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The general objective of the LOCALL4FLOOD project is to improve flash flood risk management in
Mediterranean regions
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Integrated Multi-stakeholder Governance Model (IMGM)

PREVENTION ADAPTATION MITIGATION
Development and Design and implementation Promotion of the
implementation of of educational materials implementation of

early-warning systems to and activities to raise Nature Base Solutions
improve flash floods awareness and improve the (NBS) to mitigate
prediction response capacity of flash-flood risks.

citizens and authorities to
these events.
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Catalogue of Nature-Based Solutions (NBS) for flood risk management !sgrgﬁagaeg

LocAll4Flood @

Co-funded by
© rocamsriooa | [0t11ES [RRY U vnen

Toolbox for decision-makers and
practitioners seeking effective and
sustainable solutions to mitigate flash
floods.

September 2024

CATALOGUE OF THE MITIGATION SOLUTIONS
AVAILABLE IN THE 4 DIFFERENT
TOPOGRAPHICAL AREAS.

https://locall4flood.interreg-euro-med.eu/what-we-achieve/

https://locall4flood.interreg-euro-med.eu/events/




Catalogue of Nature-Based Solutions (NBS) for flood risk management

17
Natural inland wetlands restoration

Technical description

It refers to the rmmim olcons(mcaed wetlands in
Bartan - or Melistriad By I ing_or
creating Me weﬂmds. they function &s natural

flood slowing down runoff

“ pmading Nbil& for a variety of flora and fauna.

g gov.sl
Topographical area urban- industrial
Scale of imph ! dium- large- large
Examples of analyzed projects promoting or
i ing the X AQUACROSS, BRIGAID, OPTWET
Benefits Barriers
& Absorb and store rairmwater < and

12 Stakeholders' awareness and nterest
22 Technical challenges

% Legal and policy restrinctions.

2 Public acceptance

4 Knowldege gap

4+ Coordination between sector

+ Reduce stormwater runoff

2 Aood and pesk flow reduction

2 Recharge groundwater

# Enhance water infiltration

# Reduce coastal erosion

¢ Reduce pressures on urban surface

Effectiveness domain
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Afforestation and reforestation

Technical description

It refers 1o tree planting and forest restoration in
upstream areas, which enhances sail infiltration,
reduces surface runoff, stabilizes slopes, and
m-;ulu.u river flow. Additionally, pumig nm

along rb and Roodplai
subillze soil, improve infiltration, md reduee
erosion during floods.

Irage: wos.com
Topographical area natural
Scale of impl ion large- extralarge
PaTPIES Of Sryued PrOECts PromOtinE O MOORLIFE, NAIAD, OPERANDUM
Benefits Barriers
2 Absorb and store ranwater U E and fi

2 Reduce stormmwater runoff

** Food and peak flow reduction
% Recharge groundwater

' Enhance water infiltration

* Reduce coastal erasion £ Knowldege gap

* Reduce pressures on urban surface ++ Coordination between sector
Effectiveness domain
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River floodplains restoration/
Channel Naturalization

Technical description

It refers to natural or artificial areas, characterized by
layers of soil, diverse vegetation, and engineered
materiais that are found along watercourses.

g natural  ch | features, m as

ders and floodpl o

mmse stability, increases water mqe
y, and red son and sedi

Inage: &

Topographical area urban- natural

Scale of implementation large- extra large

SNspon ok 54 projectsp 'O AQUACROSS, NATURAL COURSE, CLARITY
Benefits Barriers
2+ Absorb and store ramwater L E and fi

12 Reduce stormwater runaff

22 Flood and peak flow reduction

21 Recharge groundwater

7 Enhance water infikration

¢ Reduce coastal erosion

2+ Reduce pressures on urban surface

1! Stakeholders' awareness and interest
¢ Technical chalienges

2% Legal and policy restrinctions

24 Public acceptance

* Knowddege gap

4+ Coordination between sector

-

Effectiveness domain
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Priority recommendations and key policies

Floods Directive (2007/60/EC) Flood Risk Management Plans

« Consider ‘...areas which have the potential to retain flood water, such as natural floodplains...’
* Include the...improvement of water retention...’

« Consider ‘the maintenance and/or restoration of floodplains...".

Water Framework Directive (2000/60/EC)

« ‘Member States shall protect, enhance and restore all bodies of surface water’

Nature Restoration Law (2024/1991)

« ‘Member States shall ensure that the natural connectivity of rivers and natural functions of the
related floodplains restored’
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River basin management
in a changing climate

Common Implementation Strategy for the
Water Framework Directive and the Floods Directive

Guidance document No. 24
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The European Union published (2024) an updated
guidance document, River Basin Management in a
Changing Climate, which calls for a shift

towards nature-based solutions (NbS) to improve
resilience.

