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1 Introduction

Directive 2007/60/EC on the assessment and manag@&h#ood risks (Floods Directive, FD)
requires Member States to assess if all water eswasd coast lines are at risk from flooding, tp ma
the flood extent and assets and humans at ridlesetareas and to take adequate and coordinated
measures to reduce this flood risk. This Directisd reinforces the rights of the public to acdlss
information on flood risks and on related measares to influence the planning process.

Member States shall coordinate their flood risk ageament practices with all countries sharing an
international river basin, including non-Membert8sa and shall in solidarity not undertake measures
that would increase the flood risk in neighbour@agintries. In addressing the Directive 2007/60/EC
the Member States shall take into consideratiog term developments, including climate change
and sustainable land use practices.

According to FD the Member States shall, at thelle¥ the river basin district, or unit of
management, prepare flood hazard maps and flokdnaps, at the most appropriate scale for the
areas identified under Article 5(1).

The preparation of flood hazard maps and flood mslps for areas identified under Article 5 which
are shared with other Member States shall be sutggrior exchange of information between the
Member States concerned.

Flood hazard maps shall cover the geographicasaveech could be flooded according to the
following scenarios:

(a) floods with a low probability, or extreme eventisagos;
(b) floods with a medium probability (likely return ped > 100 years);
(c) floods with a high probability, where appropriate.
For each scenario the following elements shallHoevs:
(a) the flood extent;
(b) water depths or water level, as appropriate;
(c) where appropriate, the flow velocity or the relevaater flow.

Flood risk maps shall show the potential adversesequences associated with flood scenarios
referred to above and expressed in terms of thewolg:

(a) the indicative number of inhabitants potentialljeated,;
(b) type of economic activity of the area potentialtfeated;

(c) installations as referred to in Annex | to Couriilective 96/61/EC of 24 September 1996
concerning integrated pollution prevention and oanwhich might cause accidental
pollution in case of flooding and potentially affed protected areas identified in Annex
IV(1)(i), (iif) and (v) to Directive 2000/60/EC;

(d) other information which the Member State considesesful such as the indication of areas
where floods with a high content of transportedrsedts and debris floods can occur and
information on other significant sources of polbuti
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For coastal flooding where there is an adequat &vprotection in place, and for groundwater
flooding, Member States can decide to limit theppration of flood hazard maps to low probability
or extreme events (art 6.6 and 6.7).

To address the issue of flood risk managementlmsan-wide the International Commission for the
Protection of the Danube River (ICPDR) adoptedAbton Programme for Sustainable Flood
Prevention in the Danube River Basin at the ICPDRidterial Meeting on 13 December 2004.

The key milestone in the implementation of the IGPBction Programme was publication of 17 sub-
basin flood action plans in 2009. These plans aset on 45 national planning documents and
provide the first ever comprehensive overview dfams to reduce flood risk in the Danube Basin.
They review the current situation and set targetsraspective measures for reducing adverse
impacts and the likelihood of floods, increasingaeamess and level of preparedness and improving
flood forecasting. The targets and measures aedl@sthe regulation of land use and spatial
planning; increase of retention and detention déipactechnical flood defenses; preventive actions
(e.g. flood forecasting and flood warning systeraapacity building; awareness and preparedness
raising and prevention and mitigation of water ptitin due to floods.

At the ICPDR Ministerial Meeting in 2010 the Danubeclaration was adopted in which the Danube
Ministers reaffirmed conviction that flood previemt and protection are not short term tasks but
permanent tasks of highest priority and committennselves to make all efforts to implement the

EU Flood Risk Management Directive throughout thwle Danube River Basin and to develop one
single international Flood Risk Management Plaa eet of flood risk management plans, based upon
the ICPDR Action Programme for Sustainable Floaatéttion and the sub-basin plans, coordinated
at the level of the international river basin dettby 2015 making full use of the existing synesyi

with the DRBM Plan.

This report informs the European Commission, th&etiolders and public on the achievements made
in the international Danube River Basin District@sponse to the provisions of the Article 6 of RD.
has been prepared using information collected fiteariCPDR Contracting Parties through the
activities of the ICPDR Flood Protection Expert GrdFP EG).

In Ukraine, according to the Ukraine-EU Accessiaréement the timetable for the preparation of
flood hazard and flood risks maps is 6 years froengntry into force of this Agreement. In Moldova
the preparation of flood hazard and flood risk miags not started yet. The major reasons are tke lac
of legal instruments requiring development of so@ps and also financial constraints. No
information about flood mapping was obtained frorartenegro.

2 Flood hazard maps in the DRBD Countries

2.1 Germany

The FD was transposed into German national lavd092y means of the amended Federal Water
Act (Gesetz zur Ordnung des Wasser haushalts (Wasser haushaltsgesetz) — WHG), with the relevant
provisions being identical to those of the DireetiReferences below to provisions of the FD
therefore relate also to the binding provisionthef Federal Water Act as amended.
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The German Working Group on Water Issues of thefd®btates and the Federal Government
(LAWA) adopted at the 138LAWA General Meeting in Dresden on 25/26 March @He
“Recommendations for the Establishment of FloodatéidMaps and Flood Risk Maps”. The
Recommendations contain standards so that thegg@testablishing flood hazard maps and flood
risk maps meets the requirements set out in theTRB.aim was to ensure that the content and design
of the maps are standardized as far as possibig gtisuring that the set of maps produced has
nationwide coherence. For the maps in the GermaroPthe DRB some deviations are necessary,
however, because the production of maps in BaderiteWiberg has started before the adoption of
the Recommendations.

Flood hazard maps cover all areas of potentialifségmt flood risk (APSFR) which could be flooded
according to the following scenarios:

e extreme event scenarios, likely return period =01@€ar or 1.5x H@y(this very rare event
can be defined because different scenarios anedadlsuch as a failure of flood protection
infrastructure. The comparable localized conditiors also occur even with smaller flood
events due to, e.g. relocation of bridges)

« floods with a medium probability (likely return ped > 100 years),

« floods with a high probability, likely return peda= 10 years, according to the LAWA
Recommendations for all areas where adverse coesegsl of flooding are expected.

To calculate the flooding extent digital terraindets based on laser scan data (high resolution on
1m*1m grids) are used in connection with a teriabineasurement. The flooding models used for
hydraulic simulations are 1-dimensional or 2-dinienal, with steady calculation (in an exceptional
case unsteady calculation). As up-to-date hydrobdgitatistics are used for the flood hazard maps,
climate change impacts that have taken effect t® aiee included in the data. A specific “climate
change” scenario is not included in the flood hdzaaps.The maps refer to the flood extent and
water depths. Water depth is represented in at fisastone colour intensity scales with variable
colour tone and brightness.

