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Disclaimer

This updated draft of the Flood Risk ManagemeahPbr the Danube River Basin District is based
on information received from the ICPDR Contractifayties by 30 April 2015.
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1 Introduction

In response to the danger of flooding the ICPDRoéetbthe Action Programme for Sustainable Flood
Prevention in the Danube River Basin at the ICPDRidterial Meeting on 13 December 2004.

The adoption of the FD has its impact also on tp@ementation of the ICPDR Action Programme
both in terms of technical content and of the im@atation time plan, given that the ICPDR Action
Programme itself foresees incorporating the futleeelopments of the EU flood policy.

In 2009 seventeen sub-basin flood action plans webéished by the ICPDR. They were based on 45
national planning documents and covered the eBasen. They provided the first ever
comprehensive overview of actions to reduce flasklin the Danube Basin. In drawing up the plans,
measures were first elaborated at the national Ieveach of the ICPDR states. Joint discussions
between countries sharing particular sub-basins tihek place to create a harmonized plan for the
entire area of each sub-basin. The finalized agilans reviewed the current situation and settarg
and respective measures for reducing adverse ispadtthe likelihood of floods, increasing
awareness and level of preparedness and improlaad forecasting. The targets and measures were
based on the regulation of land use and spatiahpig; increase of retention and detention
capacities; technical flood defenses; preventitmas (e.g. flood forecasting and flood warning
systems); capacity building; awareness and prepassdraising and prevention and mitigation of
water pollution due to floods.

At the ICPDR Ministerial Meeting in 2010 the Danubeclaration was adopted in which the Danube
Ministers:

« reaffirmed conviction that flood prevention anatgction are not short term tasks but
permanent tasks of highest priority.

« committed themselves to make all efforts to impletiee EU Floods Directive throughout
the whole Danube River Basin and to develop onglesimternational Flood Risk
Management Plan or a set of flood risk managemlanspbased upon the ICPDR Action
Programme for Sustainable Flood Protection angtihebasin plans, coordinated at the level
of the international river basin district by 201akimg full use of the existing synergies with
the DRBM Plan.

Directive 2007/60/EC on the assessment and managen#ood risks (EU Floods Directive, FD)
entered into force on 26 November 2007. This Diveatow requires Member States to assess if all
water courses and coast lines are at risk frondftagp to map the flood extent and assets and humans
at risk in these areas and to take adequate amdicated measures to reduce this flood risk. With

this Directive also reinforces the rights of thélwto access this information and to have a pay i

the planning process.

Art 7 FD requires member states to prepare floskimanagement plans for all areas identified as
being at potentially significant flood risk (APSF&)der article 5 or article 13.1(a), and areas @le
by article 13.1(b), on the basis of the maps pegbander article 6.

The flood risk management plans (FRMP) must seapptopriate objectives for the management of
flood risk within the areas covered by the plaie Dbjectives must focus on reducing the adverse

ICPDR / International Commission for the Protection of the Danube River / www.icpdr.org
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consequences of flooding for human health, therenment, cultural heritage and economic activity.
Where appropriate, the plans should focus on raduitie likelihood of flooding and/or on using non-
structural measures, including flood forecastind emising awareness of flooding (art 7.2). Thedo
risk management plans shall include measures foedanag identified objectives (art 7.3).

Flood risk management plans shall include the camapts as detailed in the annex (Part 1) of the
Directive:

e Conclusions of the preliminary flood risk assesstinas required in Chapter Il in the form of
a summary map of the RBD/UoM delineating the amdgmotential significant flood risk
(Annex part A.l.1) ;

« flood hazard maps and flood risk maps (Annex palA,;
« description of the objectives (Annex part A.1.3);

« summary of measures and their prioritisation, iditlg those taken under other Community
acts (such as EIA, SEA, SEVESO, WFD ), aiming toiexe the objectives (Annex part
A.l4),

« description of the cost-benefit methodology, wheailable, used in transnational context
(Annex part A.L.5).

« description of how implementation progress willhenitored (Annex part A.1l.1),
e Summary of public information and consultation (&rrpart A.Il.2),
e list of competent authorities (Annex part A.I1.3)

« description of the co-ordination process in intéioral river basin districts/other unit of
management (Annex part A.11.3)

« description of the coordination process with theD{Birective 2000/60/EC) (Annex part
All.3)

The first Flood risk management plan for DRBD isguced in line with the article 8 (3) FD
according to which where an international riveribasstrict, or unit of management referred to in
article 3(2)(b) FD, extends beyond the boundarfeabe® Community, Member States shall endeavour
to produce one single international flood risk ngeraent plan or a set of flood risk management
plans coordinated at the level of the internatiahnar basin district;

The Flood risk management plan for DRBD sets opt@griate objectives for the management of
flood risk on the level of the international rivieasin district covering the whole Danube catchment.
It highlights the objectives and issues relevantlie basin-wide perspective and as such it is
complementary to the national flood risk managenpéants which provide all necessary information
on measures, flood maps and other national aetiviti the sector of flood protection, preventiod an
mitigation in a more detailed way.

The transitional measures according to article d&tbeen applied only in Germany and Slovakia.

ICPDR / International Commission for the Protection of the Danube River / www.icpdr.org
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2 Conclusions of the preliminary flood risk assessment

2.1 PFRA

According to FD the Member States shall, for eaeérbasin district, or unit of management referred
to in FD article 3(2)(b), or the portion of an imational river basin district lying within their

territory, undertake a preliminary flood risk asgasent (PFRA) in accordance with paragraph 2 of FD
article 4. Based on available or readily derivdbfermation, such as records and studies on long
term developments, in particular impacts of climgtange on the occurrence of floods, a preliminary
flood risk assessment shall be undertaken to pecaidassessment of potential risks. The assessment
shall include at least the following:

a) maps of the river basin district at the appropr&&le including the borders of the river
basins, sub-basins and, where existing, coastas asbowing topography and land use;

b) a description of the floods which have occurrethimpast and which had significant adverse
impacts on human health, the environment, cultuesitage and economic activity and for
which the likelihood of similar future events idllgtelevant, including their flood extent and
conveyance routes and an assessment of the advgaets they have entailed;

c) adescription of the significant floods which haeeurred in the past, where significant
adverse consequences of similar future events rmiglenvisaged,;

and, depending on the specific needs of Membees§tdtshall include:

d) an assessment of the potential adverse consequaffcisre floods for human health, the
environment, cultural heritage and economic agtitéking into account as far as possible
issues such as the topography, the position ofre@ieses and their general hydrological and
geomorphological characteristics, including floap$ as natural retention areas, the
effectiveness of existing manmade flood defensastfuctures, the position of populated
areas, areas of economic activity and long-terneldgwnents including impacts of climate
change on the occurrence of floods.

In the case of international river basin districisunits of management referred to in FD article
3(2)(b) which are shared with other Member Staitmmber States shall ensure that exchange of
relevant information takes place between the coemetuthorities concerned.

On the basis of a preliminary flood risk assessrasmneferred to in FD article 4, Member Stateslshal
for each river basin district, or unit of managetmeferred to in FD article 3(2)(b), or portionani
international river basin district lying within tingerritory, identify those areas for which they
conclude that potential significant flood riskssxdr might be considered likely to occur (so ahlle
Areas of Potential Significant Flood Risk (APSFR)he identification of areas belonging to an
international river basin district, or to a unitrmnagement referred to in FD article 3(2)(b) sthare
with another Member State, shall be coordinated/éen the Member States concerned.

The ICPDR report on preliminary flood risk assessnmeiblished in 2012 provided information on
major flood events that occurred in the Danube RBagsin District focusing primarily on the last
decade. It summarized the methodologies and aitesied at the national level to identify and
assessed floods that occurred in the past andghsiradverse consequences (including whether such
consequences would be ‘significant’) and whetherlittelihood of such floods remained relevant. It
also addressed the methodologies and criteriatoseéntify and assess significant floods that
occurred in the past that would have significarMeagie consequences were they to reoccur in the
future and methodologies and criteria used to ifleahd assess potential future significant floods

and their potential adverse consequences. In refer® the FD article 4(2)(d) a description was

ICPDR / International Commission for the Protection of the Danube River / www.icpdr.org
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provided in the report on the assessment at thenadtevel of the potential adverse consequentes o
future floods for human health, the environmenttucal heritage and economic activity.

The PFRA report also provided a brief descriptibthe methodology used at the national level for
the identification of areas of potential signifitdllood risk as required by FD article 5 as weltlas
methodology agreed by the ICPDR to identify theaaref potential significant flood risk in the
Danube River Basin District including those havinggansboundary character. A map displaying
APSFR of the basin-wide importance (level A) waduded in the PFRA report and it reflected the
identification of areas of potential significanbdid risk as of the end of 2011.

The impacts of the climate change were addressadpecific chapter of the report. To respond to
the provisions of FD article 4(3) and article 5823ummary on the steps taken by the ICPDR
Contracting Parties to ensure the exchange ofaaténformation on PFRA between competent
authorities in the DRBD and the description of intional coordination of APSFR that has taken
place between the ICPDR Contracting Parties wagged as well.

2.2 APSFR in the Danube River Basin District

The areas of potential significant flood risk (AFGHkn the Danube RBD are shown on the map
below. This map is the updated version of the AP&FR published in the PFRA report in 2011. The
design and background data of the map follows pipeaach of the ICPDR for WFD reporting on

level A (international river basin district). Asrfthe Danube River Basin Management Plan, the river
network is displayed using 4,000 kaatchment size as a threshold. This approachées followed
with the view of ensuring a joint flood risk managent — river basin management reporting by 2015.
Transboundary areas of potential significant flois& are indicated by a specific color.

The data on APSFR were provided using the follovgjagmetry types:

Polygon: Recommended for areas >= 100km?

Line: Recommended for river stretches >= 50kmhdf APSFR is located on a reported river
(>4000km? catchment), the same geometry shouldsed as reported with the river
segment dataset. However, the segmentation doe®adtto match.

Point: Recommended for areas <100km?2 and rivetcsies <50km.

Transboundary APSFR was defined by the FP EG asr@ay(in the transboundary reach of a river)
which has been assigned as transboundary APSFRdgsaone country and this assignment was
discussed at the bilateral level. If the transbamaharacter of an APSFR is regarded as not yet
agreed by one country, this will be shown on th@.nf@r a river crossing a border, the area of
common interest will be assigned as transbound&$HR. The extent of this area of common
interest has to be agreed by the neighboring ciasntr

Three types of APSFR to be shown on the map weezdg

Description in legend Color on map| Value of attribte TRANSBOUNDARY
National APSFR red N (“No”)

Transboundary APSFR (agreed) Y (“Yes”)

Transboundary APSFR (not agreegurple U or O (“unknown” or “yet to be

yet - under discussion) determined”)

The order of layers (tepbottom): purple— = red

The map shows the status as of 15 May 2014. Thé=RRfave not yet been indentified in Moldova,
no information was received yet from Montenegro.

ICPDR / International Commission for the Protection of the Danube River / www.icpdr.org
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Danube River Basin District: Preliminary Flood Risk Assessment (PFRA)
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3 Flood hazard maps and flood risk maps

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 msips 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 potentialtieated;

(c) installations as referred to in Annex | to Couritilective 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

The ICPDR report on Flood Hazard and Flood Risk $/afthe Danube River Basin District
published in 2014 provided an overview of methosksduat the national level for preparation of flood
hazard maps in the DRBD Countries focusing on gpg@aches to identify, assess or calculate the
flooding extent and flooding probabilities or retyreriods. A summary was also provided of methods
(including criteria) used to prepare flood risk reap the DRBD Countries. The links to flood hazard
and risk maps available electronically in the ICPO&htracting Parties as well as to other relevant
documents were given in a separate chapter. Theédwmyof the report was presentation of flood
hazard and flood risk maps for the Danube RiveirBBsstrict including a detailed description of the
applied criteria.

ICPDR / International Commission for the Protection of the Danube River / www.icpdr.org
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The report presented the first ever set of floazhhéh and flood risk maps for the entire Danube
catchment demonstrating to the public and stakehslthe results of cooperation of the Danube
countries towards minimizing the risks from floogirll maps are shown in tHENNEX 1.

3.1 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 >4000kakes >100kr transitional and coastal waters. The large
flood hazard areas are reported and displayedlgggts, while smaller areas are reported as lines o
points (the same criteria as used for the APSFR)ri@ipe map shows the flood hazard area polygons
using zero outline thickness.

The ICPDR agreed that two scenarios (flood hazegdsawith 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 rcfdothe 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:

Country | Medium probability Low probability

DE HQ100 HQ1000/ 1,5 x HQ100

AT HQ100 HQ300

Cz HQ100 HQ500

SK HQ100 HQ1000/extremely dangerous flood

HU HQ100 HQ1000

HR HQ100 HQ1000 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 majorgiaad will therefore not qualify for the level A ma

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

ICPDR / International Commission for the Protection of the Danube River / www.icpdr.org
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The ICPDR discussed the issue of the applicatidhetatchment size threshold and agreed that the
level A map has to show all inundated areas placette river network with catchments >4006km
and can also show the significant inundation aie#se smaller catchments if a country decides for
such option. In such a case, an explanation hiae fvovided 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.

3.2 Flood risk maps

MAP 2 Risk and population

The agreed format is as follows: A4 map on Risk poplulation 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 isciaigid in the bars in thousands for each scenério. |
the number is less than thousand then the lab&0&1is 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 fagh 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.

MAP 3 Risk and economic activity

The agreed format is as follows: Three A4 mapgaesented (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 thiee label “NO DATA” is displayed instead. The
size of the affected total area in thousand krsh@®vn below each pie chart. Corine LC colors are
used in the chart. An explanation is provided ttat 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)

e 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)
* Others: all other classes

MAP 4 Risk and installations with the potential tocause pollution

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

ICPDR / International Commission for the Protection of the Danube River / www.icpdr.org
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MAP 5 WFD protected areas

ICPDR agreed on two maps: One is based on theabl@iDanube RBMP map of areas designated
for the protection of habitats or species wherentaitenance or improvement of the status of water
is an important factor in their protection, inclngirelevant NATURA 2000 sites designated under
Directive 92/43/EEC and Directive 79/409/EEC. Thigeo map of affected areas designated for the
abstraction of water intended for human consumptiwcer WFD Article 7 and of the affected bodies
of water designated as recreational waters, inofudreas 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 are@s) a
not distinguished.

MAP 5b

This is an A4 map with the same layout as the mah& number of affected protected areas in each
country is shown by a bar chart - with 3 bars @ahecountry (one bar for each scenario). The total
numbers of affected areas designated for the alistneof 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 DiretiMé&50/EEC, is indicated in the bars.

The ICPDR agreed that the >400Gkratchment threshold has to be applied also faiskimaps, to
keep the consistence between the hazard and rig&k ma

4 Objectives

Article 7(2) FD stipulates that Member States shatablish appropriate objectives for the
management of flood risks for the areas identifinder article 5(1) and the areas covered by article
13(1)(b), focusing on the reduction of potentiaterde consequences of flooding for human health,
the environment, cultural heritage and economiwvid¢tand, if considered appropriate, on non-
structural initiatives and/or on the reduction loé tikelihood of flooding.

The ICPDR agreed upon the following objectiveshef Flood risk management plan for the Danube
River Basin District:

* Avoidance of new risks

* Reduction of existing risks

» Strengthening resilience

» Raising awareness

» Solidarity principle
These objectives focus on the reduction of potkatigerse consequences of flooding for human
health, the environment, cultural heritage and enwa activity and address all aspects of flood risk

management focusing on prevention, protection,gregness, including flood forecasts and early
warning systems and taking into account the cheristics of the DRBD.
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4.1 Avoidance of new risks

Physical planning as well as urban, rural and itrtalglevelopment and construction should take into
account the requirements of flood prevention. Athdties concerning physical planning, agriculture
forestry management, energy, transport, urban dpu@nt, etc., shall be planned and carried out
without having any impacts on increasing of th& déflooding. Special focus must be put on
activities planned in upstream parts of flood as&as that might have negative downstream effects.
Not to increase the risk potential, the extensibdevelopment land into areas affected by flooH ris
must be avoided.

4.2 Reduction of existing risks

The purpose of FD is to establish a framework lierdssessment and management of flood risks,
aiming at the reduction of the adverse consequdocdaiman health, the environment, cultural
heritage and economic activity associated withdkll FD implementation steps in the Danube
River Basin District: PFRA, development of floodpsaand of flood risk management plan have been
accomplished following this principle.

4.3 Strengthening resilience

To improve its resilience against flooding the sbchas to have an adequate emergency response
during and immediately after flooding to limit adse effects and it shall recover to regain a stahda
of living comparable to the pre-flooding status.

4.4 Raising awareness

Preparedness is a result of awareness and is bagkd necessary information to make the individual
recognise his possibilities of action. It is thegmmal responsibility of anyone who lives and wdris
or on the river, and broader in the potentiallptled area, to adapt his use of the water and all
activities to flood risks. So, everyone must knbw tisk and take it into account appropriately when
acting. Problems associated with floods are oftgrsofficiently recognised and acknowledged. The
authorities should ensure that the information eomiog flood prevention and protection plans is
transparent and easily accessible to the publie.ififormation provided to the effected communities
should also include communication of opportunitiesv they can adapt e.qg. their land use practises
to natural circumstances on floodplains. All measudinked to public information and awareness
raising are most effective when they involve pgoation at all levels. Public participation in
decision-making is a cornerstone of successfulemgintation of integrated and comprehensive
action plans, both to improve the quality and thplementation of the decisions, and to give the
public the opportunity to express its concernstanehable authorities to take due account of such
concerns

4.5 Solidarity principle

The solidarity principle is very important in thertext of flood risk management. In the light of it
countries should be encouraged to seek a fairrghafiresponsibilities, when measures are jointly
decided for the common benefit, as regards flosklmanagement along water courses. FD stipulates
that in the interests of solidarity, flood risk nagiement plans established in one Member State shall
not include measures which, by their extent andaichgsignificantly increase flood risks upstream or
downstream of other countries in the same riveinbassub-basin, unless these measures have been
coordinated and an agreed solution has been fauod@the Member States concerned in the
framework of article 8 FD.
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5 Measures

Flood risk management plans shall include meadorexchieving the objectives established for the
management of flood risks for the areas identifiader article 5(1) FD and the areas covered by
article 13(1)(b) FD, focusing on the reduction ofgntial adverse consequences of flooding for
human health, the environment, cultural heritagkeronomic activity, and, if considered
appropriate, on non-structural initiatives and/ortiee reduction of the likelihood of flooding.

The measures described in this plan address akeghat the flood risk management cycle and focus
particularly on prevention (i.e. preventing damagased by floods by avoiding construction of
houses and industries in present and future floodgareas or by adapting future developments to
the risk of flooding), protection (by taking meassito reduce the likelihood of floods and/or the
impact of floods in a specific location such agoesg flood plains and wetlands) and preparedness
(e.g. providing instructions to the public on whato in the event of flooding).

The FP EG agreed that only the strategic level areageflecting the activities on the level of an
international river basin district shall be presehin the Flood risk management plan for DRBD. This
category includes measures with transboundary tedfet measures applicable in more countries of
the basin such as awareness rising, warning sysieios protection measures. Therefore this plan
contains a general list of measures providing thbasin-wide overview of types of actions to be
taken by countries to address the flood risks. détailed description of all planned measures is
presented in the national flood risk managementsla enable progress monitoring.

The measures presented in this plan are the planeadures and their implementation subjects to
technical and financial conditions at the natideseél.

To better demonstrate the key actions of a bastiewnportance the measures presented in this
chapter are combined with the examples of bestipesc

5.1 Prioritization

Presenting only the strategic level measures sahlin can be considered as a basic prioritization
criterion which was applied for the level of théeimational Danube River Basin District. Selecting
the measures for this plan the priority was git@emeasures with downstream effect such as natural
water retention, warning systems, reduction of fiskn contaminated sites in floodplain areas or
exchange of information. The top priority was giterNatural Water Retention Measures (water
retention and giving more space to rivers) butitip@ortance of the structural measures was also
recognized.

The overview of all measures reported by the Catitrg Parties and selected as relevant for thd leve
of the international Danube River Basin Distriat gresented in thdNNEX 2.

