HyMeX 10P6 and Nadine,

a forecaster’s experience




HyMeX : HYdrometeorological cycle In
Mediterranean EXperiment (2010 — 2020)

SOP : Special Observation Period

|OP : Intensive Observation Per

HOC : HyMeX Operation Center

CV : Vévennes-Vivarais area

ORP : (shallow) ORographic Precipitation
HPE : High Precipitation Event



15 forecasters from Toulouse (ENM, CNP) and AixFeovence
(CMIRSE) were at the HOC (~ 05h -> 19h) during 2nmonths of the SOP1.

+ 4 French Met School students (IENM3) from 7ti4ébh Sept. 2012 !
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HyMeX :

Une campagne de mesures de grande ampleur avec plus de 300 scien-
tifigues internationaux !

1l est primordial de pouvoir micux prévoir les événements climatiques ex-
trémes car Jes pluics intenses qui se produisent sur les bassins versants man-
tagneux de Farc méd souvent d
peuvent entralner de violentes crucs rapides faisant parfois méme des vic-
times. Ces événements intenses sant au coeur du programme de recherche
HyMeX sur le cycle de f'eau en Méditerranée auquel FINF Toulouse participe
activement.

Ce projet, coordonné par le CNRA? et 11PSLY, fait inerverr cles experts dans les domaines
s sciences de 'simosphére, de I'océanographie, de lhydioiogie contnentale et des
sciences humaines et sociies, snsi gue dies actows opéretionnels comme les services
métEorolagiques ot hycnologiques. De trés nombrew: laborstaires de recherche sont
impicqués dans HyMeX 5 [iéchefs intemationsie; pari e figurent i CNRM et FIMFT’,
partensires de NP Toulouse. Des éablissements d'erseignement supériour sort éga-
lement engasés, dont FINP-ENM (Ecole Nationale de la Météorologie] ot Université
Paul Sabatier e Toulouse:

Actucliement, Une vaste campagre de mesure {nommée SOPT) est en cours. 4 avions
die recherche (dont ke Faicon-20 o FATR-42 de SAFFES ot un navire ont £1& spédiale-
ment instrumentés. Sur alerte, des balons déuants et des radiczondages pewvent &re
lachés dans [atmosphére, et des boudes dériventes e des flotteurs largués en mes En
paralidie, lesnmdepjs%csdmmasmsmlo@lsﬁwmmeﬂﬂak}
ot en Espagne, aves e é ot hydioiogiaues
(raciars, ficars, profilecrs :levtmt,mdm\dms détecteurs de fouare, )

Toutes les opérations de la campagne sont coordonndes depus le HOC, centre de
oécision basé 3 La Grande Motte (Hérault). Des prévisionnistes de MétEo-France, dont 3

mmwmdleENM,szrdawﬂaMlmmbswsau){x s fournissent

juscu'a 10 jours d'échéanae, 3 o opfimiser e dépioiement s cifférents moyers
coiosenation. Au cours du briching qui a liew chague matin, et en fonctien dis prévi-
sions mitborolcgiques foumies, la césision de déclencher une = Bériode d'Coserva-
tions Intensives = pour e lendemain peut &tre prise. T2 bricfing est refransmis en visio-
conférence dans 3 certres de décision secondaires (stués en Espagne, en falie et en
Corse), ainsi o ITNPENM o 1 est enregstré 3 des fins o spplications pédagogioues

Pausiewrs éléves ce la promotion dingérieurs de TINRENM ot eu Topportunite de se
rendine a1 HOC 2u mois die septemione, et ont sinsi pu assister en direct aux Gfémentes
prises de décision e discuter avec les scientfiques présents sur place ; quant auwx ékves
techriciens en %éme année, s participent actusliement & un Apprentissage Par Projet en
anglais, sur ie thme cic la campagne HymeX.

Ls campagne HyMeX est financée en rance par ke CHRS, Météo-franoe, le CNES, Istes,
INRA, le programme bianc die FANR et I collectiité temitoriaie dle Corse. Eie bénéficie:
également d soutiens européens et intemationaw. HyMeX < nscrt dans i programme
interdisciplingire MISTRALS®, ciécié & la compréhension chy fonctornement du bassin
Méditerranéen.
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Glossaire

ANR: Agence Natonais de ls Fecherche
CNES: Certre hiatonal o Ehudes Spatisles.

MRS Care Matioral de bs Fechenche Soentfique
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ENM Hebdc

PAM : réponse quiz-photo météo de Ia semaine 42 :

C’est la trajectoire accomplie par la dépression tropicale devenue
ouragan Nadine. Née le 11 septembre d'une onde d’Est afnicaine prés
du Cap Vert. elle a atteint le stade ouragan (64kt moyens) le 15 sep.
Elle faiblit et subit une transformation extratropicale le 21 sep. Jouant
le réle d’une forte anomalie chaude de basses couches, elle interagit
avec une anomalie de tropopause venue du Nord pour redonner une
dépression tropicale le 24; elle fournit par ailleurs également du
carburant thermodynamique pour renforcer I'mteraction baroclme pure
un peu a I'Est (avec la méme anomalie de tropopause) pour générer

« the son of Nadine » (appellation des prévisionmstes du UKMO), une
dépression extratropicale trés pluvieuse qui a entrainé des mondations au Royaume-Uni. Nadine atteignit 4 nouveau
1a force ouragan le 28 septembre ! Enfin, épuisée par sa longue vie mouvementée, Nadine fut absorbée 4 I'avant
d'un front froid le 4 octobre.

C’est la 5= plus longue durée de vie d'une dépression tropicale sur I"Atlantique. Mais elle restera dans nos
mémoires — en tant que cyclone des Agores — par la pagaille quelle a créée dans les simulations numénques :
I’atmosphére elle-méme ne savait pas ce qu’elle allait faire de ce systéme hors norme 3 la place de 'anticyclone des
Agores... la prévisibilité n’a jamais été aussi basse  quelques jours d"échéance !

