flood Forecast-
ing Cooperation (DAREFFORT). The project has delivered an outstanding
overview concerning the present status of the national forecasting capabilities
and from the partners and the stakeholders from the DRB. Under the DAR-
EFFORT project the partners jointly worked out policy recommendations
for the ICPDR in support of the establishment of the Danube Hydrological
Information System (DanubeHIS), which is a fundamental step towards
flexible and sustainable data exchange for the DRB countries. The main
focus is to enhance access to the recorded hydrological data and to provide
harmonized distribution for all the countries in the Danube catchment area.
For this purpose, an interface software has been installed in the national
hydro-meteorological institutes of the DRB to provide standardized data
services being also a data source for the EFAS. The data and experiences
generated in the course of the software practical use have been furtherly
analysed and synthetized in order to achieve the aim of the article.

The DAREFFORT project was a transnational initiative led by Hungary
(VIZITERV Environ Ltd) and received a Letter of Recommendation from
the Steering Group of EUSDR PAS5. The project preparation was supported
by the Hungarian Ministry of Foreign Affairs and Trade, and it was financed
by the Interreg Danube Transnational Programme.

3. RESULTS AND DISCUSSION

None of the flood risk mitigation measures serves better the protection of
human lives and the social estate than enhancing the preparation time to
avoid catastrophes that could be potentially caused by predicted floods.
The reliable and comprehensive hydrologic data serve as a basis for sound
forecasting in any country of the Danube Basin. The most cost effective
non-structural tangible solution that highly reflects the solidarity principle
is the improvement of forecasting capabilities on basin-wide scale.
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3.1. Meteorological data

Meteorological observations are an essential part of flood and ice warning
and forecasting systems. Generally, various data are collected within mete-
orological networks. The most important variables include precipitation, air
temperature, air humidity, wind speed, air pressure, solar radiation, sunshine
duration, evaporation, soil moisture, snow depth, and snow water equivalent.

It has been found that actual measurements of evaporation and transpi-
ration are performed only in some countries at few meteorological stations.
Furthermore, potential evaporation is measured only in some places. Soil
moisture measurements are hardly ever taken. Composite weather radar
imagery to be used in hydrological models is not available in all countries.
In most countries, there are no systematic measurements of the snow water
equivalent or its spatial distribution, despite the fact that the floods in DRB
are mainly generated in mountainous areas in combination with snowmelt.

3.2. Evaluation of forecasting

The availability and access to meteorological data varies across the countries
of the Danube River Basin. Furthermore, not all the data are free of charge
in the respective countries. This applies to the availability of meteorological
data, terms of use for the countries involved in the DAREFFORT project,
the number of on-line meteorological stations operated in the Danube River
Basin, and information about the type of data provided on the public website.

3.3. Hydrological data

Under hydrological monitoring all countries collect data on hydrological
parameters, i.e., water level, discharge, and water temperature. Some of them
collect information concerning sediment and ice, while there are practically
no systematic measurements of water flow velocity. Bed load transport is
hardly ever measured. There are no systematic measurements of channel
morphology either, with the exception of navigable waterways along the
Danube and its tributaries. Measurements of river stages, and indirectly river
discharges, are well developed in all hydrological services. However, the num-
ber of observation stations has unfortunately decreased over recent decades
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and we lost valuable information regarding the heterogeneity and dynamics
of the phenomena measured. Furthermore, digitalisation of historical data is
lacking in all services. The availability and access to hydrological data is also
different across the DRB countries and not all the data are free of charge in
the respective countries. All countries foster an extensive exchange of mete-
orological and hydrological data and information with domestic and foreign
institutions and users. They provide data to international organizations such
as the Global Runoff Data Centre (GRDC), the Hydrological Information
System of the Sava River Basin (SavaHIS) and EFAS. Data are exchanged on
the basis of relevant agreements. Procedures for national and international
exchange of meteorological and hydrological data exist in all countries.

The countries used their own criteria for selecting the representative
hydrological stations on the main rivers and their tributaries in the Dan-
ube River Basin proposed for the DanubeHIS. The location of the selected
stations is presented in Figure 2.
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Figure 2 Map of networks and proposed hydrological stations. Additionally,
stations from Bosnia and Herzegovina and Montenegro were added
Source: https://environmentalrisks.danube-region.eu/ (Access: Dec 1, 2021).
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3.4. Ice data

Ice measurements are conducted along the Danube River’s main flow and
its navigable tributaries, according to the recommendation adopted by the
Danube Commission. In other water bodies some ice measurements or
observations are executed. Because of the frequent problems with ice and
historical floods, these services are well organized in Hungary.