5.2 EU Strategy for the Danube Region

The EU Strategy for the Danube Region (EUSDR)nsaro-regional strategy adopted by the
European Commission in December 2010 and endossttelEuropean Council in 2011. The
Strategy was jointly developed by the Commissiogether with the Danube Region countries and
stakeholders, in order to address common challetogesher. The Strategy seeks to create synergies
and coordination between existing policies andadtiites taking place across the Danube Region. The
Priority Area 5 of the EUSDR deals with managingismmental risks including flood risk
management.
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The synergy between ICPDR and EUSDR activitiedaodf protection, prevention and mitigation is
an inevitable prerequisite for an efficient implamaion of the FD in the Danube River Basin.

ICPDR has a clear mandate for coordinating floek management on Danube River Basin District
(level A) based on DRPC and the EU Floods Directigs includes establishment of a basin-wide
flood risk management plan in coordination withioaal plans and sub-basin plans. EUSDR supports
the measures foreseen for the flood risk managephentand provides mechanism for developing
related projects on flood risk management, esggdlabd mitigation.

These projects shall i.a.:
« Reflect the objectives and priorities set in tHangfor the management of flood risks;
» Have a transboundary character;
« Help to implement the needs listed i.a.in the AnRex

5.3 Types of measures

5.3.1 Measures to avoid new risks

Inappropriate physical planning as well as urbarglrand industrial development and construction in
the areas of potential significant flood risk Wdhd to future damages, losses and casualtiesugh
activities shall be planned and carried out witHmaMing any impacts on increasing of the risk of
flooding.

—IEI GERMANY Status: Implemented
Baden-Wiirttemberg

Project: Declaration of statutory floodplains

The most effective and most cost-efficient mettmdvtoid new flood risks is keeping the flood areesich can be seen in
the flood hazard maps, free of new buildings. Tfegesin Germany the land-use in designated floadplahich are
potentially flooded with a return period of one Hued years (HQ) is restricted. The restrictions contain amongisers the
prohibition of new building zones and new struckdmailities.

The federal states in Germany are responsiblénéodésignation of the floodplains. In Baden-Wiirttergithe designated
floodplains are statutory, so that no further adstiative procedures at local level are necessarthe definition of the
floodplains or the implementation of the restrinBo This has amongst others the advantage tisapdssible to react more
quickly to potential changes of the flood areaselafor example on impacts of climate change, abaimghydrology or
construction of flood protection systems. For fhispose, the flood hazard map shall be reviewetkdessary updated and
republished. Both for new planning and for existians the most current flood areas must be coyreatluded and noted
in the planning and approval of urban land useglan

In the flood areas of an extreme flood event {4Q) there are no such strict restrictions, but usagésntially endangered
by floods shall be avoided or planned and impleeitt an adapted form.

-

Hloodplains HQ100; HQextrem:flood-
Newvb_undlngs are adapted planning
prohibited. and construction

Extrem scenario

Flood with medium probability HGlg i |

Water Managament

Flogd ares of an extreme flood event

(Hostem)

Flanning permission
Buikiing
precautions
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B  HUNGARY .~ Status: Under consultation
[

Target area: all rivers with design/regulatory fidevels (app. ZéOO km + floodplains)

Activity: Floodplain Management Plans

In Hungary the flood protection has remarkablednisand the defence system is highly developedn&vike the Tisza
floods and the Danube floods in between 2000- 2@1l8d attention to the limited capacity of thear@®irs and narrow
development possibilities of the structures. Pakathe continuous field observations, enhancedsmazy techniques
and numerical investigations prove the unfavourgbbeesses in the floodplains which obstructs libedf conveyance,
such as intensive expansion of vegetation in the foutes because of depression of the low watgmee uplift of the
embanked floodplains, morphologic changes in thersiand the consequences of budget-limited maintan

The evolution of the flood management leads towtlrdssustainable floodplain management. The atm keep the
characteristic peak levels on the design/reguldtood level (MASZ - Q1% flood level) or lower thewith
comprehensive tools. The Hungarian Government raatkeision at the end of 2013 to elaborate floodagament
plans for all rivers or river stretches that posseith MASZ. The legal force adopted in June, 2004 documentations
were carried until the end of the same year. Tis¢ $tep was to define of conveyance zones: prinsagondary,
transition, still (legislative changes and offidiahd use limitations). For that 2 dimensional ntioca modeling had been
carried out on detailed complex terrain raster. divésion between the categories generally basegnitdischarge. The
banks of the rivers have also been redrawn andthtlzonal distribution they will legally affectdtusers in the
floodplain. During the process the morphologicatdiy was investigated, but the documentation clamsithe existing
landuse, the regional and national developmentesfies, forestry, housing nearby the river, WFD BBdaspects, nature
protected sites, national border region specialtiagigation and the geometric parameters of thadfplain. The
development chapters contain the measures to ba takenhance the flood transport.

The public consultation of the plans starts inrfiddle of 2015 and after the harmonization they kel finalized.
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The preventive measures focus on avoiding theilmtaf new or additional receptors in flood prone

areas. They are essential for the land use plapuhges or regulation.

General preparedness is being enhanced througlhurasdhbat establish or enhance flood event
institutional emergency response planning.

The other measures to establish or enhance preys®ibr flood events to reduce adverse
consequences include e.g., insurance, financiabpt®ns, new regulation of the financial

circumstances, communication of flood risk, pernmimeonitoring and inspection of erosion control
and flood protection structures.
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I  HUNGARY . Status: Closed, legally adopted
I Target area: app. 2800 km rivers with legally dediriesign fiood level

Activity: Recalculation of the design/regulatory food levels

The observed water surface of the June/2013 Dafhuti rose above the highest ever recorded flowvelsein 90% of
the Hungarian river section. Enormous defence wak carried out to avoid overtopping or failingloé dike system,
furthermore the former “high ground” areas needadarkable local elevation on hundreds of kilometogsrotect the
settlements. The event highlighted the necessianafpdate of the 100 year flood levels, so cdlédSZ” - regulatory
(ice-free) flood level, which is the threshold ltrof the state responsibility of general protecténml the main parameter
of the embankment design. On the basis of highgnsific method — carried out by the Budapest TechinUniversity
Department of Hydraulic and Water Resources Engimgerthe values had been recalculated for albfiye 2800 km
main river sections in 2013-2014 and the new lardjital profiles were legally adopted on 01/01/2015.

The process started with detailed statistical etaian of the observed hydrological data for 10@-$8ar at main gauges
on the rivers. The analyses resulted in definitbthe Q1% discharge value at the measuring poftitsr discretization
of the peak discharge artificially (Monte-Carlo) D@0years of synthetic inflow were simulated wittirae-series model,
taking into cross-correlation of tributaries. Maxim flow and water level modelled with HEC-RAS for 24000 years,
along the whole river system. MASZ is equal totteximum level of those simulated floods that logdlibn’t exceed
HQ1%. Between gauge stations: interpolation foltapihe hydrodynamic,z, profiles was used. The new MASZ is
based on statistically determined discharge vahgerapresents the actual conditions of the riverhi¢id numerical
modelling. The actualization is obligatory in evéryears or after a remarkable event.
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H SLOVENIA Status: Implemented
Floodplains in Slovenia
Project: Preventing increase of damage potential dfoodplains through conditions and limitations
for constructions and activities

Besides protecting the floodplains without signifitdamage potential and with important effect @od extent, an
important element of a preventive flood risk mamaget is limiting the introduction of additional dage potential on
flood areas. Since 2008 Slovenia is achievingdba through legal restrictions for public or ptivanvestments by
conditioning and limiting different types of consttions and activities on flood risk areas. Alse Becree on conditions
and limitations for constructions and activitiesftwod risk areas (Official Gazette of the RS, n@/0B) presumes that in
case of changed hydrological conditions the comgemg measure must be provided to keep the retestpacity and
not to worsen the hydraulic situation downstreahis Tegal measure has been applied on local, npaiiand national
level of planning and therefore the spatial datedee are continuously provided by hydrologic andraylic studies
which are made by investors according to the Rutesiethodology to define flood risk areas and ermsi@as connected
to floods and classification of plots into risksdas (Official Gazette of the RS, §t. 60/07). Theesimunicipalities and
private investors are obliged to map the flood hdiztasses in the process of preparation of spataaining documents
or projects for obtaining water and building pestidr the area of interest being located on a fxaid.

Based on studies decisions are being made whethder what conditions the planned constructioaabivity is
allowed. In the period 2008-2015 over 300 hydratodiydraulic studies modelling water depth ancespsere made
and certified for more than 1000 km2 of valid résukas. Data from studies are collected in the foir polygon data
layers and published in the Environmental atlasfaents Q10, Q100 and Q500, four hazard classbthage water
depth classes for Q100i§.arso.gov.si/atlasokolja/profile.aspx?id=Atlagolla_ AXL@Arso).

Preparation and publication of flood hazard mapderaccording to the methodological rules represastsa non-
structural measure raising awareness of flood klapathe area.

L"‘Ké""EBKOLJA 0EC8000 0

5.3.2 Measures reducing the existing risks

The EU Floods Directive requires Member Stateske adequate and coordinated measures to
reduce the risk of adverse consequences, espeftatyman health and life, the environment,
cultural heritage, economic activity and infrasture associated with floods. It is essential that t
measures to reduce these risks are, as far ablgpssiordinated throughout a river basin to ensure
their effectiveness.
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- AUSTRIA . Status: Implemented
Upper-Austrian Machland '

Project: Flood plain by-out and relocation as partof an integrated Flood Management

The first studywas carried out after the Danubedl@991 defining zones with non-protectable objebe buy-out
phase started in 1993. The objects in zone | (Z8eWetween the Danube and the HQ-30 flood proteclyke and
objects in zone Il (221) were between the HQ-30dlprotection dyke and the HQ-100 flood protectigke. Basis for
the amount of the funding was the estimated cunaluie of the object and the estimated damage.dasgsl basis for
buy-out was the Federal law for funding of hydrawlbonstructions. The key conditions were: voluntzasticipation, 5-
year financing scalsew buildings had to be outside the HQ-100 floahathe zone I/1l area was prohibited for new

buildingsand brmer building area was rededicated to grasslahd.l@ssons learned are
* : Flood plain by out should start immediately aftex incidence
* Excellent team work between state, federal staenaumicipality are essential
* The more often floods occur the better the thistsmh works

* Objectives and targets of the measure must be atehfully transparent

e The population has to be partner and communicéditime key

The preventive measures aim to remove receptons flamd prone areas, or to relocate receptors to
areas of lower probability of flooding and / orlofver hazard. This includes removing structures
illegally built on flood-prone areas and relocat@fmmost endangered population based on the
information from risk maps.

In case the removal/reallocation is not possibéertieasures are taken to adapt receptors to relaeice t
adverse consequences in the event of a flood aatiofuildings or public networks. Such measures
include flood adapted planning, construction amvation especially in the urban areas, physical
protection of buildings, flood proof storage of eahazardous substances or reassessment and
modification of vulnerable infrastructure (esp.aa@ad railroad crossings on rivers).

Other prevention measures include modelling andsassent of flood risk and flood vulnerability to
ensure the most reliable information for plannersvell as for public. Compilation and regular
update of hazard zone plans provides a good basiarfd-use and urban planning. Regular upgrade
of flood defence plans leads to minimization ok ié flooding. Use of good agricultural practice
principle by e.g., proper selection and rotatioplaihts increases water retention. Technical and
safety supervision of water structures including sipdate/preparation of technical documentation for
the existing flood protection structures increabesflood protection safety. Establishing efficient
bilateral cooperation with all neighbouring couesiincluding common actions on transboundary
rivers during flood and ice defence is essentialomby for flood prevention but also for

implementing the solidarity principle.
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SERBIA . Status: Implemented

South-western Serbia (the area of Novi Pazar city)

Project: Erosion and torrent control measures

A number of torrents endanger the area of the Rawar city, inducing damages on houses and infictate after every

rain episode. The designed system for erosion@melrit control includes construction of 13 checkidaand afforestation
of degraded areas on about 300ha.

Construction of 8 check dams and implementationa@tdchnical and (at the areas shaded in blueiwashed in 2013
and in early spring of 2014. The total investmeaswnly 400,000 €. The system of dams had a maleinm May 2014,

A WATERSHED
@ cHeckpavs

— BIOTECHNICAL MEASURES
B BIOLOGICAL MEASURES

The protection measures rely on natural water tieten enhancement of infiltration, in-channel

works, restoration of active and former floodplaamsl on the reforestation of banks. These measures

restore natural systems to help slow flow and si@eer. They include natural water retention in the
catchment, in wetlands and in settlement areamreg®on of active and former floodplains and
sedimentation areas. Revitalization of rivers ineggal leads to enhanced water retention. Important
are also the erosion protection measures in théewhe@r catchment areas (e.g., erosion control
trenches, terraces at hill slopes), the measumgmostive to rainfall infiltration e.g., by reductiomf
soil sealing, by improvement of infiltration progies of forest soils or by interruption of trajeces
of concentrated runoff (including those on the $dtr@ads) and the technical forestry measures to
influence interception and transpiration of foresgietation. Sustaining the existing forests and
afforesting new areas, especially in hilly and maunmareas prone to erosion is an efficient way to
maximize water retention at the precipitation areas
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z CROATIA . Status: Implemented
Lonjsko Polje Nature Park '
Project: Central Posavina — Wading toward Integratel Basin Management

The Central Sava Basin is an area which combinesatatiues with the function of storage of flooderst of the river.
23, 706 ha of the Nature Park are used as natatakrwetention area. This project developed andadrga an integrated
management approach in Lonjsko Polje Nature Pahad been accomplished by applying non-strucfloadl protection
methods which take advantage of the natural funstaf wetlands to supplement or replace the exj$tood control
infrastructures.

More information: http://life.pp-lonjsko-polje.hriglish/index_en.html

Because the water retention brings multiple beseifitt only to reducing flood risks but also reduce
the water scarcity and to achieve the environmentipctives of the EU Water Framework Directive
more detailed info about this issue is providedhapter 6.

- AUSTRIA . Status: Implemented

Project: WETwin project: Floodplain restoration achieves multiple objectives

In Austria, as an Alpine country with limited ar@eailable for permanent settlement the protectimhrastoration of
retention areas and floodplains is generally a dexgask. Nevertheless, numerous projects andiges\nhad been
implemented along various rivers in Austria esgbc@uring the past two decades. Even along thgelstrriver in
Austria, the Danube, which is bounded by variotsrirentions several floodplains have been proteatetrestored.
Besides multiple projects with the main purposddod risk reduction (e.g. by resettlement and masimn of retention
areas) several meanders and side-arms that hatpifi@ave been cut off from the main channel hasenbre-connected.
The re-connected side-arms are important for fiegldreduction, biodiversity, water status (hydrapiwlogical
conditions), drinking water and recreation. Thecess of floodplain protection and restoration éestd by the Austrian
principle that “nature oriented” measures haveddniiplemented and funded with priority if the dirbenefits are
comparable to those of structural measures.

One example is the Lobau wetland within the cityits of Vienna. In the Lobau, a trade-off analys&s performed to
select the management options that best addressisananagement objectives, including the neeadfegsiard or
improve the ecosystem condition of aquatic and#trial habitats, drinking water production, reticeal use, flood risk
reduction, agriculture and fisheries. Six manageroptions representing a gradient from completiatsm to full
reconnection with the Danube River channel have bssassed for the above mentioned sectors . Thedrapromise
solution identified by the analysis was a part&annection of the wetland with the Danube maimoka

Sources: http://wisa.bmlfuw.gv.at/ ; www.bmlifuw.gv; http://Mmww.wetwin.eu/downloads/Wetwin_09.pdf
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Water flow regulation measures involve physicatiméntions to regulate flows aiming to increase
the capacity of the river channel to be able toecwjih elevated flows during flood events. They are
based on construction, modification or removal afev retaining structures and on regulation of the
hydrological regime. The aim of water flow regutetiis raising of storage volume, increasing of
discharge capacity and, hence, increase of safety.

Key flow regulation activities include planning,retruction/reconstruction, operation, and
maintenance of flood retention systems . — Constm, maintenance, repair or reconstruction of
water structures such as dams and reservoirs,rdrgmoi-dry reservoirs, polders and bypass canals ar
the measures which provide more space for the vaatkireduce flood peak discharge. The
possibilities of new flood retention capacities axplored in the whole river catchment area
focussing also on small rivers. Green infrastruemeasures (relocation of dikes and designation of
natural retention areas where applicable) are iergemcies supported by the use of mobile protecting
constructions.

Supportive activities are the optimisation of opierzal rules and service regulations for water
retaining structures.

SLOVAKIA . Status: Implemented

Vah River downstream of the Nosice dam

Project: Revitalisation weir

The channel of the Vah River downstream of Nosigdrd power plant was strongly affected by vegetatie a result of
high hydropeaking factor and caused a potential fbstruction under high water conditions. To easaadequate flow
capacity of the channel it was revitalized andwa neir was constructed with the view of coveringvigter the whole river
channel profile via a backwater effect. This apphoanabled an increased water throughput duriragiflevents and
respecting the requirements of EU WFD.

The channel and floodplain works cover the consimagc modification or removal of structures, the
alteration of channels and dykes and also sedithergmics management. The structural measures
(dikes, dams, flood protection walls, dunes, beédies or mobile flood defences) are
complementary to the green infrastructure measnoesasing safety in case that flood water
retention cannot cope with the water volumes. Tregyire regular maintenance and proper
restoration in case they were damaged by previoog$. To lower the water level the possibilitiés o
removal of transversal structures in the riverseq@ored and the discharge capacity of bridges,
culverts and inundation structures is being inagda3he channels of water courses are maintained
(removal of deposits, maintenance of vegetatiomnisure the adequate flow capacity.
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ROMANIA Status: ongoing

All 11 Water Basin Administrations

Bl

Project: Risk mitigation in case of natural calamiies and preparation for emergency situations
C-Component — Risk reduction in case of floods anéndslides

The project aim is to rehabilitate through adequaieks of eight existing improvements on

dams (Berdu, Varsolt, Maneciu, Lesu, Poiana UzMalea de Pesti, Siriu) and five small

ok dams (Sanmihaiu Roman, Pucioasa, Catamarasti, TatiBuaftea)
Sanmihaiu

Roman

interior rivers (Tarna Mare, Tarnava Mica, Cibin, Be§lanic, Prut, Valsan and for Babad:
locality), three on the Danube (on Borcea arm)ntwdase the safety degree of seven large

g

] HUNGARY . Status: Ongoing
[ Tisza River '
Project: New VASARHELY!I Plan (VTT)

VTT is expected to raise the level of flood saféiyng the Tisza in harmony with the overall floahtrol improvements in
Hungary by focusing on two problems, increasingdbmeveying capacity of the flood bed and the usenaérgency
reservoirs. The studies on increasing the convesapgcity of the flood bed have succeeded in itiéng the potential
and necessary measures needed to lower the fl@dd pethe necessary extent. In the program ofdmehtation the
following key measures have been envisaged: rergdhia obstacles from, and keeping clear of, thedflconveying
channel, proposal on retaining, relocation or catgtiemolition of summer dykes, solving the prold@ssociated with
parallel bars, river training works, realignmentloé main defences (where unavoidable).

Improvement of the conveying capacity of the fldmdl has been envisaged in combination with theenwiental
revitalisation thereof. The study on the emergestoyage scheme in the Tisza Valley (flood plaiitadisation by means
of controlled diversion) has revealed no obstazlestablishing the reservoirs at the proposed. dilesen potential
reservoirs studied were found viable — with sonsérigions — in the VTT. The sites were ranked egtions. The
reservoirs Cigand-Tiszakarad, Nagykunsag, Hany-Sidgaliszaroff has already in operation, the resgs/8zamos-
Kraszna, and Bereg are under construction. Theseveirs have a total capacity of 537 mil 186 mil ni.

In the event of the thousand-year flood the impdthe six emergency reservoirs identified woulteex to the full length
of the Hungarian Tisza section. The local and caeul effect would lower the peak stage by theasget of 60 cm. The
final plan with 11 reservoirs will be to reduce hp m the thousand-year flood, with a capacity 500 mil n7.