=

A gauche : Tmage Meteosat9 du 17 septembre : Nadine a gauche, et son fils a droite, né de I"interaction barocline

entre carburant de la dépression alors post-tropicale Nadine et une anomalie d’altitude venue du Nord. .
A droste : anomalie de tropopause ( rose) s enroulant autour de Nadine — alors post tropicale. Cela entramera la
seconde partie de vie de Nadine en tant que systéme purement tropical.




Conférence de I'ENM
Jeudi 14 juin 2012
a 13h45 en salle de projection( E259)

HYdrological cycle in Mediterranean EXperiment
HyMeX

Campagne HyMeX

Conférence




e SATELLITE IMAGES :

— 18th -> 21st Sept. 2012 (animations)
— 20th Sept. 2012 00 UT
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Satellite images : Colored Composition (step 3h)
from Tues. 18th Sept. 00 UTC to Friday 21st Sept. 2012 21UTC
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Satellite images : Water Vapor 6.2 (step 3h)
from Tues. 18th Sept. 00 UTC to Friday 21st Sept. 2012 21UTC
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Colored Composition
Thurs. 20 Sept. 2012, 00 UTC
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Cloud Classification
Thurs. 20 Sept. 2012, 00 UTC
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« FORECASTS (3 days before the event...) :
— Base : 20 th Sept. 2012 00 UTC
— Target : 23rd Sept. 18 UTC - 24th Sept. 2012 12 UTC

- Area of interest . Sou-Eastern France (CV art
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HyMeX Daily Meeting Report (19 Sept.) :

« Related to the low predictability due to Naditinere still is darge
spreadin the EPS, and amportant instabilityin the different
deterministic models or ensemble models scenarasin the
different weather regimes privileged. »

« The forecast made today still does not excludeRE over the West
Med area for medium ranges, but preferentially leetwTuesday and
ThursdayHowever, this scenario needs to be followed and
confirmed in the next few days, as long as the tragal storm

Nadine remains over the Atlantic basin. »



CLASSICAL METHODOLOGY

1) Medium ranges (D5-D10) : Convection-
parametrized models only (deterministic then
ensemble approach)

2) Short ranges (D3-D4) : idem 1) + ARPEGE +
ARPEGEEPS

3) Very short ranges (D1-D2) : idem 2) + convection
permitted models = AROMErance + AROME
WMed + AROMEEPS (New !)




HyMeX Daily Meeting Report (20 Sept.) :

« Related to the low predictability due to the Ticap Storm Nadine which
remains located near the Acores Islands since mayg, there is still a
large spreath the Ensemble Prediction System of ECMWEF, and an
ir_moolrtangli instabilityin the deterministic models or in the weather reggm
simulated.

« YesterdayARPEGE and ECMWF models were quite in good ageze at
the end of D+3 with the positions of the main symogystems on the
Atlantic, simulating a mergingf a cut-off low with Nadine. »

« Today deterministic models do not simulate any morentieegingof
Nadine with this cut-off coming from the North. $is worth noting that
the predictability of the models remains low. »




HyMeX Daily Meeting Report (20 Sept.) :

« Note thatatbout 20% of the membersf the European

Ensemble Prediction System of ECMWF (for both 19/12
UTC and 20/00 UTC runs) suggest that Nadine may be
driven north -eastwards by the Atlantic trough. This Is the

case of several members of the American Ensemble Prediction
System of NCEP as well. »

« Both deterministic operational AmericéBFS run 12 UTC
today) and Europeai=CMWF run OOUTC today) models
suggesextreme event scenariosver France, respectively for
Wednesday 26 September alftursday 27 September»




Deterministic forecast of IFS

(20 Sept. 00
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Deterministic forecast of IFS
(20 Sept. 00 UTC run, range +168h)
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Deterministic forecast of IFS
(20 Sept. 00 UTC run, range +192h)
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EXERCISE

e See document



DEBRIEFING



HyMeX Daily Meeting Report (20 Sept.) :

Mean ensemble charts of the EPS however suggegi@ar-level south-westerly perturbed flow
over the Atlantic which could be dominant in thesffipart of next week (from Monday to
Thursday). This SW flow could then favour a warmishair advection over the West-Med area.

We can remark that thdispersion of the spaghetti is not so importavith many members
simulating a deep trough on the Atlantic

Consequently, the forecast made today considers psssible an HPE over the West Med are
for medium ranges, preferentially between Tuesdayrad Thursday.

But, this scenario needs to be followed and confirad in the next few days, as long as the
tropical storm Nadine remains over the Atlantic ba.

After this possible HPE which could occur durihg imiddle of week, the trough on the Atlantic

could move eastward and the associated flow ah®B@0could veer westerly.North-westerly winds
would consequently blow at low levels (with a ngnsede of Mistral and Tramontane possible in
the Gulf of Lion), bringing fresher air and calnsenditions over the West-Med Area for the
following week-end.



Decision process (20th Sept.) :

Pre-alert ORP* CV: Sunday 23 September — Monday 24
September.Orographic precipitation expected over the Ceve
starting Sunday 23 (in the morning with GFS, inafternoon witt
ARPEGE and ECMWF).

Pre-alert HPE** CV: Wednesday 26 SeptemberAll models
indicate a high probability of HPE over the Cevenfrem Wednesday
26 to Friday 28. Most intense precipitation shdagdover CV but CA
and LT might also be affected.

*ORP : ORographic Precipitation
**HPE : High Precipitation Event



Successive decisions taken at the HyMeX Operation Center

between Thursday 20 and Sunday 23 Sept. 2012 :

Range | Type of alert | Where ? When ? Additional precisions Scheduled flights

Day - 4 | Prealert ORP CcvV Sun23-Mon24 - -

Day-3| Alert ORP cVv Sun23-Mon24 |CV mainly concerned during night from 23rd to 24th Sept.| ATR42 (Sun 23 PM) and F-20 (Mon 24 AM)
Day - 2 | Decision ORP| CV and NEI |Sun23-Mon24 | CV mainly concerned between 00 and 06 UTC Mon 24 ATR42 and F-20 flights confirmed

Day - 1 ] Ongoing ORP| CV and NEI |Sun23-Mon24 scenario confirmed 2 Dornier flights added (Mon 24 PM)

— Successive decisions taken at the HyMeX Operation Center after each daily briefing (from Day-4 to Day-1 day before IOP6).

