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HERENELE (INUNCAT). 300 emergency calls to the fire brigade.

OCEAN Cabrils 220,9 (SMC)

Vilassar de Mar 203,0 (Meteoclimatic)
Vilassar de D’Alt 159,4 (AEMET)
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This study describes an event of heavy rainfall thatook place in the Maresme region (located in the service suspended for several hours.

northern coast of Barcelona province, in Catalonia)Catalan coastal regions are the most affected by ' ';i%z'g d"apped In N-1l road and in flooded undespasiad to be bl oremia do Mar | 153.0 (Metsocimati)
flash-flood events and, in particular, the Maresmes the most impacted area as well as one of the most e AN piecipiatondayecordlin CatalinaScell943 S el — L —
populated. As a consequence, the natural risk assated to this phenomenon is very high (Llasagt al. .1 man died drowned in his car dragged by the rai@abrils. o Trle iy — 102,6 (Meteoclimatic)
2010). During the summer and the beginning of autum highly convective episodes usually occur in -~ _ . Several river overflows and cars dragged by rile@yds. s

the western Mediterranean. In Catalonia, flood evets occur the most during the autumn season. 5 . Power outage affected more than 2000 houses iwHsto S, S Atiet

Generally these events are short-lived and may lead sudden swelling of rivers born in the Pyrenees ' : - Important material damage. 3 flooded schools clasddlassar. i it
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Arenys de Mar 98,5 (AEMET)
Alella 94,2 (Meteoclimatic)
Fogars de la Selval 91,1 (SMC)
Santa Susanna 82,8 (AEMET)
Badalona 83,3 (SMC)
Barcelona (CMT) 47,5 (AEMET)
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During 12-13 October 2016, an event of heavy and mgralized rain took place all over the Iberian
Peninsula. An instability line that went across theCatalan coast during Wednesday 1? originated a S +8 T Dy | A AT ol (o v v
thunderstorm with very heavy showers, even torrentil rain, which persisted at some points of the AT - e o T G i e - 7 ﬁ% .5 towns in Baix Maresme
Maresme region, accumulating more than 200 mm at seval points in less than 4 hours. This very | - , _ \ B i, Badbione: 83 registered Pcp > 100 mmin 24 h.
intense rain caused traffic and railroad cuts, poweoutage, loss of cars parked at watercourses and, S , . M) @RI 3 ' ' G L e . Alltime intensity record in
unfortunately, a man died trapped in his car at anunderpass. 5 A Al el 1Y Catalonia in Cabrils (85 mm in 30)

- I A ' ' el TE A8 = torrential rain!!

SYNODTIC AND MESOSCALE SETTING

The meteorological synoptic framework in south-wastEurope on October 12 was governed by#ssage of a cold fronassociated to a cold low centered at t

north-west of Portugal. This front went across ltherian Peninsula followed by two post-frontal atstity lines. The passage of these frontal stnesticaused moow s s T Y < Deterministic HRES ECMWF (9 km hor. res.) and HARMIE-

persistent and occasionally strong downpours astheh-east and centre of the Peninsula. Prevmulset crossing of the front, the convergence afeffuwith S e (N 3 . K< AROME (cycle 38) (2.5 km hor. res) fields are operaally used.

Mediterranean trajectories originated an instabiihe that crossed the catalan littoral during tegéning causing the heavy, even torrential rainvens that i r ) oM B oy I

affected the Maresme area. B, I p . RN LR 7% .« eBoth HRES ECMWF and HARMONIE-AROME models sho
= - ' AT T T e T S O ‘ wiowe o T, 7% |« show a heavy precipitation area moving north-eastfafowing the

coastline.

High levels (500-300 hPa)

» Weak anticyclonic circulation (small ridge over the Penlas=>
South France). - :: : | Al PR | YA ' 5 | R A P ot y BRI e X : :

. Cold low (-20 °C) at NW of Portugal moving to the SE. ' | AN e ¥/ = =t B o _ . . AT Ny e AR Y Tl of observed maximum rainfall intensity in the aoéanterest.
* Difluence area over Catalonia (300-500 hPa) => gl Wl T . H el Soel, I LY A\ L Ll gl T " o K easavas S 0 o _ _
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 Mean flow from the SW over the Peninsula. » ;J' Ll wmee —— frat LM Lo om0 . el L 6"~ Jid 7 - . b / but both values are much lower than the observeg.on

HRES (IFS) ECMWF model analysis fields October 12 12ZUGeopotential height and relative vorticity at 300 Ii&@g O 2 2 R T R o R w R

geopotential height and T at 500 hPa (b). GFS modeyaisaDctober 12 18 UTC: 300 hPA Jet Stream in Kt (c). WA e ‘ 0 .‘ s S it “ W R e 4 members of(SREPS show 3 h accumulated rainfall > 50 mm a
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« Cold low to the NW of Portugal moving to the SE. HRES (IFS) ECMWEF. 20161012 00 UTC. 3 h rainfall@aoalation forecast valid for 20161012: 6-9 UTC (a),
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gyCatalan coast (formation of a meso-low betwee