2.2 Austria

According to 855k Water Act (1959) flood hazard séiave to be established until the 22 December
2013. The main goal is to have an effective to@dmmunicate flood hazards of different
probabilities to the public. To provide easy acdesbie data available all maps will be published o
the publicly available Water Information System &iss(http://wisa.bmlfuw.gv.at) as a web-GIS-
service.

Flood hazard maps need to cover (855k (2)) allsaoé@otential significant flood risk (APSFR)
outlining inundation of low, medium and high probey of flooding. The maps refer to the flood
extent, water depths and flow velocities. The flea¢ent of all scenarios will be displayed in one
map and referred to by different shades of bluewolWater depth will be categorised in clusters of
<0.6 m; 0.6 — 1.5 m and > 1.5 m, respectively. Hlaocities will be categorised in clusters of 8 O.
m/s; 0.6 — 2.0 m/s and > 2.0 m/s, respectively.

On the national level methods have been agreed tapoistain uniform maps for the Federal territory.
For Austria’'s APSFRs best available data has beasutted to calculate the flooding extend.
Referring to the state-of-the-art digital terraindels based on laser scan data (high resolution on
1m*1m Grids; elevation errors of a few cm) are useconnection with terrestrial measurement in
the river stem and two dimensional hydrodynamic et&dn rare cases where these data were not
available information based on 1D models or HOR#t(ral hazard overview and risk assessment
Austria, www.hora.gv.at) had been used. Based astrram standards scenarios of a 30-years flood,
100-years flood and 300-years flood had been censid Information on climate change had been
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taken into account based on state —of — knowletgkes published during recent years and will be
considered in more detail in the frame of the felly cycles.

2.3 Czech Republic

Assessing flood danger and flood risk of flood péails carried out by a risk matrix method. This
method does not require a quantitative estimatidheddamage caused by flood, but expresses flood
risk through colour scaling. Whole process is dpsennected to the standard database established,
operated and administrated within the Czech Republiese maps will be a base for main goal of
FD: to prepare flood risk management plans forsaveth significant flood risk.

The input Data are results of hydraulic modellih®(2D): water depths, flow velocity for required
flood scenarios with return period 5, 20, 100 a@d $ears. Flood Intensity IP is understood as a
criterion of flood destructiveness and is definechdunction of the water depth h [m] and watewflo
velocity v [m/s]. The flood intensity IP caculatitias to be perfomed for all monitored scenarios of
flood hazard (according to return periods — usualfys, 20, 100 and 500 years periods). The results
of calculations are raster data in which everyerasgll includes information on Flood Intensity for
individual scenarios. Flood DangeyfBr a given flood scenario i with the exceedanabability p

and a return period of;Nears is evaluated using the so-called “risk matased on the calculated
flood intensity IP.

Maximal Flood Danger: the next phase means asgggs®mmaximum value of danger R for
individual partial dangers;Rorresponding to all hazard scenarios accordiriggaelation:

n
R(x,y) = max R
i=1
where n means the number of assessed flood hazmdreos.

Flood Danger Map is the result of one raster coimgimaximum values of danger R in the studied
area.

Danger R Danger Category | Recommendation
R>0.1 (4) High It is not recommended to either allow new or exteswent
build-up area, where people or animal can live.réoent
orIP>2 red color : ’ : h
- ( ) build-up areas suggest such flood protection, whiithreduce
risk to acceptable level.
0.01<R<0.1] (3) Middle Development is possible with some restrictions Itedufrom
(blue color) detailed analysis of potential flood threat. Build-of sensitive
objects (e.g. hospitals, schools, fire station) éscunsuitable
there. It is not recommended to extend recent fupldrea.
R <0.01 (2) Low New development is possible. Estate owners habe to

informed about potential floodthreat. Sensitiveeal§ have to

orange color
( g ) be protected against flood.

p < 0.0033 (1) Residual Flood protection is solved by long-term plannindasfd use
(N > 300) (yellow color) zoning focused on especially sensitive objectsl{heare
institution, historical objects etc.).
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2.4 Slovakia

Slovak Republic transposed FD into national legjistain a frame of the act no. 7/2010 Coll. on
flood protection. Article 6 of the Flood Protectigwt defines the obligation to present flood hagard
caused by floods with return periods of 1000 y€assa flood with a low probability), 100 years éas
flood with a medium probability), 50, 10 and 5 yeas floods with a high probability. Flood hazard
maps delineate flood extent, water depths or watel and flow velocity or discharge distribution.

The Flood Protection Act sets a rule whereby défees of flood extent shown at the flood hazard
map compared to the real flood extent in the eséflbod of a comparable probability does not
constitute a right for claiming compensation to daenages. The areas of potentially significantdloo
risks caused by groundwater are given low proligioin flood hazard maps. The Act complies with
the requirements of the Flood Directive that it @ses an obligation to issue the flood hazard maps i
transboundary river basin close to state borddi®idong to previous mutual data exchange of
bordering countries.

The water management authority responsible fordflagk maps production submits these to state
administration and municipal authorities. The fld@zard maps made available to the public through
the Ministry of Environment of the Slovak RepubMunicipality and state administration have a
duty to display the flood extent lines at spatiang in the next update cycle.

Specific rules of processing the flood hazard magsframework of the Flood protection Act are set
by the Decree of the Ministry of Environment of tBlevak Republic no. 419/2010 Coll.

2.5 Hungary

The EU Flood Directive was implemented into thearat! legislation in 2010 by the 178/2010
(V.13.) governmental act. For the fulfilment of ttegjuirements a national project started with agnam
“Flood risk mapping and development of strategi& management plan (KEOP-2.5.0.B)", also
called as “AKK”,

The flood inundation analyses are based on a Gitfopin-based fully integrated water management
tool, where the digital terrain model has a 10x1fesolution as a raster, but the specific objex. (
rivers, dikes, localization roads etc.) are presgiats vectors.

The probable failure points of the dikes were itigeged and the specific flood curves were
calculated from the available 80-120 years lon@ dats to the certain sections of the water outtake
Climate change effects were interpreted in theposbability events. The transport on the field was
calculated with 2D numerical models for each fldaidp The hazard maps were exported to 50x50
meter raster layers for visualization, the bourefavwere transformed to shape files. The mapping
results were constructed in an aggregated forrthim(national) Danube, Tisza, Balaton and Drava
sub-basins in line with the river basin managemdarts. The reporting format is a 1:2.000.000 scale
map, but the appropriate view is 1:100.000.

The scenarios for fluvial flooding were likely 30/1000 year return probability. The inundation
contours represent the three events’ maximum extém water depth categories are 0-0.5 m, 0.5-1
m, 1-2 m, 2-3 m, 3-5 m, >5 m. The velocities wendaglow and considered not important in regard
with the inundation hazard, so they were not indidaThe risk analysis is based on the water depth.

The effects of the groundwater floods are represkhy the low probability events (Article 6.7) that
have been extracted from the real observed inumatn the last decades.