See poster |




HyMeX Dally Meeting Report (23rd Sept.) :

IOP 6 ORP CV-NEI: Ongoing Sun. 23 Sep. - Mon. 24 Sep. :

Scenario of yesterday is confirmed:
IOP6 dedicated to Orographic Precipitation (ORP) is scheduled for SA&dggptember - Monday 24 September.

A mesoscale convective system is expected to develop over CV on Mondaw2drb60 UTC and 06 UTC and to
propagate eastward. Rain rates up to 60 mm/h are possible. The systeimesdndultaly (Milano region and NEI) in
the late afternoon.

An ATRA42 flight is planned for Sunday 23 (moisture inflow, take off time T€)Jand a Falcon flight for Monday
24 (microphysics and radar observations, take off time 06 |

Alert ORP CV-LT: Tuesday 25 Sept - Wed. 26 Sep.

New opportunity for orographic precipitation and convection over CV (Tuesday 2% &&pCV/LT (Wednesday 26
September). However the situation appears more favorable on Wednesdayhdupassage of a short wave trough
which provides upper-level dynamical forcing. High hourly precipitatioesrakpected.

Pre-alert HPE CV-CA-BA-VA: Thu. 27 Sep. - Fri. 28 Sep.

Still a risk of HPE over CV-CA-BA-VA also possible between Thurs2layand Friday 28. Precise chronology and
location need to be confirmed

Other news
Orange alert for Thunderstorm on Southern Atlantic coast issued at 16h00 loc.
Yellow vigilance for Gard/Ardeche rivers issued at 15.00 loc up to Monday 10.00 doar ().



HyMeX Dally Meeting Report (23rd Sept.) :

e  Synoptic overview :

- Today, on Sun 23, as a short-wave trough appradchen the near Atlantic ocean, the upper-level
flow veers gradually from west-southwesterly totbaesterly. This trough, associated to strong
upper-level dynamic forcing and good low-level cibiotis, tracks over Cévennes-Vivarais (CV) in
the second part of the night of Sun 23 to Mon 24 ldion 24 early morning. Convective activity
with severe thunderstorms is therefore expected Massif Central/Cevennes. Afterwards, this
fast-moving episode shifts eastwards, and latec&ms Provence and french Alps (PACA) region
then Liguria/Tuscany and North-Est Italy (LT/NEheas.

- On D2 and afterwards, at upper levels, southwigdterv is expected, associated with southerly
flow at low levels and disturbed weather over Meddnean area.

- On D2/Tu25, orographic precipitations are expectweet Cévennes mountains and northern part
of Italy. In the afternoon these precipitations saow instable characteristics (isolated
thunderstorms).

- On D3/Wed26, a short-wave trough could concerrWeand North Italy, giving orographic
precipitations with convective activity.



HyMeX  Facility status and mission plans

Aircraft missions :

- ATR42 Sunday 14UTC -17.30UTC, to document the ngjash flow

- F20 Monday 06 UTC - 10 UTC (southeastern Francejlocument the convective line over
southern France.

- D028 Monday 12 UTC - 16 UTC (between Corsica ancelNito document the convective system
moving to Italy.

Extra radiosounding:
- in Candillargues: at 09, 15, 21UTC (on 23/09) 88d09 (on 24/09)
- mobile radiosoundings: in Marseille at 15,18, 21U®& 23/09) and 00, 03, 06, 09, 12UTC (on 24
- In Corsica at Corte: 05,08, 10,13,16UTC (on 23&%] 08, 11UTC (on 24/09)
- In Corsica at St Giuliano: 05, 08, 10, 13, 16, T@J{on 23/09) and 05, 08, 11, 14, 17UTC (on 24/09)
- Data Targeting System (DTS) was activated:

23/09-18UTC: Nimes, La Coruna, Barcelona, Madran#, Murcia, Gibraltar, Acores, Lisboa, Milano,
Roma, Trapani, Cagliari, Udine

24/09-06UTC: Nimes, La Coruna, Barcelona, Madralpfa, Murcia, Gibraltar, Lisboa, Milano, Trapani,
Cagliari

24/09-18UTC: Nimes, La Coruna, Barcelona, Madri@ni, Murcia, Gibraltar, Lisboa, Udine, Milano,
Roma, Trapani

BLP balloon: 23/09 09.11UTC to 24/09 03.23UTC

WV lidar BASIL : in Candillargues, was able to operate quasi naotisly.




« OBSERVATIONS (a posteriori) :

— Night from 23rd to 24th Sept. 2012 + morning
(Soutl-Eastern Franc

— 24th Sept. 2012 afternoon and evening (Northern
Italy)

— Operational measurments (Météo-France)
— Research measurments (via HyMeX)



Characteristics of IOP6

Sunday 23 Sept. - Monday 24 Sept.

A trough has extended over the regions of the we$iarope.

A disturbance labelled “S”, associated to the ntisongh, has passed over France and
northern Italy during the day inducing south-wdgtéow and high level cold
advection.

This scenario has caused strong convective actmitythunderstorms affecting the
three target areas CV (Cévennes-Vivarais), LT (tiydoscana) and NEI (North-
Eastern ltaly)

An intense and fast moving convective linerelated to perturbation “S”"crossed
CV during the early morning of 24/09, LT by mid-dawyd NEI in the evening.




Characteristics of IOP6

Summary over France :

The amount of rainfall observed-isl00mm/24h(CV). Rainfall intensity o0 to 60
mm/hr and wind gusts up to 90 to 100krhave been observed in France.

Even several days ahead, the forecast was fairly good for tivis aonvective frontOn
Massif Central/Cevennes-Vivarais, severe thunderstorms wenaretdgshowing
temporarily the pattern of a V-shape cell on the IR imagery atterpaf a squall line on
the radar image).

Summary over ltaly :

|OPG6 started in the early morning of Monday when the Southwesterhe®dtto intensify
due to the deepening of the main Atlantic trough. The associated instabitgidweloped
on the central part of Liguria between Savona and Genoa. Afterward cold Ugopedr
advection triggered a squall line passing eastward from Imperia to Laié&Spath the
highest thunderstorm activity over the sea. The system has moved toward stathdely
during the afternoon.