The publication is part of the EU's strategy to
implement the Water Framework Directive (WFD) and
the Floods Directive (FRMD).

It emphasises the need for integrated water
management approaches that balance ecological
protection and climate adaptation.



https://www.naturebasedsolutionsinitiative.org/news/united-nations-environment-assembly-nature-based-solutions-definition
https://environment.ec.europa.eu/topics/water/water-framework-directive_en
https://environment.ec.europa.eu/topics/water/floods_en

River basin management
in a changing climate

Common Implementation Strategy for the

Water Framework Directive and the Floods Directivg

Guidance document No. 24
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« The evaluation of the first FRMP (European
Commission, 2019) found that NBS are included in
most plans.

* Yet, the dominance of grey infrastructure for flood
risk management remains.

« Engineers are more familiar with traditional (grey)
infrastructure.

« Limited awareness of best practices

 Financial constraints and concerns over
maintenance costs.

Training and clear guidelines are needed to promote NBS
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The aim of the Training programme is to improve
cooperation among stakeholders and involve them into
planning and execution of prevention, adaptation and

mitigation actions, as a tool to reduce flash-flood risk
and provide multi-benefits.

December 2024

LOCALL4FLOOD INTEGRATED
MULTISTAKEHOLDER GOVERNANCE MODEL -
TRAINING PROGRAMME

https://locall4flood.interreg-euro-med.eu/events/

https://locall4flood.interreg-euro-med.eu/what-we-achieve/
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Flood Risk Management: Tailored Adapting to Flash Floods: Enhancing Mitigating Flash Floods using
Approaches and Stakeholder People Awareness and Preparedness Nature-Based Solutions

Engagement for Flash Floods

« Training Presentations: Training Presentations:

« Training Presentations: l.  Multi-level stakeholder engagement l. Mitigate Flash Flooding:
I.  Principles of Flood Risk in flood risk management. shifting from grey to green
Management and the EU Il.  Community awareness as an approaches.
Floods Directive. adaptation tool to flash floods. Il. Nature-Based solutions for
Il.  Early Warning Systems: mitigating flash flood risks.
Enhancing Preparedness for * Current situation of citizens’ awareness and
Flash Floods. risk perception on the pilot site. * Presentation of a catalogue of
NBS for flash flood risk
« Practical exercise and analysis onthe « Co-design and co-implementation of the mitigation.
local FRMP. education materials and activities to
increase this awareness. ¢ Co-design and
» Co-implementation of the local Early co-implementation of NBS at
Warning System. * Co-analysis of the current flood response pilot scale.
chain.
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Trainning Programme and workshop

.stakeholder stakeholder stakeholder
identification caractherization structuring
AIM D am =

o

AIM

Systematically identify aie kel hiere :

; mi ”'g:ur:.' |,°rn =5 interests, legitimacy, and
5 ; SR interrelations to shape tailored
by, influence, or contribute to strateg -
the project. geg g
TOOLS TOOLS
Power-interest Grid Salience Model Matrix
Stakeholder Mapping Social Network Analysis
Desk review tools Stakeholder SWOT Analysis
Exploratory Interviews Focus Groups & Interviews:

o 2

Stakeholders Engagement

choice of
participatory
techniques

Select appropriate techniques

Organize stakeholders into
based on stakeholder profiles,

functional or decision-making

groups and define their project goals, and desired level
perspective. of engagement.,
TOOLS TOOLS
Causal Loop Dlagram Informing
Decision Tree Models Oonsul?:lng
Functional Grouping Boards Engaging
Network Centrality Mapping Co-deciding

Hybrid/Digital Tools
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effectiveness
of stakeholders’
involvement

Effectively apply selected
techniques, facilitate safe and
inclusive dialogue, and collect

usable input for decision-

Measure how effective the
engagement process has been
in terms of quality, learning,
and actual impact.
making

TOOLS TOOLS
PrefPost Surveys
Participatory Facilitation Qualitative Analysis
Data Collection & Notes Mental Model Mapping
Contribution Mapping Decision Tracking &
Transparency
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Stakeholder engagement process followed, including identification, characterisation, structuring,
selection of techniques, implementation and evaluation of the effectiveness of engagement.
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MALLORCA (Spain} MALTA CATALONIA (Spain)
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MTEAMWORK

