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Flash flood forecast summary (0-120h)

Storm Impact

Meteorological layers (2)

Radar reflectivity OPERA @® ©O
Hourly precipitaton - radar nowcasting o O
Storm impact layers (6)

Storm Hazard ¥ O
Hail Hazard ¥ O
Wind Hazard @ O
Precipitation Hazard > ©
Lightning Hazard o O
Storm Impact @® ©O
Flash flood impact layers (1)

Pluvial flood hazard in urban areas @® ©O
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Meteorological layers:
« Radar reflectivity (OPERA)
* Hourly rainfall accumulation nowcast

Purpose: forecasts of instantaneous rain rate
and accumulated rainfall

'Hazard nowcast layers:

e QOverall storm hazard level

 Different products for each hazard
bype

Purpose: provide information about

hazard potential of storm cells

S

Storm impact layer

Purpose: provide the above
information weighted by exposure

Flash flood impact layers

Purpose: provide flood warnings to
urban areas
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Hourly precipitation - radar nowcasting | .
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* Ellipses fitted to areas of heavy ralnfaII (reflectivity over 35 dBZ)
* Each ellipse is assigned a hazard class by using a machine learning
model
* 4 hazard categories based on climatological thresholds
* The overall hazard category is the maximum of the 4 sub-
categories
* Additional layers for each hazard type
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Layers for Different Hazard Types August 287 2023

Hail Lightning

EDERA Platform EDERA Platform

Yhteenveto akkitulvaennusteesta (0-120 t) i o o Kuopio N Rajuilman vaikutustasot (6) i i Kuopio )
K : ¥ $ g 2 s
inland . 2023-08'28 09'00 UTC Rajuilman vaarallisuus ®» O ihland X 2023'08'28 09.00 UTC
Storm Impact v Joensuu o/ 0 > Joensuu f
Meteorologiset tasot (2) Sundsall . / E L Sundsvall . 5 4 i)
Tutkan heijastuvuus OPERA ® 0 a Y, } Rakeiden vaarallisuus » O ,b F s
. /S L
L ! e o ) . b g
« B 3 4 % B
B Y i
N / -, /
. . . v 3 ¢ / Lappe?nrar‘\/la' @ P Lappeenranta’
—— \ Yo ; T ; 13 (VR "
Rajuilman vaikutustasot (6) L I . —54 £ 3500 ;
’ - ‘ : e Sateen vaarallisuus » /
Rajuilman vaarallisuus 70 ) . B . 3 PY
s Salamoiden vaarallisuus @® O .
Rakeiden vaarallisuus @® O P tsa": Saint
Y b . b‘d Petersburg
A Rajuilman vaikutus @ O la § H
Tuulen vaarallisuus @ O - : " ‘ e E Y
&) d \ ¢ Veliky Novgorod \ R Veliky Novgorod
. B * 5 TAMIR &kkitulvavaikutustasot (1) 5 bt \ .
Sateen vaarallisuus » 0 - £ g N Sateen aiheuttama tulvavaara urbaaneilla @, o , !
. alueilla
Salamoiden vaarallisuus 2K )
® A
Mon, 2023-08-28 09:00 UTC nimoitu akkitulvan lahihetkiennustaminen
Mon, 2023-08-28 0!
Rajuilman vaikutus ®» O Velkiye Uikt n Yhteenveto akkitulvista edelliset 24 tuntia n
e Staattiset tasot Veikiye Lukd
L) Junta A N g N
@i ceomvF @ At [EEES—— © @i cEomwEF B9 E) Aitan.. [EEEG— ®
INsTITUTE 4 <

Precipitation Wind

EDERA Platform EDERA Platform

Yhteenveto akkitulvaennusteesta (0-120 t) Kuopio!

':d i 1 202J§e:2§'28b9.00 uTC Yhteenveto akkitulvaennusteesta (0-120 t) v ! »f § - o Kyopio 2023-08-28b9‘00 uTC

n Storm Impact o nd. Joensuu
. 7, : Sundsvall
- Meteorologiset tasot (2) .