The main Southwesterly flow produced ORP over LT in the morning, LT and NBhen t
afternoon (maxima of 60 mm/24h over LT and0 mm/24h over NBI



HyMeX General situation.everview

24/09/2012-00 : Synoptic conditions (ARPEGE)

Basetime: 00 h UTC,
Valid: 24 Sep 2012 00h UTC =
2.0 PVU altiilm) + Z 500hPa + WIND(above 10m/s) 300hPa
ARPEGE 20120924 _00 Forecast +00h
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Synoptic situation from ARPEGE model (24. — O0UTC, analysis)

In the second part of the night of Sun 23 to Mon 24 and Mon 24 early
morning, a trough, associated to a strong upper-level dynamic forcing
and favourable lowevel conditions, has tracked over
Ceévennes-Vivarais area (CV), shifting then towards lItaly.



HyMeX General situation.everview

24/09/2012-00 : Synoptic conditions (ARPEGE)
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HyMeX Life cycleof the conveetive sys

24/09/2012 : IR sat imagery

2012/09/24 03:00 2012/09/24 06:00 MSG IR108 Brightness Temperature (degC) Source: EUMETSAT-CMS-IPSL
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Convective system ever France

24/09/2012 : radar imagery
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PARTEMAIRE PATAC : BOURDEALX
Données transwises Données recaloulées

RRE & 94,5 mm 94,3 nn
5 ——— FRI: 43.5m RRZ 43,3 mm
RRI ¢ 1.5 mm RRL ¢ 1.3 mm
43
40
3j—ME 1 - les données recalculées le sont
sur 1z base des RRL fournis, ou
reconstitues singn, afin de
30 pouvoir dresser | ﬁ1stagramme
- mewe sans wangye, des différences
2 peuverit etre notees avec les eventuels
cunuls transnis dans le message
20 par exem?le la sowne des 24 RR1
sugcessifs transmis n'est pas tou jours
&5 egale au RR24 fransmiz dans le message
10 .
I %5 8 3 m RTTEATION
5 . echelle
13 00 forts ounuls
0 lun 24/09/2012
o Sh &

1hr cumulated rainfall amount (hyetogram

L RadomeH & HEJAMMES-LE-CLAP
ﬁs Données transmises Données recaloulées
RRE @ TE.6 mn RRE ¢ TE.6 nm h
10p——— FRR3 @ 7.4 RR3 @ 7.4 |
- RRL & 0.0 mm RRL & 0.0 nm
N——
* =11

HE : - les données recalculess le sont

sur la baze des FRI fournis, ou \
reconstitues sinom, afin de

pouvoir dresser 1 ﬁ1stogramme

- meme sans manque, des différences
pewvent etre notées avec les eventuels
curuls transnis dans le message :

par exenple 1a somme des 24 RR1
successifs transnis noest pas toujours

i, a0 enale au RRZ4 transnis dans le meSsage
20
ATTEWTION
echelle

trés farts cumuls

Rain rate > 60mm/hr

FARTEMAIRE PATAC ¢ FUY-ST-HARTIN
Donpées transmises Domnées reczloulées
i 73

5 ————— FR3 ¢ 26.5 um

FR3 @ 26.5 un
RR1 ¢ 0.0 nm FRL & 0.0 mm
43
)
5 HE & - les données recaloulées le sont

sur 13 base des ‘ournis, ou

reconstitués sinoy, afin de

L powvair dresser | hiztagranne
- mene sans mangye, des différences

3 peuvent etre nofees avec les eventuels
cuiuls transnls dans le messaﬁe :

20 par examgle I3 zonme des 24 BRI
Successifs transnis noest pas toujours

5 egale au RRZ4 transmis dans le nessage

m RR6 ¢ 100.0 i
P RATTENTION

5 . echelle

2 tea00 forts cunls

0 lun 24/03/2012

o Gh 8h
1 | fe 95 . & iy

=



T’y

6mn

i v~ E

cum

ulated rainfall

RREROOMN : £9.4 min fRadoneett ¢ NEJRNNES-LE-CLAP

RRShOOMN : 32.3 nn RRENOOMH & 77.4 mn
2ol RRAAOOTN @ 8.6 nm RRSOOONH ¢ 38.4 mn
22.4 RRZAOOMH ¢ 4.3 nm Bl RRANONN ¢ 15.2 mn
20. RRZDOOAH & 0,2 nm 2.4 FRZN0INH ¢ .2 nn
19, RRIROOMH ¢ 0.0 mm 20. RRZNOOMH & 0.0 nm
17,6 RRZONN = 0.0 wm 13 RRLAOOMH & 0.0
16,0 17.6 RRZOMN & 0.0 nm
14.4 16.0
12.8 14.4 1
11.2 12.s—4
9.6 11,
50 9.6
£.4 ATTENTION 8.0
4.5 echelle 64 ATTENTION
. forts cunuls 4.8 echelle
3.2 FRIE0 : B34 mm 2.2 forts cumuls
Hlal® ] T 5 | RR3E0 ¢ 77.4 mn

u1h3u i 07:30 lun 24/09/2012 ; e L 2470312
1h30 4h30

amount (hyetogram)

FARTEMAIRE FATAC : BOURDEAL:

RREROOMN & 94.5 mm
ERSROOMH @ 94.5 mm

o0 RRAROOMH : 82.0 wn
. RR3MOOMN & 48.5 nm
10,4 ERZROOMN @ 34.5 mm
9.6 RRIROOMH & 6.5 mm
8.8 RR3OMH = 1.5 mm
2.0
T2