MANRITY DOVER v

ADMINISTRATION & |CIVIL SOCIETY & LOCAL

POLICYMAKERS COMMUNITY PRIVATE SECTOR ACADEMY & RESEARCH

https://locall4flood.interreg-euro-med.eu/news/




CENTRAL MACEDONIA (Greece)

BARI (Italy)
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BULGARIA

ADMINISTRATION &
POLICYMAKERS

CIVIL SOCIETY & LOCAL
COMMUNITY

PRIVATE SECTOR

ACADEMY & RESEARCH

https://locall4flood.interreg-euro-med.eu/news/

s —



https://locall4flood.interreg-euro-med.eu/news/

Co-funded by
the European Union

1HILCIIrcy
Euro-MED

LocAll4Flood

Priority recommendations and key policies
Floods Directive (2007/60/EC)
Water Framework Directive (2000/60/EC)
Nature Restoration Law (2024/1991)
Public participation is integrated in the process of the Floods Directive, Water Framework

Directive and the Restoration Law to ensure a wide societal engagement in the identification,
selection, and acceptance of the best and most cost-effective measures

Significant effort and dedicated funding are required to
effectively engage the community.
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Flash flood awareness and risk perception evaluation inierreg
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Flash flood awareness and risk perception
evaluation at each pilot site as a basis for designing
educational materials and activities.

FLASH FLOOD AWARENESS AND RISK
PERCEPTION EVALUATION AS A BASIS TO
DESIGN ADAPTATION SOLUTIONS IN THE 4
DIFFERENT TOPOGRAPHICAL AREAS

https://locali4flood.interreg-euro-med.eu/events/

https://locall4flood.interreg-euro-med.eu/what-we-achieve/
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Priority recommendations and key policies

Floods Directive (2007/60/EC)

» Requires public access to flood maps and management plans to raise citizens' awareness
of flood risks and mitigation measures.
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Flood Risk Maps ; ?2
« Limited knowledge of key concepts A ————

detected in all sites: EU Flood Directive,

risk maps, NBS
Meteorologial Alerts ?
Systems

Nature Based
Solutions |rs—

European Union ?

Flood Directive

Design education materials and activities
to improve knowledge and raise awareness

Not only information, but active training and

activities are needed to enhance flood awareness Green SO.uﬁons?
and support NBS implementation.

0 20 40 60 80 100
Percentage
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https://locall4flood.interreg-euro-med.eu/what-we-achieve/




Education materials to improve flood awareness and acceptance of measures adopted

E x h i b i t i 0 n a n d L e a fI e t ABAN'S QUE ARRIE! LAIGUA, PREPAREM-NOS EN COMUNITAT

Mapa de perillositat d'inundacié a Gurb per a diferents escenaris
segons el periode de retorn de 10 (T10), 100 (T100) i 500 anys (T500)

&\ adistica d'esdevenir-se un cop cada 10, 100 o 500 anys. Es important destacar que pariem
' Quan arriba un avis dels sistemes dalerta de probabilitat r gde certese

plimelenca, no hi ha temps per qubrar. \ sk a

Activem els protocols d'emergéncia, La Directiva Europea dinundadons estableix que els organismes de conca de cada Demarcacié Hidrografica (p.ex.

mobilitzem els equips, tanquem els accessos 5 ! = < 4

periosos i avisem la poblacis. Cada minut y rAgéncia Catalana de FAigua a les congues internes de Catalunya) elaborin un Pla de Gestid del Risc d'Inundacé

5‘;";‘;‘,‘:"’:;’;;;”2{’;;; de f"jl‘i"cgffé; Hipa (l.’GRI). que s'actualitza cada Sis anys. Es PGRI identifiquen les zones amb risc | Incorporen mapes de perillositat |

territori, treballar colze a colze amb la gent risc —amb escenaris dinundacié | afectacions a persones, activitats i patrimoni—, a partir dels quals es defineixen
mesures de prevencid i protecdd. Aquesta informacié es trasilada als plans locals de protecdié civil (DUPrOCIM).

i actuar abans que passi la catastrofe és
=iy /

e

A4

A l'escola ens vam adonar que el riu no
sempre és previsible. Un dia plou lluny,

a la muntanya, i de sobte el riu s'infla i
s'emporta tot pel davant. Altres vegades, és
aqui mateix on cau una tempesta intensa i
en pocs minuts els carrers s'omplen d'aigua.
Ara entenem que no és només quiestié

de pluja: hem aprés a llegir el paisatge
per comprendre com funcionen aquests
ecosistemes i, aixi, poder-nos protegir millor.

tan important com la resposta mateixa.

