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• HyMeX : HYdrometeorological cycle in 
Mediterranean EXperiment (2010 – 2020)

• SOP : Special Observation Period

• IOP : Intensive Observation Period• IOP : Intensive Observation Period

• HOC : HyMeX Operation Center

• CV : Vévennes-Vivarais area

• ORP : (shallow) ORographic Precipitation 

• HPE : High Precipitation Event



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

+ 4 French Met School students (IENM3) from 7th to 14th Sept. 2012 !
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ENM HebdoENM Hebdo



Conférence



• SATELLITE IMAGES :
– 18th -> 21st Sept. 2012 (animations)

– 20th Sept. 2012 00 UTC– 20th Sept. 2012 00 UTC



Satellite images : Colored Composition (step 3h) 
from Tues. 18th Sept. 00 UTC to Friday 21st Sept. 2012 21UTC



Satellite images : Water Vapor 6.2 (step 3h) 
from Tues. 18th Sept. 00 UTC to Friday 21st Sept. 2012 21UTC



Colored Composition
Thurs. 20 Sept. 2012, 00 UTC



Cloud Classification
Thurs. 20 Sept. 2012, 00 UTC



• 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 : South-Eastern France (CV area)- Area of interest : South-Eastern France (CV area)



HyMeX Daily Meeting Report (19Sept.) :

• « Related to the low predictability due to Nadine, there still is a large 
spreadin the EPS, and an important instabilityin the different 
deterministic models or ensemble models scenarios, and in the deterministic models or ensemble models scenarios, and in the 
different weather regimes privileged. »

• « The forecast made today still does not exclude an HPE over the West 
Med area for medium ranges, but preferentially between Tuesday and 
Thursday. However, this scenario needs to be followed and 
confirmed in the next few days, as long as the tropical 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 + 
ARPEGE-EPS

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



HyMeX Daily Meeting Report (20Sept.) :

« Related to the low predictability due to the Tropical Storm Nadine which 
remains located near the Acores Islands since many days, there is still a 
large spreadin the Ensemble Prediction System of ECMWF, and an 
important instabilityin the deterministic models or in the weather regimes 
simulated. »simulated. »

« Yesterday, ARPEGE and ECMWF models were quite in good agreement at 
the end of D+3 with the positions of the main synoptic systems on the 
Atlantic, simulating a mergingof a cut-off low with Nadine. »

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



HyMeX Daily Meeting Report (20Sept.) :

• « Note that about 20% of the membersof the European 
Ensemble Prediction System of ECMWF (for both 19/12 
UTC and 20/00 UTC runs) suggest that Nadine may be 
driven north -eastwardsby the Atlantic trough. This is the driven north -eastwardsby the Atlantic trough. This is the 
case of several members of the American Ensemble Prediction 
System of NCEP as well. »

• « Both deterministic operational American(GFS run 12 UTC 
today) and European(ECMWF run 00UTC today) models 
suggest extreme event scenariosover France, respectively for 
Wednesday 26 September and Thursday 27 September. »



Deterministic forecast of IFS 
(20 Sept. 00 UTC run, range +144h)



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



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



EXERCISE

• See document



DEBRIEFING



HyMeX Daily Meeting Report (20 Sept.) :

• Mean ensemble charts of the EPS however suggest an upper-level south-westerly perturbed flow
over the Atlantic which could be dominant in the first part of next week (from Monday to
Thursday). This SW flow could then favour a warm-moist air advection over the West-Med area.
We can remark that the dispersion of the spaghetti is not so important, with many members 
simulating a deep trough on the Atlantic.

• Consequently, the forecast made today considers as possible an HPE over the West Med area • Consequently, the forecast made today considers as possible an HPE over the West Med area 
for medium ranges, preferentially between Tuesday and Thursday.
But, this scenario needs to be followed and confirmed in the next few days, as long as the
tropical storm Nadine remains over the Atlantic basin.