T 6.4

- 5.6

s 4.8

| 4.0
2.2 ATTENTION
2.4 echelle
3 cunuls importarts
0.8 RR3ED @ 94.5 mm

1] 07:30 lun 24/03/2012
1h30 4h30
i-' | T A v du

RREROOMH = 1.7 mm
RRShOOMH = 90.5 mm

RER4hOOHH = 21.5 mm

RRZROOMY = 18.2 mm

RRZROOMH = 15.6 mm

RRIROOMH & 0.0 mm
RRZOMM : 0.0 mm

ATTENTION

echelle
forts cumuls

RR3&0 : 31.7 mm
07:30 lun 24/09/2012

11 fa A & e

%

-
:FHRTENHIRE FATAC = MONTCLUS

4.0

1h30 4h30

RREROOMN & 74,3 m
RRShOOMH & 49.2 mm
RR4hOOMN & 12,1 nm
RR3ROOMN & 5.3 mm
REZROOMN & 0.2 mm
RELROOMN & 0.0 mm
RRIOMH : 0.0 mm

ATTENTION
echelle
forts cunuls

RRIED @ T3 i
07:30 lun 24/09/2012

|
ARTEMRIRE PATAC : PUY-ST-HARTIN ﬁﬂ,
1 RREROONN ¢ 100. 0 mn [
RRShOOMH : 100, 0 nm {t
12.0 RR4KOOMN ¢ £6.0 nn
K 2 RRZROOMN ¢ 47.5 mn
10.4 RRZMOOMN : 12,5 mm
9.6 RRIRGOMN ¢ 1.0 nm
s faa RR3OMN & 0.0 mm
9ﬂ 2.0
172 ¥ | 0
6.4
5.6
s . !
4.0
3.2 ATTENTION
2.4 echelle
1.6 ocumuls importants
e RRZE0 ¢ 100.0 mn %
0 07:30 lun 24/09/2012
1h30 4h30 Vs
PARTENAIRE PATAC : SALINIRES
i RREROOMH ¢ 77.1 mai
RRSROOMH : 23.7 mm
RR4hOOHM ¢ 18.2 mm 52
RR3MOOMH ¢ &,7 mm 3
RRZROOMH ¢ 0.0 mn
RRIROOMH ¢ 0.0 mm w
RRIOMN ¢ 0.0 1 ]
3
)
ATTEHTION f
echelle

forts cumuls
RR3E0 : 77.1 mm

07:30° lun 24/09/2012

Rain rate > 16mm/émn



Rainfall over' Exance

6hr cumulated rainfall amount (00-06UTC)

RADAR (PANTHERE)
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B hour cumulated rainfall amount: fom BT=00hto BT+06h
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Convective system-overItaly

Meteo=at 9 Airmass RGB - 24 September 2012 1200UTC
= Y — ,

Alt: 500 mb

Observations- satellite and
RADAR images




Rainfall over.ltaly

Monday the 242 rain gauge data (mm/24h)

Collagna (Emilia) Lat 44,30 Lon 10,24 Cason di Lanza (Friuli) Lat 46,57 Lon 13,17
50,0 1000, 50,0 2000,
45,0 90,0 45,0 180,0
40,0 80,0 Y 40,0 160,04
35,0 700 M 35,0 140,dM
- “"]i’o 60,0 U i[m "";i!o 120,04
0 50,0 | 0 100,0!
[mml, a00a |  [Mm, 80,0 @
15,0 30,0 t 15,0 600 1"
10,0 20,0 e 10,0 400 e
5,0 10,0 d 50 20,0 d
0,0 0,0 [mm 0,0 0,0 [mm
02:00 06:00 10;00 14:00 18:00 22:00 02:00 06:00 10;00 14:00 18:00 22:00
Time UTC [1 h] Time UTC [1 h]

From L’Aquila Secondary Centre.



Uprooted trees along a road
between Belvedere and Boscat @
Grado (Friuli) due to strong wind

gusts.
Damages to roof due to the Wincl<

were also reported

24-sep-2012,17:35:00 Oro.friuli elevation filled contour.| Radar_grb grib22&-illed
kontour. fulminilocation. ’ (stationbm).Station plot (station5m).

barbs in m/d

Alt: 0 m MSL



Rainfall

24hr cumulated rainfall amount

» Convective episode over CV with amounts of 50 up to 100 mm/24hr
(Ardeche, Gard, Vaucluse et Drome), most of the rain was recordésghr.

24 hour cumulated rainfall amount: from BT+ 00hto BT+24h - ) e )
24 hour cumulated rainfall amount: from BT+ D&nto BT+30h 5

FR OBSERVATIGN 20105 HI0UTOL W 006w+ 1)) RR OBSERVATION 2012/9/24 [06UTC(J) to 08UTC(J+1)]

(mm/24hr)

T e T
. ya s

45°N

50 45°N

40°N

40°N




Lightning activat

Lightning strikes for 24 September

= FOUIRE Météorage lun 24/03/2012 22:00 24h |1

Inpacke1T 94525 35976- 18549+ /\EQ ! \ h
R !




Bightning activity

Home=Observations=Lightning=Euclid
HYM ex Euclid, LMA, LINET, LLS Caialonia, ZEUS, UKMO, NOA, Meteorage, SAETTA,

r
b: E u‘ Ll D EUropean Cooperation for Lightning Detection €
| .

European Cooperation for Lightning Detection

Sopl Sop2 Site’ Native, SOUTH-FUROPE,
24 Sept

“H 2012 >|»1 MM D> P D3hOUH

2345678

910 111213 14 15 EUCLID network Smn lightning : 2012-09-24 03:00 - ] _ .
16 1718 1920 21 22 -~ #& + i Y 1
232425262728 29 i, ﬂ
30 A e
+ ¢
search by keywords 9
A&
Home i, fw\’ T
News 3
Photo Gallery h '\
Logistics £y -
Reporis ' - -
Models

Observations \’_\/_/_,Q

Products Availability &
Contacts

Contact us E




Bightnin

O O APPING Arra C

HyMeX Lightning Mapping Array 0600-0610 UTC September 24, 2012 HyMeX Lightning Mapping Array 0800-0810 UTC September 24, 2012
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UTC:

wind field, 850hPa
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3D rada
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Wind PROFILERS

WIND VELOCITY (M/S) UHF CNRM WIND VELOCITY (M/S) UHF
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23SEP12 TIME (DAY-UTC) 25SEP12 00 06 12 18 00 06 127,18 00 06 12 18 00
UHF-CNRM CAND [hm,5beanys,4kW,375m,15mn,mean:30mn] 23SEP12 TIME (DAY} UTC) 25SEP12