Alumnes i professorat Protecci6 civil i policia

Alguns exemples de solucions basades en la natura que
poden ajudar a reduir el risc associat a les inundacions:

Corredors verds urbans i6 i i i i estanys urbans

Com afecta la urbanitzacié
al risc d'inundacions?

Els canvis en els usos del sl han incrementat el
risc d'inundacions sobtades perqué sovint impliquen
la substitucié de superficies naturals —com boscos,
prats 0 zones humides— per arees urbanitzades. Paviments permeables Terrasses i practiques Jardins de pluja Restauracié Restauracié de zones humides
i aparcaments verds de conservaci6 del sol i canals vegetals derius i riberes naturals continentals
Aquests canvis redueixen la permeabilitat del sal i, u "
per tant, la seva capacitat per absorbir a de pluja,
fet que augmenta I'escorrentia superficial. Aixd fa que,
quan es produeixen precipitacions intenses, laigua es
desplaci més rapidament cap als cursos fluvials o al
sistema de drenatge, que poden col-lapsar per la gran
quantitat d'aigua acumulada en poc temps. A més, la
construcci6 en zones inundables o properes a cursos
diaigua pot bloquejar el pas natural de laigua, agreujant
encara més els efectes d'aquestes inundacions sobtades.

Mesures naturals Tecniques de gestié Parcs costaners inundables,
de retenci6 d'aigua sostenible del sol zones humides costaneres
¢ L3 i i salines

e retencid | rescloses) Toracional | laurat de conservacié)

LLEGENDA @ T=10anys | T=100snys | T=500anys Font: Agéncia Catalana de TAGua




Education materials to improve flood awareness ang

Poster and magnet
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Be alert and % Yo, For more
stay safe e reges ¥ information
Civil Protection ? : Energy & Water
Department (CPD) 2 Agency (EWA)

In case of heavy rain
or a flood warning:

If possible, move
to the upper floors. Turn off the

il
If not, leave the main power
building. switch.

Close doors \ Do not go into
and windows. garages or

basements.

In case of any
doubt, call 112

interreg - Counded by

Euro-MED the European Union
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Queé fer i qué evitar abans, durant i després
de pluges intenses o avis d'inundacié?

Abans d'una inundacié sobtada

Coneix les zones de risc

Meatifica rees prapenses No ignoris avisos

ainundadions (rius, - P e

rieres, zones baixes). d'inundacié ni

recomanacions

Planifica les rutes d‘evacuacié
d'evacuacié Sequeix les i::v:is's

Conclces mtes diponities. indicadions de les autoritats.

espedalment sivius
en zona de risc.

No travessis el llit del §
riu ni passos soterranis {8
Ni & peu ni amb vehide: no
travessis rius, rieres, torrents,
passos soterranis ni zones
inundables. No subestimis

la forga de Faigua.

Si pots, puja als

pisos superiors

Sino, surt de l'edifici i dirigeix-te
& un refugi segur, lluny

de les zones propenses &
acumulacions d'aigua.

No salvis objectes

Prepara't 3
Desconnecta l'interruptor ?;‘:::I: saiver cbjectes
" ol " il r
N general de l'electricitat i de casa ni baixar al garatge ©

tanca portes i finestres. b
saterrani a buscar e cotxe,

Escolta les autoritats No facis servir el cotxe

Segueix les instruccons ﬁ Surt ded vehide | busca un
de Proteccid Civil i serveis lloc edevat i sequr. No intentis
d'emergéncia per radio, mabil creuar ponts, carrers o

(p.ex. EU_ALERT) o megafenia. carreteres inundades.

Avisa i ajuda els altres No saturis les linies
Ajuda persones vulnerables, d’emergéncia

perd prioritza sempre la Fes un (s responsable

teva propia seguretat. del teléfon.

Després d’'una inundacié sobtada

No tornis a casa No entris a casa sense

& fins a rebre avis % revisar abans els danys
Les autoritats tinformaran Comprova l'sstructura i possibles

quan sigui segur. cables eléctrics caiguts.

En cas d'emergéncia,  Peramés

truca al 112 lnformac_ié
consulta:

Estigues al cas

App Seguretat
Gutadana - Vie,

Loyt ot

.
Interr - Cutmnd
099 o e Lt ABota

IO, SN e i




Thanks for your attention!
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https://locall4flood.interreg-euro-med.eu/
https://www.linkedin.com/showcase/locall4flood/about/