The recent flood events and especially the Danlgloel fin June 2013 pointed out the necessity of a
new statistical calculation of the design floodmge Furthermore new terrain data is being
incorporated into the existing surface models. R&ard and risk maps will be fine-tuned based on
the new data sets during the flood risk managemianning in 2014-2015.
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2.6 Slovenia

FD requirements concerning flood hazard and risgaweere transposed with a Decree on
establishment of flood risk management plans (@ffiGazette of the RS, No. 7/2010). This Decree
refers to the Rules on methodology to define fldek areas and erosion areas connected to floods
and classification of plots into risk classes (Ciffi Gazette of the RS, No. 60/2007), which define
standard flood hazard scenarios by dischargesani®, 100- and 500-year return period, and since
2007 those scenarios are used in the processanf flmdelling and hazard mapping for defining the
spatial conditions and limitations for construcand activities on flood risk areas. Preliminary
flood risk assessment specified 61 APSFR in Slaeamd already available mapping data had to be
collected for approximately half of the APSFRs &melremaining hazard maps had to be created
afterwards.

According to the methodological rules there are tyyes of hazard maps (scale >1:5000), the first
one being a flood hazard intensity map, and anatherthe flood hazard classes map. Intensity map
shows three types of flood extent (high, medium lamdprobability flood), and for the medium
probability flood also three water depth classés%m; 0,5 - 1,5m; >1,5m) and three water depth
times velocity classes (<0,5fs; 0,5 - 1,5rfIs; >1,5n¥/s). Flood mapping is generally based on one-
dimensional hydrologic models for simulation of tlaénfall-runoff processes, requiring
meteorological, basin and controlling input compaseand two-dimensional hydrodynamic models
using mainly DTM1 derived from LiDAR survey datatiwihe elevation accuracy of about 5 cm, as
well as terrestrial survey of the river stream agdraulically significant objects. On the other dan

the map of flood hazard classes is made by condpthia flood return period and intensity for the
purpose of defining the spatial conditions andtitidns, which is an ongoing preventive measure to
follow the objective of avoidance of new risks. §tag awareness objective is being achieved by
publishing both flood hazard cartographic layeled hazard indication map and past flood events in
the national Environmental Atlas (gis.arso.govtki&okolja/), and flood hazard intensity maps for
APSFRs (mko.gov.si/si/delovna_podrocja/voda/popdadirektiva/). Trends in high flows are not
significant and were not considered in the firgpliementation cycle, but the next cycles will inaud
the results of the ongoing research on climateggtimins and relations to the future floods. Despite
the watershed size criteria (>4000%itwo nationally most important APSFRs were addsen

though they are not situated along three majorsiveeaning that 21 out of 61 flood hazard maps are
reported to ICPDR.

2.7 Croatia

Flood hazard maps are primarily designed for ateanmunication of flood hazards to the public. For
each APSFR, four maps will be delivered. Firstpmall show flood extents of all three scenarios
overlapping. Other three maps will display wateptths for three scenarios as required by FD. Water
depths will be grouped in four categories (0-0.5;D5, 1.5-2.5 and >2.5 m) and areas protected by
flood control structures will be shown. Displayiofiflow velocities, where data available, is still
under discussion. On all four maps areas whicmatelesigned in this planning cycle as APSFR will
be shaded. Maps will be formatted in A3 landscapeets with a scale of 1: 25 000 and available to
the public free of charge from the web. The extdrgach flood hazard map sheet and related flood
risk map sheet will be the same in order to achéebetter comparability and comparison. The layout
and contents of the maps was developed in the fadrmé'winning project “Development of Flood
Hazard Maps and Flood Risk Maps” (http://twinniraga.hr/). Flood hazards will be defined by use
of 1D and 1D-2D hydraulical models and by other nseia certain cases. For modelling purposes
DTM is provided by State Geodetic Administrationtloé Republic of Croatia. It is foreseen that
maps will be finished by the end of year 2014.
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2.8 Serbia

Till mid 2013, flood extent mapping was mainly domighin some international projects, but with the
deep involvement of national competent authoriied experts. Although 99 APFRs were identified,
flood hazard maps were computed for 27 of thoseDiinube (Danube FLOODRISK and SoFPAS
projects), rivers in the Morava River Basin (Velidorava, Juzna Morava, Zapadna Morava and 20
of their tributaries, SOFPAS project), the Tamnarmd Ub rivers in the Sava River Basin (project
financed by Swedish EPA, 2010).

The methodology for flood hazard mapping in thesggets was almost the same, and flooding extent
for medium (Q2100) and low probability flood scemaf@1000) was determined. These scenarios
were previously used in many national studies iiclg the Water Management Master Plan (2001).

In all projects, 1D steady-state hydraulic modedsenapplied to compute water levels, taking into
account the existing flood protection infrastruetufFhe projection of water levels over the terrain
gave the maximal extent of “flood-prone” areasthe Danube FLOODRISK project, the extent of
Q100 is determined by the existing levees. Ifdipootection structures are adequately designed and
maintained, this area is specially marked as at&pted area”.

Due to financial constraints, lidar surveys werepussible and DTM was produced by digitalisation
of topographic maps 1:25,000 scale, and than atjusting the available aerial or satellite data,
digitalized maps of 1:5,000 scale, additional gabaarveys and the like. Thus, DTM has vertical
accuracy of app. 0.50 m at the 95% confidence lev&8MSE of 0.25 m.

Q100 and Q1000 were defined using one flood petkmr year, in the period 1950-2006, and LP 1l
distribution. Climate change investigations ark sti-going, and thus they have not been taken into
account.

2.9 Bosnia and Herzegovina

This information was prepared only for a part &f 8ava River Basin in Federation B&H because in
the Republic of Srpska the data collection forRiRA is still ongoing. According to the legislation
of the Federation of Bosnia and Herzegovina, tteelliiee for preparation of flood hazard and risk
maps is 2015.

First step for the preparation of flood hazard meaps risk maps was adopting the areas with
extremely significant and significant risk of flaod, defined as Areas for further assessment
(AFA’s). Previous flood defence projects were basethe existing geodetic maps. 16 flood
polygons were identified out of which 11 were foe rivers with a catchment area size > 4006, km
Flooding areas (maps) defined in those projecpkmened to be updated. The maps described floods
with a high probability (1/20), floods with a mediyprobability (1/100) and floods with a low
probability, or extreme event scenarios (1/500),tbere were no data on velocities and depths. For
those areas a risk index was estimated.