UHF-NICE LEVANT [hm,5beams,4K¥,375m,18mn,mean:30mn]

Front signature aandillargues Front signature dte du Levant
(wind rotation, velocity increase) (wind rotation, velocity increase)



HyMeX

Laidar —Basil observations

23-24/09/2012; LIDAR— BASIL results

VERY PRELIMINARY RESULTS
BASIL, Candillargues, 43°36'40.10"N; 4° 4'15.80"E
23-24 September 2012 analog
Water vapour mixing ratio: AT=10 min; Az =150 m (e/ke]

15
E\ 24
-
)
-E 1.6 0
m
0.8
0.0 R
09:48 12:41 15:43 18:46 21:49 0041 03:43 06: 46 09:48
m_
Time: [UTC] Tlﬂ]B (UTC)
Passage of the

convective line

ALTITUDE [kir]

IOP 6 - VERY PRELIMINARY RESULTS
BASIL, Candillargues, 43°36'40.10"N ; 4° 4'15.80"E
23-24 September 2012
Lidar reflectivity at 1064 nm: AT=1 min: Az =30 m

2384201 224081201 2
Passage of the
convective line



‘ IOP 6 — TARA measurement - o 01:45 UTC
| P s~
Reflectivity [dBZ] EL=75 deg. -24-Sep-2012 % bi et
14000 N . ! : '_ ) = [r
12000 E F :
10000 E f :
Mid-level cloud | A «
E BOOO | : i =
? sooo  Precipitation \ .: :
forming at the . -~ i .
4000, . o . o
By, Vi :r - AL
2o R B (R B el Y TARA location ]
o1:24 0120 -::ﬁmaTu;qa o145 9
nh [m.s’ =75 deg. -24-Sep- 1Ih' e = - it g
1000, Rty soaniees Auion oy TARA time series (vertically pointing)
.| Parameter related to turbulence | observed during IOP 6 when squall
line crossed the region about 15km
10000 [ -
: north of the site.
E soco . SUrong turbulence at :
= the airmass interface ' @
i BO00
el Because of a strong low level
southerly flow, no other
2000 o = -
; precipitation was observed over the
L G120 T e site during this event
e i
TUDelft &= Remote-sensing of the environment (RSE) 1




Additional RS

24/09/2012:4M RS at Marsellle (Vaisala RS92)
RS balloon trajectory shifting southward with time

02n54

PR 1.

£ Salonedet

3 CogBlite
.G * Google
5. ..(_.c,_)n_xgle 1008

aunch time = 02.54TC

3 Brignofes

=Google

Launch time = 08.55UTC Launch time = 11.55UTC



Additional RS

24/09/2012:4M RS at Candillargues (Vaisala RS92)

‘ s ‘ RS - Montée / P, ; RS - Descente
y 4 24/09/2012 03:14 TU / X 24/09/2012 03:14TU

‘: y
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Launch time: O3UTC



Additional RS

OOEange ) kL T ‘ RS - Montée \ _ ‘ RS - Descente y
Sl il A 240812012 09:00 TU 24/09/2012 02:00 TU

) Campentras iy
SO Vaucluse

A

HHImES
#A790.m
Nimes oy
N

R R T
T A

£ R L K (R (

S

Lunel
5\

¥ lieude depart J 10 . Silon-de-Provence

!

Bouches:du:Rhones

IR RS

AN ascent descent

lat 43792492° long 4:592221° élév. dm s Alitude 12819 km,

Launch time: O9UTC




(Bx/B) Apiwng (w) apnyy ()

ol N aa
e £ 4 » 8 § 3 B EF 2 E 08 2 goe .
T A 1R BB R H 1
L ] [ | 1) | 1 ] 1 1] . u ]
Y& N b TERINE "B i
| & B3 ] AN O |
(B L | . fep il ngs 1 [
" " . L] ] » " (] ] L "
b 3--4= .T_.J-.rﬂ_ 1
L ] L] 1 ¥ 1 ¥ ]
I * ] 1 ] i 1] ‘ ] i 1]
L} [ ] ] L 1 ¥ 1 1] a1 ]
e . REE ha i
I+Inlt..l"ll. IWII.-I l.ln.l _Ilnlwl. ..T
5O 13 TR ol
I [ | ] | B ] ] 1 1] " L] 1]
[ 1 ] L L] .._ 1} L) L] ¥
134 i) L 1§
Ftin o T o B EEr e el
{3 i : 1 il o i
I & b H | It i
(B [ | 1] " 1 ] i ] 1 1]
- [ x d R - it
e o e 4L b — —la ==k
L LR | L] ] i (RN ] .- ] ] ]
& LR H i SRR b
FE i ! BEEY 54
[ = o oe . i o i i TR
@ P aord H 1 ] HaH i
= R T k! 3 BiditE W
o) EEE H ; HE:
9 o (] “ ] m " m [l mm m i of
g {3 : : ! i
@0 g S WS i : ] e Tl
—i Ea = M4 il ki 3 FERETH b IR AL
L - M e H i H ‘TR I T
FH Zg8 2| ] “ " 1 Hit
= 2 I H i P R R
E ot [ 3 ' ! } i
S o mum |M m loa b ] I ' i H m il
= o| 4 -k 4 4 SNy =444
w o i | | ' 1
L a %o Bl1i3 8 _ ' i Bi
S g | i . i : ih Pl
o
g ] m = = {5} ia i ' 1) T £ 1L
- — L1 d=ft Ly £l A |...“Ik< E |-<|_|.|w|..<u|
o — G N 1 ! H B Foi
PR 5|z P m HE i R
poE & LR | i\ Hir dEN BT
P QO “28 2| i eage o oy o O AR i e e
e 2| ks RS AW H -
e w5 ol ™ % - ! : Ll F e H ] -t T O
o e | ' ST R " o
N‘ m- 1 “ L] 1 “ el " " L] L) “ ] " ]
(i} m E 4 AT e —— B e - S . B R i R | B
= m ] i I [ (AR N] R boan now)ok
Eox 2| i RS P s i
uwz | H g g I 1 5 R T
B i : W Vet |  H 1 SR
o I " I ! _n" i 5 gy juogik
o i ==t == —+ 2 = =i == A g
m 3 K . IRERRE §iN RS ERRTE
8 13 bl e boel | 1 AR LE i B
.. 7] s AR S i c bitiigEe oy
iy [l e TR o Tl L e Pl el LD
QN 1 B T " e SR A
_ b3 (o il B o : LRI B
[ LB B i [ [} ] 1 ] 1 1] ] ] LR
it -t S o4 } i R | i 8 il
O [ ) £l 3 00 5 0 A I R = v ol iRt (i I
_“” f i 18 "“ 1 “" i ARy 1 " [ H I
(@\| [ LN : 1.3 TR Pl TR TR A
-~ E TR SRR o (i€ kil
F4-4 H-=4H -1+ -+ s b4=4-HAH-%--F-R-H-F
9 I & & i R oond R T { Gdl4d
] i i . i i TRELT I T
O =N Wi ] 1 ' “ BH IR 1 ¥
i - L H 130 10 B ot _
s NHEABRANAAREE IO @ 2 iz 'EEREEEREEREE
4 {2.) sumiesadwsa ) ] G (su) 44
2 E 8 B = % E % R =
i __p__N_h."