3.5. Hydrological forecasting

The type and manner of hydrological forecasting are mostly subject to region-
al natural conditions. In upper and high-slope river reaches, the discharges
mostly depend on the local precipitation type and its intensity. In such re-
gions, monitoring systems with as short as possible data transfer time steps
are needed for forecasting due to the fact that the hydrological conditions
are prone to rapid changes. The water levels of the lower river reaches are
strongly influenced by the drainage from the upper catchments and the low
slope of the river channel. Here, the change of hydrological conditions is
slower, and the hydrological conditions are maintained for longer periods.
Water levels of low-slope rivers may also be affected by ice.

The national hydrological and meteorological forecasting services of the
Danube River Basin countries mostly operate within the same institution,
on a door-to-door principle, which means that hydrological services have
access to meteorological data and predictions free of charge, daily consul-
tations with meteorologists are in place and usually both services prepare
a joint warning product as well. A large diversity among the Danube Riv-
er countries in terms of hydrological and hydraulic models used and the
number of models applied was recognized. Among the hydrological models,
the deterministic/conceptual/lumped model type predominates over the
deterministic/physically based/distributed model type. The lumped mod-
els are often used in the semi-distributed manner by catchment division
into sub-catchments and/or elevation zones. The hydrological models used
in more than one country (organisation) are DHI NAM, HBV/HBV-light
and HEC-HMS. Among the hydraulic/routing models the dynamic wave —
hydraulic routing model type predominates over the hydrologic routing
model type. Forecasting accuracy assessment is systematically undertaken
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only by some services, mostly on an occasional basis only. Systematic as-
sessments of forecasts are only performed by the European Commission’s
Joint Research Centre (JRC) - for its EFAS forecasts, covering EU member
states and associate members. The hydrological and hydrodynamic model-
ling system uncertainty is further weighted with the uncertainty from the
meteorological forecasts. Therefore, the hydrological services tend to issue
descriptive forecasts rather than quantitative ones originating from the mod-
elling systems. Thus, experienced hydrological forecasters hold a key role in
the critical evaluation of the modelling system results as well as within the
decision-making processes of the hydrological forecasting service.

4. CONCLUSIONS

The regular network of meteorological and hydrological gauging stations in
the Danube River Basin started to develop in the 19th century. Nowadays
almost all countries provide a modern network of hydrological and mete-
orological stations to ensure real-time data used in forecasting and warning
procedures and flood forecasting models.

All countries have an extensive exchange of meteorological and hydro-
logical data and information with domestic and foreign institutions. Hydro-
logical services exchange data and information with neighbouring countries
for border and cross-border watercourses. The harmonization of flows for
border profiles is performed in accordance with pre-defined hydrological
criteria and agreements.

Flood forecasting, data collection and harmonized data sharing is be-
coming of crucial importance along the countries of the Danube River Basin.
Precipitation, water stage, discharge, water temperature and ice phenomena
are measured individually in each country.

The EU Strategy for the Danube Region Environmental Risks Priority Area
initiated a project to support ICPDR in developing the Danube Hydrological
Information System. The main aim of DAREFFORT project is to give a com-
prehensive overview concerning the complex meteorological and hydrological
measurements and data collection, which has a long history in all countries
(more than a hundred years). The main aim of the activity is to enhance access
to the recorded hydrological and ice data and to provide harmonized distri-
bution for all the countries in the Danube catchment. For this purpose, for
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all partners interface software will be installed to provide standardized data
services also as data source for EFAS. Consequently, the Danube Hydrologi-
cal Information System (DanubeHIS) is to serve as a complementary tool to
EFAS, which is aimed to facilitate flood forecast and management on regional
level of the EU. DAREFFORT project was a horizontal initiative to implement
a flood risk mitigation measure in a joint and sustainable way on the catchment
level. Based on analyses executed in the scope of DAREFFORT, recommen-
dations for improvement of flood and ice forecasting systems were prepared.
Some recommendations apply to both meteorological and hydrological data,
including ice. Accordingly, the Danube river countries should consider such
issues as: the need to improve the measuring network terms of the stations’
density and the inclusion of measurements of additional variables; the need
for developing meteorological and hydrological products also at regional level;
provision of free access to some of the meteorological and hydrological data
related to the national forecasting services; collection of historical data records,
digitalization, and storage in a database; provision of strong arguments for
obtaining financial, technical, and human resources to operate meteorological
and hydrological services; a common updating interval at least on a daily basis
for the parameters. All countries should provide the following hydrological
and meteorological parameters for exchange: water level, discharge, water and
air temperature, and precipitation.