Location of emergency flood reservoirs

Total capacity: 900 million m?

embankments.

protected floodplain
* flood reservoirs

Thenew VTT flood reservoirs
VT reservoirs under construction
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Development of concepts, plans, projects, strasagiecatchment scale to improve the water and
sediment balance is an important tool to implensexdiment management measures to maintain river
conveyance capacity.

Surface water management covers measures invghiygjcal interventions to reduce surface water
flooding especially in an urban environment. Thiaee this the infiltration structures to catch the
rainfall water have to be constructed, properlyntaned (kept clear) and, if necessary, repaireg. U
of green roofs and rain gardens contributes p@sditito increasing the water retention in urban srea
To avoid pollution problems the flood protectionasares on sewerage systems will be taken
including construction of retention storages onesgge system.

5.3.3 Strengthening resilience
Resilience is the ability to cope and respond leefduring and after a flood event occurs. The $pcie
affected by floods shall recover to regain a stesh@&living comparable to the pre-flooding status.

The sound resilience concept requires having cfearagement objectives for preparedness oriented
activities as well as for recovery and review. Emgysufficient preparedness includes measures to
establish or enhance flood forecasting or warnysfiesns, measures to establish or enhance flood
event institutional emergency response planningt{egency planning) and measures to establish or
enhance the public awareness or preparednessdal évents.

ROMANIA | Status: Ongoing
All 11 Water Basin Administration

Project: WATMAN - Information System for Integrated Water Management

=

The general objective of WATMAN project is to cahtrte to a sustainable flood management in mosterable areas b
implementing structural and non-structural measam®rding to the European legislation. The profedps achieving the
objective of the National Strategy of Water Managetnto reduce the consequences of natural disaaffacting the
population by implementing preventive measureshim most vulnerable areas and by implementing atogate highly
specialized integrated decision support systentHerNational Water Authority. The first project gleaaims at increasing
safety degree of hydraulic engineering structuveisich includes 89 major dams monitored in an aut@msystem for
structure safety parameters, 125 stations for migggssolid and liquid precipitations, 31 gaugingtiins along tributaries,
41 automated stations for measuring users dischafigepulation and industry), 36 automated statifimmsmeasuring
discharges on diversions. Aim is also to increhsaésponse capacity of Romanian Waters in casatorfal disasters, whic
includes setting-up 23 Rapid Response Centers, 15 {Datioh Centers and 51 Automatic Sensors Statiangdder quality
monitoring throughout the country.

ThePhase Il of WATMAN project will integrate the data and imfoation supplied by the two information systemsige in
Romania, SIMIN and DESWAT, in the operation of ategrated Information Decision Support System foetitient and
sound management of the water resources at thenatievel. The system of warning/alarming the pafon will be
upgraded.

4

=

AUTOMATIZAREA MASURATORILOR LA BARAJE, ~ SISTEMUL DE COMUNICATII WATMAN —
INTEGRARE SISTEME (INYAEARNOPERAYE]

Rapid Intervention Centre Lacuri e ACUMULARE, DERIVATI $1 CAPTARI
=

The measures to enhance flood forecasting and mgagyistems are ongoing or planned in all Danube
countries. These include research and developmejeqbs and best practice projects, revision and
completion of forecast profiles and flood announeetiimits, construction of local warning and
notification systems, creation of expert systemartalyze measured data, building new monitoring
systems based on radar and precipitation statioimeducing new forecasting models based on
automated precipitation and gauging stations abasgealse of radars and satellite imagery. Emphasis
IS given to making the measured data availablel&gvant services in real time, improving the alarm
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systems and systems for issuing timely warningotoupation at risk, especially on river basins
without structural flood protection and upgradihg tnternational exchange of meteorological and
hydrological data.

M| HUNGARY & UKRAINE | Status: Implemented
[ Upper Tisza River
Project: Trans-Carpathian Flood Monitoring System

This monitoring system was established in coopamatiith Ukraine and Hungary. The main goal waseasing lead
time for emergency operation. The data exchangedaet the two countries is direct and in real time.
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Development of Trans Carpathian
monitoring system
Example on international cooperation

Preparation and update of emergency and crisis @lalocal/regional/country level is an essential
prerequisite to an efficient flood resilience. @ual importance is training and professional suppor
of flood and crisis authorities; improvement of peaation between different sectors, institutiond an
professionals involved in flood management; andgssgnment of technical devices and materials
for rescue activities during floods.

Individual and societal recovery activities focusabean-up and restoration activities (buildings,
infrastructure, etc); health and mental health suppy actions, including managing stress; disaster
financial assistance (grants, tax), including slisalegal assistance and disaster unemployment
assistance. The measures adopted by the Danubgiesunclude assistance with post-flood repair,
restoration activities, aftercare planning and elation of environmental damage. Support is
provided to activities of humanitarian organizai@nd volunteers during and after floods.
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HUNGARY . Status: Closed
E— Target area: settlements on high grounds or on fipeplains, exbosed to hazard of fluvial floods,
[ | excess water or flash floods, incorporating extrémal precipitation consequences as well (drainage
system malfunctions)
Project: Municipality defence plans for water-related damages

After the 2013 highest-ever-recorded (LNV) floodthe Danube it became evident that most of théesethts along
directly at the Danube banks are subject of thedflbazard maps. These populated places was knawrerly as the|
housing and industry placed on high-grounds whettles above the design flood levels and possibtybe inundated
Full reconsideration was needed due to the newledions that had been carried out accompanyingnikasured
discharge and water levels in June, 2013. At thik @2013 the Hungarian Government decided to asiig task of

creating municipality defence plans for water-retetlamages, to the regionally responsible Watezdirate for those

settlements that are located on open floodplaihg d@uty was covered and financed by the local nipality before the|
decision but the quality and content was very digein 2014 from state budget ~160 plans wereezhout coherently
based on the manual defined by the Hungarian Eagitge Chamber. The documentation deals with the digdical
circumstances of the settlements, main charadtexisf the rivers and creeks or ground water tataund them. It

defines the operative tasks in case of differemtlteof alert for the municipality organisationsdathe most important

legislative information is given to the mayors. th@érmore with annexes the official documentationdglines and
preparatory activities, development possibilities flected as well. The full plan contains tek@rad map information.
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ROMANIA, UKRAINE & MOLDOVA é‘rtatus: Ongoing

Siret and Prut Water Basin Administration

Project: EAST AVERT

EAST AVERT is a project for strengthening flood peation and protection in the Siret and Prut rivasibs through thg
implementation of a modern monitoring system wititoanatic stations. The project will be implemenbsgdpartners from
Romania, Ukraine and Moldova and aims to reducevtih@erability of communities in border areas by mdzing the
Stanca-Costesti dam on the Prut river, by impro#iggwarning system through installing monitoringteyns in the Sire
and Prut river basins and by increasing the respemass of the population.
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In case of pollution caused by a flood event thawation and repair of damages as well as clean-up
and restoration activities (mould removal, ensurimgdj-water safety and securing hazardous
materials containers) are to be carried out.

SERBIA | Status: Implemented

Project: International aid during May 2014 Flood

In reaction to the severe flooding and ensuingdlides, on 15 May the Government of Serbia declarstte of
emergency for its entire territory. At the samestjiim order to maximize the effectiveness of trspomse to the emergency
a request for assistance was sent to the intenat@@mmunity, notably to the Governments of thedpean Union (EU)
Member States, EU Candidate Countries in the regienRussian Federation, the European Commission (ECha
United Nations (UN). In response the European Cosionisactivated immediately the EU Civil Protectiomdhanism to
call on Member States resources and staff.

The government established a “Floods Emergency éleaters” within the Sector for Emergency Situagiamthe
Ministry of Interior, together with crisis centreseach of the flood-affected municipalities/distsicities. They worked in
close cooperation with the EU Civil Protection (EUG@RY the UN Disaster Assessment and CoordinatiorDAD)
teams, both of which were co-located in the HQceffi

Assistance to Serbia in protection and rescuerstias been provided by rescue teams from 13 ¢esinBlovenia,
Bulgaria, Denmark, Czech Republic, Germany, Romaniatriy France, Hungary, Russia, Belarus, Macedorda an
Montenegro, which also provided rescue equipmealicbipters from Russia, Slovenia, Switzerland, Geymdacedonia,
Hungary, Belarus, and EULEX were engaged for theumssurvey and delivery of food and other nedessiCroatia has
sent police unit with a team of divers to the artthe most vulnerable city of Obrenovac.

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



Flood Risk Management Plan for DRBD 31

5.3.3.1 Flood information service in the Danube River Basin

Activities associated with protection against fle@fe governed by the respective legislation ofieac
Danube state (the Water act, the Act on Crisis Mdanent, the Act on Integrated Rescue System
etc.). Flood protection authorities and Crisis adtfes are bodies of the State and/or municipal
administration fully responsible in pertinent aréasorganization of the flood monitoring services.
These authorities’ co-ordinate and control thevétets of other participants involved in the flood
protection. The individual states of emergency depan the water levels or discharges, which are
defined for every section of the river accordingte local/national flood risk management planse Th
state of alert generally occurs when the waterl leses above the river channel. The states of elang
state of emergency and severe situation are proethat the behest of the competent river basin
authority with reference to the hydrological forsca

The major tasks of the meteorological servicehief@anube states in the area of flood forecasting
include monitoring and forecasting of the weathtrasion, and advisory and warnings on dangerous
weather events such as heavy precipitation, stdrensetc. Quantitative precipitation forecast
belongs to the most important activities of theeneblogical services and it is provided through the
use of numerical weather modelling by the top EaespMeteorological Services (France, Germany,
UK). This information is supplemented by data fritve meteorological satellites and maps of rain
intensities provided by national meteorologicalaiesd

The hydrological services monitor the current gitraon the rivers in the Danube river basin by
gauging stations which provide regular hydrologio&rmation that is supplemented with the data
from the River Basin Authorities. Hydrological dat&lude those on flow regulation in reservoirs
which influence the flood transit.

National forecasting methodologies were improvedi®éyeloping and introducing hydrological
models into the forecasting service. The hydrolalgicrecasting system is connected to the
meteorological forecasting system. Rainfall-ruraofti routing models are calibrated for all mainrive
basins and river reaches in the DRB. Data on w@bdgurecipitation and quantitative precipitation
forecast enter to the models and this allows teréxhe lead time up to 48 hours. In winter pethuel
snow melting model is used within the systems.

The flood forecasting services regularly providermyogical forecasts to the River Basin Authorities
and other stakeholders and publish them on web-ditecase of flood they inform the flood
protection authorities and other participants imedlin the flood protection about flood danger and
flood evolution. Warning messages are disseminasesbon as the extreme meteorological or
hydrological conditions have been forecasted, amthd floods they are accompanied by information
on the flood evolution and its further prediction.

More information can be found in the ICPDR repoartassessment of flood monitoring and
forecasting in the Danube River Basin from 2009.

5.3.3.2 The European Flood Awareness System (EFAS) for the Danube river basin

After the Danube and Elbe floods in 2002 the Euamp€ommission initiated the development of a
European Flood Awareness System (EFAS) to incréesereparedness for floods in Europe. EFAS
was developed in close collaboration with the ICP&R the national hydro-meteorological services
sharing the Danube river basin amongst others. diitmeof EFAS is to gain time for preparedness
measures before major flood events strike, pagityfor large trans-national river basins suclthes
Danube, both on country as well as European I&ugk is achieved by providing complementary,
added value information to the national hydrolobgervices and by keeping the European Response
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and Coordination Centrénformed about ongoing floods and about the pdigibf upcoming floods
across Europe. Since 2012 EFAS is running fullyrafienal as part of the Copernicus Emergency
Management Servide

EFAS provides the national authorities with theelikood of flooding to occur in the upcoming 10
days. The information is always shown at the ribasin and European level. Flood forecast
information can be accessed by the EFAS partnéherethrough a password protected web site
(www.efas.el or through web services. The flood warning infation is always sent to the affected
national authority and to all downstream locatetharities. In this manner also the downstream
located authorities are aware of an upcoming fleibdation that may affect them at a later stage.
Furthermore, through collaboration at the Danulierrbasin as well as at the European scale EFAS
fosters knowledge exchange and data sharing amtiregeational hydro-meteorological authorities.

Figure 1 Screenshot of the EFAS web interface for the forecast from 15 May during the Balkan
floods in 2014. Triangles denote active EFAS warnings that have been sent to the national
authorities. Red shaded river pixels denote the probability of exceeding the EFAS high
warning threshold based on the probabilistic forecast
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5.3.4 Raising awareness

It is the personal responsibility of anyone wha#ivand works in the area of potential significant
flood risk, to adapt all his activities to floodks. This requires communication to citizens in an
appropriate and understandable way on flood rigkisaa opportunities how they can adapt to the
natural circumstances. The awareness raising mesasiclude presentation of flood hazard and
flood risk maps, flood risk management plans (idolg natural water retention measures and

2 http://ec.europa.eu/echo/en/what/civil-protectioméegency-response-coordination-centre-ercc

3 http://lemergency.copernicus.eu/mapping/ems/efaspean-flood-awareness-system
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associated consequences to adaptive land usef anteogency plans to public, organizing training
campaigns and other educational activities focgssinflood preparedness among municipalities,
introduction of water management issues into sch@fodm the elementary school to the university
level) and increase of participation of populatiorthe flood management and emergency response
works. Involvement of public media is very helpégpecially by producing flood leaflets, films or

TV broadcasts. An essential issue for both floailiEmce and awareness raising is making available
of effective insurance policies and financial prgans.

B  HUNGARY .~ Status: Ongoing
I Target group: regional and local stakeholders tip@hs, mayors', local NGOs

Activity: Stakeholder conferences promoting the fled management activity

In 2014 the General Directorate of Water Managen®iF)
launched a series of conferences for regional avahl |
stakeholders to draw attention to the charactesistif risks
that are related to water like fluvial and pluvilalods, excess |
water and drought. The meetings take place inreifferegions
quarterly and hosted by the responsible local W
Directorate.

Usually the patron of the event is a high levelioagl
representative. The professional presentationsrcinee main
directions of the national flood/water risk managem
planning and highlighting the territorial problenihe invited
guests are regional and local stakeholders, pialits; mayors
and representatives of local NGOs.

It has to be however pointed out that floods atenahevents and the high probability floods previd
positive effects on the ecosystem. They supplydid@ins and connected wetlands with water
ensuring fish reproduction and nutrient reductibime combination of flooding with compatible land
use leads to a range of positive effects for thik-lpeng of the society.

- AUSTRIA | Status: Implemented
13 rivers in Austria

“Flussdialog” (dialogue on rivers)

Project: @

The project “Flussdialog” (dialogue on rivers) tieen established in Austria and applied to 13 siviéraims at
consulting relevant stakeholders in the field ofDV@nd FD implementation. Stakeholders are relaigte sectors
policy, administration, agriculture, tourism, fistes, industry, trade, energy supply, educatiotyneaconservation,
people exposed and broad public. The consultasi@nganised in 4 steps (1) involvement of stakedrsld2)
involvement of public, (3) dialogue to discuss tesand needs and (4) definition of further stepd seached an
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SLOVAKIA . Status: Implemented

whole Slovak Republic

Project: Public information and participation

When the Act. No. 7/2010 Coll. On Flood Protectiame into the force, the competent authority for Fle Ministry of
the Environment of the Slovak Republic, has stagetimber of information and coordination activiti&® involve the
competent institutions, organizations, private cames and academic sector active in flood evaloatftood risk
evaluation, flood prevention or protection, both mational and international level, special confeemn“River Basin and
Flood Risk Management” to start the discussion dferdint approaches and opinions were organizedsandnars for|
municipalities were held as well: _http://www.vuskiindex.php/sk_SK/rozne/manazmentPovodi

- J i ‘m 5)‘
General public awareness and preparedness for lupgdinod events are strongly supported by publiedm. SHMI
publishes on its webpage up-to-date informatiorhgdrological warnings_(http://www.shmu.sk/en/?pat@80) and on
flood activity degrees_(http://www.shmu.sk/en/?pabfeid=hydro_stpa&PAtab=PAtab). During flood evemtdormation
about hydrological situation and flood warninggiievided to general public also through TV mediae public living in a
potentially flooded area can use this informatibarmels and react individually.

=

A documentary series “Slovak water” was producgdhe Slovak Watermanagement Enterprise in codiperaith other
water related organizations and public TV mediaprbvides general public with information about eratncluding
awareness raising, flood risks and possible flomdeggtion measures.
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See: _http://www.ta3.com/clanok/1047350/slovenstdavz-22-septembra.html
http://www.ta3.com/clanok/1048244/slovemsioda-zo-6-oktobra.html
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5.3.5 Solidarity principle

Countries shall not apply measures which, by teeient and impact, significantly increase flood

risks in the countries neighbouring upstream orrkiveam. Countries should take all possible steps

not to export the flood problems to their neighlsour

Solidarity principle plays a key role in the priization of measures relevant for the international
Danube River Basin District and therefore its fartdescription including the practical examples of
its application are provided in the chapter 11.

I |  HUNGARY | Status: Completed
I | Target area: Austrian-Hungarian Water Commission

CEframe: Memorandum of flood protection — Leitha/Lajta river

Project: Recommendations for future cooperation between Aust and Hungary on the Leitha/Lajta River

In the last decade the joint river basin of theth&iLajta River has been affected by several floatiich caused
widespread damage in the neighbouring regions sfrisuand Hungary. The flood risk in these jointribasins can onl
be reduced efficiently by transnational cooperat@nd coordinated flood risk management in the hbordgion as
stipulated in the EU Flood Directive. The necesdmsic information and possible measures for flaskl managemen
have been elaborated by the project partners witi@rCeframe project.

One of the major milestones in the CEframe projeas wachieved in January 2013: the signing of the aDEgr|
Memorandum of Flood Protection. The project padnewnfess to further strategic cooperation and dwipg flood
protection in the joint, border crossing area a thver Leitha/Lajta, even beyond the project eflde memorandun
listing common tasks such as reciprocal exchangafofmation and in the joint coordination of flogatotection
measures in the border region, seek for measutegrating ecological improvement and flood protattin the border
region, raising awareness and preventing the dpredat of additional damage potential, keeping clom®act betweer
defence bodies, common enhance of the flood piotesystem and jointly develop a flood risk managetstrategy.
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6 Water retention

6.1 Flood retention

Flood retention structures are artificial or natwanstructions providing a retention volume to
decrease a flood’s peak. The retention can be geedvby reservoirs, detention and retention basins,
flood polders and by wetlands/floodplains. All ftboetention structures contribute to flood
attenuation and their planning, construction, op@namaintenance and reconstruction is given a top
priority in this plan due to their substantial dstneam effect.

. CZECH REPUBLIC Status: Implemented / planned
Moravska Sazava river / Becva river '

Activity: Dry reservoir Zichlinek / Dry reservoir Te plice

Dry reservoir Zichlinek was constructed on MoravSkeaava River in 2005
— 2007 with a total retention volume of 5.9 mif amd the area of about
166 hectares. In the polder area the part of M®azava river was
revitalized. The structure will reduce the flood@@1= 126 r¥s to about
Q20 = 83 nis.

Construction of dry reservoir Teplice with totaleetion volume about 35
mil. m® and the area of about 616 hectares is plannebleoBecva River. 4
The dam height is about 12.5 m. The structureneduce the extreme flood i

of the year 1997 Q = 950%s to about @ = 650 ni/s.

6.2 Towards better environmental options in flood risk management

Traditional measures to reduce negative impact®ods include constructing new or reinforcing
existing flood defence infrastructure such as dy®sdams. There are, however, other and
potentially very cost-effective ways of achievirgod protection which profit from nature's own
capacity to absorb excess waters. Such greentinfciisre measures can play a major role in
sustainable flood risk management in the Danuberfasin District. Win-win solutions need to be
the focus of flood risk management.

Integrated flood risk management must focus oraguesble water management and measures which
work with nature are becoming more important, &y ttontribute to the strengthening of the
resilience of nature and society to extreme weathents.