N g i .
Tutkan heijastuvuus OPERA @® O i

3 o ' >
v / Tunnin sadannan lahihetkiennustaminen » O R4 ‘ /
g . v /

Lappeenrama"’ 4
S . p ‘Lappeenranga"

Rajuilman vaikutustasot (6)

Storm Impact

Meteorologiset tasot (2) Sundsvall

Tutkan heijastuvuus OPERA

o]

Tunnin sadannan lahihetkiennustaminen » 0

°
Rajuilman vaikutustasot (6) RAT N

i
/ o

Rajuilman vaarallisuus @ O 4 A

. -\ Rajuilman vaarallisuus » 0 N
Rakeiden vaarallisuus ®» 0 Saint b o

Petersburg Saint
. Rakeiden vaarallisuus P O Petersburg
L o

Tuulen vaarallisuus @ O -

@ Tuulen vaarallisuus @® O
Sateen vaarallisuus ® 6 i

. Sateen vaarallisuus 20 i ]
Salamoiden vaarallisuus ®» O y L

® ooz d 0o LTS Mon, 2023-08-28 09:00 UTC Salamoiden vaarallisuus ®» 0 _
Rejuilman vaikutie » 0 b Velikye Lok i ® oz B: B8 A Mon, 2023-08-28 09:00 UTC

@ wmioioccn  ESECMWE @ @ A::';b:dmda tﬁm = Rajuilman vaikutus @ O Velikiye Luki n
@i ceemwk @ At [EEEE—-— ©
* X %
* *
L} L] L] e *
EDERA eparate machine earning modaeis are trained tor eac azar type S
* 5 %
5 Co-funded by
the European Union



The model for predicting
storm hazard levels is trained
against the European Severe

Weather Database (ESWD)
reports ———————p

Storm cells identified from
OPERA radar mosaics

Meteorological
conditions inside storm

“Trees damaged”

®2023-02-14 106:33:48

(I

Eurdpean Severe Ll

Weather Databasé
_www.eswd.eu.

N c)IE SN

.. “A House fire was reported due to lightning
strike. Around 10 sq. meters of roof were
burned, 15 sq. meters damaged.”

¥ tornado o severe wind & large hail e heavy rain
v funnel cloud v gustnado ¢ lesser whirlwind
# heavy snowfall/snowstorm @ ice accumulation ¢ avalanche # damaging lightning

https://eswd.eu

Storm hazard levels
derived from ESWD
reports

Training

Radar (e68Scs rain

rate, accumulated
rainfall

Other meteorological
variables (e.g CAPE, CIN)
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Machine
learning

Prediction

Predicted hazard levels
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https://eswd.eu/
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* The nowcast layers show future storm positions s
* Storm hazard level does not change during the
forecast time window ,

* Uncertainty in the nowcasts is visualized by :
increasing spread and transparency of the ellipses
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Convective Impact Nowcasts

* Hazard nowcasts are combined with exposure layer to give weight to vulnerable

areas
* We use pan-European exposure layer provided by ECMWF

* Exposure data from HARCI-EU and JRC: combination of population, health,

education, transport and energy-related exposures

EDERA Platform
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Guidelines for Using the Storm Impact Layers

* Forecasts are generated 4 hours ahead every 15 minutes
* 2 km spatial resolution

* Shows instantaneous rain rates * Shows accumulated rain rates

*  Useful for predicting flash floods * Useful for predicting floods that
take longer time to accumulate

Radar reflectivity

OPERA Hourly precipitation

— radar nowcasting

Storm hazard
Short-term forecasting of

intense storm cells, their

hazards and impacts
Storm impact

Pluvial flood
hazard in
urban areas

T+3 h T+4 h
* Based on hourly precipitation
accumulation nowcast
* Focus on urban areas

EDERA

Co-funded by
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Case Study: Helsinki 27" Aug 2023
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1) Previous day: check official warnings

2) Previous evening: check the latest reflectivity mosaic each hour

3) 04:00 UTC: the storm is approaching Helsinki. Start checking the storm hazard/impact

products every 15-30 minutes.

4) 07:00 UTC: Start checking the pluvial flood product together with the hourly
accumulation nowcast every 15-30 minutes.

23:00 UTC OPERA reflectivity mosaic 04:00 UTC
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