Surface frontal analysis (AEMET) and | . AW g g _ : Valencia and Baleares).
MSLP for October 12 at 12 UTC. , 5 AT B S  SST 3 °C higher than October mean
f- | ; 3 : = gSREPS: mbr013: gSREPS: mbr019:

o « Humidity convergence up to 850 hPa on the
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« Local effect of the relief in triggering convection. U e I A Y S a8 (N ® é
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Barcelona radiosounding at 12 UTC

CLOVUDINESS. PRECIPTATING SYSTEMS AND THUNDERSTORMS e L

Little shadow 9-12 (b), 12-15 (c), 15-18 (d), 18-21 (e), 21-24 The circle indicates the point of maximum ralhfatensity.
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Probability > 40mm/3h

e Cumulonimbus cloud over northeastss
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o Quasi-stationary Cb or with very slons -t N 20 members; 2.5 km hor. resolution; 25 levels from sfc to 850 hPa; convection-permitting

displacement from SE to NW. Multi-Model (4 non hydrostatic models)

» Not very low brightness temperature of tht:-‘ z “ -y % ety el B _ﬁ 2o e o B vz ¥ o ¥ i ' HARMONIE-AROME HARMONIE-ALARO WRF-ARW NMMB
Cb top comprised between -52 and -56 °@& - I Y VR Wi B e T & 2 A e yrF 5 -y JRSHS
Not very deep Cb. Difficult to identify. e NSO B - - 7 T se AR . . . fHIYy G Pt
SC0DSHETEOSATIO L 12 OCT ls2se 153000 Doccd azss oS o SE0o= RETSUSAEIe S L2 CCT ig2se SP0800 Bu2Es Gdcns 02 Ba YSREPS. 20161011 18 UTC. Probability of 3 h rairdattumulation forecast >=40 mm and members w2 &
Meteosat10 VIS0.6 15:30 UTC Meteosat10 IR10.8 17:00 UTC contour of 40 mm in colors. Valid for: 20161012:-18 UTC (a) and 18-21 UTC (b).
; * A certain number of EPS members show heavy raimfalbastal and nearby maritime areas Multi-boundary Conditions (5 global models)
Products from Puig Agulles radar . o but the spatial and temporal uncertainties of geetcations decrease the local probability.
(AEMET). C band. Range: 240 km == 5 & R e ; SIS W ot E e « YSREPS has no assimilation method as the determiBi€dVAR one (probable drawback ecpmwEe / IES NCEP / GES ME / ARPEGE CMC / GEM IMA / GSM
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meteorological conditions). —
 The cluster of members with heavy rain move nedbkterly as the deterministic "l
precipitating structures.

WARNINGS: A VERY CHALLENGING EVENT

In this event some severe weather warnings weneasby the forecasting group of the Spanish Nakid/eather Service located in Barcelona city.

e Total accumulation underestimate
by radar: 64 mm (estimated)/215 mifj
(registered). i

values for ZMAX (< 52 dBZ), VILE

iL Density (< 1g/cr® and Echo top (1%

D s e (IBZ) (< 8 km) during the whole i
cycle.

acum. 6h (mm)

6 h rainfall accumulation Reflectivity PPIO (dBZ). 15:30 UTC (a), 15:50 (b§:10 (c), 16:30 (d) Two kinds of warnings were issued Barcelona Littoral area: rainfall accumulation greater than fixed thresisah 12 hours (P2) and in 1 hour (P1).

(12-18 UTC) _ _
e Convective cell shows a clear radial

el Warnings sequence in local time (warning levelllowy, . red).
velocity signature. gs seq ( g leyel )

o A 11th October 11:23 H P2 : 80 rarn/12hand from 10 to 20 H 12". Probability > 70 %.
11th October 22:04 H (warning level was raised) and from 10 H 12" to 00 H 13". Probability > 70 %.

12th October 09:03 H and from 14 H 12h to 06 H 13" (estimated time interval for heavy rain occurremes delayed and
extended). Probability 40-70 %.

Il > AFTER SOME HOURS WITHOUT HEAVY RAINS OR THUNDERBIEOMARNINGS RE

12th October 16:33 H and P1 : 20 m/1r(warning level was lowered) frod6 H 12" to 06 H 13". Probability 40-70 %.

L.T. ALOCAL THUNDERSTORM WITH VERY HEAVY F:EAS BE ORDED AT SOME PLACES IN THE AREA!!

12th October 19:19 H P1 : 80 mm/1h(warning level was raised during thunderstorm) fri#rl9 to 20 H 12'. Probability 40-70 %.

Echo top (km)

12th October 19:19 H P2 : 180 mm/12h(warning level was raised during thunderstorm) friirto 20 H 12". Probability 40-70 %.

Echo top (12 dBZ) (km). 17:00 UTC A T ; s : 12th October 19:19 H (10-40 %) from ancP1: 20 rmirn/1n(40-70 %) (warning levels were lowered after thustiem) from20 H 12" to 06 H 13",
« Convective cell with a low number of CG discharges: | » = '
between 15:23 UTC and 18:05 UTC. Low lightning frequyer -
0.33/min between 15:23 UTC and 17:13 UTC.

* Very high percentage of positive CG lightnings: 68 %. ; | R.adiiu.s: 100km " ” ” REFERENCES
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