REFERENCES

1. CRED, Natural disasters 2019, Centre for Research on the Epidemiology
of Disasters, Brussels 2020, p. 3; pp. 5-6.
2. Aalstvan M., The Impacts of Climate Change on the Risk of Natural Disasters,
“Disasters” 2006, 30(1), 5-18, DOI: 10.1111/j.1467-9523.2006.00303.x.
3. Lawrence J., Blackett P, Cradock-Henry N.A., Cascading climate change
impacts and implications, “Climate Risk Management” 2020, Vol. 29,
100234, DOI: 10.1016/j.crm.2020.100234.

4. Setola R., Theocharidou M., Modelling Dependencies Between Criti-
cal Infrastructures Managing the Complexity of Critical Infrastructures.
A Modelling and Simulation Approach, Setola R., Rosato V., Kuriakides E.,
Rome E. (eds.), Springer International Publishing AG, Cham 2017,
pp. 19-42, DOI 10.1007/978-3-319-51043-9.



122 LASZLO BALATONYI, TOMASZ ZWEGLINSKI

5. Zweglinski T., Smolarkiewicz M., Gromek P, Efekt kaskadowy wspot-
czesnym wyzwaniem zarzgdzania kryzysowego, Wydawnictwo Szkoty
Gléwnej Stuzby Pozarniczej, Warsaw 2020, pp. 13-38.

6. ICPDR, Climate change adaptation strategy, International Commission
for the Protection of the Danube River, Vienna 2019, pp. 28-39.

7. Zweglinski T., The Use of Drones in Disaster Aerial Needs Reconnaissance
and Damage Assessment — 3D Modelling and Orthophoto Map Study,
“Sustainability” 2020, 12(15), 6080, DOI: 10.3390/su12156080.

8. Zweglinski T., Wymiar pomocy miedzynarodowej podczas powodzi
2010 roku [in:] Bezpieczeristwo w obszarach przygranicznych - vol. I,
B. Kaczmarczyk (ed.), Wydawnictwo Adam Marszalek, Torun 2017,
ISBN 978-83-8019-827-2.

9. Zweglinski T., An Overview of the European Union Instruments Contrib-
uting to the Internal Security of the Organization and its Member States,
“Zeszyty Naukowe SGSP” 2020, No. 74/2, pp. 181-196, ISSN 0239-5223,
DOI: 10.5604/01.3001.0014.3178.

10. Zweglinski T., Analiza polityczno-administracyjnych procesow decyzyjnych
Unii Europejskiej w przypadku wystgpienia miedzysektorowych i transgra-
nicznych sytuacji kryzysowych [in:] A. Golebiowska, P.B. Zientarski (ed.),
Koncepcje i instrumenty zarzgdzania w administracji publicznej Wydaw-
nictwo CIP - Biblioteka Narodowa, Chancellery of the Senate, Warsaw
2017, ISBN 978-83-65711-19-9.

TOMASZ ZWEGLINSKI - PhD in Security Sciences, Master of Fire Engineering,
professional fire officer (Lt. Col.) and a specialist in civil protection and crisis/ dis-
aster management. An academic working in the Internal Security Institute at the
Main School of Fire Service (Warsaw, Poland). PhD obtained in a military university
(the National Defence Academy in Warsaw, Poland). Fire engineering and disaster
management studied at the Main School of Fire Service (Warsaw, Poland) at the
Fire Safety Engineering Faculty and the Civil Safety Engineering Faculty. A disaster
environmental expert at the Joint Environmental Unit UNEP/OCHA and high
level coordination expert of the European Union Civil Protection Mechanism. EU
CBRN Security Manager with completed international post-graduate study in 2018,
financed from the EU Internal Security Fund (DG HOME). Occupational safety
expert graduated from the Warsaw Technical University and the Central Institute



FOOD FORECASTING AND DISASTER RISK MANAGEMENT... 123

for Labour Protection — National Research Institute (Poland). National and inter-
national research and capacity building projects manager (incl. EU funding as well
as Official Development Assistance funding). Table-top and field civil protection
exercises organizer, trainer and evaluator (incl. UCPM Training Programme).