• After this possible HPE which could occur during the middle of week, the trough on the Atlantic
could move eastward and the associated flow at 500 hPa could veer westerly.North-westerly winds 
would consequently blow at low levels (with a new episode of Mistral and Tramontane possible in 
the Gulf of Lion), bringing fresher air and calmer conditions 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 Cevennes 
starting Sunday 23 (in the morning with GFS, in the afternoon with 
September. Orographic precipitation expected over the Cevennes 
starting Sunday 23 (in the morning with GFS, in the afternoon with 
ARPEGE and ECMWF).

• Pre-alert HPE** CV: Wednesday 26 September. All models 
indicate a high probability of HPE over the Cevennes from Wednesday 
26 to Friday 28. Most intense precipitation should be over 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 :

See poster !



HyMeX Daily 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 Sunday 23 September - Monday 24 September.
A mesoscale convective system is expected to develop over CV on Monday 24 between 00 UTC and 06 UTC and to 
propagate eastward. Rain rates up to 60 mm/h are possible. The system should reach Italy (Milano region and NEI) in 
the late afternoon.

• An ATR42 flight is planned for Sunday 23 (moisture inflow, take off time 14 UTC) and a Falcon flight for Monday 
24 (microphysics and radar observations, take off time 06 UTC).24 (microphysics and radar observations, take off time 06 UTC).

• Alert ORP CV-LT: Tuesday 25 Sept - Wed. 26 Sep.
New opportunity for orographic precipitation and convection over CV (Tuesday 25 Sept.) and CV/LT (Wednesday 26 
September). However the situation appears more favorable on Wednesday due to the passage of a short wave trough 
which provides upper-level dynamical forcing. High hourly precipitation rates expected.

• 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 Thursday 27 and 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/Ardèche rivers issued at 15.00 loc up to Monday 10.00 loc (vigicrue).



• Synoptic overview :
- Today, on Sun 23, as a short-wave trough approaches from the near Atlantic ocean, the upper-level
flow veers gradually from west-southwesterly to southwesterly. This trough, associated to strong
upper-level dynamic forcing and good low-level conditions, tracks over Cévennes-Vivarais (CV) in
the second part of the night of Sun 23 to Mon 24 and Mon 24 early morning. Convective activity

HyMeX Daily Meeting Report (23rd Sept.) :

with severe thunderstorms is therefore expected over Massif Central/Cevennes. Afterwards, this
fast-moving episode shifts eastwards, and later concerns Provence and french Alps (PACA) region
then Liguria/Tuscany and North-Est Italy (LT/NEI) areas.

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

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

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



Facility status and mission plansFacility status and mission plansFacility status and mission plansFacility status and mission plans

Aircraft missions :
- ATR42 Sunday 14UTC -17.30UTC, to document the upstream flow 
- F20 Monday 06 UTC - 10 UTC (southeastern France), to document the convective line over
southern France.
- Do28 Monday 12 UTC - 16 UTC (between Corsica and Nice), to document the convective system 
moving to Italy.

Extra radiosounding:
- in Candillargues: at 09, 15, 21UTC (on 23/09) and 03, 09 (on 24/09)
- mobile radiosoundings: in Marseille at 15,18, 21UTC (on 23/09) and 00, 03, 06, 09, 12UTC (on 24/09)- mobile radiosoundings: in Marseille at 15,18, 21UTC (on 23/09) and 00, 03, 06, 09, 12UTC (on 24/09)
- In Corsica at Corte: 05,08, 10,13,16UTC (on 23/09) and 08, 11UTC (on 24/09)
- In Corsica at St Giuliano: 05, 08, 10, 13, 16, 19UTC (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, Madrid, Palma, Murcia, Gibraltar, Acores, Lisboa, Milano, 
Roma, Trapani, Cagliari, Udine

24/09-06UTC: Nimes, La Coruna, Barcelona, Madrid, Palma, Murcia, Gibraltar, Lisboa, Milano, Trapani, 
Cagliari
24/09-18UTC: Nimes, La Coruna, Barcelona, Madrid, Palma, 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 continuously.