Hydrodynamics flow models (1D) that included vetms and depths were prepared for:
» river Bosna (6 flooded areas from municipalitiéislZza to Doboj with total length of 29,6 km)

* river Una with Sana ( river stretch is about 10dnflooded areas through Kulen Vakuf
municipality on Una river, on Sanica is 11 km amdSana river 13,5 km)

Geodetic survey (cross sections) was availablenn river channel. Inundation areas were extended
with Digital model of terrain (DMT). Resolutionsrfthe main channel were 1x1m and for inundation
areas 50 x50 m. Hydrological models were also altelfor the above mentioned river sub basins.
Statistic calculations were done for the referguex@od 1961-1990. The maximum discharges with
probability of occurrence 1/20, 1/100 and 1/500enedicated.
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High probability flood (1/20), according to natidmegislation, is flood that agricultural areas shb
be protected against. Medium probability flood (Lis a reference flood for the protection of urba
areas. In some cases for city centres the low pibityaflood (1/500) is required to be calculated.

On the picture below is presented depth-velocihcfion calculated for all three scenarios, as agll
defined hazard categories (classes).

4.00 \
3.50

\ Hazard categories:
3.00

2.50 & from to
3 e
= 200 ) /-63,7? Classo 0.00 0.49 | negligible
E’ \\ e 6’3 Hazard to some

150 \ <9 Class 1 0.50 1.24 | (children, elders,...)

. Q
1.00 - MPA Classz 1.25 2.49 | Hazard to most
. -15)
4 —
0.50 V@f;q ‘ Class3 Hazard to all

Velocity (m/s)

Depth - velocity function in relation to flood hada

Climate change impacts have been explored as welbhsed on the existing data, any exact
relations between climate changes and flood ocoaergvas difficult to establish.

210 Romania
Development of flood hazard maps is carried outgian integrated system containing databases,
digital maps in GIS and a specialized software.

GIS database has been created by collecting, @miogeand storing information and data required for
(i) the topography and cartography of flood hazmehs, (ii) river basin characterization by
geological, geomorphological, hydrogeological, lofdgical, meteorological, landuse and other
information needed for improvement of watercouré@} riverbed deforestation as well as
afforestation/deforestation of slopes, (iv) anbseon and maintenance works on torrential valléys,
earthworks, (vi) construction in the floodplainsaolging vertically and/or horizontally the topogrgph
of the river.

The development of flood hazard map contains: tomugc, geodetic, hydrological and hydraulic
studies, achievement of other complementary studias$ preparation of flood hazard maps showing
floodable zone limits. Flood hazard maps are piteseas hard-copy, usually in 1:25,000 scale (more
detailed scales are used at local level).

Flood hazard map for each probability of exceedmgmaximum flow shows the following elements:
(i) flooding limit, which is the extension of watfar each case, (ii) water depth or the water level
The water depth for each exceeding probability idifferent shades of blue (dark blue for large
depths to light blue for small depths).

Flood hazard maps contain the following basic imfation: title (including the name of the river and
river sector), scale, characteristics of floodimgits, water depth, including water speed for 2D
modelled areas, legend, class or interval for nionelues, geographic coordinates in Stereo
projection system 70 and benchmark Black Sea Bppresible authority and issuing institution,
medallion presentation at reduced scale of theesh&isin with location of analyzed area.
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211 Bulgaria

The flood hazard maps in Bulgaria are being prapaceording to a national methodology,
developed by the National Institute of Meteorolegy Hydrology and have been endorsed by the
Minister of Environment and Water in April 2013.

In line with the national legislation, flood-hazardps include flood-scenarios with return periods 2
100 and 1000 years.

The methodology defines the requirements for aletgf data used for the mapping: hydrological data
and methods of calculation; cross-section’s mesamsant; terrain models. For the water-level
calculation most commonly 1D-modelling is used, foutsome river sections (where it is appropriate)
2D-modelling could be applied.

For each APSFR, a flood-extent map indicating thmdated areas for all three scenarios shall be
prepared. A flood depth map, showing the watethdbg shades of blue colour in classification-
boundaries 0; 0.5; 1; 1,5; 2; 2.5; 3 and 4 misdiab be prepared for each scenario. A flood-dang
map presenting the level of the flood—danger ifedént colours depending of the flood depth isd¢o b
prepared for each flood-scenario. Four leveldawfd danger are determined:

Depth [m] Danger-level M ap-colour
<05 Low green
05+15 Middle yellow
15+25 Significant orange
>25 Very high red

Additionally, where it was considered as appropriéite. when 2D-modeling has been applied), a
map representing the flow-direction and the floueegy shall be prepared. The flood-velocity is to
be displayed by colour arrows in three classe®:- 0.5 m/s (green) ; 0,5 - 2 m/s (yellow); >2m/s
(red)

Flood hazard maps shall be presented in a sc&&00: +~ 1:10000 depending on the specifics of the
mapped area.

The flood maps for all APSFR in Bulgaria (excepeTanube) are being prepared in the frame of an
ongoing project “Development of Flood Risk ManagetPlans” funded by the Operational

Program “Environment”. The tender procedure iprigparation. The project-activities include also
the creation of precise digital elevation modelLHiyAR-scanning, which is to be used in the flood-
hazard mapping.

The flood-hazard maps for the Danube River have begeloped under the DanubeFloodrisk project
according to the commonly agreed methodology arudoige coordination with the Romanian
partners.

ICPDR / International Commission for the Protection of the Danube River / www.icpdr.org



Flood Hazard and Flood Risk Maps of the Danube River Basin District 14

3 Flood risk maps in the DRBD Countries

3.1 Germany
Flood risk maps are prepared for the same floodastes on the basis of the flood hazard maps. They
show not only the flood hazards (extent of floodihgt also the adverse consequences of flooding.

The basic data for the number of potentially afddnhabitants are the number of inhabitants ifeac
municipality (statistical data) and land use d&@KIS-DLM or ALK/ALKIS). As a general rule,
inhabitants’ affectedness can be taken as a givbe inundation area overlaps with an area of
housing or mixed use. The indicative number of bitaants potentially affected can be determined by
assuming that the inhabitants of a municipalityewenly distributed throughout the specified areas.

The type of economic activity can be derived frdva ATKIS-Basis-DLM object types. The
individual areas, groups and types of object masilbmmarized in categories. At least following
categories are used, in addition to areas of water:

« housing and mixed use:

« industrial and commercial areas, areas of a spiaiational character
< all types of object of relevance to transport

e agriculture

« forestry

< all water-related object types

« all other object types

Installations of the types listed in Council Ditiget2010/75/EU of 24 November 2010 that are
located in inundation areas are included on thesmafere this data are not available, the
installations that are listed in E- PRTR or in Arn@f Council Directive 96/61/EC are used.

Bodies of water which, pursuant to Article 7 of iMater Framework Directive (WFD), are used for
the abstraction of water intended for human congiampbathing waters and protected areas under
the Habitats Directive and bird sanctuaries arevshas protected areas.

Sites of particular cultural relevance (UNESCO wdrkritage data and if applicalieiseums,
archives and cultural heritages from specific inimocg are also included in the flood risk maps.

