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Experience from three European projects
coordmated by CRAHI >
M ""h @Q @ s | ;IA.ME _

Hazard Assessment based on Rainfall
European Nowcasts
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B r Why precipitation nowcasting is B
crucial in hydrology? _ el et
’ | / forecasting example using radar =
(Besos river at Montcada, July 2001)  Ruynoff ™ i =
| s observed runoff : E :
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model (with radar based nowcasting)
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/ Leadtime (anticipation)

Current 2 hours B hoirs 72
time hours

Ensemble Radar Blending
Nowcasting Radar-NWP

! f ( Increasing anticipation of heavy rainfalls J NOZINTS |

® 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
=fc:w'ta-t:asl::t; to FF & DF early warnings
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From 6h to few days in advance A

Flash Flood Module based on EPIC /&
developed in IMPRINTS and
operationally running in EFAS/




EUROPEAN FLOOD AWARENESS SYSTEM (EFAS)

Contact | Search on EURDPA, websile | Lagal notice | Privacy Statemen

Furmipéan
EFAS curopean Flood Awareness System

% SEFAS
opernicus . ‘ S,
by oo JOINT RESEARCH CENTRE C e

Eurcpaan Commission ; JRC ; IES ; FLOODS action : CFAS-TIS

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

European Flood Awareness System (EFAS)

The European Commission's *Towards a Stronger European Unlon Disaster Aesponse” L adopted and
endorsed by the Council in 2010, underpins the mportance of strengthening concerted actions for natural
disasters including floods, which are amangst the costhest natural disasters in the EU. The Eurspean Fload
Awareness System [EFAS), developed to produce European overviews on ongoing and forecasted floods,
contributes to better protection of the European Citizen, the environment, property and cultural heritage in
support to the EU Mechanism for Civil Protection.

EFAL was developed at the Joint Resesrch Centre of the European Commission in close collaboraton with the
MNatisnal hydrolsgeeal and meteosrslogical services, Euronean Chvil Protection through the Emergency
Response Coordination Centre (EROC]) and research institutes.

Since 2012 EFAS is an aperational service under the umbreda of the Copernicus emergency managermeant
service and run by Member States organsations. EFAS also represents the 1st aperatonal hydrokgkcal
network in Europe.

Soil Moisture Anomaly Map of 22nd of Mar 2014
i i g Dewviation of the LISFLOOD simulated daily
sqil moisture from normal conditions. The
normal conditions hawe boen derived
using the simulated soil mosture from a
22 year model climatology (1991 - 2012).
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Aims of EFAS operational

& added value early flood forecasting products bo hydrological services
2 unkgue overveiw products of ongoing and forecast floods in Europe mone than 3 davs In advance
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Leadtime (anticipation)

' L]
Metenrnlnglcal rainfall
Current forecasting (NWP)
time

T

I f ( Increasing anticipation of heavy rainfalls J
¢

6 hours Rt

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

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

Operational COSMO-LEPS 7
/ kKm spatial resolution
since Dec 2009

Probabilistic Forecast COSMO-LEPS
16 Ensembles
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o A W Source: MeteoSwiss- CRAHI E;E
ue, 22-10-2013 18:00 COSMO Consortium .



Establish thresholds - from model climatology

Meteorological
-obsewagnns LISFLOOD Discharge time series
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Flash Flood Indicator:
Basin aggregated rainfall exceedances
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e
N 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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Flash Flood Indicator:
Basin aggregated rainfall exceedances

This basin aggregated

rainfall is accumulated

over the hydrological
characteristic time of the
basin
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FF & DF early warning systems = N8

T NPT W N

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.



© COSMO-LEPS

FF & DF early warning systems

= i

Probabilistic Rainfall

forecasts Probabilistic basin
aggregated rainfall
forecasts
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" Event of 2012-09-25 in
Newcastle Upon Time (UK)

EPIC 2012-09-23 12:00
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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 left coverad in sea
foam

W

Forecast return period of EPIC
COSMO-LEPS 23/09/2012 12 UTC

Area = 50 km®
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Most recent

Looters of flooded shop condemned by
police

26 Sep 2012: Newcastle upon Tyne cycle shop targeted
as swollen rivers cause havoc in northemn England
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Joint Research Centre

Imstitute for Environment and Sustainability

European Commission

European Commilssion » JRC 3 TES » FLODDS acthon 3 EFAS-IS » EFAS Forecasting
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22 months data starting on
1/12/20009.