ers. Positions.
ZH
[Fight BLPS 15 / Launch: 2012/09/23 09 08

Vol 19.

—— BLPB 19

Observations of the Bound, Layer Press. Balloons,

M| |vaba data of piot: 20120924 wt 23:90 UTC




e) 1 pos_atgps_comp_i

=
i
o

Latitude (degre

23/09/2012: ATR flight and LEANDREZ2 observations

Campagne HYMEX
ATR42 as120039 du 23/09/2012
de 14h12m20 a 17h17m40 UTC

HyMeX - LEANDRE 2: Backscatter profile: VOL39

S3pUOISS (0F 59| 52400y uojusodidng

Height (km)

b

View from last leg (direction SW)



Ailrcraft operations

| High concentrations at low altitudes:
-high fraction of SO, (red) and Org (green). Typical of clean
\background alrmasses

Particle mass concentration vs sampling time
Coloured by aerosol composition
_Altitude (black dots) vs sampling time
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Alrcraft operations

" 3dropsondessuccessfully
7al launched (over 5)

RASTA cloud radar on board

HYMEX 20120924 F14 RASTA Z[dBZ]
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Ailrcraft operations

| 24/09/2012:Dornier flight .
e TR Flight pattern #9a

: 12-16UTC
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Contribution of convection-permitting models

at very short ranges
Deterministic approach with
AROME-Franct(+30h) vs AROMEWMed (+48h) :
[23/00 UTC run vs 24/00 UTC run]
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D1/D2 forecasts

24hr cumulated rainfall amount

» Convective episode over CV with amounts of 50 to 100 mm/24hr
(Ardeche, Gard, Vaucluse et Drébme), most of the rain wasdedan ~6hr.

« AROME_FRANCE gives a maximum rainfall over Drome (>75mm/24hr),
while AROME_WMED gives > 100mm/24hr over the Gard departement

e Observed maximum is 100mm/24hr over Drome

AROME_WMED
24hr cum. Rainfall
24 September 2012
(init 24/09-00UIC) .
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24 September 2012
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AROME_FRANCE
24hr cum. Rainfall
24 September 2012
(init 24/09-00UTC)
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D1/D2 forécasts

24hr cumulated rainfall amount

« AROME_WMED forecast initialized on init 23/09-00UTC was quite cctrre

AROME_WMED
24hr cum. Rainfall
24 September 2012
(init 24/09-00UIC) .
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AROME_WMED

OBSERVATIONS 24hr cum. Rainfall
24hr cum. Rainfall 24 September 2012
24 September 2012 (init 23/09- oouTC)
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D1/D2 forécasts

6hr cumulated rainfall amount (00-06UTC)

AROME_WMED

6hr cum. Rainfall

24 September 2012 (00-06)
(init 24/09-00UTC)

RAIN (mmveh)
AROME_WMED 20120924 00 Forezast «05h - 400h

OBSERVATIONS
6hr cum. Rainfall
24 September 2012
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AROME_FRANCE

6hr cum. Rainfall

24 September 2012 (00-06)
(init 24/09 -00UTC)
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Contribution of convection-permitting models

at very short ranges
Ensemblist approach with
AROME-EPS prototype (max range : +30

° Domaines AROME GP, WMED et NWMED'



Arome EPS: Simulated radar reflectivity (850hpa) and low-level wind (925hpa) from 18 UTC run

|
I Toujours un temps d'avance

ites: [lative, Cevennes-Vivarais, : ARO M E-E PS (8 mem bers)

Vali: | 24 Sep 2012 06h UTC

Memlzer 1

Fig. p — Reflectivities at 850 hPa forecast for Monday 24 September 2012 at 06 UTC (colors, in dBZ).
Red arrows represent winds forecast at 925 hPa. CV area (South-Eastern France).
a) [(left) AROME-EPS simulation : stamp map for each member : 23 September 2012 18 UTC run, +12h range

(forecast unavailable in real time).
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Fig. 2 — Radar reflectivities observed by Météo-France’s ARAMIS operational network over the Cévennes-Vivarais (CV) French domain,
on 24 September 2012 : a) initiation phase (00 UTC), b) mature phase (03 UTC), c) stationary phase (06 UTC), d) shifting phase (09 UTC).