3.2 Austria

The main goal is to provide flood risk maps to cammate the risk to the public. Therefore, the
maps need to be understandable and interpretaséel loen the information displayed in connection
with the legend provided.

The indicative number of inhabitants affected hadrbassessed by means of building register data
which is available on a daily basis consideringainitants and employees. People exposed are
displayed on municipality level in clusters of <&@, — 500; 500 — 5000 and > 5000, respectively. The
type of economic activity affected is assesseddaseCorine Land Cover (2006) data, NAVTEQ
data, data on infrastructure and UNESCO world ageitdata. The location of IPPC installations are
outlined based on the E-PRTR register and infolwnadn relevant landfills. The impact on WFD
protected areas is assessed for protected aretasaR@00 areas, national parks and bathing
freshwater. Other information considered relevaataaeas with floods with increased sediment
transport (e.g. Alpine areas) or debris flow.
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3.3 Czech Republic

Risk maps combine information about hazard and tadoerability of objects in floodplains.
Information about vulnerability is obtained frormthuse zoning plans, general maps and field work.
Based on this information classes of functionatllaese are set (see the column ,Functional
regulation” in the Table below). The value of manimacceptable risk is determined for each of the
classes. Risk maps show areas where the maximueptabde risk is exceeded. In these areas the
values of hazard are expressed based on the wastisifi and description of hazard in floodplains
using the Risk Matrix method.

Table: Classes of functional land use accordirignid use zoning plans

Notation Functional regulation Maximal
acceptable hazard
BY Living L ow
DO Transport and technical infrastructure L ow
oV Civic amenities L ow
VY Production L ow
VAY, Agricultural production L ow
SR Sport and collective recreation Middle
LE Forests, greenery High
OP Arable land, meadows, grazing High

The methodology is focused on risk analysis indlgains. It determinates the usable source of data
in the Czech Republic, the procedures and mettmdbé assessment of flood hazard consequences.
The methodology will be included in a Directivetbé Ministry of Environment of the Czech

Republic and in some other legislative and econafingctives.

3.4 Slovakia

The legal framework for the elaboration flood riskps is defined by the Flood protection Act no.
7/2010 Coll. The Article 7 thereof sets the contarthe flood risk maps i.e. the flood extent of
modelled scenarios, the number of affected inhatsfdypes of economy activities, localities with
industrial activities that potentially could cawsater pollution accidence, localities of water fse
consumption and recreation, localities of bathiragess, information about potential contamination of
waters on a case of flooding and localities ofrthgonal nature conservation and those under
NATURA 2000. The flood risk maps are elaboratedbfeing to a previous mutual exchange of data
between neighbouring countries for the areas damially significant flood risks located close teet
state border. Specific rules of the flood risk majaboration and processing are set by the Dedree o
the Ministry of Environment of the Slovak Repubiic. 419/2010 Coll. The Flood protection Act and
the Decree define as subsequent type of flood Hamap the inundation maps, that are issued by the
water management authority and provided to the stdiinistration and municipality with the aim to
define the areas of potential flood extent andiagghundation areas in a frame of spatial planning
For these areas the Flood protection Act verythtriefines the prohibited and permitted activitiess

a tool for elimination of potential damages.
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3.5 Hungary
Based on the different scenarios’ extents the macgsisk evaluation was carried out in separate
maps for proper visualization.

« Population affected: estimated number of inhabdtaviio live in settlements that are spatially
overlapping with the inundation (2001 data). Thaiéation of the value is the size of the dot
mark.

« Economic activity: the classification is based ba CORINE land cover data set. The
important roads and railways, SEVESO objects, pglaarnts, sewage treatment plants,
harbours, airports and other industrial facilittesre added from the river basin management
plans.

« |ED installations: the E-PRTR facilities were takaraccount on the maps with harmonized
classification.

« WFD protected areas: updated data from the riveinb@anagement plans were used, such as
freshwater sources, recreational areas and prdtentdscapes. The surface water affected
groundwater is also presented.

3.6 Slovenia

FD requirements concerning flood hazard and risgaweere transposed with a Decree on
establishment of flood risk management plans (@ffiGazette of the RS, No. 7/2010). This Decree
refers to the Rules on methodology to define flaskl areas and erosion areas connected to floods
and classification of plots into risk classes (€#l Gazette of the RS, No. 60/2007), which defhme
flood risk map as a detailed map (scale >1:5000)vefg the risk classes for areas containing groups
of endangered elements regarding their vulnerglalid flood hazard class. Risk classes (low,
medium and high risk) are calculated from a matlating four vulnerability classes of different
types of endangered elements and four hazard sla$se area. Damage potential data are derived
from Land use data for agricultural and forestpl@013), Central population register (2010) and
Business Register of Slovenia (2010) combined Retister of spatial units (2010), Building
cadastre (2013) and Real estate register (201&uyr@uheritage register (2011), Register of
Natura2000 areas (2009), Register of protectedsd2€99), Register of ecologically important areas
(2009), Register of natural values (2009), Registavater protection zones (2009), Register of
bathing water areas (2012), IPPC and SEVESO red®&d4 1), Cadastre of public infrastructure
(2011) and other relevant national databases aefiocations of schools, kindergartens; hospitals,
health resorts, retirement homes; archives, musdibraries; emergency and rescue services.
Finally, the statistic data of risk areas and egdaed elements are calculated, and results arefoised
determination of flood protection objectives, adlvigr the cost-effectiveness analysis of possible
risk reduction measures.

3.7 Croatia

The main purpose of flood risk maps is to enablelear communication to the public as possible.
For each APSFR three maps, one for each scenalibendelivered. Potentially affected people will
be displayed on settlement level as a symbols,pgrdbin four categories (0, 1-100, 100-1000, >1000
inhabitants). Places with a significant number ofewulnerable population such as hospitals,
elementary schools, pre-school institutions anddwfar elderly will be marked as symbols.
Economic activities and land cover will be displdye flooded areas only and grouped in five
categories (residential areas; significant econauiivities and industry; agriculture; forests and
other natural areas; water). Additionally, areagciare designated for building in spatial plan wi
be shown. The way of presentation of the proteateds is still under discussion due to their
overlapping with other contents such as the contated areas they are covering which would make
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maps less comprehensible to the public. Potengalficant polluters, the IPPC and SEVESO |l
installations, waste dumps and waste water treatpiants will be displayed as symbols. Significant
transport infrastructure and other landmarks ackided being not only risk receptors but also
serving as an aid for the orientation for genetddlic. Maps will be formatted in A3 landscape skeet
in a scale of 1: 25 000 and available to the pubdie of charge from the web. The layout and
contents of the maps was developed in the franaeTafinning project “Development of Flood

Hazard Maps and Flood Risk Maps” (http://twinniragla.hr/). Main data sources for flood risk maps
are the population census 2011, Corine land cowenjcipal spatial plans, Register of protected @area
and other official spatial databases with natimwslerage. Additional data collection will be
performed if required. It is foreseen that maps kél finished by the end of year 2014.