EU environmental legislation asks for the evaluatb better, feasible environmental options to the
proposed structural changes to rivers, lakes aadtspif these changes could lead to a deterioratio
of the status of these waters. The Water Frame®o#dctive, Habitats Directive, Environmental
Impact Assessment and Strategic Environmental Assest Directive set out such requirements, and
strive to balance maintaining human needs whilstgating the environment with the ultimate goal of
achieving a sustainable approach to water manageietural flood management considers the
hydrological processes across the whole catchnientiver or along a stretch of coast to identify
where measures can best be applied, with a focuscogasing water retention capacities.
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SLOVAK REPUBLIC Status: Implemented

Catchment of Morava river

Project: Measures for water regime conservation inthe National Natural Reserve of Sar

Flooding of meadows and insufficient drainage af ®dr area in the second half of thé" X@ntury initiated
building of drainage canals and amelioration systemthis area. During 1941 — 1943 these activitieee completed by th
construction of the Sarsky canal. This canal retaiost of the water from the Carpathian streamsifigyreviously into the
depression of Sur. After floods 1999 when the befitk dike of Sarsky canal was overtopped and tlessxwater ha
flooded the area of the National Nature Reserve(SKIR Sir) without any negative effects, the idessarto use the floo
retention potential of the Reserve. The outlet dhjexs built at rkm 10,197 of the left-bank dike2®01. When the discharge
in the Sursky canal is over Q5, the water is rel@dato the area of the Reserve. This also partallystitutes the natural
water regime of Sar area before construction oftisky canal in the f9century. The amount of discharged water depends
on particular flood situation in the Strsky caraid it can be up to 7,4%s™.

The aim of the project was to conserve and impritne biotope of this RAMSAR locality. The main reatisp
measures were to build and reconstruct the funatiobjects for water supply of this area duringwimle year. This project
was carried out by the Slovak Water Managementrrise. During 2003 — 2007 additional measures Heen carried out
in the frame a LIFE project ,Recovery of the wategime in the NNR Sur” supplying the NNR Sdr area layewfrom the
Carpathians through a system of inverted siphonslsaand aqueduct during the whole year. For ndemation ®e:
http://www.broz.sk/projekty-life-na-slovensku

W
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6.3 Natural water retention measures

Natural water retention measures are measureaithdb safeguard and enhance the water storage
potential of landscape, soil, and aquifers, byorést) ecosystems, natural features and charagtsrist
of water courses and using natural processes. Jigyort Green Infrastructure by contributing to
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integrated goals dealing with nature and biodivgmbnservation and restoration, landscaping, etc.
NWRM provide multiple benefits, including flood geation, water quality and habitat improvement.
They are adaptation measures that use natureutateghe flow and transport of water so as to
smooth peaks and moderate extreme events (flooalsglats, desertification). They reduce
vulnerability of water resources to climate chaagd other anthropogenic pressures. They are
relevant both in rural and urban areas.

AUSTRIA

Austrian Danube

. Status: Implemented

Project:

Floodplain evaluation matrix (FEM): An interdiscipli nary method for evaluating river floodplains in
the context of integrated flood risk management

During last decades, river floods accounted forewoais damages especially in highly developed ari#osely
populated regions worldwide. Moreover, due to aspbgenic alterations of hydrology and river morglyyl (climate
change, land use changes in the catchment, chiangnatid constricting rivers) and due to the ong@ogumulation of
values (such as settlements, infrastructure faslietc.) in flood prone areas, this amount ofalgas is likely to rise in
future. Integrated flood risk management is legaiforce and aims at reducing the negative effetfods by
combining structural and non-structural flood potiten measures. Non-structural measures such gséervation or
restoration of floodplains are considered by theFhbds Directive as an effective tool for reducflopd risks. For most
of the rivers, however, very little is known abdle effectiveness of floodplains in regard to hyoigecal and hydraulical
flood hazard reduction. This lack in knowledge oftdstructs the integration of these natural floeténtion processes
into the concepts of integrated flood risk managenie the present study, the Austrian Danube wasstigated along
its entire 350 km length, determining reaches #mabiplains with high relevance for flood water reten and thus for
reducing flood hazards downstream. A novel analyaged on one-dimensional and two-dimensional ltyaramic-
numerical modelling, using hydrological and hydiaplarameters defined under the so-called floodpaaluation
matrix method (FEM; Habersack et al. in Nat Hazaimprint, 2013), was carried out to evaluatentta effectiveness
on various spatial scales. The results illustfagerhagnitude and the variability of flood retentard hydraulic
parameters with respect to different hydrologiedtisgs (flood wave shape, recurrence probability).

Peak wave reduction:

Abschnitt2 Abschnitt 3

Abschnitt1

Eferdinger Linzer Feld Machland Ybbser Hinterland Tullner NP Donau-
Becken Schild Altenworth Feld Auen
AQ/km || -11,32 m3/s -5,93 m3/s -22,38 m3¥/s -0,82 m3/s -1,97 m3/s -22,78 m3/s -2,05 m¥/s
3. 2. 1.

NWRM often have lower costs than alternatives, saggrey infrastructure for flood risk

management. Their cost-effectiveness, howeveifes mot well-known and in particular needs to be

considered in terms of their multiple benefits.

Examples of natural water retention measures irclud

» Sustainable Forestry Practices: e.qg. riparian fsregforestation
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e Sustainable Agriculture Practices: e.g. buffepstrcrop practices, grasslands, terracing,
green cover

* Urban Measures: e.g. Sustainable Drainage Systdtas gtrips, swales), Green Roofs)

» Measures for increasing storage in catchment amhaide rivers: restoration of wetlands,
floodplains, lake, basins and ponds, re-meandeniaiyral bank stabilization

* Other Measures for increasing Groundwater Recharge

For practical reasons for larger scale floodplaetland restorations the legal and financial
background (like incentives for land use changegha be clarified and solved at the national level
The land use change and the wide range of land@hiperequires special knowledge on proper
stakeholder involvement for which trainings andamaty building for planners and responsible bodies
would bring great benefit.

6.4 National activities towards water retention in the Danube River Basin District

6.4.1 Germany

A major pillar of the flood protection strategytime Danube River Basin District in Germany is the
new flood storage polder concept in Bavaria. Inl#st years several locations for new flood storage
polders have been identified like Riedensheim/Dandiberauer Schleife/Danube, Katzau/Danube,
Seifener Becken/lller-Danube, Feldolling/MangfalhtDanube. The new flood storage polder
Seifener Becken/lller-Danube is in operating stitee the year 2007. Start of the constructioref t
new flood storage polder Riedensheim/Danube wiihlthe year 2014, of Feldolling/Mangfall-Inn-
Danube in the year 2016. Further locations fordlstorage polders on the Danube river have been
identified in a study of the TU Minchen. Furthardiés will be carried out for possible locations fo
new flood storage polders in the catchment arédbheoDanube and Inn within the year 2014.

An additional field of this Bavarian flood protemti strategy is to retain the water in case of adlo
event in the state owned reservoirs and by natvatdr retention. The existing reservoirs like
Sylvensteinspeicher/Isar-Danube will be improvedune 2013 it was possible to retain some 129
mio. m3 in the state owned reservoirs in the coofghis flood event.

For the Danube River Basin in Baden-Wirttemberdntegrated Danube Program (IDP) was
launched in 1992. The aim of the IDP is the coretgzm and the development of natural habitats
combined with the demands of flood protection anErmnube in Baden-Wirttemberg. Important
measures of the program are for example the flootkcl basin in Wolterdingen and the renaturation
of the Danube between Hundersingen and Binzwargsh,finished in 2012.

6.4.2 Austria

Austria strives to preserve natural water retenéilgas and where possible to restore or even create
new water retention areas. Along the River Danbixhas been recently done by relocation of
settlements and dykes to provide more water retemturing floods as well as by removal or
adaptation of constructions along and in the riuagter ecological aspects. In some cases evenfcut of
back waters had been reconnected to the maingigar (mainly in the national park east of Vienna).
Further, numerous EU LIFE projects had been cordiuict enhance the ecologic status (groundwater
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recharge, habitat availability, dynamic morphologgter retention, etc.) by, at the same time,
contributing to flood risk reduction.

- AUSTRIA .~ Status: Implemented
Drau west of Klagenfurt (between Spittal i.Dr. e(DUerdranurg)

Project: Revitalisation Upper Drau

The project is located in Carinthia, Austria. Selaraasures (reconnection of back-waters, estabjghonds, widening
of the river channel, allowing self-developmenstfictures) were implemented and supported in dodienprove the
river morphology (trend of river bed decrease) aoology. In parallel a monitoring (morphologic ablogic) was
established to constantly evaluate the progredewdlopment and, therefore, making benefits targiMbore info:
http://www.life-drau.at/

W

LifeProjekt Obere Drau, 23.10.2014 18:32

6.4.3 Czech Republic

Water retention in the river basin is one of thegole flood protection measures and can be used
where the suitable area is available. This appraaalso mentioned in the Strategy for floods
protection in the Czech Republic as important mesafar areas with suitable geomorphological
conditions. In the frame of the actual nationalgpamme “Support for flood protection llI” in the
Czech Republic the measures focused on increasingter retention (like extension of floodplains,
controlled inundations, dry reservoirs or wateeresirs with retention volume) have priority,
primarily in the areas of potential significantdibrisk.

As the contribution to the water retention canrmuded also the requirement of Czech Water Act
No. 254/2001 Coll. to ensure first of all soakinglaetention of rainfall in the built-up places.

6.4.4 Slovakia

Natural water retention measures belong to measiesigned in the frame of preparation of flood
risk management plans. Natural water retention areaselong to preventive flood protection
measures that contribute to natural water accummunlat suitable locations in accordance with the
article a) section 2) paragraph 4 of the natiolwald protection act no. 7/2010 Coll. This type of
measures are generally applied at locations whaetead flooding has already occurred and where it
is applicable with regard to the ownership rights.
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SLOVAKIA | Status: Implemented

Latorica River

Project: Conservation of Senne and Medzibodrozie geial protection areas

The application objective was to restore favourableservation status of breeding and migratingshiirdm Birds
Directive and Habitats Directive in the Senne aretikibodrozie SPAs through improving habitats in kegations.

Management plans was drawn up by the project, estomation projects was developed to ensure thiemgntation of
the restoration works that aim to improve smallevaanagement infrastructure and achieve favoursster regimes at
the respective localities.

The project also purchases some land within Sef#esge in order to secure control over the coeasaifor breeding
and migrating identification birds. Conservation mg&ment of meadows leading to the restoration absesjuent
maintenance of the favourable conservation stdtbga habitats is to achieve the acquisition efdainder agro-
environmental schemes at both SPAs.

More information: http://www.life-senne.sk/englisidex_eng.php?page=download

6.4.5 Hungary

In Hungary the water storage capacity is limitedtsylow-land formations and 1-2 cm inclination in
wide regions. Along the Danube river neither thiessil conditions nor the lack of space makes the
retention possibilities favourable. Beside the gapbgical problems the volume of the necessary
storage is that high which is nearly impossibléaadle with field retention. In case of Tisza ritlee
ongoing New Vasarhelyi Plan has the water reteritidhe outmost focus aiming to establish
numerous reservoirs and create sufficient stocagecity.

In 2014-2020 financing period the Hungarian Governtrdecided to allocate almost 19 million EUR
cohesion funds to support domestic projects foagssh developing the conditions of water
management in hilly areas and establishment ofvess to control pluvial floods. This initiative
gives a background to create additional natureihtein areas and use them against flash floodsein t
coming years.

6.4.6 Slovenia
Important part of a holistic approach in prevenfieed protection is the designation of flood areas
without significant damage potential and determaradf their potential effect on flood extent
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(volume, peak). The appropriate regime for agrigalt, forest and other type of areas must be
established and a legal mechanism of their pratectiust be provided. Significant part of
catchments consists of narrow inundation areasevhersignificant effect can be expected, but it is
still an important approach in reducing the flogkrIntroduction of damage potential on existing
flooding areas is already prevented by conditiorg lamitations on local, municipal and national
level of planning, in case of changed hydrologamaiditions the compensatory measure must be
provided to keep the retention capacity and netdcsen the hydraulic situation downstream. The
identification of important bigger inundation aréaso be done for the whole country in connection
with defined APSFRs on 17 river basins, and alsgibssibilities for their protection are to be
provided as well as the regime and managemenbsetthreas in interaction with local authorities and
other stakeholders. Prioritization should be foduse areas with potential to achieve different
sectoral goals simultaneously (natural floodingheowise the controlled type of flooding should be
provided for those areas through engineering works

6.4.7 Croatia

Croatia's draft Flood Risk Management Plan (FRM#fgcts the orientation towards emphasizing the
natural water retention areas and flood retentreasifor the flood prevention and flood protection.
As a prevention measure, the FRMP provides foctmginuation of ongoing activities on formal
introduction of a special level of protection andimenance of natural water retention and wetland
areas and boundaries of the public water domatinarprocess of physical planning. As a protection
measure, the FRMP encourages selection of techsobations that will ensure:

* Retention of water in the watershed as long asilplesand allowing room for watercourses to
slow down the runoff;

* Preservation, restoration and enlargement of dhedican retain flood waters, such as natural
water retention areas, wetlands and floodplains;

» Prevention of pollution of water and soil by harirdubstances during flood events in areas
reserved for flood water retention by land useriggins and administrative measures;

» Continue creating lowland retentions in the arddsrmner floodplains for the purpose of
flood flow reductions and flood protection of downesam areas;

» Usage of the existing lowland retention areas feadows and grazing areas or for restoration
of alluvial forests;

» |dentification and preparation of protection anchagement programmes for floodplains and
retention areas that could be used as natural \nettntion areas.

In the prioritization of the flood protection meass, the natural water retention and flood retentio
measures (i.e. Green Infrastructure measuresgpbasized over the structural flood protection
measures where their application is technically ezsmhomically feasible.

Concerning the financing of the flood protectionasres in Croatia from the EU structural funds, it
is stated in the Operational Programme Competiéserand Cohesion 2014-2020 that measures
supporting the Green Infrastructure will be priaet (over structural flood protection measures)
where its application is technically and econontycpbssible and effective in order to enhance
natural flood risk management. Other structuralsuess such as retention reservoirs, embankments
strengthening, drainage channels will be consideréide with appropriate environmental objectives,
namely preserving coherence and connectivity ofia2000 sites.
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6.4.8 Serbia

After May 2014 floods, there is a common understamthat water retention is needed to withhold
future disastrous floods in Serbia. Comprehengivéias will be made in a due time to initiate the
planning process, especially in the most affectetlBara and Crnica river basins.

6.4.9 Bosnia and Herzegovina

In the river catchments in Bosnia and Herzegowuieae is absence of larger areas in the river valley
that could be used for natural water retention pseg. Significant lowland areas are located only
along the Sava river, in the north of the countiy, these areas are, by building of protective sjike
separated from the streams and cannot be useeétémtion. River valleys, along with other
watercourses in the Sava River Basin in BosniaHgrdegovina, are relatively narrow and with a
pronounced longitudinal angle so they are not blétéor the formation of natural retention,
respectively for the purpose of flood control.

6.4.10Romania

Permanent and temporary reservoirs are availabligofed retention with a total volume of 6.1 bn.
m°®. Creating polders for flood retention is one ofimmabjectives of the medium & long term National
Strategy for flood protection approved in 2010 Gpvernmental Decision.

In future, new polders will be put into operatianfallows: Niraj in Mures basin, Crasna in Crasna
basin, V. Luncsoara, Corbesti, V. Mides, V. Morgas. Halmagel, Barcau, Poiana and Ginta in
Crisuri basin, Vaten in Olt basin, Beuca in Vedaaib, Agigea and Lazu in Seashore basin. Also
permanent reservoirs will be finished: Runcu inaTlissin, Ibaneasa in Jijia basin, V. Campului in
Siret basin, Zalau in Crasna basin, Calata andi€ala Crisuri basin and V. Seinel in Somes basin.

In 1994 and 1996 two projects have been implemengigarding wetland restoration along the
Danube respectively Babina — 2100 ha and Cernov&86 ha and in 2007 in Giurgiu county
Comana wetland - 1180 ha.

Ecological and economical programme for the Romrasextor of the Danube Floodplain approved
by the Governmental Decision no. 1208/6.09.200fz¢snsidering the strategy for sustainable
development and flood defence lines of settlemientise floodplain of the River Danube - strategy is
based on an assessment of the suitability of vafieading scenarios and the public opinion. lis th
context during 2006 - 2008, the National Institoté&kesearch-Development “Danube Delta” issued a
study regarding Ecological and Economical Resiphthe Danube floodplain in the Romanian
sector. The programme has been established ass@oodeiool and is structured on three levels -
identification, assessment and suitability - atofes: reconsidering line of defence against flogdin
of localities, evaluating the suitability of theemises of economic activities designed for
restructuring (agricultural/polders and water sgejareturning to nature of polder leading to
wetlands conservation. At present the implementedgpects are being analysed and stakeholder’s
consultation is ongoing.

According to the existing legislation, each coumd#g a Plan for flood protection (which is renewed
every four years, last revision was done in Jan@8fiy}) that includes possible zones identified as
natural water retention in order to cut the peaivf(for controlled flooding).
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[. ROMANIA . Status: Implemented
Prut River '
Project: Ciobarciu Wetland Restoration

In the valley of the Prut river, the objectives wén create 250ha of wetland by raising the watezlland create a variety
of deep spots with deep water. The project waseamphted by a Romanian regional water authority thighsupport of
Dutch partners and it served as a good experientteifield of ecological restoration, involvingrpbase of land,
participatory planning and cooperation with othegamizations. It was evaluated at the end of tlagept and after a
period of five years by the project team and by enRuian University.

6.4.11Bulgaria

The analysis of the floods which occurred in p&sirg and of their consequences made clear that the
existing flood protection measures are insufficiemti do not provide a long-term solution for
effective flood protection, even more in the chaggtlimate. This finding justifies the need of new
more integrated approach to flood risk managemeciyding wider use of non-structural measures.
The natural water retention is contributing to watecumulation and decrease the damage potential
of the floods. Bulgarian national catalogue of flgarotection measures includes a variety of
measures for natural water retention: wetland®ragon; afforestation of river banks and
floodplains; restoration of the natural river bemianders and floodplains. These measures will be
planned on suitable locations depending on theéengs and the efficiency of other flood protection
facilities.

6.4.12Ukraine

Potential volume for the flood runoff accumulatiorexisting four flood-protective reservoirs of the
“Chornyj mochar” system is 28,64 mio’nBy accumulating flood runoff these reservoirstpcd
11,500 ha arable lands from inundation. At presenstruction of 39 accumulative mountain
reservoirs is proposed in the Scheme on complexifiyotection in the Tisza River basin in
Transcarpathian region, 6 out of which are consides urgent, 14 as immediate and 19 as
perspective with total accumulation volume 257,8 mi . In addition 6 accumulative lowland
polders (3 urgent and 3 immediate) with total acsiation volume 121,6 mio frare proposed as
well.

The essence of the flood regulation is accumulaifahe peak part of the floods in the specially
envisaged flood-protective reservoirs and poldatsaperation of the accumulated volume during the
flood diminution. The result of such regulatioraisonsiderable decrease of maximal discharges and
levels in the rivers, what, in turn, would allowreduce hydraulic load on the existing flood
protection system. At the same time the dischaegeadse in the rivers will facilitate the slowdown

of the negative riverbed processes: riverbed meaamgjdank falling, motorway bed and railway
erosion, protective dikes’ base and pier erosithayial filling of the bridge holes and hydro-

technical structures and so on. But the most inapbiis the fact that the decreasing of discharge in
the river will considerably reduce the risk of @ctive dikes’ base erosion and as consequence will
increase its reliability.
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7 Cost-benefit analysis

FD stipulates that when available, for shared rbasins or sub-basins, a description of the
methodology, defined by the Member States concewfetbst-benefit analysis used to assess
measures with transnational effects shall be peaid the flood risk management plan.

The summary of existing national approaches tatst-benefit analysis (CBA) is provided below.

7.1 Germany

Economic evaluations constitute a regular part@fm@n flood risk management. This reflects the
idea that the use of economic instruments, methndsprocedures support an effective flood risk
management, such as decision-making, vulneralkiftity risk assessment, the analysis and
prioritisation of measures and the financing of FRidasures. The process of identifying and
selecting measures constitutes the basis to assfot&RM. In Germany, this process runs across
several levels of water management. Hereby, varegslations and requirements are to be followed.
Economic evaluations are in the wider sense agiatgart of the framework and the key factors that
influence the FRM-process.

