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The Challenges

©

Increasing anticipation in time
* Improve rainfall forecasts in space and time

©

Increasing anticipation in effects ol 82
* Improve forecasting and warning tools S

©

Introduce probabilistic forecasting
* Improve decision support

©

Increasing Preparedness
* Developing appropriate management tools
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o IMPRINTS §
Objective

Improve preparedness and the operational risk management of FF / DF

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

Produce a prototype of the operational platform

designed to be used around the EU
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Main Research Topics IMPRINTS |

o Lead times: 30 min-> 72 h

~ Based on Radar and blending Forecast < 6 hours
-~ Based on EFAS Forecast hydrographs > 6 hours
~ Adapted to 1 km2 scale in FF prone basins

o
o

< Uncertainty in the hydrological models and outputs|

- Future rainfall, urban areas, land use, forest fires.
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Guadalhorce
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Radar Blending Meteorological rainfall
Radar-NWP forecasting (NWP)
Current
time 2 hours 6 hours 72 hour

& Improve high resolution radar nowcasting probabilistic outputs
(ensembles) for FF & DF forecasting

¢ Combining (blending) radar rainfall nowcasting with probabilistic NWP
products for mid term forecasts

e Adapting high-resolution meteorological weather forecasts to their use
for FF & DF early warnings (from 6h to 72 h)

26%-28 May 2010, Cagliari, Italy
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IMPRINTS )}

High resolution probabilistic Early Warning System at 1km
resolution up to

©Rainfall nowcasting, based on radar+ COSMOLEPS data
(leadtime < 6 hours). Aggregated rainfall in river cells.

©Reference thresholds based on available rainfall statistics,
representing hazard

Olssuing Hazard-based flood Warning: Exceeding thresholds
in river cells

Low computational time

FF Guidance system

...nhot a classic hydrological model

26*-28% May 2010, Cagliari, Italy



High resolution probabilistic Early Warning System
at 1km resolution up to 6h lead time

T
2|

Guadalhorce basin
(Malaga)
16/02/2010

Example of
PFFGS 1 km
Source: CRAHI

Flood Warning
Exceeded Return Period T(years) 2 5 10 25 50 100 200

26'"-28" May 2010, Cagliari, Italy



IVIPRINTS

Adaptation of

Accum Rainfall COSMOLEPS 7 km
(mm/h) to the probabilistic

Early Warning System

Catalonia domain
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Adaptation of

Accum Rainfall COSMOLEPS 7 km
(mm/h) to the probabilistic
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Adaptation of EFAS (European Flood Alert System) to FF & DF prone
areas at 1 km resolution using COSMO-LEPS up to 72 h lead time
Deterministic Forecasted Hydrograms > 72h leadtime

Probabilistic COSMO-LEPS Hydrograms (in blue) < 72h leadtime

O Low=39.236 O Med=56.521 B High=142.47 B Sev=485.18 H DWD B EUD + WB_DWD + WB_EUD
* WB_ohs

SqE0 L L

g1 Cr CELCELEE T[] P L P
P 'ﬁ%.gmumnuhn —

T T T T T T T
1502 700 1602 1300 1702 19:00 1902 1:00 2002 700 210213002202 13:00
TimeStep (Hours)

Hydrograph Guadalhorce basin (Malaga) 16/02/2010. Source: Joint Research Center
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Adaptation of EFAS (European Floods Alert System) at 1 km
eras orecasting  FE€S0lUtION Using COSMO-LEPS up to 72 h lead time

=FAS forecasts avalable fron 2010-02-10 to 2010-03-08

enlarge map - Opacity + P

Probabilistic flood
forecast:

number of discharge
o T R e ensembles above a
i s oy flood threshold
,f{u: 5 ! 'rm i ."7, "Bend

B N, COSMO ABOVE HIGH

Legend:

%
el . 16 ens. members

) Example of Current EFAS 5 km
i 1 ens. member -
bescription: Source: Joint Research Center

High flond threshold excesdance map Contact: EFAS Team
based on the COSMO-LEPS forecast
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* Adapt a methodology to prepare scenarios of rainfall at high space-
time resolution consistent with climate change scenarios
e Develop a methodology to estimate scenarios of
and on FF & DF prone areas
e Develop a methodology to include FF & DF

