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The problem

FLOODS
The major Natural Hazard in Europe

1998-2004: 100 major events, 700 deaths, 25 109 € of
iInsured economic lossess

FLASH FLOODS

Floods that hapen very quick
(the most devastating of all floods)
The most difficult problem facing the hydrological and

meteorological forecasters at present
WMO, 2006 (Info note # 19)



Mountainous areas and Mediterranean region
the most affected in Europe
(but they can occurr almost everywhere)

AGGRAVATING FACTORS

® Localized events

® STEEP SLOPES (Short time responses)

® SPATIAL AND TEMPORAL EXTREME VARIABILITY
® HEAVY RAIN INTENSITIES

® HIGHLY TORRENTIAL PHENOMENA

FF & DF happen usually together
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EU Research

Sustained support to research on Floods since the 80’s
(> 30 years of R+D projects)

Riverine Floods:

Significant advancements in improving forecasts,
management of structural defences and procedures to
increase public preparedness

RIS



EU Research

How to transfer the scientific
advancements to society?

Flash Floods:
Far from the advancements in riverine floods

Still a main challenge (worlwide)




EU Policy
Directive 2007/60/EC on the assessment and

management of flood risks
& 201 I:Preliminary Flood risk assessement

¢ 2013 Flood hazard maps and flood risk maps (number of inhabitants,
economic activity, environmental damage potentially at risk)

¢ 2015 Flood risk management plans: PREVENTION, PROTECTION and
PREPAREDNESS

& Steps to be reviewed every 6 years
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Objectlve

Improve preparedness and the operational risk
management of FF / DF

v

Produce methods and tools to be used by practitioners of the
emergency agencies and utility companies.

Support the EU Flood Directive implementation.

Produce a prototype of the operational platform designed to
be used around the EU



Capitalising on the results of the previous and on
going research

Filling the gap between what we know and can be done
and what is available in operational centres

CONSORTIUM: Participated in 21 EU projects on Floods




RESEARCHERS
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Development Partners

Universitat Politeécnica de Catalunya (UPC, ES)
MeteoSchweiz (CH)

Joint Research Center (JRC, EC)

Lancaster University (ULANC, UK)

Swiss Federal Institute for Forest, Snow and Landscape
Research (WSL, CH)

Wagenigen University (WU, NL)

Technological Centre of Water (CETAQUA, ES)
University of Salerno (CUGRI, IT)

University of Kuazulu-Natal (UKZN, South Africa)
Meteorological Service of Catalunya (SMC, ES)
Hydrometeorological Innovative Solutions (HYDS, ES)
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Operational Partners
Water Agency of Catalunya (ACA, ES)
SCHAPI (FR)

Glarus Kanton Emergency Department
(GLARUS, CH)

Autorita di Bacino in Destra Sele
(AdBDxSele, IT)

VERZASCA S. A. (CH)

AET (CH)

Environmental Agency of Andalucia
(AMAYA, ES)



Research: Previous & Practitioner's
Ongoing expertise

Expertise Operational
Needs

Forecaéi‘ing and
Warning Systems

Produce a prototype of the operational
platform designed to be used around the EU
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Oriented to FF/DF

PLATFORM

[ Advanced Rainfall Forecasting J
for

® Lead times: 30min-> 72 h

( FF/DF Guidance for Risk Management ]

® Based on EFAS Forecast products
® Based on Advanced Rainfall Forescasting (+Radar)
® Adapted to 1 km2 scale in fast response areas

[ Probabilistic Hydrologic Forecasting J

® Using adapted hydrological models

FF/DF Early Warning using a Rule-Based

by Future Changes

® Climate change, urban areas, land use, forest fires.