TOMASZ ZWEGLINSKI — doktor nauk o bezpieczenstwie, magister inzynier pozar-
nictwa, zawodowy oficer pozarnictwa (ppitk) oraz specjalista w zakresie ochrony
ludnosci i zarzadzania kryzysowego/klesk zywiotowych. Pracownik naukowy In-
stytutu Bezpieczenstwa Wewnetrznego Szkoly Gléwnej Stuzby Pozarniczej (War-
szawa). Doktorat uzyskany w uczelni wojskowej (Akademia Obrony Narodowej
w Warszawie). Inzynieria pozarowa i zarzadzanie kryzysowe studiowane w Szkole
Gloéwnej Stuzby Pozarniczej (Warszawa), odpowiednio na Wydziale Inzynierii Bez-
pieczenstwa Pozarowego i Wydziale Inzynierii Bezpieczenistwa Cywilnego. Ekspert
ds. $rodowiska w zakresie katastrof we Wspdlnej Jednostce Srodowiskowej UNEP/
OCHA oraz ekspert wysokiego szczebla ds. koordynacji w ramach Mechanizmu
Ochrony Ludnosci Unii Europejskiej. EU CBRN Security Manager z ukonczony-
mi migdzynarodowymi studiami podyplomowymi w 2018 r., finansowanymi ze
$rodkéw Funduszu Bezpieczenstwa Wewnetrznego UE (DG HOME). Ekspert ds.
bezpieczenstwa pracy, absolwent Politechniki Warszawskiej i Centralnego Insty-
tutu Ochrony Pracy - Panstwowego Instytutu Badawczego (Polska). Kierownik
krajowych i miedzynarodowych projektéw badawczych oraz projektéw budowania
potencjatu (w tym projektéw finansowanych przez UE oraz w ramach Oficjalnej
Pomocy Rozwojowej). Organizator, trener i ewaluator ¢wiczen terenowych z zakresu
ochrony ludnosci (m.in. Program szkoleniowy UCPM).

LASZLO BALATONYI - PhD in Geography. Laszl6 BALATONYI MSc is an environ-
mental expert who graduated from the Pécs University of Natural Sciences in 2009.
For the past 10 years he has been working for the Hungarian governmental Water
Management Service (General Directorate of Water Management, OVF), since 2016
as the head of the unit (Urban Water Management). Laszl6 Balatonyi is a senior
lecturer in the University of Public Service faculty of Water Sciences and teaching
the students to practice-orientated subjects. In the field of the water diplomacy
Mr. Balatonyi is the priority area coordinator (since 2019) of the EU Strategy for
the Danube Region of the Environmental Risks priority area. When prevention
measures are not effective enough, disasters occur, therefore EUSDR PA5 supports
the assessment of disaster risks in the Danube Region, encouraging actions to pro-
mote disaster resilience, preparedness and response activities.



LASZLO BALATONYI - Doktor nauk geograficznych, magister inzynier, ekspert
ds. srodowiska, ktory ukonczyt Uniwersytet Przyrodniczy w Peczu w 2009 r. Przez
ostatnie 10 lat pracuje dla wegierskiej rzadowej Stuzby Gospodarki Wodnej (Ge-
neralna Dyrekcja Gospodarki Wodnej, OVF), od 2016 r. jako kierownik jednostki
(Miejska Gospodarka Wodna). Jest starszym wyktadowca w University of Public
Service na wydziale Nauk o Wodzie i uczy studentéw przedmiotéw zorientowanych
na praktyke. W dziedzinie dyplomacji wodnej jest koordynatorem obszaru priory-
tetowego (od 2019 r.) Strategii UE dla regionu Dunaju w obszarze priorytetowym
Ryzyko srodowiskowe. Kiedy srodki zapobiegawcze nie sg wystarczajaco skuteczne,
dochodzi do katastrof, dlatego EUSDR PA5 wspiera ocene ryzyka katastrof w regio-
nie Dunaju, zachecajac do dziatan promujacych odpornos$¢ na katastroty, gotowos¢
i dzialania w zakresie reagowania