We derived an alert criterion for
extreme events of 60% probabilitysgn-
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°N-

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
using radar data? g
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Radar-based rainfall nowcasting

Precipitation nowcasting by extrapolation of radar observations

. Tracking: The motion field of rainfall is estimated from observations.
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Radar-based rainfall nowcasting

Precipitation nowcasting by extrapolation of radar observations

. Tracking: The motion field of rainfall is estimated from observations.
2.Extrapolation: The most recent field is extrapolated accordingly.

1 radar =3 up to 2 hours

observations LP nowcasts verification
9707770 o707 Z000

ATy b




Examples (Il) - Switzerland

| Over a 3-radar network: 75=min forecasts.

Observations 75 min Forecasts

= . L
OBS 12/07/2008 14:30

lon [deg] lon [deq]
CRAHI Algorithm of nowcasting by lagrangian pers:stence

Berenguer et al. |. Hydrometeorology, 2005 @ @



I [ EU radar mosaic @ OPF
a/ OPERA radar mosaic:

rzf *Precipitation 20111022 2300
| observations over

Europe @2 km and
. every 15 minutes.
h'a * Operationally produced
| since mid 2011.

*First nowcasting

B Gemonstration (HAREN
project): June 2012-
September 2013

e Second demonstration:
June 2014-July 2015

7 190 radars
_ ¥ Civil Protection 30 countries




European Ep" IT .
Civil Protection W

Radar-based rainfall nowcasting at
European Scale based in OPERA
EDHIT products
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European Radar Nowcasting - OPERA mosaics
Over a network of |50+ radars.

| - >e9 hours ahead
.QBS 25/06/2012 05:15 | |FGST_+BDUrnm| i .-
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-'..::. land
Uik
SRR L [ ‘r _ -"'-‘""' Italy
.-1“ m. E . ¢ - : . ] | ! . | . I, : Bulgasia Ardoira : .ﬁlr;. ] | \ —— :.: ......... gar
mmm.[. o Ll = it
INTENSH‘E'% Greece Partugal Spain' . I . ﬁ
Gptoen) . ; HAREN
{{{{{ f ':q;uml 5

CRAHI Algorlthm of nowcasting by lagrangian persistence
Berenguer et al. |. Hydrometeorology, 2005; J. of Hydrology, 201 |



Nowcasting evaluation
rop— 13 July 2012 21:45 UTC _

- life time: 7.4 h
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Long-term evaluation
in the period 01 June - 31 May 2013

yearly mean LT:5.2 h
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Frequency dBZ > 10 dBZ

in the period 01 June - 31 July 2012 (5856 maps)
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Frequency dBZ > 10 dBZ

& Plenty of rain over
= this period
German network
seems to be blind?
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European EVHIT -
Civil Protection L\

OPERA Mosaic - EDHIT PROJECT

s

Username: o _:
Password: [ ]
] Log in |

Register(*) t [ User guide ‘

(MAccess to the EDHIT platform is limited to the project
partners and stakeholders and to OPERA delegates.
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| h-accumulation rainfall
nowcasts
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| h-accumulation rainfall nowcasts
Nowecasts @ 3| May 2013 3h ahead

|OBS 31/05/2013 03:15 | ([FCST +180min
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Genova (ltaly) EPHIT 7
on |0 of October 2014
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CASE STUDY in The Netherlands
(20 June 201 3)

Ondertussen in het oosten van het land:
zandzakken en rubberbootjes

.

Moodweer in Enschede. Screenshot van WeerGroningen
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EDHIT Radar
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Build a basin-aggregated
rainfall Climatology
Statistical analysis of the

probability of Exceedance of
the bassin-agregated rainfall

Current version: based on an adapted version of

METEOALARM thresholds
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HAZARD ASSESSMENT

regional thresholds for 12-h accumulations
defined by METEOALARM
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Hazard identification related to
Meteoalarm EU regional thresholds

meteoalarm= ww.meteoalarm.eu

ATATAY

- The NWerwork of Humpesa Modcarmlogice) Seeviees
larting europe for extreme weather ; 2

Start | Neuigkeiten | Uber Meteoalarm | Hilfe | Nutzungsbedingungen | Links | Anzeige Optionen deutsch T]'

s Europa:

Created: 06,03.2013 20:10 CET | valid for: 06.03.2013 Moo < Wetter-Wa rnungen: Eu ropa .

