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ANYWHERE tools to support more
efficient response

through activation of self-protection
FRMPs (Flood Directive)
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Storms and Floods: challenges for a better
management in a changing environment

I A rising tide > X3 from 1980

Natural disasters by cause

B Meteorological: Storms
Bl Hydrological: Floods, landslides and avalanches
W Climatological: Extreme temperatures, droughts, forest fires
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CHANGE OF PARADIGM:

From RE-ACTIVE to
PRO-ACTIVE RESPONSE

Advanced detection and
response

Connect them to the local
needs to SUPPORT

Translate best adapted
METEOROLOGICAL
FORECASTS into IMPACT
FORECASTS




Translate best adapted

METEOROLOGICAL |
FORECASTS into IMPACT Multi Hazard
FORECASTS Early Warning System

MH-EWS products

Floods, flash-floods, debris flow and
landslides

Heatwaves and weather-induced health

impacts Convective storms, severe winds Storm surges

b r SYSTEM

Harness the por ess loolut, Designed and
Tt www.anywhere-h2020.eu/catalogue i T

MULTI-HAZARD EARLY WARNING e A4EU OPERATIONAL PLATFORM
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How we can support decision making at 4
operational control centers during /
flood emergencies?

——————




Riverine Floods
(Coastal too):

¢ LONG time responses
(days)

< We know WHERE
® Mapping of risk can be done
® Defence and structural
measures are possible

® PLANNING is
CRUCIAL

< We know WHATTO DO
@ River restauration

® Floodplain recuperation
@ EVACUATION can be
done

Flash and Pluvial Floods:

@ SHORT time responses

(several 1/4 h)

¢ Can be ANYWHERE

® Probability increasing with CC +
increase of HEAVY RAINS +
increase of URBANIZATION

® Structural measures are out of
question

® REAL-TIME
MANAGEMENT of the
RESPONSE is CRUCIAL

; We DON’T KNOW what to

do! Need of a NEW

PARADIGM

@ CITIZENS involvement

® SELF-PROTECTION Flood
Risk Management Plans



Translate best adapted
METEOROLOGICAL

FORECASTS into IMPACT Flash Flood Impacts
FORECASTS
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Catalogue of ANYWHERE Products for Hazard Forecasting and impact _ R F SRR T . j :
Localiration duse to Weather and Climate Ewvents
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anticipation

At 1km over the entire EU, at 200m in pilot sites




FF-EWS CONCEPT First developed in Catalonia

for the Water Agency and
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2006: FF-EWS operational
at Water Agency of Catalonia

2009-201 2
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FP7-ENV-2008-1-226555
January 2009 - November 2012

EC FP7 PROJECT COORPINATED BY
&

2012

BASED ON NWP

BASED ON RARAR

2012-2017 .
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Hazard Assessment based on Rainfall

Fur|||'--'~.i-||1 s
@ Civil Protection Prevention & Preparedness Projects H

European Demnnstratlnn nf a relnfall and
lightni @ T

Integrating a European Rainfall-induCed
Hazard Assessment system (ERICHA)

ERICHA ™

Prevention & Preparedness Projects E

@ =" Coordinator:
50
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Flash Flood Hazard
Warning BASED ON
OPERA DATA
into EFAS
ERICHA




EUROPEAN FLOOD AWARENESS SYSTEM (EFAS)
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MULTI HAZARD EARLY WARNING SYSTEM

E @ 200 m

resolution

e
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ANYWHERE

CIVIL PROTECTIONS SELF-PROTECTION FRMPs
More efficient RESPONSE Citizens / Activities
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112 Calls

B —— e 112 calls and
Integrate IMF_’AC T - - aasomn argwdsourcing
FORECASTS with local = ) (60, 90] min

layers to e T EU Flood Directive

in Hlsk Maps

EMERGENCY COMMAND ([l = R i
CENTRES

Auto_n]atic activation
of critical points
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112 Calls

] G & 112 calls and
Integrate IMPACT S =em crowdsourcing

9 (30, 601 min

FORECASTS with local = ; © (60, 90] min

layers to EU Flood Directive
in Risk Maps
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i! *carpabllltles_‘

Integrate IMPACT
FORECASTS with local
layers to
in
EMERGENCY COMMAND
CENTRES

Meteorological
Forecasting

From EU scale to
BUILDING scale

KEY TOOL For Flood Risk
Management Plans in the
EU FLOOD DIRECTIVE




QAHY”HERE The Challenge Services Who we are The Project News
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The ANYWHERE approach based on impact forecasting
represents a disruptive innovation in the field of the
climatic emergencies operational management

Meteorological Hazard Impact
forecasts forecasts forecasts

www.anywhere-h2020.eu ANVW%ERE @:}
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“ h IMUMDACIONES = ERIC reporting points {(EFAS} - Capas de Riesgo - Mapa Base - 14-11-2019 01:04 proteccio civil
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Forecast return period of ERIC
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Reactualizacion del Modelo del dia
14/11 a las 12h UTC:
el aviso pasa a nivel 2
(20% de superar T > 5 anos)

e INUNDACIONES ~

ANTWHERE

Return Period [years)

Forecast return period of ERIC
COSMO-LEPS 2019-11-14 12:00 UTC

1 P(T>2)=02%
S

Area = 71 km®
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Estimacioé de la precipitacié acumulada (mm)

22 i 23 d'octubre de 2019 (fins a les 6h)
S'obté combinant les dades dels radars de la XRAD i dels pluvidbmetres de la XEMA 2 2 - 2 3

Y October 2019
Catalonia
Event
accumulated
rainfall

— . Servel Meteorologic Auyw H ERE @

0 0105 1 2 5 10 20 35 50 65 80 100 150 200 |meteo.cat| ¢ Catalunya p >y




Forecast return period of ERIC
COSMO-LEPS 2019-10-22 00:00 UTC
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22 October 2019 Flash Flood

ANYWHERE warnings: ER'%@M?!!@?J&C
at 10h) and-ERICHA (orange warning

|ssued at 20h45, 1h30 in advance)
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22 Oct 2019 @22:15

*f,} Montblanc (riu)

‘orament

“A

Coordenades: 347766 4580851 31T
Codi Estacid: 430862-001

Riu: RIU FRANCOLI

Municipi: MONTBLANC

Comarca: CONCA DE BARBERA
Conca: EL FRANCOLI

Grafiques - dissabte 26, octubre 2019
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9 October 2018 Mallorca Event

Heavy rainfall (>200 mm in few hors) caused flash floods,
mainly in the village of Sant Lloren¢ des Cardassar.

13 fatalities, 600 residential houses affecte, over 90 M€
in damages




9 October 2018 Mallorca Event ‘@
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_Mallorca Flooding Areas Map
T =10 year return period
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Is it good enough to support emergency
management?

How it compares with a full hydrologl
model ?




Genova (Italy)
10th of October 2014
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after > 300 mm of accumulated rain in few hours
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Control points: time series

445
e 444
A =90.9 km?
Genova-Bisagno
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total acum = 201 mm

|
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October
2014

Comparison of two early warning systems for regional flash flood hazard forecasting.
Journal of Hydrology, 572: 603-619. May 2019




Control points: time series
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Comparison of two early warning systems for regional flash flood hazard forecasting.
Journal of Hydrology, 572: 603-619. May 2019




Control points: time series
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Comparison of two early warning systems for regional flash flood hazard forecasting.
Journal of Hydrology, 572: 603-619. May 2019




Control points: time series
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