[ Assessment of Impacts induced ]
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Ensemble Radar Blending
Nowcasting Radar-NWP

® High resolution radar nowcasting probabilistic
outputs (ensembles) for FF & DF forecasting (up to 2 h)

® Combining (blending) radar rainfall nowcasting with
probabilistic NWP products (between 2h and 6h)

1| @ Adapting high-resolution meteorological model
1), forecasts to FF & DF early warnings




® Probabilistic Early VWarning System at | km resolution up to
| based on rain intensities excedences
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( FF & DF early warning systems )

T ]

® Probabilistic Early VWarning System at | km resolution up to
based on rain intensities excedences
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---------

| FF & DF early warning systems |

Based on the current EFAS system (European Flood Alert
System) oriented to large river basins.

Develop an adapted system for FF :
EPIC (European Precipitation Index Climatology)

FF Early Warning System at I km resolution up
to based on probabilistic rainfall
forecasts
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Y  Verzasca river
Pincascia Radar Radar Raingauges
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Majuf flood event of Verzasca river

In collaboration with M Zappa, WSL.

Germann et al, QJERMS, 2009



" FF/DF Probabilistic Early Warning using a Rule-Based i
system for complex processes

\ J

® |dentification of the governing variables of the process
(rainfall, terrain, land use, vegetation, debris availability)

® Ruled-base system associating values of triggering
inputs and the model outputs through models.

® Fuzzy-logical methodology to use it in real-time

Debris Flow Simulations T
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Rainfall thresholds curves

The obtained data set has been elaborated in order to draw intensity-durations curves for any fixed
value of the antecedent rain.

Any intensity duration rainfall curve corresponds to a fixed value of the failure percentage

T antecedentrain =0 7

1954 event
Reacting elements
1 2.8%

jrainfall threshold
/ (Calcaterra et al.
| 2000)

+ 4 + t t t -i
1.00 200 300 400 500 6.00 7.00 8.00 900 1000 1100 1200
Duration [h]




Rules validated trough the back analysis of a past event
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Mapping of debris flow Hazard

Solid-liquid discharge

rainfall with a

given intensity land stability hvdr.t: gr.ap!'.t of flow propagation
duration, and model el model
prubab;I'rtv discharge

warning is given when a the instable total
volume is greater than a critical value

Hazard map

Probability of
ocurrence
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[ Impact of future Ehénges J < 1 4 ! J\f l?;ﬂ l” j %

@® Using the ruled-based system to assess imacts on FF & DF
occurrences due to changes in:

® Rainfall regime due to climate change

» Basin responses following scenarios of potential future
socioeconomic and land use changes and impact of forest wildfires
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VPRANTO;

Better
Understanding

“Papers”

Operational
Tools

“Decission making
support systems”

Produce a prototype of the Tools’ platform
designed to be used around the EU



( Practitioner's Tool i

® Development of a prototype of the operational FF & DF
forecasting platform

’ ‘ Data

algorithms
A
| _
Practitioners requirements Practitioner oriented




. Expected Tools:

Probabilistic FF & DF
early warning system

urrent simulation time: | Measursd data and forecast Measured da in

2010-04-22

4 B / ]

= _ N

G - % Rule-based probabilistic FF &
! DF forecasting system

' \1 Radar ensemble nowcasting

H);drological probabilistic FF
forecasting system




o Rainfall field

Warnings

IMPRINTS

T IMPRINTS 9

of :

Rainfall estimates

Y
® Radar rainfall estimates :
» Nowcasts products o

e Accumulated products _;.'.' Animation
Yo
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Nowcasting Forecast

Warnings
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Precipitation index
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Workshops RV SIIVRINTS D

4 Workshops supporting the lmplementatmn of
the Europeah Flood Dlrectwe

G
1st IMPRINTS Workshop = =

Barcelona (Spain) 17th June 2010
BISI( identification oriented @

FUE. -

2nd Toulouse_(France) 4th February 2011
Mediterranean area oriented

3rd Salerno (Italy) 26th January 2012
Debris flow oriented

4th' Brussels (Belgium)_20th September 2012

Presentation of the platform for Decission makers
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IMPRINTS

IMproving Preparedness and Risk maMagemenT for flash floods and debriS flow events
(IMPRINTS) - EC FPT project
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