3.8 Serbia
Slightly different methodologies for flood risk @ssment were used in the flood mapping projects in
Serbia mentioned in 2.8. SOFPAS project recogniixedgroups of risk receptors:

» Population. Spatial data on municipalities (polygjoand settlements (points), results of 2002
census, and CLC data on continuous and discontswudaan fabric were used to determine a
number of inhabitants in the flood-prone area. Alata on specially vulnerable categories
(hospitals, elementary schools, kindergartens anaels for the elderly) were collected from
respective ministries.

» Economic activities. CLC data were used to distisigindustry, agriculture, service
activities, or mixed economic activities.

« Environment. "Risk emitters" and "risk receptor®res differentiated. Data on "risk emitters"
(as IPPC installations and waste landfills) wemrvjated by Serbian Environmental
Protection Agency. Data on "risk receptors” (amassitive to pollution as spaces used for
abstraction of water intended for human consumptiecreational and bathing waters,
protected habitats) were taken from Spatial platnefRepublic of Serbia.

e Cultural heritage (monuments, monasteries, fortresmstles and archaeological sites).

* Infrastructure (road and railroad network, rivertp@nd airports, river training and flood
protection structures, other water infrastructuvay recognized as a special class of risk
receptors. Namely, these are structures of sigmifivalue, and by their destruction or
flooding indirect large-scale damages can be ca(ssexh as: preventing the movement and
evacuation of the population, the interruptioned&étommunications, the suspension of
supply of goods and services, etc.).

Summary data on flood risk in Serbia, presenteDBB maps, are related only to the processed 27
APFRs.

3.9 Bosnia and Herzegovina

The methodology for risk assessment in FBiH, reg@mfive risk categories: 1. people, 2. economy,
3.protected areas, 4. cultural and historic monusnand sites and 5. IPPC installations.

Within each category, subcategories were defineldaasigned weight factors. Risk category classes
are presented below.
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Kultural and historic

Population Economy Protected areas heritage IPPC instalation
FR Class FR Class FR Class FR Class FR Class
0-50 0 0-500 1] 0-500 (1] 0-50 (1] 0-150 0
50-500 0,25 500-3500 0,25 500-1500 033 50-250 0,33 150-300 0,5
500-1000 | 05 3500-7000 | 05 1500-2500 | 0,67 250500 | 0,67 [ [ 1 |
1000-1500 | 0,75 7000-10000 0,75 Loz [ 1 | Loso | 1 |

So five thematic risk maps can be prepared.

Risk =)'n « Weight « Hazard
Where n is subcategory. The calculated risk is matim®d, where minimal, or no risk is 0 value and
maximal risk is 1.

An example of proposed visualisation of calculaiskls for Sana river, the tributary of Una, is
presented in the Figure.

In addition map of final (total risk) was prepar&adr all five categories weight factor was assigeed
that maximal risk is 1 and no risk is 0 value. édlculations were done on 10x10 m grid. As cadastre
in FBIH is not prepared yet, economic activitiesevpositioned using GPS during site visits.

r %)

River Sana -urban part of Sanski Most (left hazaagh, right risk map -total risk)

R v TSR o

2

3.10 Romania
Development of flood risk maps is based on floozkind maps and data analysis of the exposed
elements and their vulnerability (people and prop#rat may be affected by flooding).

The risk is quantified based on functions "deptlamage".Qualitative assessment is based on risk
classes function of the exceeding probability okimaum flow and water depth in the flooded area.

Developing flood risk maps at the county level ¢stssof: (i) making map of flood limits for
discharges with different probabilities of exceeglii) determining potential affected targetsi) (ii
assessment of hazard vulnerability of the expobgectives, (iv) estimation of potentially affected
population (numerically), (v) assessment of quatitie or qualitative risk depending on the
vulnerability of the exposed elements and hazaadagtieristics, (vi) establishing the GIS databdse o
flood risk at the county level and detailed mal@dd risk at the local level.

Producing risk maps includes identifying of follawgirisk receptors: human settlements, potentially
affected population, economic and social unitspitats, schools, industrial plants, water treatment
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plants, infrastructure: airports, roads, railwagdway stations, bridges, hydraulic structurese$ts,
wetlands, IPPC installations, cultural heritagenmuoents and archaeological sites.

Vulnerability assessment is made taking into acttumwater depth and produced damages. The
ranges of values of water depth that will determvinkmerability of floodplain property are: water
depth below 0.5 m, between 0.5 m and 1.5 m andhessl1.5 m

GIS database related flood risk map is createdobgating, processing and storing information and
data on flood hazard maps, flood hazard exposedesies (buildings, land, etc), present use of the
main floodplains (residential, industrial and aghiaral areas, forests, dams and water supply
networks, sewers, pumping stations, roads and ag#iyelectrical and telephone lines, dams and other
objects that may be affected), evacuation areasrendays of access.

The county flood risk map is developed at 1:25,8€4le and for regional and local level at the
appropriate scale. Surveying and mapping basddod frisk map uses the projection system Stereo
70 and the baseline Black Sea 75.

Flood risk map is produced for the exceeding proitalbf 10 %, 1 % and 0.1 % flows at least,
depending on the importance of the objectives énattea of risk and compliance with the classes and
the corresponding importance thereof.

Flood risk map covers mainly the following delirieatof flood risk areas: major risk areas (areas
where a definitive construction ban should be seg&dium-risk areas (areas to be protected by
structural and non-structural measures), low rigias (where the damage is low and measures are
required only locally). The colours used to repnéske three areas of flood risk maps are: red for
high, orange for medium and yellow for minor riskas.

3.11  Bulgaria
According to the adopted national methodology,@asste risk map shall be prepared for each flood-
scenario (20, 100, 1000 years) for all APSFR. Télemap indicate:

* Number of inhabitants potentially affected, classifin four classes ( <100; 101-2000; 2001-
10000; >10 000); represented by symbols;

* Type of economical activity (out of eight main tgpelemonstrated by colour polygons by
type of activity; potentially affected area isaahted for each type;

* Pollutants affected - in two types: IPPC- insttidins; other potentially polluting
installations;

* Protected areas — Natura2000 sites; other natpyotdcted areas;

* Cultural objects -UNESCO world heritage sites; Gualt objects of national significance;

» Other critical infrastructure objects (hospitashools; railways; state-administration
buildings; police stations; railway stations; ptc.

The preparation of the flood-risk maps is includethe activities of the ongoing project
“Development of Flood Risk Management Plans” fuhtg the Operational Program
“Environment”.