• OBSERVATIONS (a posteriori) : 
– Night from 23rd to 24th Sept. 2012 + morning 

(South-Eastern France)(South-Eastern France)

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

– Operational measurments (Météo-France)

– Research measurments (via HyMeX)



Sunday 23 Sept. - Monday 24 Sept. 

A trough has extended over the regions of the western Europe. 
A disturbance labelled “S”, associated to the main trough, has passed over France and 
northern Italy during the day inducing south-westerly flow and high level cold 
advection. 

Characteristics of IOP6Characteristics of IOP6Characteristics of IOP6Characteristics of IOP6

This scenario has caused strong convective activity with thunderstorms affecting the 
three target areas CV (Cévennes-Vivarais), LT (Liguria-Toscana) and NEI (North-
Eastern Italy)

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



Characteristics of IOP6Characteristics of IOP6Characteristics of IOP6Characteristics of IOP6

Summary over France :Summary over France :Summary over France :Summary over France :
The amount of rainfall observed is ~ 100mm/24hr(CV). Rainfall intensity of 50 to 60 
mm/hr and wind gusts up to 90 to 100km/hhave been observed in France.
Even several days ahead, the forecast was fairly good for this active convective front. On 
Massif Central/Cevennes-Vivarais, severe thunderstorms were observed (showing 
temporarily the pattern of a V-shape cell on the IR imagery and pattern of a squall line on 
the radar imagery). the radar imagery). 

Summary over Italy :
IOP6 started in the early morning of Monday when the Southwesterlies started to intensify
due to the deepening of the main Atlantic trough. The associated instability has developed
on the central part of Liguria between Savona and Genoa. Afterward cold upperlevel
advection triggered a squall line passing eastward from Imperia to La Spezia with the
highest thunderstorm activity over the sea. The system has moved toward northeastern Italy
during the afternoon.
The main Southwesterly flow produced ORP over LT in the morning, LT and NEI in the
afternoon (maxima of 60 mm/24h over LT and160 mm/24h over NEI).



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

General situation overviewGeneral situation overviewGeneral situation overviewGeneral situation overview

Synoptic situation from ARPEGE model (24. – 00UTC, 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 low-level conditions, has tracked over 
Cévennes-Vivarais area (CV), shifting then towards Italy.



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

General situation overviewGeneral situation overviewGeneral situation overviewGeneral situation overview

Z + T 500hPa Wind + theta’w950hPa + Z 1.5pvu



24/09/2012 : IR sat imagery

00UTC 03UTC 06UTC

Life cycle of the convective system Life cycle of the convective system Life cycle of the convective system Life cycle of the convective system 

09UTC 12UTC 15UTC



24/09/2012 : radar imagery

Convective system over FranceConvective system over FranceConvective system over FranceConvective system over France

000UTCC 002UTCC 004UTCC

006UTCC 008UTCC 010UTCC



1hr cumulated rainfall amount (hyetogram)

Rain rate > 60mm/hr



6mn cumulated rainfall amount (hyetogram)

Rain rate > 16mm/6mn



6hr cumulated rainfall amount (00-06UTC)

Rainfall over France Rainfall over France Rainfall over France Rainfall over France 

RADAR (PANTHERE)                   RAINGAUGES

(brown > 100mm/24hr)



Convective system over ItalyConvective system over ItalyConvective system over ItalyConvective system over Italy

Observations: satellite  and Observations: satellite  and Observations: satellite  and Observations: satellite  and 
RADAR imagesRADAR imagesRADAR imagesRADAR images



Monday the 24Monday the 24Monday the 24Monday the 24thththth:  rain gauge data (mm/24h):  rain gauge data (mm/24h):  rain gauge data (mm/24h):  rain gauge data (mm/24h)

Rainfall over ItalyRainfall over ItalyRainfall over ItalyRainfall over Italy

Collagna (Emilia) Lat 44,30 Lon 10,24 Cason di Lanza (Friuli) Lat 46,57 Lon 13,17

From L’Aquila Secondary Centre.