In Germany, the FD and its requirements met artiagi®perational system of FRM. However, the
implementation of the FD requirements led to opations in the pre-existing planning processes. In
consequence, flood risk maps were prepared (A6i¢t®) and areas with a significant flood hazard
transparently made public for all actors involv&tis constitutes the basis for the systematisaifon
the pre-existing and continuous process of jodl risk handling across local and regional borders

7.2 Austria

Cost-benefit analysis are inherent to Austria’sding system for structural flood protection
measures. CBA is obligatory for measures with “safigal financial effort or wide macroeconomic
range”. Simplified CBA analysis are applicable tojpcts with total costs ranging from 110.000€ to
1.000.000€. Comprehensive CBA are obligatory fojguots exceeding 1 Mio. € of total costs. CBA
in Austria is structured in 15 work steps as fokow

1 geo information

2 characteristic flood scenarios

3 hydrodynamic modelling)

4. socio-economic information

5. vulnerability assessment

6 damage potential estimation

7 benefit estimation

8 cost estimation

9 benefit cost ratio and sensitivity analysis

10. assessment of people exposed

11. assessment of intangible effects

12. overall assessment

13. comparison of alternatives and choice of “optiaiternative”
14. description of residual risk

15. report and documentation
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7.3 Czech Republic
No cost benefit analysis in flood risk managemeas applied as there was no methodology available
for the evaluation of the benefit of the flood rigotection measures.

7.4 Slovakia

At present, there is no experience in Slovakia withapplication of cost-benefit analysis (CBA) in
flood risk management. For the purpose of the measurioritisation in the first cycle (2015) of

flood risk management plans, the National methagiofor the evaluation of costs for
implementation, operation, maintenance and rejpdifl®od protection measures and their economic
benefits was prepared and adopted by the SlovadmahtVorking group on Floods in January 2014.
Ranking of measures is based on their efficiendices. Efficiency index is calculated as the ratio
between the estimated flood damages and the estimaerall costs of the measure (for preparation,
implementation, operation, maintenance and regdigsven measure during its lifetime).

7.5 Hungary

In the Hungarian FRMP great importance is givethefficiency measurement of the flood risk
management measures. To put this across a so Galéething assistant tool” has been developed
which includes each measure which is associatddtivit aims and principles of flood risk
management. It calculates the effect of both thecgiral and the non-structural measures and their
investment costs. Calculation of the effects isedasn the risk reduction results; the costs congist
the specific investment and maintenance costs. ilatg to the Hungarian application of the FRMP,
the measures and measure-groups are comparedagtitother and ranked with Multi-Criteria
Analysis.

The Multi-Criteria Analysis is divided into two gups, the economical and the non-economical
evaluation, where the economical evaluation iSGB& (Cost-Benefit Analysis) itself. The non-
economic effects are the impacts on human lifeteadth, cultural heritage, ecological impacts,
water-management planning and other aspects. Bialuaf these non-economic effects is done in
two levels. The first level is a disqualifying otteustive level, where there are fixed conditions
(minimum-terms) to keep, and when they are bregdhedanalysed plan-version is excluded from
further investigation. The second level is an ojgtéttion task, where beyond keeping the minimum-
terms we compare, analyse and evaluate the ecoaloamd non-economic effects and calculate their
efficiency.

In the CBA it is calculated with a period of 30 y®avhere the number of the years can be set
according to decision. The basis of the calculaisaihe comparison of the accumulated costs of the
30 years period and the resulting risk reductiothefsame period. So the benefit consists of gie ri
reduction, the reduction of the prevention costs extern effects of the 30 years, where the risk
reduction is calculated with the re-preparation esdalculation of the flood hazard and risk maps,
which change according to the effects of the memsurhe costs include the investment, design and
implementation costs as well as the operationakc@agich include the running and maintenance
costs and production costs. As for the calculatioaeffect of the real-term change of the asset
values is taken into consideration. The future taggi@es are designed on 2013 base price, which
means that inflation is not taken into account.

The cost-benefit ratio of the measure will be atalgle, if it is above the fixed minimum demand,
which is 110% in our case. It was an interestingeeience to examine the efficiency of the planned
flood risk management measures on the pilot argagyva-Tarna in Hungary. According to the
results of the CBA calculations of one of the plamsions, there could be remarkable efficiency
differences on partial water-catchments, when apglyniformly designed measures for the whole
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water catchment. The efficiency on the partial wattchments varied between 5-10% and 3-400%,
although the calculated efficiency of the measardhe whole pilot area was 121%. These results
came from the plan-version where the level of thisting, but — according to the present legal
regulations — unsatisfactorily built dikes werefannly raised to the legally specified level.

7.6 Slovenia

According to the Decree on establishment of flas management plans (Official Gazette of the
Republic of Slovenia, No. 7/2010) flood risk manageat plans should take into account the aspect of
costs and benefits. Cost-benefit analysis is amrtapt element in the process of selection and
prioritisation of measures of the flood risk managet plan. CBA is already obligatory for public
funded investments in flood protection exceeding B00 EUR according to the Decree on the
uniform methodology for the preparation and treathwd investment documentation in the field of
public finance (Official Gazette of the RepublicRibvenia, No. 60/2006 and 54/2010), and many
different methods and approaches for the assesshbahefits of flood protection measures were
applied in the past. A unified method for the assemnt of benefits is being developed for the
purpose of flood risk management plans. Benefésaasessed as a reduced value of expected annual
damage after the implementation of certain measuc®embination of measures. For the development
of the method the data on damages during past #weedts were taken into account. Benefits of the
measures for human health, environment, cultunadldge and economic activity are assessed in
monetary terms. Besides direct and tangible vahmesnonetary assessment includes also some
indirect and some intangible values as well. Bégsgfvhich are not assessed in monetary terms, are
listed.

7.7 Croatia

For Croatia's draft Flood Risk Management Plan (FRMost-benefit analyses (CBA) of individual
measures (projects) have not been carried outs@bshe structural measures are assessed in the
Multiannual programme of construction of water ré&gion and protection facilities and

amelioration facilities which is the basis for implementation of the stusal flood protection
measures in Croatia. The overall potential damégehe high-probability, medium-probability and
low-probability scenarios have been assessed foat@r;, but reductions of these damages due to
implementation of individual measures (i.e. bes¢fitave not been assessed based on a consistent
methodology and based on the current flood hazaddlaod risk maps yet. There are ongoing
studies for several river sub-basins in Croatiap@ WKrapina, Bednja and KaraSica¢ita in the
Danube River Basin District), in which the alteimatsolutions for the flood risk management
measures are evaluated, the optimal flood risk gremant measures are defined and evaluated by the
CBA analyses for the purpose of securing the Eldifumfor implementation of these measures. It is
planned to perform such CBA analyses during tret RRMP cycle (2016-2021) for all proposed
measures in all sub-basins with potentially siguaifit flood risks, which could lead to an
economically-based prioritization of the measumgdlie second FRMP, due in 2021.

7.8 Serbia
Cost benefit analysis was not applied in Serbia.

7.9 Bosnia and Herzegovina

The application of partly modified cost- benefibéysis in flood risk management in the Federation
BiH has begun through the creation of a strategauthent entitled "Evaluation of the Current Flood
Protection Level in the Federation of Bosnia andzigovina and Improvement Program Drafting "
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which was conducted end of 2002. In this docun&hfjooded areas in FBiH (major river valleys
and karts’ fields) were considered for which theremmic and financial analysis have been
implemented in order to define the costs and bendenefit is presented by reducing the damages
on certain flood area, and the costs include thdguneeded for the construction of structures dis we
as their maintenance and other expenses that ns&ydaring the use of the facility. Based on the
defined costs and benefits, using the internalahtentability, the ranking of flood areas wasrist
out from the aspect of profitability of their integent in flood protection of these areas. The irdkr
rate of profitability is defined as the rate ofdrdst for which all the costs and benefits are leayuc

it represents the maximum rate for which the lsaprofitable.

After creation of the above ranking, no additioaatl separate cost-benefit analysis for the purpbse
flood risk management was made. The necessityufdr sconomic analysis is recommended by the
adopted "Water Management Strategy of the Federafi@osnia and Herzegovina 2010 - 2022".
Recently, this method was used in the justificabbmvestments in flood protection or in
construction of flood control structures in relatit the value of the defended area.

710 Romania

Cost-benefit analysis aims to highlight the effeébest the infrastructure will have for the benedigi

of the project. The effects can be divided into twain categories: financial effects (revenues and
expenses generated/incurred by the beneficiarytivehnvestment) and social effects (benefits and
social costs made/induced by the infrastructureednthe project).

Quantifying the benefit is achieved in case of save&cenarios, depending on exceeding probability.
Profitability and efficiency of the proposed invasint (financial effects) result from B/C ratio by
comparing the updated avoided damages, provideebicn studied scenario, with total costs to date,
necessary to mitigate flood risk. The economic ysiglis based on an incremental approach,
considering the economic benefits instead of firgranes.

The net economic benefit of the project is equadh&difference between the amount of avoided
damage due to project implementation and the ecanowsts of the project.

ROMANIA Status: Implemented
Jiu and Somes-Tisa Water Basin Administrations

Project: Cost recovery model related to flood protetion

=

Currently situation in Romania is that theredsspecific financial systetn cover the costs of flood protection. Almost gve
year floods occur in Romania and people are affettedses are destroyed and local economy is deslupgtt this moment
the Romanian water authorities are upgrading tHewdf protection measures to increase the levelrofeption of the
population and to get in compliance with the EUdeldirective. The EU Water Framework Directive ahd EU Floods
Directive were the most relevant legislation boutetafor the project. Furthermore, this project Wwased on the knowledg
and experience with the Dutch water governancesytiiat has been in place in different forms stheeMiddle Ages.

The project aim was to explore different optiong atevelop a sustainable financing system coveriosgtscof flood
protection adjusted to the Romanian situation.

Comparison E Water authority 1

Eﬁ_ Dutch regional water s s
g q"ﬁ“ authority model g q"":‘ The Netherlands — Romania g q"":‘ Hollands Noorderkwartier

D

* Size: 196.400 hectare. Residents: 1,3 million
Dykes: 343 kilometers, Number of polders: 220,
* Peninsula with almast 90% of the territary below

* General, governance, history

* Summary current framework

* Comparison different area’s

* Feasibility for Romania
(questions/discussion)
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711 Bulgaria

The CBA analysis of the programmes of measurefRiMPs in Bulgaria will be performed according
to a national methodology which is still under depenent. The elaboration of the CBA-methodology
is one of the activities of the project, fundedthy OP “Environment” and the development of the
methodology was contracted through an open tendeedure. According to the terms of contract,
the methodology shall be finalized by the end afe]J2015. The main stages of the elaboration
include: development of methods for financial andremic analysis; development of an approach
for analysis of risk and sensitiveness; developroéatdditional method for assessment of the effect
of measures which is difficult to estimate in mamgtterms; development of an approach for the
assessment and selection of economically effe€regramme of measures; elaboration of National
Guidance for implementation of the Methodology.

8 Coordination with WFD

FD article 9 stipulates that Member States shké# &ppropriate steps to coordinate the applicaifon
FD and that of Directive 2000/60/EC (WFD) focusorgopportunities for improving efficiency,
information exchange and for achieving common syiesrand benefits having regard to the
environmental objectives laid down in article 4 WHD particular:

1. the development of the first flood hazard maps ffood risk maps and their subsequent reviews as
referred to in articles 6 and 14 FD shall be cdrgat in such a way that the information they conta

Is consistent with relevant information presentecbading to WFD. They shall be coordinated with,
and may be integrated into, the reviews providedrfarticle 5(2) WFD;

2. the development of the first flood risk managetyans and their subsequent reviews as referred
to in articles 7 and 14 FD shall be carried ouwtanrdination with, and may be integrated into, the
reviews of the river basin management plans pralidein article 13(7) WFD;

3. the active involvement of all interested partieger article 10 FD shall be coordinated, as
appropriate, with the active involvement of inteéegisparties under article 14 WFD.

Flood risk management is probably the policy witl best potentialities for synergies with other
aspects of water management, provided that adegtrategies are implemented. The traditional
engineering solutions (dams, channelisation or slykey not always deliver the expected results.
The occurrence of floods may not be reduced comlylend the consequences of future floods are
likely to have an increasing social and economigaat. Moreover, floods are a natural phenomenon
and the high probability floods can have obviousdsis for society and ecosystems, e.g. for ground
water recharge or for fish production. Thus, ano#ipproach of flood risk management is now
promoted: an integrated flood risk management fiogusn prevention, protection and preparedness
(including forecasting). In this framework, makisigace for river and coastal flooding in the areas
where the human and economic stakes are relatmelyrepresents a more sustainable way of
dealing with floods. The conservation and the magion of the natural functions of wetlands and
floodplains, with their ability to retain floodwateand reduce the flood pulse, are a key featutiei®f
strategy, thus allowing important opportunities $gnergies with WFD implementation.

According to the EU WGF Resource document on Limédsveen the Floods Directive (FD
2007/60/EC) and Water Framework Directive (WFD 260(EC) the coordination between the WFD
and the FD offers the opportunity to adopt a nepregch to optimize the mutual synergies and
minimise conflicts between them. There are a nurobegasons why better coordination is required.
These include:
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» The overlap of legal and planning instruments imynslember States;

* Planning and management under both Directives glyperse the same geographical unit i.e.
the river basin which acts as natural “referenea’afor both water quality and flood risk
management;

» Aiding the efficiency of the implementation of maess and increasing the efficient use of
resources. Measures taken under one Directive &g &n influence the objectives under the
other. Coordination provides an opportunity to @aonflicts and maximize synergies by
identifying cost-effective measures which servetipld purposes and can result in “win-win”
measures being implemented:;

* An expectation from many stakeholders that an natiegl approach will be taken.

A good cooperation with the agricultural sectoam®ther important prerequisite for ensuring
synergies between land use, flood risk managenmehtiger basin management. Land use values at
risk from flood damage should be scrutinised ireoitd analyse whether (harmful) subsidies favour a
land use type that is not favourable to WFD impletagon and whether a shift of subsidies to WFD
compliant land use makes a NWRM profitable. Fomepa, wheat production on a floodplain area
not favourable for this type of production mightyhe profitable because the farmer receives CAP
funds. This pushes up the value of land and thgéinfavour a polder solution when in fact a
floodplain restoration measure would have more fiesrfieom a WFD and FD perspective. Shifting
CAP funds to measures that support farmers in chgrigeir land use in response to restoration
might provide a higher return both for the indivadlfarmer and society.

It must be emphasized that linking WFD and FD lodset respected in both directions and the WFD
related measures should consider flood risk manageaspects as well.

The overall coordination of implementation of WFdaED in the Danube River Basin District is
with the ICPDR which is a good prerequisite for imaxm use of mutual synergies.

EU WGF Resource document on Links between FD an®\8Hows an example of synergies
between the WFD and FD in production of the PFR#Atlie Danube River Basin: To produce PFRA
several ICPDR Contracting Parties used data tlegthld collated as part of the WFD process to
assist with their contribution to the overall PFRA the Danube. For example, in Austria the
available geo-data on risk receptors such as ptpnjanfrastructure, potential pollutants, WFD
protected areas and cultural heritage that had baéetted as part of the WFD process were used. In
Bulgaria the criteria used for the assessmentesitnificance of floods were: the number of people
affected; affected important industrial and infrasture objects; affected IED plants; polluted
Natura2000 protected areas and drinking water piedeareas. These data sets had already been
collated digitally as part of the process to maetrequirements of the WFD.

Another example shown in the EU WGF Resource doatisteows the potential for coordination
between FRMP and RBMP for the Danube: ICPDR haduymed a plan to meet the requirements of
the WFD and FD regarding public consultation anehimmnication during the course of developing
the second Danube RBMP and the first FRMP for thaube River Basin, for the implementation
cycle 2015 to 2021. Consultations measures include:

» All accredited observers actively participatinghe ongoing work of the ICPDR and are
providing their input in the development of the@st Danube RBMP, but also the first
FRMP

» Specific discussions held with selected key stakkgte about the activities of the ICPDR
regarding the implementation of WFD and FD. Theakeholders include the navigation
sector, hydropower, sector and agriculture. Theltesf these discussions will be publicly
available
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» Raising awareness and informing wider stakeholdaupgs about the opportunity for public
participation, the activities and the timetableareiing the second Danube RBMP and first
FRMP via wide range of engagement measures (elipiteés, newsletters, meetings)

» After the identification of the SWMIs, a stakehaldeorkshop will be held to support the
development of the plan. Through such a workshdarger and very focused group of people
will be involved in the formalization of the secobanube RBMP and the first FRMP.

E SLOVAKIA, HUNGARY Status: Completed

Slovak-Hungarian section of the River Danube betw&am and Szob

Project: DuReFlood project:Darube floodplainRehabilitation to improve-lood protection and enhance the
ecological values of the river in section betweap 8nd Szob

This project was carried out in the frame of the-BKI CBC Programme 2007-2013. The Hungarian partners BRIE and
EDUVIZIG, Slovak was represented by VUVH and SVRePproject budget was mostly funded through the ERDA.

In the first phase detailed geometric data had lse#ected for the investigated stretch of the Omnand complex terrain
model was built. It served 1,2 and 3D numerical et purposes. The scope of the hydrodynamicraarphological
models was to evaluate the present status andféfeseof different predefined measures on thedloonveyance capacity
and the ecological status. There were 34 possitdevientions identified out of which 19 conceptigahnical plans were
carried out.

In details the bilateral project focused at:

- assessment of the current state of the river iptbgct area in terms of flood protection and nhaipgical
changes of the river channel, taking into accolagsification of the river’s morphological state@aling to the
Water Framework Directive;

- evaluation of the Danube channel morphologicaktigyment since the putting into operation of théddavo
HPP and short-term (10 years) prognosis of expeuotagphological development using 1D morphologicablel

- investigation on the conveyance capacity and cmrditof the Danube stretch with 1D modeling at Q1%
discharge and low water regime;

- proposal of measures for improving flood protectam enhancing the ecological value of the Danldwslplain
in selected areas, typical with complex flow coiuais ;

- evaluation of the effectiveness of the flood praotatand restoration scenarios and measures prd@oskbtheir
optimisation using 1D and 2D hydrodynamic modelsedlected areas, furthermore with a local 3D model;

- design of technical plans of the selected measutbspreliminary mass calculations (groups: sida a

rehabilitation, optimization of riverbed geomettiganing vegetation, enhancing the conveyance tgumddhe
floodplain, ecological improvement and modellingrsarios)
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See: http://www.dureflood.eu/eng/project information.thtm

8.1 Examples of win-win measures
The examples of flood risk mitigation measures tuattribute to WFD objectives are as follows:

» restoration of former wetlands/floodplain areasréasing their territory, demolition of
existing dykes (like summer-dykes) or dyke relamati

» creation of new wetlands

» restoration of meandering capacity of rivers

» restoration of side-branches

» restoration of oxbows and lakes, use them for wettaage
» elimination of invasives on the active floodplain

» reforestation on catchment

» retention of water, precipitation and sewage

» building reservoirs on the floodplain, change ofdaise

» regulations in land use (e.g. no new buildingsloadplains, increase area of grass-lands/wet
meadows next to the main channel instead of lovitplde arable lands)

» change land use that is resistant to floods (e.grasslands/wet meadows on the floodplain
instead of sensitive crops)

» modify agriculture subsidy systems in order to easncentives for nature friendly land use
change (e.g. change to wet meadows, grazing akeagrasslands, reed management, bee
keeping)

These examples of measures are put for consideratithe flood managers and more details on these
measures are presented in the Chapter 5.