The flood-risk maps for the Bulgarian Danube strdétave been developed under the
DanubeFloodrisk project. The methodology on risg&egssment used in the project is similar to the
national one and the results of the flood risk sss®nt at the national level are expected to be
sufficiently comparable with the project results.
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4 Flood maps for the DRBD

4.1 Transboundary cooperation in DRBD

The technical cooperation in implementation of Eha level of DRBD is carried out by the ICPDR
Flood Protection Expert Group (FP EG). The FP E@tmbwice a year to discuss the modalities of
FD implementation. The preparation of flood hazand risk maps on the level A according to the FD
Art. 6 has been discussed by the FP EG since 2@d.@ svas a follow-up process to the concept of
minimum recommendations for flood risk mappingha Danube River Basin agreed by the ICPDR
in 2007 in the frame of implementation of the ICPB&ion Programme for Sustainable Flood
Protection in DRB adopted in 2004. In Septembe228Xi ICPDR Workshop on Flood Hazard and
Flood Risk Maps for the Danube River Basin Distviets organized having the following objectives:

e To present the views of the European Commissionraadhational river basin commissions
in responding to the requirements of the Art. éthaf Directive 2007/60/EC.

e To review the current status of the preparatioficafd hazard and flood risk maps at the
national level.

e To discuss the modalities of reporting to EC byittiernational river basin commissions in
relation to Art 6. of the Directive 2007/60/EC.

e To further discuss the flood hazard and flood ni&ps for the Danube River Basin District
(level A) proposed at the 21st FP EG meeting aadathailability of the necessary data.

« To examine the modalities of collection of the oa#l data for preparation of flood hazard
and flood risk maps for the Danube River Basin it

e To agree upon the time plan for map preparationfanceporting to EC.

At this workshop the general design of the flooddrd and flood risk maps has been agreed by the
FP EG which was then adopted by the ICPDR at tHeQt8inary Meeting in December 2012.

4.2 Flood hazard map

MAP 1 Hazard and flooding scenarios

The agreed format is as follows: A3 map of flooddra and flooding scenarios, showing the DRBD
and rivers with catchment areas >4008Kakes >100kr transitional and coastal waters. The large
flood hazard areas are reported and displayedlgggms, while smaller areas are reported as limes o
points (the same criteria as used for the APSFR)xi@ipe map shows the flood hazard area polygons
using zero outline thickness.

The ICPDR agreed that two scenarios (flood hazeedsawith medium and low probabilities) are
relevant for the level of the international rivexsin district. Red color is used on the map forlthe
probability floods (extreme events) and orange rcfpthe medium probability floods. Medium
probability scenario is shown on top of the lowhability scenario, so in some cases it can overlay
the low probability scenario. If no informationasailable, the whole country’s area is displayethwi
a grey overlay.

The national definitions of floods with medium dod probability are as follows:

! Areas >=100km? as polygons, areas < 100km? aed stretches >= 50 river-km as lines, and area@80km?
and river stretches < 50 river-km as points
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Country | Medium probability Low probability

DE HQ100 HQ1000/ 1,5 x HQ100

AT HQ100 HQ300

Ccz HQ100 HQ500

SK HQ100 HQ1000/extremely dangerous flood

HU HQ100 HQ1000

HR HQ100 HQZ1000 with no flood protection facilifyrotected
systems considering dike failure

Sl HQ100 HQ500

RS HQ100 HQ1000

BA HQ100 HQ500

BG HQ100 HQ1000

RO HQ100 HQ1000

UA HQ10-20 HQ100-200

MD HQ10-20 HQ100

Some countries announced problems with the agraetiment threshold as the most significant
inundation areas are not located on the majorgiagad will therefore not qualify for the level A ma

The ICPDR discussed the issue of the applicatidhetatchment size threshold and agreed that the
level A map has to show all inundated areas placetthe river network with catchments >4006km
and can also show the significant inundation amedse smaller catchments if a country decides for
such option. In such a case, an explanation hiae fisovided on the map - that the areas which are
not placed on the displayed river network, arehenrivers with catchments <4000kmand are being
considered to be of a major importance at the natilevel.

4.3 Flood risk maps

MAP 2 Risk and population

The agreed format is as follows: A4 map on Risk poyplulation is prepared using white background
and showing country borders, the DRBD, the DanuberRind country capitals. The number of
affected population in each country is shown byadhart with 3 bars per each country (one bar for
each scenario). 2D bars are used, data for highapility scenario are shown on the left side of the
graph and the number of affected population isciai@id in the bars in thousands for each scenério. |
the number is less than thousand then the lab&€l0®lis displayed. If no data were provided by
country then the label “NO DATA” is displayed inate Red color is used for low probability floods,
orange for medium probability floods and yellow fogh probability floods. Percentage of the
affected population is shown in a separate talbheexXplanation is provided that data are givenlier t
part of the country belonging to the Danube RivasiB District.

No tributaries are displayed on maps 2-4 and 5b.
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MAP 3 Risk and economic activity

The agreed format is as follows: Three A4 mappaesented (one for each scenario) using white
background and showing country borders, the DRBB Danube and country capitals. Each map
shows a 2D pie chart for each country displayirggghare of inundated area by class of economic
activity. If no data were provided by country thtee label “NO DATA” is displayed instead. The
size of the affected total area in thousand krsh@mvn below each pie chart. Corine LC colors are
used in the chart. An explanation is provided tlet are given for the part of the country beloggin
to the Danube River Basin District.

ICPDR agreed on the following aggregation of Cotiaed Cover classes to be used for reporting of
economic activities:

e Agriculture: 2.1.1 - 2.4.4 (all agricultural areas)
* Industry: 1.2.1 (industrial and commercial units)

» Infrastructure: 1.2.2 - 1.2.4, 1.3.1 - 1.3.2 (read rail networks, sea ports, airports, mineral
extraction sites, dumps)

 Urbanareas: 1.1.1, 1.1.2, 1.4.1, 1.4.2 (urbaridagreen urban areas, sport and leisure
facilities)
e Others: all other classes

MAP 4 Risk and installations with the potential to cause pollution

ICPDR agreed that this map should have the sanoeii@g the Map 2. The charts show the number
of IPPC and Seveso installations in each country.

MAP 5WFD protected areas

ICPDR agreed on two maps: One is based on theaimaiDanube RBMP map of areas designated
for the protection of habitats or species wherenthentenance or improvement of the status of water
Is an important factor in their protection, inclndirelevant NATURA 2000 sites designated under
Directive 92/43/EEC and Directive 79/409/EEC. Thieeo map of affected areas designated for the
abstraction of water intended for human consumptiwter WFD Article 7 and of the affected bodies
of water designated as recreational waters, inetpdreas designated as bathing waters under
Directive 76/160/EEC follows the layout of the athisk maps as indicated above.

MAP 5a

This is an A3 map, showing protected areas (basddRBMP Map 9) superposed by the flood
hazard areas (for low probability floods scenar@ly the overlapping flood hazard areas are
displayed (in red). The different types of protelcéeeas (Bird, Habitat and other protected areas) a
not distinguished.