! WU HENSAZ: VARWCIO PRECIP. WIT. ANUAL (%)
FPERKIDE e —2E0 RESPECTE 1971 —2000

\ Rainfall projections

Annual variation
of Precipitation (%)

Period: 2040-2060
Scenario: A2 i

"’H

A2 /2041-2060

Catalonia domain, Source:SMC T
RESDLUCIG DE 015 KM S IN!ClA-I.ITIAT EL Dl GEN EDH—DOUTC
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¢ Development of a prototype of the operational
FF & DF forecasting platform
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Current simulation time:

2010-04-22
15:00:00

Choose the simulation:
2010-04-22 15:00 +

Nowcasting test
webpage

REGIOME AUTOHOMA
DELLA SARDEGMA

Centre de Recerca Aplicada

h dm hydro T en Hidrometeo
solutions - LUNIVERSITAT POLITECMICA DE CAT

Measured data

Lluvia (mm/h)

22/04/2010

7" Measured 14:00

| @+, 49>

Lluvia (mm/h})

.. 22/04/2010

Measured 14:00

L RN
11 30" 12 30" 13
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Nowcasting test

: i Centre de Recerca Aplicada
webpage hydw = .. R
solutions UNIVERSITAT POLITECNICA DE GA

Measured data

Current simulation time:

2010-04-22
15:00:00

A
|{:‘3_+.,__4 s P

Choose the simulation:
2010-04-22 15:00  +

Lluvia (mm/h)
Lluvia (mm/h)

. 22/04/2010 2 W (29043010

Forecasted 15:20 ' . @ Measured 15:20
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Nowcasting test

: i Centre de Recerca Aplicada
webpage hydw = .. R
solutions UNIVERSITAT POLITECNICA DE GA

Measured data

Current simulation time:

2010-04-22
15:00:00

A
|{:‘3_+.,__4 s P

Choose the simulation:
2010-04-22 15:00  +

Lluvia (mm/h)
Lluvia (mm/h)

- 22/04/2010 i o - 22/04/2010

v -:. Forecash&d 18:00 - . = Measured 16:00
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Nowcasting test

2 Centre de Recerca Aplicada
webpage hvdws = LY i Y
solutions s e,

UNIVERSITAT POLITECNIC

Current simulation time: Measured data

2010-04-22
15:00:00

| &+ 4:r

Choose the simulation:
2010-04-22 15:00 | &

Lluvia (mm/h})

_ 22/04/2010 i _ 22/04/2010

w Forecasted 17:00 ' g2 @ Measured 17:00

30" 30" 13
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Planned Workshops regarding the Implementation
of the European Flood Directive

1st IMPRINTS Workshop

17th June 2010

Civil Engineering School of Barcelona

2nd Salerno (Italy) Debris flow oriented
3rd Glarus (Switzerland) Alpine area oriented

4th Nimes (France) Mediterranean area oriented

26*-28% May 2010, Cagliari, Italy
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* Universitat Politécnica de Catalunya (UPC, ES)
e MeteoSchweiz (CH)

¢ Joint Research Center (JRC, EC)

e Lancaster University (ULANC, UK)

IMPRINTS §

e Swiss Federal Institute for Forest, Snow and Landscape Research (WSL, CH)
e Wagenigen University (WU, NL)

e Technological Centre of Water (CETAQUA, ES)

e University of Salerno (CUGRI, IT)

e University of Kuazulu-Natal (UKZN, South Africa)

e Meteorological Service of Catalunya (SMC, ES)

e Hydrometeorological Innovative Solutions (HYDS, ES)

e Water Agency of Catalunya (ACA, ES)

o SCHAPI (FR)

¢ Glarus Kanton Emergency Department (GLARUS, CH)
e Autorita di Bacino in Destra Sele (AdBDxSele, IT)

e VERZASCAS. A. (CH)

e AET (CH)

e Emergencies Agency of Andalucia (EGMASA, ES)
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For any information, contact the
project coordinator
Daniel Sempere-Torres
Universitat Politecnica de Catalunya =
imprints@imprints-fp7.eu
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