8.2 Floodplains/wetlands reconnection

The Danube River Basin Management Plan (DRBMP) dimgs that wetlands/floodplains and their
connection to river water bodies play an importatg in the functioning of aquatic ecosystems and
have a positive effect on water status. Connecttthnds/floodplains play a significant role when it
comes to retention areas during flood events andais® have positive effects on the reduction of
nutrients and improvement of habitats. As an irgkgart of the river system they are hotspots for
biodiversity, also providing habitats for e.g. fishd waterfowls that use such areas for spawning,
nursery and feeding grounds.
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The F'DRBM Plan from 2009 concluded that compared whith 19" Century, less than 19% of the
former floodplain area (7,845 Krout of a once 41,605 Kyremain in the entire DRB. This is caused
in particular due to the expansion of agricultwsés and the disconnection from water bodies due to
river engineering works concerning mainly flood toh navigation and hydropower generation. The
disconnected wetlands/floodplains are potentiatguees to aquatic ecosystems on the basin-wide
level and the highest possible area of those winéske a reconnection potential should be re-
connected in order to support the achievementeétivironmental objectives. The pressure analysis
in the DRBMP focuses on analysing the location ame of disconnected wetlands/floodplains (>500
ha or which have been identified by the Danube tr@mof basin-wide importance) with a definite
potential for reconnection, taking into accountsthavetlands/floodplains which are reconnected until
2015 as part of the JPM implementation of tH®RBM Plan.

In total 291,096 ha of wetlands/floodplains in IRB have been identified to have a reconnection
potential on a basin-wide scale. Out of these angbat of the JPM implementation, 89,954 ha are
totally and 46,089 ha are partly reconnected whemse of the required measures were already
completed but further measures are planned, hgosgive effects on water status and flood
mitigation. The remaining wetlands/floodplains, eoag an area of 155,053 ha, have a remaining
potential to be re-connected to the Danube Rivdri@rtributaries in the next WFD cycles (see fig).

BULGARIA | Status: Implemented
- Russenski Lom River near lvanovo Rock Monasteries
Project: Russenski Lom river restoration

In the mid-20th century biggest part of the lowgeam of Russenski Lom River have been strengthenddalanost
completely diverted and embanked. The floodplairthe lower river section has been converted figio ponds,
currently abandoned. High waters frequently floottealroad, restricting the access to the monastarid damaging th
infrastructure. In 2006, the floods damaged thesdyk they had been partially broken at 3 pointeénarea near Ivanov
village and the river claimed back its floodplaithe water itself suggested the solution to the lgrakOne year after
the dyke was removed on three sections reconnettimgormer fishpond to the natural dynamic of then River.
Nowadays river can overflow its banks and sooeraftto get back to its bed, without leaving inueddand. Natural
flooding occurs regularly without affecting the stig infrastructure.

The project is realized by Directorate of Naturarl® Russenski Lom and WWF, funded by the German raede
Environmental Foundation (DBU). This is the firsbject in Bulgaria applying the principle “moreagge for the river —
more safety for people”

11
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8.2.1 Summary of measures of basin-wide importance - DRBMP update 2015
Wetlands/floodplains play an important part of dwelogical integrity of riverine ecosystems and are
of significant importance when it comes to ensudobieving good ecological status of adjacent

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



Flood Risk Management Plan for DRBD 54

water bodies. As 80% of the former wetlands inDRBD are considered to be disconneéted
ongoing restoration efforts and measures are neadwder to further improve the reconnection of
wetlands/floodplains in the entire DRBD, althougktoration projects have been undertaken by the
Danube countries in recent years. The approacteaohos the JPM to protect, conserve and restore
wetlands is a pragmatic one, taking into accourdackground of 80% wetland loss. The Danube
countries provide information on:

< national wetlands/floodplains >500 ha with a patdrib be reconnected to the adjacent river;
e respective reconnection measures to be undertakeB0B1l or beyond regarding WFD
Art.4(4).

The analysis shows the area of floodplains/wetlaadee reconnected by 2021 for both the Danube
River and its tributaries. The inter-linkage withtional RBM Plans is vital for wetland reconnection
as significant areas are expected to be reconneztigkrs with catchment areas < 4,000 kand

with surface areas <500 ha having neverthelessiymsiffects on the water status of larger rivers.

Activities on the implementation of the FD in thariibe River Basin and the elaboration of the
Danube Flood Risk Management Plans are signifigaathtributing to the compilation of inventories
of connected and disconnected wetlands/floodpkamnustherefore increase the knowledge on the
reconnection potential. This is considered as itgmralso due to the multiple benefits of
wetlands/floodplains reconnection for flood andutljiot mitigation, groundwater recharge and
climate adaptatioh

Figure 2 illustrates that from the 286,690 ha oflavel areas which were identified with potential fo
reconnection, 91,104 ha are already reconnect2@lb also as a results of measures implementation
from the ' DRBM Plan. An area of 17,780 ha is planned todm®nnected by 2021. For 74,410 ha

no measures were yet indicated and for 51,914 ikasitll unknown whether measures will be
implemented. Table 1 further below provides moreitkd information for each Danube country.

Figure 2: Measures for the reconnection of wetlands/floodplains by 2021 and exemptions
350k

300k 266,690
250k
200k
167,942
M Danube
150k I Trihutaries
All DRED rivers
8.748
100k 971,104
74,410
52080
51,482561 482 51,914
50k 39.1 38,720
29,02 I f248
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9,584226, . I I""94
o I - - a 0 0 0 [ ]
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4 Danube Basin Analysis 2004: Danube Pollution Rédnd®rogramme report: Evaluation of Wetland armbBplain Areas in the DRB
(1999).

® More information can be obtained from the EU Polbmcument on Natural Water Retention Measures aviailat
https://circabc.europa.eu/sd/a/2457165b-3f12-498%68
¢c40324d22ad3/Policy%20Document%200n%20Natural%26ket0Retention%20Measures_Final.pdf
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Table 1: Measures on the reconnection of wetlands/floodplains by 2021 and exemptions for each

country
Wetlands/flood  Wetlands/flood =~ Wetlands/flood . .
lains with lains totall lains totall Exemptu_)ns Exemptlgns No measures
Country P ! p v P y WED Article WFD Article nea Unknown
reconnection  reconnected in reconnected 4(4) 4(5) yet indicated
potential 2015 2015 by 2021
DE 5,964 3,038 2,926 - - -
AT 9,554 - 9,554 -
Ccz - - - - - -
SK 4,842 - - - - - 4,842
HU 85,396 85,396 - - - -
Sl - - - - -
HR - - - - -
BA - - - -
ME - - - -
RS 30,959 - - - - 30,959
RO 72,895 5,300 51,482 - 16,113
BG - - - - - - -
MD 33,524 - - 33,524 -
UA 43,556 2,670 - - 40,886 -
Total 286,690 91,104 17,780 51,482 74,410 51,914

The ICPDR’s basin-wide vision is that floodplainstiands in the entire DRBD are reconnected and
restored. The integrated function of these rivesystems ensure the development of self-sustaining
aquatic populations, flood protection and reductibpollution in the DRBD

According to the DRBMP update 2015 the followingmagement objectives will be implemented by
the EU Member States, Candidate Countries and NbMEmber States by 2021 as steps towards the
vision:

* Protection, conservation and restoration of wettéilmbdplains to ensure biodiversity, the
good status in the connected river, flood protectipollution reduction and climate
adaptation by 2021.

o Specification of number, location and area of wetkdfloodplains that will be
reconnected and restored by 2021 by each country.

o Ensuring exchange with relevant experts on the icapbns of the measures for
sustainable flood risk management.

* An inventory, priority ranking and steps for implentation will be developed for the
restoration and reconnection of lost floodplaind amrtlands along the Danube River and its
tributaries, taking the effects on biodiversitypdtl risk management, nutrient reduction,
water retention and climate adaptation into account

« Implementation of therfo net-loss principlé

The flood risk managers shall be aware of theseagement objectives and shall take them into
account when planning the concrete retention measatrthe national level.

8.3 Interruption of river continuity and future infrastructure projects

® No net loss principle = avoidance of convertingflplains and wetlands whenever possible - if caiwarto other uses is not prohibited
by law or unavoidable, the total wetland resourasebhas to be offset through restoration of confyba@her wetlands.

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



Flood Risk Management Plan for DRBD 56

The DRBM Plan reports that the key driving forcagging continuity interruption are hydropower
generation (50%), flood protection (18%) and watgrply (12%). Construction of fish migration aids
and other measures at existing migration barriereeded to achieve/improve river continuity. New
barriers for fish migration imposed by new infrasture projects shall be avoided; unavoidable new
barriers shall incorporate the necessary mitigatieasures like fish migration aids or other suéabl
measures already in the project design accordi8Ef® and BAT.

In addition to already existing hydromorphologialierations, a considerable number of future
infrastructure projects (FIPs) are at differengstof planning and preparation throughout theenti
DRBD. These projects, if implemented without corsadion to effects on ecology, are likely to
provoke impacts on water status due to hydromogaicél alterations.

The pressure analysis in the DRBM Plan concludas3h FIPs have been reported for the DRBD. 22
of them are located in the Danube River itseltokal 20 (57%) are related to navigation; 11 (3180)
flood protection, and 4 (11%) to hydropower gerieratTherefore, it can be concluded that flood
protection belongs to the key drivers that may pkavimpacts on water bodies in the DRBD by

2021.

According to the DRBMP update 2015 the followingnagement objectives shall be implemented by
the EU Member States, Candidate Countries and NbiMEmber States by 2021:

e Conduction of a SEAs and/or EIAs in conjunctionhYFD requirements.

« Improvement of ecological status in case of newdldask management measures, and
improvement of ecological situation in case of ieggirefurbishment / maintenance /
reconstruction of existing structures by makingtlse of synergies.

* New infrastructure projects should be planned andiacted to ensure that water status is not
deteriorated. Deterioration should only be allowedxceptional cases and following the
requirements as set in WFD Article 4(7).

The flood risk managers shall be aware of theseagement objectives and shall take them into
account when planning the concrete retention measaitrthe national level.

8.4 National activities towards coordinating FD & WFD implementation

8.4.1 Germany

The Flood Risk Management Plans in Germany weredagated with the correspondent River Basin
Management Plans. According to article 9 FD botkalives were coordinated particularly with

regard to improving efficiency, to information extge and common advantages for the achievement
of environmental objectives laid down in WFD (aic4).

Before the processes started the German Workingpg=so water issues of the Federal States and the
Federal Government (LAWA) provided the ,Recommeruatet for the coordinated implementation of
FD and WFD” which names the requirements and tissipdities of coordination and provides a
structured approach. This was done to ensure th@lication between the two directives during the
preparation of the FRMP and the RBMP.
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Although the objectives of both directives diffaevertheless, both appeal to the environment as a
subject of protection. Also both directives opeliataearly identical area, the river basin units.
Hence, it is appropriate to examine the intendedsmees of each directive in order to identify
potential synergies or conflicts for the objectiaéshe respective other directive. Generally, ptité
synergies are expected during the planning progesgsioritization and realization of measures and
their effect to the objectives and also in thevacinvolvement of all interested parties and thilipu
taking into account the common schedule for thentamg as well as for the data supply.

Synergies are mainly to be expected in the chdiceeasures for the FRMP and the measure
programs of WFD. Potential conflicts between thgcotives of both directives, for example the
realization of measures of technical flood protmtsystems, cannot be excluded a priori. Those
conflicts can make it necessary to adapt the aehmewnt of objectives or terms according to WFD or
to adapt the measures for the special water badyers segment according to one of both directives.
In individual cases a careful consideration iseahrried out. If necessary, an exception to the
objectives of management in favour of essentialsmess of flood risk management is conceivable.

EI GERMANY Status: Under implementation
Wertach / Donauwdrth
Project: Wertach vital

The Wertach, formerly a widely branched wild river veigaightened in the second half of thd t@ntury. The so
constricted river dug deep into his bed. Thus tioeigdwater level sank, bridges and bank reinforcesn@ere undermined
by water. The lack of flood plains intensified adzhally the flood hazard. In the lowland forestrevdardly any natural
habitats, numerous barrages prevented the fish@ngassage in the river.

Therefore in 1997 the water management office Dandatln launched the project "Wertach vital". Therpiato transform
the Wertach on the 14 kilometers from the moutthefLech river ecologically. At the already comptésections dikes
protect the residents against flooding. Stone raimpsome areas open ground protection, prevenibefrom further
erosion. In the broadened sections, the Wertaclsltape their bank multivariously, fish have agage fpassage and in the
flood plains develop numerous habitats. In somé@ecnew dikes have been moved back from the \&fettacreate
additional retention area. With these measuresadentital combines the goals of Water Frameworle®ive and the EU
Flood Directive. Even as a recreational area v is now attractive again.

In a first step, a joint LAWA-catalogue of measuvess developed which includes the measures of
FRMP and RBMP. In connection with the developmédnhis joint LAWA-catalogue a general
preliminary examination of the desired effects @asures already took place. All measures of the
catalogue were assigned to one of the followinggates:

M1: measures which support the objectives of tkpeaetive other directive.
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M2:  measures which can cause a conflict. Thesebeilthecked individually in the further
planning process.

M3: measures which are not relevant for the objestof the respective other directive.

A detailed explanation of the categories M1, M2 M&las well as the allocation of measures to
these categories are described in the recommendatientioned above.

8.4.2 Austria

In Austria the competent authority for implementthg WFD and FD is the Federal Ministry of
Agriculture, Forestry, Environment and Water Mamagat and, therefore, inherently has a strong
link in the national implementation of both direets. This will also be expressed by common
activities especially in the frame of public pagiation. Both, the flood risk management plan al we
as the river basin management plan consider acdstissynergies and possible conflicts in the frame
of implementation. On project level numerous E@ pfojects had been established and conducted
contributing to both directives. To ensure impletaéion of WFD Article 4.7 when planning flood
protection measures fulfilling the requirementshos article is obligatory for receiving funding in

AT.

= AUSTRIA . Status: Implemented
Danube East of Vienna (Thurnhaufen / Hainburg)

Project: Revitalisation of the Danube Embankment” Thunhaufen area

The project Removal of existing stone protectingdtrres (embankment protection and old water réigglatructures) in
the area of Thurnhaufen (across from Hainburg). rféngoval of riverbank protection structures in Banau-Auen National
park within the Thurnhaufen section is a big stapvard in rehabilitation of morphodynamic processess a good
demonstration that even in situations where thezalifferent needs and utilisations (navigatidrerrmorphology by
means of sediment transport and ricer ecology)ethee ways to provide more dynamics for the rivenge, at the same
time addressing different aspects of river basinagament.

8.4.3 Czech Republic

Basic principles of coordination of water managenptanning are based on the Water Act (Act no.
254/2001 Coll.) and the Decree of Ministry of Agilitire and Ministry of the Environment no.
24/2011 Coll. on the river basin management plaispgans for flood risk management. Commission
on planning in water sector is a joint body of tiwe ministries. Other members of the Commission

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



Flood Risk Management Plan for DRBD 59

are representatives of river boards, regional aiitke and expert institutions. The Commission
covers the planning processes in the water squaticularly the planning under the Water
Framework Directive on water policy, with the aiondchieve good water status.

There is Flood Directive working sub-group for adioation of activities of the Floods Directive
implementation, which supports the decisions of get@nt ministries in the managing the flood risk.
Sub-group members are representatives of ministnesCzech Hydrometeorological Institute, Water
Research Institute and all river boards of the 8idce 2008 the subgroup meets and discusses the
procedures of implementation of the Directive antld to the entire flood protection system in the
Czech Republic and brings the information to then@ission on planning in water sector.

Coordination of Flood Risk Management Plans (ufkgy and River Basin Management Plans
(under WFD) is based on the production of basigrfeeting the objectives of both directives at the
level of River Management Plans for sub-basins. Mkasures proposed in the River Management
Plans for sub-basins to meet the objectives ofMR® are designed to have a positive effect on the
reduction of flood risks. These include particularieasures to improve the hydromorphological
conditions, which also lead to increase of natavarflowing, measures supporting the retention of
water in the landscape, infiltration of rainwatetoi the groundwater and etc.

Coordination from the Plans for Flood Risk Managetiside lies in finding such measures, which do
not deteriorate mainly ecological status of water.

8.4.4 Slovakia

According to the valid Slovak water Act and WFDe first flood risk management plans (FRMP)

will be coordinated with the updated river basimagement plans (RBMP). Implementation
timeplans of WFD and FD at the national level amechronized, in order to enhance tools of water
management in the river basins. The synergiestamegty emphasized by the fact, that there is one
common competent authority responsible for the @m@ntation of both WFD and of FD and it is the
Ministry of the Environment of the Slovak Republihe first national FRMP and its follow-up
updated versions will be approved by the Slovaki$fip of the Environment (MoE) and will form
component of the RBMP. According to timeplan enddraith the Slovak WG Floods, the first draft
FRMPs are coordinated with updated RBMPs and stéxnior environmental assessment and public
consultations in December 2014. The assessmeiffisitgth in June 2015. Comments from public
consultations shall be reflected in the updateét é#i&MPs and the final versions of FRMPs prepared
by the end of August 2015. Final versions of tihgt frRMPs will be submitted to the MoE in
September 2015 for approval.

8.4.5 Hungary

One of the initial steps of progress is monitorrigneasures defined in the sustainable floodplain
management plans, which are considered as impdibaak risk management tools. The locations of
the proposed interventions were linked to the whelies or sub-units defined by the river basin
management plans. The feasibility of the actionisetdaken is under investigation by the Water
Directorates from the viewpoint of an impact on ¢fsed ecological status or potential and it is fein
evaluated how they interact with the local condisioThe result of this assessment procedure will be
included in the consultation documents.

8.4.6 Slovenia

The planned flood protection measures are to daded in RBMP after considering their effect on
possibility of achieving environmental objectivescase of significant pressure of planned measures
on ecological status of surface water or quanigagtatus of groundwater the exceptions provided
through WFD Article 4.7 can be applied. In the mex of choosing the appropriate flood protection
measures certain principles are followed: holiapproach on river basin level for solving local or
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river basin problem, usage of a unified CBA methothe process of selection and prioritisation of
measures, finding synergies with goals of WFD atheioenvironmental policies by the usage of
natural water retention measures where appropaiadgpossible - especially for reducing the high
probability hazard areas, usage of compensatorgumes for the maintenance of flood and water
status situation downstream of applied measures|viag conflicts with WFD objectives on water
bodies and protected areas, providing the cohenitbynational and municipal spatial plans.

8.4.7 Croatia

Croatia's first Flood Risk Management Plan (FRMPan integral part of its second River Basin
Management Plan (RBMP). Both planning processgsr(iasin management and flood risk
management) have been carried out in parallel, thitlrsame lead agency (Croatian Waters)
responsible for preparing both the RBMP and the PRM this planning process, links between the
Water Framework Directive (WFD) and the Floods Dlinee (FD) were emphasized. Measures which
can simultaneously contribute to the objectivethefRBMP and the objectives of the FRMP are
prioritized.

As a protection measure, the FRMP provides foirtiprovement to the integrated water management
and flood risk management in the aspect of planafrrgeasures of construction and maintenance of
flood protection structures and systems through:

» Development of a methodology for establishmentool@gic potential of the heavily
modified water bodies under the influence of flgwdtection structures and systems,

» Establishment of a classification system for thel@gic potential of the heavily modified
water bodies under the influence of flood protetstructures and systems,

» Monitoring of conditions of the heavily modified tea bodies under the influence of flood
protection structures and systems (according tesieblished classification system)

By implementation of this measure during the ffrRIMP cycle (2016-2021), coordination between
the WFD and the FD will be further enhanced.

8.4.8 Serbia
The links between flood risk management and rigsiromanagement are indicated in the draft
Water Management Strategy. The Strategy will beptatbin 2015.

8.4.9 Bosnia and Herzegovina

As a part of the project "Strengthening Capacitiethe Water Sector of BiH", financed by the EU
IPA funds in 2011, activities on drafting the S&iger Basin Management Plan (RBMP) started in
early 2014. In accordance with the terms definethikylocal legislation - the Water Law , draft bét
plan will be prepared by mid 2015. The final verswll be completed by the end of 2015, after the
public hearing which will be conducted in periodsof months. The deadline for making the first
Flood Risk Management Plan (FRMP) for Sava Riveldefined by the local legislation, is April
2017. Although there is a discontinuity in termsyaking the above plans, the maximum efforts will
be made during their development in order to mhkentcoordinated and harmonized.

