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Genova (Italy)
on 4t" of November 201 |

after > 300 mm of accumulated rain in less than 24h
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lEnsw_-mblta' 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)

® Adapting high-resolution meteorological model
forecasts to FF & DF early warnings




Coupled hydrometeorological forecasting

simulated flows -




Experience from three European projects
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From 6h to few days in advance /




/[ EUROPEAN FLOOD AWARENESS SYSTEM (EFAS) )
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Meteorological rainfall
L Current forecasting (NWP)

time

72

! 6 hours

1 hours

‘\ ® Adapting high-resolution meteorological weather forecasts to
their use for FF & DF early warnings

Fracpitaton [mmish]

Initialisation with ECMWF-VAREPS
(15 days, 51 members, 32 km resolution)

Operational COSMO-LEPS 7
7 km spatial resolution
since Dec 2009

Probabilistic Forecast COSMO-LEPS
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EUROPEAN FLOOD AWARENESS SYSTEM (EFAS)

Contact | Search on EURDPA websie | Legal notice | Privacy Statemen

JOINT RESEARCH CENTRE

EFAS curopean Flood Awareness System

Furnpe a1
Larrirmi & s

an Commission » JRC  IES » FLOODS action > EFAS-1IS

RESOURCES: Floods portal | EU Floods directive | WISE | GDACS |

European Flood Awareness System (EFAS)

The European Commission's "Towards a Stronger European Union Disaster Response” £ adopted and
endarsed by the Council in 2010, underpins the importance of strengthening concerted actions for natural
dsasters including floods, which are amongst the costhest natural disasters in the EU. The Eurcpean Flood
Awareness System (EFAS), developed to produce European overviews on ongoing and forecasted floods,

| contributes to better protection of the Eurcpean Citizen, the environment, property and cultural heritage in
support to the EU Mechanism for Civil Protection.

EFAL was deweloped at the Joint Research Centre of the European Commission in close collaboration wikh the
National hydrological and meteorological services, Eurooean Civil Protection through the Emergency
Response Coordination Centre (ERCC) and research institutes,

Since 2012 EFAS is an operational service under the umbrela of the Copernicus emergency managemant
service and run by Member States organisations. EFAS ako represents the 1st operatonal hydrokogical
network in Europe.

Soll Moisture Anomaly Map of 22nd of Mar 2014
S Deviation of the LISFLOOD simulated daily
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normal conditions have been derised
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Highs valse than iorma (390 < -3
Huzhiseits Jaan rcrimd @ 2 =5¥8 o )
Wb B e | LS=SYa g
Brorroennn [ 1 =370 ¢}
Rl T e DI A

M bl B premn 1 = ek O
1hgbcs s < Hea e | B R BT

Aims of EFAS operational

2 added value early flood forecasting producks to hydrological services
o unkjue overveew products of ongong and forecast flsods in Eurape more thaa 3 days in advance

Mol ParTrers LoGrn
L.lwnirnn

B sempere ]

Password

LEL LR L

Remember Me

Forgot your password?
Forgot your usernama?

EFAS Bulletins

2014-02-17

The COPERNICUS Emergency
Management Service - Rush
Mode Mapping has been
triggered for floods by

2 Slgvenia (Minstry of Defence
- Administration for Chil
Protection and Disaster Refief
}on 2014-02-11 14:16 UTC
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EUROPEAN FLOOD AWARENESS SYSTEM (EFAS) |

Establish thresholds - from model climatology

Meteorological
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In Flash Floods, the basms affected are smell (tehths-of |

Km?) and show very quick responses
(from 1/ 2 hour to few hours)
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Basin aggregated rainfall exceedances

Given a point in the
drainage system,

We can define the
associated basin, and
calculate the rainfall
that will be collected
by the selected point
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Basin aggregated rainfall exceedances

And a probability of
Exceedance is
associated
(return period in years)

This basin aggregated

rainfall is accumulated

over the hydrological
characteristic time of the

basin
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EPIC: European Precipitation Index Climatology

30 Years of COSMO-LEPS reanalysis have been
generated.

For any point in the river system (I km?) a Climatology
of its basin aggregated rainfall is calculated.

A Precipitation Index based on Climatology is thus
calculated at European scale (EPIC).

For any new event the rainfall forecasted is used to calculate
the basin aggregated rainfall, and compared
against the EPIC CLIMATOLOGY.
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Forecast return period of EPIC
COSMO-LEPS 23/09/2012 12 UTC
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Forecast 48h
in advance

Floods hit 300 homes in north England

26 Sep 2012: River defences under pressure in
downpours, while fishing village is lefl covered in sea
foam
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Cate

Most recent

Looters of flooded shop condemned by
police

26 Sep 2012; Newcastle upon Tyne cycle shop targeted
as swollen rivers cause havoc in northern England



Genova (Italia) 4/11/201 |
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Genova (Italia) 4/11/201 |
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FF & DF early warning systems

20°W 1 D:‘W 0° TG."E E'DI"'E 30°E 40°E

22 months data starting on
1/12/20009.

We derived an alert criterion for
extreme events of 60% probability sg--
of exceeding the 5-year return

period.

363 points above the alert criterion
were clustered in 50 events, 42 of
which were confirmed events. 40°NA

Out of 8 false alarms, 3 were due to
boundary issues and can be easily

recognized and removed
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Can we increase the resolution &
in time and space 4

using radar data up to

6h in advance?
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EU radar mosaic @ OPERA

| OPERA radar mosaic: 20111022 2300 X

45

|
*Precipitation

observations over s 3

Europe @2 km and -
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every 15 minutes. | 18

fl - Operationally produced
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* Nowcasting
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European Radar Nowcasting - OPERA mosaics
Over a network of |50+ radars.

) S hours ahead
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CRAHI Algorithm of nowcasting by lagrangian persistence
Berenguer et al. |. Hydrometeorology, 2005; J. of Hydrology, 201 |
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| h-accumulation rainfall nowcasts
Nowecasts @ 31 May 2013 3h ahead
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CASE STUDY in The Netherlands
(20 June 2013)

Ondertussen in het oosten van het land:
zandzakken en rubberbootjes

e

Noodweer in Enschede. Screanshot van WeerGroningan
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lh Radar Accumulation
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HAZARD ASSESSMENT

regional thresholds for 12-h accumulations
defined by METEOALARM

hazard level | hazard level 2 " hazard level3

accumulation [mm]
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Hazard assessment based on | h rainfall accumulations
Nowecasts @ 31 May 2013 3h ahead
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FF & DF early warning systems

EDHIT Radar

Rainfall forecasts Probabilistic basin

E:Ei;.ﬂm s ( aggregated rainfall
: "N : forecasts

Warning code associated
to the 75% percentile

member

sast return period of EPIC
R-LEPS 23/09/2012 12 UTC

Return Period [years]

Return Period of any
member calculated by
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® Probabilistic Early Warning System based on the probability
| of basin-aggregated rainfall excedences

Guadalhorce
basin
(Malaga)
16/02/2010

Example of
PFFGS 1 km
Source: CRAHI

Flood Warning
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Course on tools to support the EU Flood Directive

implementation on for Flash Flood prone areas

S OPERATIONAL CENTER
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Early warnings (1-6 days in advance)

6-10 October
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Early warnings (1-6 days in advance)
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Warnings at basin scale 10/10/2010
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B: Advanced real-time
f & hydrometeorological warnings

a Because tools are just tools

what you really need is people

well trained brilliant people
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