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

gusts.
Damages to roof  due to the wind 

were also reported 

DamagesDamagesDamagesDamages

DamagesDamagesDamagesDamages



• Convective episode over CV with amounts of 50 up to 100 mm/24hr
(Ardèche, Gard, Vaucluse et Drôme), most of the rain was recordedin ~6hr.

24hr cumulated rainfall amount

RainfallRainfallRainfallRainfall



Lightning strikes for 24 September

Lightning activityLightning activityLightning activityLightning activity



Lightning activityLightning activityLightning activityLightning activity

EUCLID networkEUCLID networkEUCLID networkEUCLID network



Lightning Mapping Array (HyMeX)Lightning Mapping Array (HyMeX)Lightning Mapping Array (HyMeX)Lightning Mapping Array (HyMeX)

Lightning activityLightning activityLightning activityLightning activity



24/09/2012 – 06UTC: wind field, 850hPa

Radar wind retrieval AROME_FRANCE analysis 



3D radar3D radar
(Nîmes)



3D radar3D radar
(Nîmes)



3D radar3D radar
(Nîmes)



Radar refractivityRadar refractivity
(proxy for humidity)



SodarSodar



SodarSodar



Wind PROFILERSWind PROFILERSWind PROFILERSWind PROFILERS

Front signature at Candillargues 
(wind rotation, velocity increase)

Front signature at Ile du Levant
(wind rotation, velocity increase)



23-24/09/2012: LIDAR– BASIL results

Lidar Lidar Lidar Lidar ––––Basil  observationsBasil  observationsBasil  observationsBasil  observations



TARA  observationsTARA  observationsTARA  observationsTARA  observations

Cloud radar TARA in Candillargues



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

Additional RSAdditional RSAdditional RSAdditional RS

RS balloon trajectory shifting southward with time 

Launch time = 02.54UTC Launch time = 05.55UTC

Launch time = 08.55UTC Launch time = 11.55UTC



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

Additional RSAdditional RSAdditional RSAdditional RS

ascent                descent

Launch time: 03UTC



Additional RSAdditional RSAdditional RSAdditional RS

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

ascent                descent ascent                descent

Launch time: 09UTC



24/09/2012: BAMED flight #19

BalloonsBalloonsBalloonsBalloons



23/09/2012: ATR flight and LEANDRE2 observations

Aircraft operationsAircraft operationsAircraft operationsAircraft operations

AA

B

C

E

A
D

View from last leg (direction SW)
@ D. Bruneau



23/09/2012: ATR flight and aerosol observations

Aircraft operationsAircraft operationsAircraft operationsAircraft operations



24/09/2012:FALCON-20 flight

Aircraft operationsAircraft operationsAircraft operationsAircraft operations

3 dropsondessuccessfully
launched (over 5)

RASTA cloud radar on board

Strong attenuation
(ground echoes lost)

Overshoots



24/09/2012:Dornier flight

Aircraft operationsAircraft operationsAircraft operationsAircraft operations

Flight pattern #9a
12-16UTC



Contribution of convection-permitting models 

at very short ranges:

Deterministic approach with

AROME-France(+30h) vs AROME-WMed (+48h) : AROME-France(+30h) vs AROME-WMed (+48h) : 

[23/00 UTC run vs 24/00 UTC run]

AROME-WED AREA :



AROME_WMED AROME_FRANCE

• Convective episode over CV with amounts of 50 to 100 mm/24hr
(Ardèche, Gard, Vaucluse et Drôme), most of the rain was recorded in ~6hr.
• AROME_FRANCE gives a maximum rainfall over Drome (>75mm/24hr), 
while  AROME_WMED gives > 100mm/24hr over the Gard departement
• Observed maximum is 100mm/24hr over Drome

24hr cumulated rainfall amount

D1/D2 forecasts

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

AROME_FRANCE
24hr cum. Rainfall
24 September 2012
(init 24/09-00UTC)