BOSNIA AND HERZEGOVINA Status: Under construction
Bosna River Training / Flood Protection Works

Project: Training works on Bosna River from Zeljeznica confluence to Reljevo Bridge (8 km)
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Bosna River is one of the major tributaries of SawseRivhich is a “principal” tributary of Danube. Theea West from
Sarajevo is frequently flooded from Bosna rivereaits confluence with Zeljeznica. Based on AFASigaf the flood area
is determined as “significant”. Detailed desigrrigér training works with main purpose of flood pgotion is finalised.
Proposed construction works are divided in “Phadeisst phase is under construction while the mekiing tendered for
construction. The Project documentation and constnu works are financed by Agency for river baBistrict Sava,
Sarajevo.

8.4.10Romania

The national authority for implementation of thgugements of Floods Directive (FD) and Water
Framework Directive (WFD) is the National Adminggion ,Romanian Waters” (NARW), according
to the provisions of Water Law no. 107/1996 withtier amendments. Through its 11 River Basin
Authorities (RBAs), NARW assures the coordinatio @amplementation of the integrated water
management at the river basin level (including do@tion between river basins), based on the River
Basin Development and Management Schemes, whioklaterated according to the Ministerial
Order no. 1258/2006, for each River Basin (11 imBoia) and at the national level (district level).

In this respect both River Basin Management PIRBMP) and Flood Risk Management Plans
(FRMP) are elaborated by the same institution (NARV@ugh its 11 RBAS), with scientific support
of the National Institute of Hydrology and Water hM@ement, which is also part of the NARW. The
River Basin Management Plans are elaborated atdtienal level (National Management Plan -
national part of the Danube River Basin District)lat the RB level (11 River Basin Management
Plans). The National Management Plan is the syrglodshe 11 River Basin management Plans. The
same approach is applied in the process of elaborat the Flood Risk Management Plans.

Related to the calendar, presently the drafts@fNational and River Basin Management Plans are in
the public consultation process (22 December 2022 June 2015). According to the WFD
requirements, updated National and River Basin Mamgent Plans will be finalized by P®2cember
2015 in order to be approved through Governmenggidion. The Flood Risk Management Plans

will be finalized by the same date.

8.4.11Bulgaria

According to the Bulgarian legislation, the unifsvtanagement under the Directive 2007/60/EC (FD)
are the same as those used for the WFD implementatihe River Basin Districts. River basin
directorates are the competent authorities in eéhfogthe elaboration of the Flood risk management
plans coordinated by the Ministry of Environmentlaater. According to the Bulgarian Water act,
the first FRMP shall be produced in coordinatiotivthe update of the River basin management plan
within the same time-limit. According to the praeiss of Art.146i(2) of the Water act, information
and data collected for the development of riveirbagnagement plans shall also be used for
producing the FRMP. The Bulgarian FRMPs will beptéd by the Council of Ministers.

BULGARIA ~ Status: Implemented
- Vesselina River
Project: Restoration of Vesselina River m eander ra the Mindya Village
The Vesselina River is known for its natural beauty also for the number of meanders the river farmleng its flow,
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many of them, unfortunately, being cut off from &estem by flood protection dikes. In 2008 a meamgar the Mindya
village in the region of Veliko Turnovo was reconteal to the river. When the river meander was ffiihgrevious times,
the river dug nearly 150 cm deeper into its beda sdl had to be built to raise the river levebagh for enabling water to
run back to its old bed . Nowadays the Vesselin&iRtews again down its old meander, where slowel@warmer waters
provide breeding conditions for many fish specied hirds and also provides additional protectibmigh water. The
project was realized by WWF together with local pledrom Mindya village.
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9 Impacts of climate change

A general question to be considered in the impleaiem of the Floods Directive is if the potential
changes to flood risks induced by climate changeire a changed flood risk management approach.
Examples are: changes of duration, intensity asguency of floods, intensified coastal flood risks
(related to both sea level rise and increased ssonges), floods in ephemeral rivers (in particuar
drying regions), changed patterns in snowmeltjacefloods and more regulated rivers due to
hydropower production. Flood risk management shtaltd into account the impact of climate
change on the hydrological behavior of the catchpimoth in natural (reference) and altered
(modified) conditions - for instance rivers regelhfor hydropower production or with flood defenses
- since it may change the floods regime; this nexguthe integration with the river planning process
under the WFD. Risk reduction responses may atdade different approaches to land use planning,
the role of climate change in civil protection padis, and learning to live with and adapt to floods
preventing them is not possible.

EU WFD CIS Guidance document n° 24 - River Basim®tgement in a Changing Climate provides
support to river basin managers in incorporatimgale change in the next river basin management
cycles. It also addresses the specific issuednglad flood risk having in mind the need of close
interlinking of flood risk management and river imasianagement in future.

Guidance document point out that future changéisanntensity and frequency of extreme
precipitation events, combined with changing lasd,are expected to cause an increase in flood risk
across much of Europe. The Flood Directive shamsynfeatures of the WFD, such as the cyclical
approach to risk assessment, preparation of mareagestans, and consultation process. However,
what distinguishes the Flood Directive from the WiShat the risk assessment places safety issues
at the centre. Many of the guiding principles folated for the river basin management are therefore
directly applicable to flood management.

The Flood Directive further highlights the need ¢oordinated action on climate change throughout
the RBD, particularly where there are transboundaighared flood risk issues. Some information
collected under the WFD is of relevance to floochagement. The Preliminary Flood Risk
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Assessment also requires that past floods are fakeaccount, so efforts to homogenize and remove
biases from river flow records will be helpful tehd detection more generally.

WFD and flood risk management objectives potentiallerlap in several places with respect to
climate change. For example, more frequent flo@aslave benefits for aquatic ecology, soil
fertility, groundwater recharge and biodiversityF/ Article 4.6 makes provision for temporary
deterioration in the case of extreme floods, bousthnot be used by Member States as a means of
avoiding WFD obligations.

At the Danube Ministerial Conference in 2010, Miais emphasized that the impacts of climate
change will increase and develop into a signifi¢hngat in the Danube River Basin if the reduction
of greenhouse gas emissions is not complementetirbgte adaptation measures. In order to be able
to take the required steps on adaptation, the ICRBRasked to develop a Climate Adaptation
Strategy for the Danube River Basin until the eh&aGi2.

Germany was nominated as Lead Country for thisviagin the frame of the ICPDR. In this function,
the German Federal Ministry for the Environmenttuda Conservation and Nuclear Safety supported
a study with the aim of providing foundations foc@mmon, Danube-wide understanding of future
impacts of climate change on water resources aitab$el adaptation measures as a basis for the
development of the Danube Climate Adaptation Sgrate

The Danube Climate Adaptation Study was developetthd Ludwig-Maximilian University of
Munich in coordination with the ICPDR. The studysaAfnalized in January 2012 and was made
available to the public following the link:

http://www.icpdr.org/icpdr-pages/climate adaptatistudy.htm

With respect to floods the Danube Climate Adaprastudy highlights that it is less reliable to miode
the future development of extreme events like flotithn changes in the average water balance. This
is especially the case at the local scale. Sontkesteven clearly affirmed that future flood
predictions include a high uncertainty. Accordinghe partially contradicting findings of the
investigated research projects and studies ondglabeére is no clear tendency in the development of
future flood events for the Danube River Basin istas a whole. Most studies predict an increase i
flood intensity and frequency, especially in wint®8mall and medium flood events are likely to be
more frequent in future. However, other findingswmo clear trend for changes in the return
periods. Seasonal changes are triggered by chamgescipitation and snow cover. Within the
Danube River Basin District there are differentloendencies, especially for the development of
extreme flood events.

For the Upper Danube River Basin, some studies stmincrease in the frequency of extreme flood
events (108year frequency) whereas others indicate a slighitedese or point out that the future
development lies in the range of the natural vdlitgbHowever, most studies indicate an increase i
and a shift of flood hazards in the Alps, triggebgdchanges in winter precipitation and snow sterag
changes. Particularly for the Middle Danube RivasiB, studies show a pronounced increase in flash
floods due to more extreme weather events (toakrainfall) for small basins, e.g. in the Carpathi
Range or the Sava and Tisza headwaters. The werstielies of the Lower Danube River Basin

show an increase in flood frequency. The uncesahflood prediction is especially high in small
catchments, because of relatively low spatial rggmt of climate models.

Despite the high uncertainty in climate change ictpan floods, according to the Danube Climate
Adaptation Study the adaptation measures are nmattimost often in the analyzed activities.
Summing up, mainly the maintenance, improvementearargement of flood protection services and
constructions are addressed. Thereby, often thatiuns of natural retention areas, both for
ecological and safety reasons, are mentioned. &umtbre, there seems to be a common
understanding for the demand of restrictions infeitdevelopment along flood prone areas.
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The finalized Danube Climate Adaptation Study akavior the development of the “ICPDR Strategy
on Adaptation to Climate Change”, which was adogtetthe 15 Ordinary Meeting of the ICPDR in
2012. The key tools identified in the Strategy Rieer Basin Management Plans and Flood Risk
Management Plans. The 6-years cyclic approach tbf dicectives allows for step-wise adaptation
and the implementation of the required adaptatieasures. As a follow-up, at the"IEPDR

Ordinary Meeting in December 2012, the Heads otDBations asked all relevant EGs to ensure that
the ICPDR Strategy on Adaptation to Climate Chagedally taken into account in the preparation of
the ' Danube Flood Risk Management Plan (DFRM Plan)orahg related discussions on climate
change adaptation in the frame of th& BM EG Meeting, in December 2013 the Heads of
Delegations asked to prepare a document for atedgkscussion in the relevant EGs and TGs on the
necessary steps and input of these EGs and T@sefantegration of climate adaptation issues in the
draft ' DFRM Plan. Thus a respective questionnaire wasapeel and information was collected
leading to following findings:

« The communication and coordination on climate cleaadgptation issues between different
levels of management within the Danube RBD is estbat the national level, at the Danube
RBD level through the ICPDR and also through déferprojects such as CCWater, CCWare
or Ceframe.

« The climate change aspects are discussed betweeeltivant public administrations. E.qg.,
the issue of low discharges & droughts is widekcdessed in CZ, discussions between the
relevant public administrations is ongoing in AKLIWA project is carried out in DE and
the discussion on how to cope with more frequetreexe events floods and droughts is high
on the agenda in HU.

* The cross-sectoral integration of adaptation messand coordination of flood risk
management activities with land use planningeisdp carried out. Cross-sectoral
coordination is part of the national strategy dmate change adaptation in AT. The
activities on floods and on water scarcity & drotsghre coordinated in CZ. Discussion on
ways to cope with frequent extreme events (floadsdroughts) is high on the agenda in HU.

« Adapting flood risk management to climate changaes has to be included in the next cycle
of flood risk management plans. Similarly climateeck of flood risk measures will be
performed in the future reviews of FRMP. Austrigpg&forming a climate check of flood risk
measures already in the first cycle and adaptimopfirisk management to climate change is
being dealt with in Germany as well.

e Studies are still ongoing and relevant measurebeirgy taken. Study on climate change
impact on hydropower generation is being carriedéT. Program for irrigation is planned
in HU. CZ and SK are taking efforts to protect thure possible locations for water
accumulation reservoirs. There is still howeveeacdto support the future research on
impacts of climate change.

10 International coordination
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FD in its articles 4,5,6,7 and 8 requires thatldments of FD implementation in an international
river basin district are coordinated by all cousdrsharing that river basin.

The international coordination of the implementatad FD including preparation of basin-wide
preliminary flood risk assessment, flood hazard ffoad risk maps as well as flood risk management
plan has been accomplished through the ICPDR. Thessdoeen a vast experience existing from
preparation and implementation of the ICPDR Acfvogramme on Sustainable Flood Protection in
the Danube River Basin that has been utilized énpiftocess of achieving the goals of FD.

10.1 ICPDR

The International Commission for the Protectionhaf Danube River (ICPDR) is an International
Organization consisting of 14 cooperating statass{Aa, Bosnia and Herzegovina, Bulgaria, Croatia,
Czech Republic, Germany, Hungary, Moldova, MonteagBomania, Slovakia, Slovenia, Serbia,
Ukraine) and the European Union who have commitiechselves to implement the Danube River
Protection Convention. The ICPDR deals not onhhiiite Danube itself, but also with the whole
Danube River Basin, which includes its tributaaesl the groundwater resources.

The goal of the ICPDR is to implement the DanubesRProtection Convention (DRPC) and make it
a living tool. In addition, the ICPDR is the bodhat coordinates the implementation of EU Water
Framework Directive and EU Floods Directive in ib@nube River Basin.

The ICPDR mission is to promote and coordinateasuigble and equitable water management,
including conservation, improvement and ration& akwaters for the benefit of the Danube River
Basin countries and their people. The ICPDR purguisanission by making recommendations for
the improvement of water quality, developing medias for flood and accident control, agreeing
standards for emissions and by assuring that treseeflected in the Contracting Parties' national
legislations and applied in their policies.

Figure 3 ICPDR Organigram
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10.2  Flood risk management in the Danube River Basin District

River basins, which are defined by their naturalgyaphical and hydrological borders, are the Idgica
units for the management of waters. This innovadipproach for water management is followed by
the EU WFD and has been adopted by the EU Floogcdie. In case a river basin covers the
territory of more than one country, an internationger basin district has to be created for the
coordination of work in this district.

The Danube and its tributaries, transitional watiees, coastal waters and groundwater form the
Danube River Basin District (DRBD). The DRBD covéte Danube River Basin (DRB), the Black
Sea coastal catchments in Romanian territory amd@thck Sea coastal waters along the Romanian
and partly Ukrainian coasts.

Due to reasons of efficiency, proportionality andine with the principle of subsidiarity, the
management of the DRBD is based on the followimgeHhevels of coordination (see):

= Part A: International, basin-wide level — the Roof Level;

= Part B: National level (managed through the competenhaities) and/or the international
coordinated sub-basin level for selected sub-bg3isza, Sava, Prut, and Danube Delta);

= Part C: Sub-unit level, defined as management units withe national territory.
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Figure 4: Three levels of management for WFD implementation in the DRBD showing the
increase of the level of detail from Part A to Part B and C

Part A
Roof Level

Part C
Sub-Unit Level

The investigations, analyses and findings for th&ilbwide scale (Part A) focus on rivers with
catchment areas >4,000 km

The ICPDR serves as the coordinating platform togite multilateral and basin-wide issues at Part
A (“Roof Level”) of the DRBD. The information incases in detail from Part A to Parts B and C.

The list of competent authorities is provided ia #innex 3.

The coordination at the basin-wide level (levelhas been accomplished through the activities of the
ICPDR Flood Protection Expert Group

The flood risk management issues in the internatisnb-basin of the Sava River are managed by the
International Sava River Basin Commission (ISRBth:Hwww.savacommission.org/ ).

The flood risk management issues in the internatisnb-basin of the Tisza River are managed by the
Tisza Group of the ICPDR (http://www.icpdr.org/miaictivities-projects/tisza-group).

The transboundary aspects of flood risk managebmemteen the neighboring countries in the DRBD
are covered by the bilateral agreements and atewiigtaon a regular basis by the bilateral
commissions. The list of bilateral agreementgdwioled in the Annex 4.

11 Solidarity principle

Solidarity principle is one of the objectives oéthRlood risk management plan for the Danube River
Basin District as described in the chapter 4.5.

The ICPDR is fully aware of importance of applicatiof the solidarity principle; one should not pass
on water management problems in one region to andimline with the EU Best practices on flood
prevention, protection and mitigation the appraerstrategy shall include retaining, storing and
draining (first make every effort to retain rairifat the spot, store excess water locally, only tle¢

the water be discharged to the watercourse).

That is why the ICPDR agreed that the measuresdeiimstream effects shall have the key priority
at the basin-wide level (i.e., measures like ndtueder retention, warning systems, reduction sk ri
from contaminated sites in floodplain areas, exgeasf information).

o ‘ SLOVAKIA | Status: Implemented
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Catchment of Bodrog river

Project: BeSa polder in the catchment of the Bodrogiver

Polder BeSa - a dry reservoir, which is part ofcheplex of water structures and installations binilthe area of the Eas
Slovakian lowland as a protection against extrelungdl and pluvial floods. Polder is filled only icase of extreme flood
situation in the Medzibodrozie area and also ire aasendangering of areas in the Bodrog river cagstirm Hungary. The
conditions of the polder operation are definechim lvilateral treaty between SK and HU.

Its purpose is to decrease the extreme water (Qih0®)e Laborec river at mouth of Uh river by ab600 ni.s?, to secure]
the water level in the Bodrog river at the railwaidge and to keep max. 936 cm water level at tijbway bridge at Stred
nad Bodrogom. The inundated area covers 1 568 lescamd volume of the polder is 53 mic’. Mischarging of water int
the BeSa polder is realized through an intake/ostieicture located at rkm 4,7 of the left-bank difehe Laborec river
Once the water level in the Laborec river decreaseser is discharged back into the Laborec rifére area of polder is
covered by forests and permanent green crops, ymasttl as pasture land. The operation of the Bd8emstarted in 1965.

157

Situation:- area of BeSa polder demarked by red lin
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To avoid the negative downstream effects the natilagislation shall contain provisions stipulating
that flood risk management plans shall not incloe@&sures which, by their extent and impact,
significantly increase flood risks in other couatri(as it is the case in e.g., the German FedeaigdW
Act (WHG)).

The top measures applying the solidarity princiglg on natural water retention and flood retention
by making every effort to retain rainfall at theogpstoring excess water locally, only then lettihg
water be discharged to the water-course and fudbenstream to the neighbouring country. These
measures include natural water retention in thehtaént, in wetlands and in settlement areas, soil
sealing reduction, restoration of flood plains aedimentation areas, land-use changes (grassing,
afforestation) and planning and construction obflaetention systems.

Instrumental to the efficient application of thdidarity principle is transboundary cooperation.
Establishing efficient bilateral cooperation withreeighbouring countries, including common actions
on transboundary rivers during flood and ice dedeisan effective tool to reducing downstream
impacts of floods. More information on the inteinatl cooperation is provided in chapter 10. An
efficient cooperation is also needed between ttiemal flood monitoring and warning services
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enabling rapid exchange of data on flood eventsvaardings. A supportive element is the use of the
Danube EFAS - the flood warning system amongubartountries.

12 Public information and consultation

This chapter will be finalized after the public softation will have taken place. Coordinated
approach with the WFD will be highlighted here

12.1  Danube River Basin District

12.1.10bjectives for Public Participation

The ICPDR is committed to active public participatin its decision making. The commission
believes that this facilitates broader supporipiicies and leads to increased efficiency in the
implementation of measures. The ICPDR pursuesdheuitation of stakeholders in the entire cycle
of ICPDR activities: from conceptualising policiés,implementing measures, to evaluating impacts.

In practice, the ICPDR pursues public participatioimarily through two avenues: (1) through the
involvement of observer organisations in its ongoiork; and (2) through specific activities thag ar
dedicated to public participation and information.

12.1.20bservers to the ICPDR

Observers of the ICPDR can actively participatalirmeetings of ICPDR expert groups and task
groups, as well as plenary meetings (Standing Wgridroup and Ordinary Meetings). Observers
represent a broad spectrum of water stakeholdegheibanube River Basin, covering social, cultural,
economic and environmental interest groups. A94#2 there were 23 organisations approved as
observers, all of which had the opportunity to cimite to the development of the Flood Risk
Management Plan. Observers are accepted upon a@ppfahe ICPDR and have to meet a defined
set of criteria.

12.1.3Public participation, communication and outreach

Under the umbrella of public participation, the @R pursues a range of activities. These include (1)
the provision of public information such as the @lepment of technical public documents and
general publications (e.g. the quarterly magaziaeube Watch); (2) environmental education,
awareness raising and outreach (e.g. the annwailfastival Danube Day or the teacher’s kit Danube
Box); and (3) public consultation activities difgdinked to the development of river basin
management plans.

12.1.4Public Consultation for the Flood Risk Management Plan for the DRB
To accompany the development of the Flood Risk Manmgent Plan, public consultation is strongly
interlinked with the work done in this field fordtupdate of the Danube River Basin Management
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plan according to Art. 14 of the Water Frameworkebive. It is done in three main stages
comments from the public are collected on (1) atable and work programme including public
consultation measures; (2) flood risk maps anddlbazard maps; and (3) the draft flood risk
management plan.