Home>Models=Atmospheric models>Convection-permitting models-Ensemble forecast=Arome EPS 2 5km=Probabilities RR24
Probabilities RR24, Quantiles RR24, Quantiles RR1, Probabilities dBZ, Stamp maps RR24, Stamp maps dBZ, Probabilities V10m, Quantiles V10m,

[ METEO FRANCE  Arome EPS: 24-hour cumulated surface precipitation probabilities from 18 UTC run @

Toujoure un tampe d'avance

Sites: Mative, Cevennes-Vivarais,

M M from 23 Sep 2012 18:00 UTC to 24 Sep 2012 18.00 UTC H
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Toujoure un lamps d'avance

Sites: MNative, Cevennes-Vivarais.
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Home=Madels=Atmospheric models=Convection-permitting
Probabilities RR24, Quantiles

Toujours un lemps d'avance

M M from 24 Sep 2012 03:00 UTC to 24 Sep 2012 04.00 UTC |
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COMPLEMENTARY DATA :

- Acores RS between 21/12UTC and 24/12UTC
- IFS Analysis between 26/00UTC and 28/00L
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ECMWEF IFS Analysis
(27 Sept. 2012 00 UTC)
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ECMWEF IFS Analysis
28 Sept. 2012 00 UTC)
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 Le systeme DTS (Data Targeting System)
du CEPMMT
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e

e Systeme DTS

DTS : Data Targeting System.
Outil développé par le CEPMMT en 2008 (projet PREW).

But : aménager le réseau d’observation de facamsitoire et locale
pour palier aux conséquences d’une faible prévigigon parle aussi
d’'observations adaptative

Le systeme DTS servira typiguement et préférdatredntdans la
période de 5 jours qui précedera une POI

L’instant de vérification doit se positionner awment de survenue du
phénomene d’intérét.

Dans le cas ou le phénomene est susceptible de plusieurs jours,
on visera au moins son déclenchement.



Source : A. Doerenbecher

Quelles observations utiliser ?

@ Operating

® Non

# Targetable

_E:;rgetablel during SOP1 L

/|0 HymMex

/|e® ascent

& Non EUCOS [“7—._s
®® ENRoute |/
@@ DEScent

UCOS aircraft data on 2011/09/08
Source: Météo-France BDMO)

La plupart des sites de radiosondage
fonctionnent aux réseaux de 00 het 12 h.
En conséquence, ce systéme ne peut-étre
beaucoup renforcé a ces horaires.

La plus grande flexibilité est obtenue aux
autres réseaux (06 h et 18 h, voire 03 h,
09 h, 15 h, 21 h sur les navires).

Les requétes sur les AMDAR s’appliquent
aux données collectées mais non
transmises en temps réel (et donc pas
disséminées sur le GTS). Il n'est pas aisé
d’'obtenir une image claire de ce que peut
étre un reseau augmenté. Si dans une
région peu observée, il n'y a pas de transit
par une compagnie affiliée a E-AMDAR, le
manque de données subsistera, méme si
on sollicite plus d'observations.

METEO FRANCE

Toujours un temps d’avance




Lesobservations disponiblesontréparties de facon inégale
certaines zones sont tres denses et correspondestzbnes déja tres
observées par ailleurs (par exemple sur I'Allemagne

L’interét de déploiement dans ces zones déja “sithst limité.Mais
le colt unitaire du radiosondage reste le méme

Uneenveloppe budgétaire globalest affectée aux observations
supplémentaires requises dans le cadre du DTSfoimkenveloppe
dépensée, le systeme « s’arréte » |

Le but est de ne pas faire de gaspillage inutie cherche a déployer
ou acheter des observations supplémentaires asemned’ou
I'importance de I'expertise des previsionnistes ales scientifiques
présents au HyMeX Operation Center



Observation adaptative : calcul des zones sensibles.

Zone sensibl_e

. "

: -q’

analyse

délai adaptatif délai adaptatif
d'observation d'optimisation
(lead-time)

§ METEO FRANCE

Toujours un temps d’'avance

Source : A. Doerenbecher



analyse

décision  déploiement

METEO FRANCE

Toujours un temps d’avance

Source : A. Doerenbecher



Calendrier:
choixdela >
date de base.

Cas proposés

3 ladate [
de base.
. =4
Liens vers
les autres
étapes.

Proposed Cases

Lanks
Show Moservalions
mannosing

Mewes (0

Les utilisateurs

ne peuvent

interagir qu'avec

les pages du jour.

Les modalités et
les étapes dépendent

de I'heure.
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Choix de la date
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Vérification Time
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Choix de la date
d'observation:
Target Time

détermine la durée

{ e d'optimisation

METEO FRANCE

Toujours un temps d'avance



Calendrier:
choix de la
date de base.

Cas acceptés
a la date
de base.

Propositions

Interface web du DTS : Proposition de déploiement (cas 1089.2).

< NOVaOR >

3273 M 35 2

= 30

Accepied Cases
A 1089200911 0900

Froposed Exira
Observations

Extra Observation Proposal

D L nd naer CanErEposediTA abievanns!

BAC fs s
ke mel eson um
e T mel  aws  mo
weinf med e mme

EGNW F-54P based on TE-5Vs (moist TL95) and MSL

Walld time: 20081107, 18 UT (Targeting Time}

Shading: areas ot 3, 4, 2,1 x10 " km’

Irajectary Inttialized from fc 20091105, D0 UT 465 h

Targ. fime: 20091107, 18 UT/ Verlt. time: 20091109, 00 UT (opl: 30h)
= targemble  * operating

@ ol sualible
iE— e

Choix de carte :
e type de sensibilité
e champ superposé

Observations (RS)
@ Disponibles
@ En opération
O Indisponibles

Zone sensible

Zone de
vérification

Proposition de déploiement
rejetée (status = Accepted).

Commentaires bienvenus

Zone de déploiement :
e dessinée a la souris {taille
et position variable)
e inclut automatiguement
tous les sites "disponibles"
dans la liste des sondages

| ome (Lo, #crmn)

>
de ADDS 10892
déploiements| ..
Shaw Cases
Liens vers | Preea
les autres
étapes.
w0 ced by s (w0 ar s ]
Action du Lead-User — |

iatus. Accopud
ustification By Leadl User:

Liste des observations :
o modifiable a la main
e On peut se limiter a un
seul type d'observation
(AMDAR ou RS)
Commentaires bienvenus

Source : A. Doerenbecher
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disponibles

e Vecteurs Singuliers : CEPMMT.
e ETKF : Mété«-France
e KFS : Météo-France.

 Ensemble Sensitivity (Université des
Baléares).