OBSERVATIONS
24hr cum. Rainfall
24 September 2012



AROME_WMED AROME_WMED

• AROME_WMED forecast initialized on init 23/09-00UTC was quite correct 

24hr cumulated rainfall amount

D1/D2 forecasts

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

AROME_WMED
24hr cum. Rainfall
24 September 2012
(init 23/09-00UTC)

OBSERVATIONS
24hr cum. Rainfall
24 September 2012



AROME_WMED AROME_FRANCE

6hr cumulated rainfall amount (00-06UTC)

D1/D2 forecasts

AROME_WMED
6hr cum. Rainfall
24 September 2012 (00-06)
(init 24/09-00UTC)

AROME_FRANCE
6hr cum. Rainfall
24 September 2012 (00-06)
(init 24/09-00UTC)

OBSERVATIONS
6hr cum. Rainfall
24 September 2012



Contribution of convection-permitting models 

at very short ranges:

Ensemblist approach with

AROME-EPSprototype (max range : +30h) AROME-EPSprototype (max range : +30h) 

[23/18UTC run (1 run / day only !)]



stamps



AROME-EPS AROME-EPS 
probabilities
(RR24)



22/18UTC run



23/18UTC run



AROME-EPS 
4 quantiles
(RR01)



COMPLEMENTARY DATA :
- Acores RS between 21/12UTC and 24/12UTC

- IFS Analysis between 26/00UTC and 28/00UTC- IFS Analysis between 26/00UTC and 28/00UTC











ECMWF IFS Analysis
(26Sept. 2012 00 UTC)



ECMWF IFS Analysis
(27Sept. 2012 00 UTC)



ECMWF IFS Analysis
(28Sept. 2012 00 UTC)

Nadine, 
here
again !!



ECMWF IFS Analysis
(27Sept. 2012 00 UTC)

Deterministic IFS forecast
(20Sept. 00 UTC run, D8)

This extreme scenario 
was finally totally wrong…



Thanks for your attention !



ANNEXE
• Le système DTS (Data Targeting System) 

du CEPMMT



Le Système DTS

• DTS : Data Targeting System.
• Outil développé par le CEPMMT en 2008 (projet PREVIEW).
• But : aménager le réseau d’observation de façon transitoire et locale

pour palier aux conséquences d’une faible prévisibilité (on parle aussi 
d’observations adaptatives)d’observations adaptatives)

• Le système DTS servira typiquement et préférentiellement dans la 
période de 5 jours qui précèdera une POI.

• L’instant de vérification doit se positionner au moment de survenue du 
phénomène d’intérêt.

• Dans le cas où le phénomène est susceptible de durer plusieurs jours, 
on visera au moins son déclenchement.



Source : A. Doerenbecher



Philosophie du DTS

• Les observations disponiblessont réparties de façon inégale: 
certaines zones sont très denses et correspondent à des zones déjà très 
observées par ailleurs (par exemple sur l’Allemagne). . .

• L’intérêt de déploiement dans ces zones déjà “riches” est limité. Mais • L’intérêt de déploiement dans ces zones déjà “riches” est limité. Mais 
le coût unitaire du radiosondage reste le même. 

• Une enveloppe budgétaire globaleest affectée aux observations 
supplémentaires requises dans le cadre du DTS : une fois l’enveloppe 
dépensée, le système « s’arrête » ! 

• Le but est de ne pas faire de gaspillage inutile : on cherche à déployer 
ou acheter des observations supplémentaires à bon escient, d’où 
l’importance de l’expertise des prévisionnistes et des scientifiques 
présents au HyMeX Operation Center. 



Source : A. Doerenbecher



Source : A. Doerenbecher



Source : A. Doerenbecher



Source : A. Doerenbecher



Les 4 calculs de «Sensibilité» 
disponibles

• Vecteurs Singuliers : CEPMMT.

• ETKF : Météo-France.• ETKF : Météo-France.

• KFS : Météo-France.

• Ensemble Sensitivity (Université des 
Baléares).