MAP 5b

This is an A4 map with the same layout as the mamh2 number of affected protected areas in each
country is shown by a bar chart - with 3 bars @@hecountry (one bar for each scenario). The total
numbers of affected areas designated for the aibisineof water intended for human consumption
under WFD Article 7, and of the affected bodiesvater designated as recreational waters, including
areas designated as bathing waters under DiretBitd60/EEC, is indicated in the bars.

The ICPDR agreed that the >400Ckratchment threshold has to be applied also faiskimaps, to
keep the consistence between the hazard and rigk ma

All maps are shown in th&NNEX 1.
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5 Related international activities

5.1 Danube FLOODRISK project

The Danube FLOODRISK was a three-year project fioguen the most cost-effective measures for
flood risk reduction: risk assessment, risk mappingolvement of stakeholders, risk reduction by
adequate spatial planning. The project brought thagescientists, public servants, NGOs and
stakeholders who developed jointly a scalable systé flood risk maps for the Danube River
floodplains. Transnational methodology and modelgehbeen defined and implemented for flood
risk assessment and mapping.

The overall objective of the FLOODRISK project wés develop and produce high quality,

stakeholder oriented flood hazard and risk mapstHertransnational Danube river floodplains to
provide adequate risk information for spatial plagnand economic requests. Risk information was
the basis for sustainable development along theiP&aRiver. The goal was to link scientific progress
in harmonization of approaches and data with praltyi oriented stakeholder and end user
involvement. The project’s single objectives were:

« Development of a joint mapping method for flookr@d harmonization of data sources.
e Production and provision of risk maps and risk infation.

« Integration of relevant stakeholders and usersifferent levels into the definition and
realization processes.

« Involvement of different economic aspects of lasd in the river basin like spatial planning,
recreation and agriculture as well as energy supphealth service.

e Linkage of flood risk mapping and provision of massbasis for planning, e.g. within the EU
Floods Directive.

« Development and distribution of exemplary procedwrighin the Danube countries and
beyond.

« Reflection of the EU Directives, e.g. WFD, Floodsdotive, providing feedback based on the
experiences of the project cooperation by usingpthgorm of the ICPDR Flood Protection
Expert Group.

The project contributed with these objectives te ittnprovement of the institutional cooperation of
the ICPDR and further towards the realization ofasuges within the existing international
cooperation structure. It supported decisionsrigestments on political and administrative levels b
allowing the assessment of investments and landiesisions taking into account the Joint Program
of Measures, based on the risk reduction aspects.

More information can be receivedldtp://www.danube-floodrisk.eu/

The maps in PDF format are also available on tiRDIR web site:
http://www.icpdr.org/main/activities-projects/damifioodrisk-project

5.2 CEframe

Austria, Czech Republic, Hungary and Slovakia pgoéited in the transnational project CEframe.
The project partners were the ministries and reajianthorities responsible for flood protectiore th
project lead was conducted by the Water Managesdministration of the Regional Government of
Lower Austria.

For a successful flood management in the regioh misiny transboundary rivers a well coordinated
approach is essential. The aim of the project Wasairmonization of the existing and future flood
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protection strategies in the CENTROPE-Region, foxuen the cross-border rivers March (Morava),
Thaya (Dyje), Leitha (Lajta) and Danube.

For the first time the relevant institutions of floer countries were jointly working on a multileaé
plan for prospective flood management in the ptajegion comprising:

« the documentation of current flood protection inlihg an Inventory of hydrologic and
hydraulic conditions and harmonized flood maps;

« documentation of existing land uses and potentialdf damage, flood risk assessment and
calculation of residual risk;

« flood management strategies including recommendsgfior transregional cooperation;

e proposals for future joint action including a catale of risk management strategies and a
charta of flood protection.

The results provided by the CEframe project arepiamt with the EU Floods Directive. They
support decision makers in the regional adminigtnatand in the transboundary commissions. The
project duration was May 2010 - March 2013. It irasded by the European Regional Development
Fund. More information on: http://www.ceframe.eu/

6 List of national links for finding more detailed
information

6.1 Germany
www.hochwasser.baden-wuerttemberg.de

www.lfu.bayern.de/hochwasserrisikomanagement

6.2 Austria
http://wisa.bmlfuw.gv.at / Wasser Karten / Hochveass

6.3 Czech Republic
http://hydro.chmi.cz/cds

6.4 Slovakia
http://www.minzp.sk/oblasti/voda/ochrana-pred-pavaichi/

6.5 Hungary
http://www.vizugy.hu/index.php?module=content&praaelemid=62

6.6 Slovenia
mko.gov.si/si/delovna_podrocja/voda/poplavna_divekt
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6.7 Bosnia and Herzegovina
http://www.voda.ba/loc/ (Sava River Watershed Agency, Sarajevo)

6.8 Romania
http://www.rowater.ro/EPRI/EPRI.asifgreliminary risk assessment).

http://www.rowater.ro/HH%20si%20HRI/HH%20s1%20HRpx (hazard and risk maps).

7 Conclusions

FD stipulates that in order to have available dectifze tool for information, as well as a valuable
basis for priority setting and further technicéaincial and political decisions regarding flooskri
management, it is necessary to provide for theblskdng of flood hazard maps and flood risk maps
showing the potential adverse consequences asseidth different flood scenarios, including
information on potential sources of environmentlyiion as a consequence of floods.

The ICPDR Contracting Parties make joint effortgmiplement the FD on the level of the Danube
River Basin District and they use the ICPDR ascih@peration platform for this purpose. The
Summary Report on implementation of Article 6 af turopean Floods Directive in the Danube
River Basin District demonstrates the practicatountes of the commitment of the ICPDR
Contracting Parties to cooperate towards a jooudirisk management policy in the Danube River
Basin.

The report provides an overview of methods usdbeahational level for preparation of flood hazard
maps in the DRBD Countries focusing on the appreadb identify, assess or calculate the flooding
extent and flooding probabilities or return periosummary is also provided of methods (including
criteria) used to prepare flood risk maps in theBDRCountries. The available links to flood hazard
and risk maps available electronically in the ICPO&htracting Parties as well as to other relevant
documents are given in a separate chapter. Thidamyof the report is presentation of flood hazard
and flood risk maps for the Danube River Basin iisincluding a detailed description of the
applied criteria.

This report is an important step in the preparatibthe flood risk management plan for the Danube
River Basin District by 2015. It presents the feser set of flood hazard and flood risk maps lier t
entire Danube catchment demonstrating to the palnlitstakeholders the results of cooperation of
the Danube countries towards minimizing the risksnf flooding.

This version of the report still lacks data frorvesgl countries in which the flood maps are still
under preparation. The updated version of the méipbe presented in the flood risk management
plan for the Danube River Basin District.
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