N Vi 2 - -_ J Gafahrenstufenbarchta - Sie finden detaillierte Informationen Gber Warnungen in den Berichten der Lander. Whahlen
| i . Sie dos gewiinschie Land aus.

Awareness tvpe at reaional scale:
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No particular awareness of the weather is required.

IS Y ellow

The weather is potentially dangerous. The weather phenomena that have
been forecast are not unusual, but be attentive if you intend to practice
activities exposed to meteorological risks. Keep informed about the expected
meteorological conditions and do not take any avoidable risk.
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E——— Orange

The weather is dangerous. Unusual meteorological phenomena have been
forecast. Damage and casualties are likely to happen. Be very vigilant and
keep regularly informed about the detailed expected meteorological
conditions. Be aware of the risks that might be unavoidable. Follow any
advice given by your authorities.
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The weather is very dangerous. Exceptionally intense meteorological
phenomena have been forecast. Major damage and accidents are likely, in
T mnt  Alle Warntypen many cases with threat to life and limb, over a wide area. Keep frequently
informed about detailed expected meteorological conditions and risks. Follow
e AL LI TEIESE  orders and any advice given by your authorities under all circumstances, be
prepared for extraordinary measures.




HAZARD ASSESSMENT - Intense rain
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Genoa - 09 Oct 2014

Hourly accumulatlon updated every 15m|n
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From observations EPHIT ™

High resolution
rainfall nowcastings
over Europe
@2km every
15 minutes
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Hazard anticipation
at sensitive points

Cross them with
vulnerability maps



Detailed information about flooded
areas for different return periods
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Detailed information about critical
points and impact of flooding




Critical points

rlooding maps
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EDHIT Tratning Workshop

Training Workshop for Civil Protection officers,

Meteorological and Hydrological forecasters
(from NHMS)

Brussels
June 2015
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Internanonal workshop on Forecasiing
Rainfal' and lightning induced Harards af Evropean Scale

Wain | Program | Location | EDHIT Platform | EDHIT Webpage | Webinar | EOHIT Training |

@ R S0e 3

OPENING/THE RELEVANCE OF THE COOPERATION AT EUROPEAN LEVEL

Lo g 3 Bareamern L onar dis sl Carlew of thw 2 Cied B oliea B
[P LS ]

s & o B

= “Hn
o =l |

Emgil Address *




EPRIT

EDHIT Poster Edhit Video
Flash Floods GENOA

EDHIT Video

B

Download video [ENGLISH]

MOTE: To download video, right-click on '‘Download video" under each video and depending on your
browser, select "Save link as’ or 'Save as'.

B @:. 90 i Fu é— 5 [ SMH

European Demonstration of an enhanced rainfall and lightning induced Hazard Identification nowcasting Tool

-EDHIT-
- ;._--ﬁ;_ L - 3 - _-_-4 [ = .:_'_ ': 'I.. »d 1 & "“_-1--:: I-_ - 5 "' Contact us



= Youl it = youtube crahi upc| Q subir [

' Susecrito
Inicio Videos Listas de reproduccion Canales Comentarios Mas informacian Q
Videos subidos - Fecha (de més reciontes a mds antiguos) - Lista ~

Forecasting rainfall and lightning induced hazards in Europe
Hace 3 meses * 44 visualizaciones

Heavy rainfalis and lighining are the triggering agents of a number of natural hazards
affecting our society through thedr impacts over the ouldoor exposed activities and asgets

Do you want to know if it will rain in a few

Hace 1 afo - 232 visualizaciones
O TOU WANT TO KNOW H fal . JEs (haz

N A FEW HOURS? impacts over the cutdoor exposed activities and

Flash Floods Early Warnings: The IMPRIN
Hace ? afos * 71 visualizaciones

Flash Floods and Debris Flow are a major hazard
flood emergency event the tools developed unde

Flash Flood Early Warnings: What can we do:
Hace 2 afias « 1.470 visualizaciones

Flash Floods and Debris Flow sre a major hazard in Europe and worldwide and Early Warning
Systemns are the best way to increase preparedness and suport efficient operational risk..,
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