The timetable and work programme was published¢donments from 22 December 2012 to 22 June
2013; the flood risk maps and flood hazard mapsthediraft Flood Risk Management Plan will
enter the public consultation phase in 2015 antoeitvene in summer of the same year. The
opportunity to participate in each of these steps promoted through the ICPDR network of
contracting parties and observers; the ICPDR weligidr.org; and the magazine Danube Watch.

For the consultation on the draft Flood Risk Mamaget Plan, a number of additional activities will
also be pursued to actively involve stakeholdetsthe interested public. These include a
guestionnaire to collect opinions on all major dieap of the management plan; and a stakeholder
workshop to discuss the management plan in detaiaily July 2015. These consultation activities
will be supported by information materials on the#& Risk Management Plan, such as a brochure or
an information video.

12.1.5Links to public consultation for the DRBMP update 2015

All activities related to public consultation deibed here were aligned as much as possible with the
steps towards the finalisation of the 2015 updatee@Danube River Basin Management Plan. This
applies in particular to the publication of the ¢it@ble and work programme including public
consultation measures in 2013; and the public daatgan measures for the draft management plan.
For example, the stakeholder consultation works&@pjoint activity to highlight the interlinkages
between both plans and also to enable an attendi@okeo back; questionnaires were developed
jointly and referred to each other.

12.2  Links to public consultation on the national level

The Flood Risk Management Plan for the Danube RBasin provides a catchment-wide umbrella
and is complemented by national and sub-basin nesinaigt plans. These management plans are
developed with national endeavours in the fielgublic consultation. To support the information
exchange between the responsible authorities akadéitional public consultation activities with the
basin-wide level, information on national stepsdods the development of Flood Risk Management
Plans was collected. Meetings of the ICPDR an&xyzert Group for Public Participation further
supported a basin-wide exchange on the nationautizion work.

A summary of the public information and consultattaking place at the national level is provided
below pased on information received by 14 November 2014

12.2.1 Germany

In Germany public information and consultation stipulated in § 79 WHG. All results of the
preliminary flood risk assessment, the flood hdzaaps and flood risk maps are available for the
public in "WasserBLIcK'Wwww.wasserblick.net/serviet/is/136377/

The federal states provide more detailed infornmatio

" See "WFD & EFD: Public Participation Plan”. ICP@Rcument number: IC WD 517.
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Baden-Wirttemberdatip://www4.um.baden-wuerttemberg.de/serviet/isB0B)

Bayern:www.Ifu.bayern.de/hochwasserrisikomanagement

Public consultation attends the development of ¢Flesk Management Plans and is running similar
to the consultations for the WFD.

12.2.2 Austria

The public information and consultation processtii@r flood risk management plan in coordination
with the river basin management plan had officiaken started on 21 January 2015. The
consultation process lasts for 6 months, untilzhduly. The plans will be published by 22 December
2015 according to the EU Floods Directive and EU&l&ramework Directive.

Information referring to the three steps of FD iempéntation and a Web GIS application is publicly
available undenttp://wisa.bmlfuw.gv.at

PFRA/APSFRttp://wisa.bmlfuw.qgv.at/fachinformation/hochwasssko/risikobewertung.html

FHRM: http://wisa.bmlfuw.qgv.at/fachinformation/hochwasssko/Gefahren--und-Risikokarten.html

FRMP: http://wisa.bmlfuw.qgv.at/fachinformation/hochwassgko/hochwasserrisikoplan.html

Information specially processed for the publicrisyided underwww.wasseraktiv.at

12.2.3 Czech Republic

Flood Directive (Art. 9, 10) as well as Water Fravoek Directive (art. 3, 14) require public to be
informed and involved. The obligation to publistdanake available for public comments of
following documents is defined in Czech legislatinamely in the Water Act (Act no. 254/2001
Coll.):

« Preliminary flood risk assessment and identifiaatid areas with significant flood risk (2011)

« Timetable and program of work on river basin manag# plans and flood risk management
plans (2012)

e Flood hazard maps and flood risk maps (2013)

< Production of draft river basin management plarsdmaft flood risk management plans
(2014)

« River basin management plans and flood risk managepians amended according to the
evaluation of consultations with water users ardphblic (2015)

These documents must be available to the publicdomments for a period of 6 months. They are
published on the websites of relevant ministrisgrrboards and regional authorities. The
announcement of publication is done via officiahhis of the relevant ministries and regional
authorities. Draft flood risk management planssatdemitted together with the draft national river
basin management plans and draft river managentamt for sub-basins.

The Flood information system (POVIS)tétp://www.povis.czis used to inform professionals and
the general public about basic documents and nensthe field of flood protection and
implementation of the Flood Directive.

Results of mapping of flood hazard and flood riskse been made available for public on 22
December 2013 on the website of the central dataivsaisenttp://cds.chmi.cz. During March and
May 2014 the Ministry of the Environment organiZgtiseminars in county seats on this subject.
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In accordance with the terms of Flood Directive @zg&ch legislation the draft Flood Risk
Management Plan in the Danube basin has been peblfsr comments of public on the POVIS
website since 22 December 2014. At the same tinee nanagement plans for sub-basins have been
published on the websites of the respective rivarths together with their annexes containing
documentations of areas with significant flood @sk. Comments to the published documents can be
stated within 6 months, which mean until 22 Jun&520

In order to discuss the proposed draft flood risinagement plans proposals and documentations of
areas with significant flood risk Ministry of Eneinment in cooperation with respective regional
authorities and river boards have been organizingjrsars during February and March 2015.

12.2.4 Slovakia

Ministry of the Environment of the Slovak RepubMoE SR) is the competent authority for the
implementation of the Directive 2007/60/EC (FD) tike involvement of all interested parties,
coordination of the flood risk management plandwiwer basin management plans as well as public
information are established in the Act No. 7/2010l.®n Flood Protection. Into this national laveth
Directive 2007/60/EC has been transposed.

The completion of the first draft flood risk managmt plans for the national sub-basins, identical
with national subunits designated under the Divec®000/60/EC (full texts with attachments in their
entirety under the Decree No. 112/2011 Coll., lgydown the details of the content, review and
updating of the flood risk management plans) dhalfeady according to the Time and task schedule
for the preparation of the first draft flood riskamagement plans by December 22, 2014. All
information compiled under the requirements of Pe{iminary flood risk assessment, Time and task
schedule for the preparation of the first drafoflaisk management plans, Flood hazard maps and
Flood risk maps) are according to Art. 10 FD psiiéid for general public on the website of the MoE
SR (ttp://www.minzp.sk/sekcie/temy-oblasti/voda/octagned-povodnami/manazment-
povodnovych-rizikJ).

Under the Act No. 7/2010 Coll. on Flood ProtectAuticle 9 Paragraph 4 the first draft flood risk
management plans shall be carried out in coordinatith the reviews of the river basin management
plans under the Directive 2000/60 /EC (Water Fraorgwirective, WFD) and after the approval by
the Ministry of the Environment of the Slovak Repeithey also become the part of a revised
management plan of relevant river basin and osesymanagement plan of relevant national sub-
basin. These two strategic documents are jointyrstied for the assessment under the Act No.
24/2006 Coll. on Environmental Impact Assessmentife public consultations to receive written
comments and suggestions by December 22, 2014 dfaf flood risk management plans will be
available to the public on the website of the Miryi®f the Environment of the Slovak Republic until
June 22, 2015.

During 6 month period of the disclosure of thetfasaft flood risk management plans to the public,
special seminars should be organized throughowi&ia by the MoE SR in cooperation with the
Environmental Divisions of the District AuthoritieEhe scope of seminars will be to inform the
public about the content and the preparation psoéfiood risk management plans, proposed flood
protection and proposed flood protection measunds@create space for discussion. The audience
should be mayors of the municipalities or represrgs of communities united in micro-regions,
employees of offices of self-governing regions oheplvith the protection of property against floods
(e.g. employees of regional road administratiot.) eemployees of the Divisions of crisis
management of District Authorities, employees @&f Environmental Divisions of the District
Authorities and further public.

When FD entered into force, the competent authbity started a number of information and
coordination activities. Seminars were organizedhgyMoE SR to inform the public about the
preparation process and results of the Prelimifilaogd risk assessment and about the further steps i
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the process of the implementation of the FD, albéadd hazard maps and Flood risk maps, about the
Flood risk management plans and proposed floogption measures. Special seminars were held in
the period from November 30, 2012 to December 0122n each regional capital organized by the
Regional Environment Offices (District Authoritieig) cooperation with the Branches of the Slovak
Water Management Enterprise. At the conferencedd@®10: Causes, characteristics and
experiences held in November 2010 participantsccdigicuss flood risk issues. Information for
general public about floods and their consequearegublished and updated on a regular basis on
the website of the MoE SR (http://www.minzp.sk/sekemy-oblasti/voda/ochrana-pred-
povodnami/informacie-priebehu-nasledkoch-povodniakl-2001/).

To inform general public, as well as the profesaisnand to raise awareness about the flood risk,
possible flood protection measures, and to opeffotfuen for dialog of the professionals from
different interested parties the international stifie conferences "River Basin and Flood Risk
Management"were organized in 2Qbftp://mwww.vuvh.sk/index.php/sk_SK/rozne/manazrif@viod) and
in 2013 (http://www.vuvh.sk/index.php/sk_SK/konfec&e/zbornik-manazment-povodi-a-
povodnovych-rizik-2013).

The professionals can present to the general ptitdic knowledge, opinions and experience in the
field of flood protection in the Water Managemeotithal, which is available on the website of the
Slovak association of employees in water manage(@@yH) http://www.zzvh.sk/index.php?ID=24

In May 2006, the Working Group Floods was offigyadistablished as one of the working groups of
the MoE SR, which is involved in the implementatadrthe FD. Working Group Floods provided
professional support and space for consultatiomduhe processing of the Time and task schedule
for the preparation of the first draft flood riskamagement plans, Preliminary flood risk assessment,
Flood hazard maps and Flood risk maps and Floadwaagement plans. Members of the working
group include representatives of the MoE SR, SldWakter Management Enterprise, Water Research
Institute, Slovak Hydrometeorological Institute sbict Authorities, State Nature Conservancy of the
Slovak Republic, Slovak Environment Agency and ptheernal scientific and research
organizations.

12.2.5 Hungary

In Hungary the basic planning units of the floagknmanagement plans are the embanked floodplains.
These areas have the threat to be inundated bglfildods or by groundwater floods (excess water).
The numbers of the designated areas are 151 arespéctively and they are stated in the legislation
These coverages overlap with municipality and cptotrders, institutional operational borders,
furthermore in some cases the national bordere&cit of them are handled by only one Water
Directorate. The Water Directorates are responsdsleonstructing the plans, coordinate the local

and regional discussions with contributing partied the wider audience.

The EU Flood Directive in Article 10 declares thMgmber States shall make available to the public
the preliminary flood risk assessment, the floorand maps, the flood risk maps and the flood risk
management plans. In Hungary the links are theviofig:

PFRA
http://www.vizugy.hu/index.php?module=content&praaelemid=1&id=826

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

The Directive also says that Member States shabh@rage active involvement of interested parties in
the production, review and updating of the floaknnanagement plans. The Directive have been
implemented to the national law in the 178/201QLB/) governmental decree. In the 108 (2) section
the legislation obligate the involvement of the Regl and National Water Management Committees
for the development process. The 13. § (2) seatistinucts the designer to organize information
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exchange platforms and discussion forums for tfectfd population. It also emphasizes the need for
the strong connection to the institutes that agdidlg with the accomplishment of the Water
Framework Directive. From the beginning of 2014sthéask are also the responsibility of the Water
Directorates, so the cooperation is fundamentas. Adtional flood risk management plan will have to
be approved by the Government.

In the regional planning phase the Regional Watanagement Committee has to be involved, where
the maximum 25 members with voting rights are (12823. (VI. 27.) gov.dec.) the delegated
representative of the:

* ministries responsible for water protection andevatanagement

» responsible water directorate and water authority

* competent environmental protection, natural pradecand water authority

« national park directorates or the notary of the wipality (if locally protected)
» competent institute for public health and agricwdtu

* municipalities in the area of interest

* county municipalities in the area of interest

e regional tourism board

» chamber of agriculture, industry and engineers

« water management associations and companies féic pudrks

* NGOs and scientific organizations in the area tdrst with focus on specific topics
» additionally the national world heritage committeéh commenting rights

The same legislative document described the NdtWwager Management Committee as well, that
has even longer list of involved high level stakdbos. At the national level strategic questiores ar
addressed. The practical discussion takes plate aegional level.

12.2.6 Slovenia

Results of PFRA and FHRM are available to the puibirough websites
http://gis.arso.gov.si/evode/profile.aspx?id=atlagla@Arso and
http://gis.arso.gov.si/atlasokolja/profile.aspxAdas Okolja AXL@Arso.

Monitoring of FRMP progress is available in thel¢athat can be found at:
www.mop.gov.si/fileadmin/mop.qgov.si/pageuploadshoeth/voda/opvp/OPOPO.xls

Public consultation for FRMP is planned to be made similar way as for the RBMP.

12.2.7 Croatia
All results of the preliminary flood risk assessméahe flood hazard maps and flood risk maps are
available for the public at the www site of CroatWaters ahttp://korp.voda.hr/

The draft River Basin Management Plan (RBMP), whiatludes the draft Flood Risk Management
Plan (FRMP), was published at the www site of desatWaters athttp://www.voda.hr/hr/plan-
upravljanja-vodnim-podrucjima

The public consultation procedure will be carriad based on the applicable laws and regulations,
i.e. Art. 39 of the Water Act (Official Gazette 189, 63/11, 130/11, 56/13 i 14/14) and the
associated bylaws.
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12.2.8 Bosnia and Herzegovina

Formal consultation/information/participation presegegarding Flood risk management plan in FBIH
is defined in “Regulation on type and content @fnd for flood protection”, from 2009. In two

articles of this Regulation it is stipulated:

« Flood risk management plan includes (among othernsary of activities related to public
information and consultation (article 11.)

e Public participation in Flood risk management pgha@paration and adoption shall be
implemented according to article 38. of FBiH Wdtaw (article 13).

As FBiH Water Law entered into force in 2006.,&dil3. of the Regulation might be understood as
request to follow up procedure for public partitipa as it is requested for Water management plan.

Therefore, Water Agencies in FBIH should publiskafdof the Plan at least a year before the
beginning of the period to which the plan appl@a.request of legal or private subjects, Water
agency is obliged to allow an access to the doatsren basis of which the draft plan was prepared.
Legal and private subjects may submit to the WatgEmcy written comments on the draft plan,
within six months after its publication. Within #& months of the receipt of complaints from legal
and private subjects, Water Agency needs to pregpagport containing adopted or rejected
objections to the draft plan with an explanatioheTeport is an integral part of the plan.

Public consultation in water management sector tbgldefined by legal acts on state level. In case
of transboundary river basins, public consultatiight be regulated by an additional legal act.

12.2.9 Bulgaria

The public information and consultations in theqass of development of FRMP are regulated by the
Bulgarian Water act. The draft documents elabdratesach stage of the FRMP-development are
being published and made available to the publicémsultation and written comments. The
legislation requires publishing of the documentd @re start of public consultation to be announced
via a special announcement in the national mediarder to ensure an active involvement of the
public in the process of flood risk management@ecof stakeholders-meetings is organized during
the process of consultation. Representatives abwsitypes of stakeholders are invited to partiepa
in the meetings: local authorities - municipaBtend regions; civil protection units, water users;
scientific organizations, NGO'’s etc. Additionalthe documents published for consultations are
being presented on the Basin Board — a state-pablicsory commission which assists the operation
of the Basin Directorate. All comments and recomuiagions received in the process of public
consultation are being considered in the final ieersf the document. The published documents,
including information about the public consultasaare available on following links:

PFRA:

The report http://www.bd-dunav.org/content/upravienie-na-veflipravlenie-na-riska-ot-
navodneniia/predvaritelna-ocenka-na-riska-ot-naeoda-v-dunavski-rayon-za-baseynovo-
upravlenie/porn-v-dunavski-rayon/

Information about the stakeholder’'s meetinuso://www.bd-dunav.org/content/konsultacii-s-
obshtestvenostta/konsultacii-pri-izgotviane-na-porn

Comments and recommendations receiwéi://www.bd-
dunav.org/uploads/content/files/upravlenie-na-
vodite/upravienie na riska navodneniya/PORN/10 RRGinal BDUVDR Pril 10 1(1).xls

APSFR
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http://www.bd-dunav.org/content/upravienie-na-veflipravlenie-na-riska-ot-navodneniia/rayoni-sas-
znachitelen-potencialen-risk-ot-navodneniia/

Information about the stakeholder’s meeting$p://www.bd-dunav.org/content/konsultacii-s-
obshtestvenostta/konsultacii-pri-opredeliane-naiizp

Link to comments and recommendations receivese
FRMP

will be published on the web-addrégs://www.bd-dunav.org/content/upravienie-na-
vodite/upravlenie-na-riska-ot-navodneniia/plan-paavlenie-na-riska-ot-navodneniia/

12.2.10 Romania
The results and reports of the EU 2007/60 Diredti®d Risk Management are available for public
information and consultation on ,Romanian WatersitiNnal Administration portaiww.rowater.ro

The links for specific steps of implementation are:
- Preliminary flood risk assessmerititp://www.rowater.ro/EPRI/EPRI.aspx

- Flood hazard and risk mapsttp://www.rowater.ro/HHHRI/HHHRI.aspx

- Flood risk management plamtp://www.rowater.ro/PMRI/PMRI.aspx

- other statistics resulting from the Flood Direet
http://www.rowater.ro/Directiva%?20analizat%20statiDirectiva%20analizata%?20statistic.aspx

13 Conclusions and next steps

Danube Flood Risk Management Plan provides foortadl solutions towards flood protection,
prevention and mitigation according to the needbsivorities of the Danube River Basin District
(DRBD). It ensures relevant coordination of the liempentation of the EU Floods Directive within
DRBD and also promotes the achievement of enviroah®bjectives laid down in EU WFD
especially by refraining from taking measures ayaaging in actions which significantly increase the
risk of flooding between the ICPDR Contracting RaxtWith a view to giving rivers more space,
Danube Flood Risk Management Plan considers thetem&nce and/or restoration of active and
former floodplains and application of natural watetention measures. Development of river basin
management plans under Directive 2000/60/EC affidad risk management plans under this
Directive are elements of integrated river basimaggment. The two processes therefore use the
mutual potential for common synergies and bendiasjng regard to the environmental objectives of
Directive 2000/60/EC, ensuring efficiency and wise of resources.

Danube Flood Risk Management Plan summarizes thétseof the preliminary flood risk assessment
(PFRA) which were undertaken to provide an assessafgotential risks stemming from floods and
presents the areas of potential significant flaekl fAPSFR). For the APSFR in catchments
>4000knf the flood hazard maps and flood risk maps have pemtuced and are presented in this
Plan.

The Plan presents the strategic basin-wide levakomes to prevent and reduce damage to human
health, the environment, cultural heritage and eoma activity. Special attention in the Plan isegi
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to measures employing areas which have the pokeémtiatain flood water, such as natural flood
plains as well as the other areas enabling cdett@looding. The ICPDR is fully aware of
importance of application of the solidarity priniepn the flood risk management stipulating thag on
should not pass on water management problems inegi@n to another. That is why the ICPDR
agreed that the measures with downstream effeatkhsve the key priority at the basin-wide level
(i.e., measures like natural water retention, wayrgystems, reduction of risk from contaminateelssit
in floodplain areas, exchange of information). Tinpact of climate change on the occurrence of
floods has also been taken into account. An overafthe public information and consultation both
on the national level and on the basin-wide lesellso provided in the Plan.

The elements of the Danube Flood Risk Managememt Will be periodically reviewed in future on a
regular basis respecting the flood risk managemlamining periods, and after each review they will
be updated to reflect the latest level of knowledge

The final version of Conclusions addressing alsortext steps and the recommendations for future
will be prepared in 2015 upon receiving all datarfr countries.
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