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Context Observation Modelling Contribution 

Operational observations
- 3 S band radars (ARAMIS network - Météo-France)

- 252 hourly raingauges(Météo-France, SPCGD, DIREN, EdF)

- 162 daily raingauges(Météo-France, SPCGD, DIREN, EdF)

- 50 discharge captors (SPCGD, DIREN)
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�¡�¡�¡�¡ Extreme hydrometeorological events
�€�€�€�€ Hydrology : Rainfall variability at catchment scale; 
Genesis of the flood; Hydrological mechanisms associated to 
the catchment.

�€�€�€�€ Meteorology: Meteorological factors associated to these 
events; Previsibility.

�€�€�€�€ Climatology : Rainfall regime and trends



Context Observation Modelling Contribution 

Extreme rainfall rates estimated 
for the 100 -years return value

Hourly rainfall Daily rainfall
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Molinié et al., 2010

No specific location
High intermittency

A prevailing location
Low intermittency

Convection processesConvection processes



Context Observation Modelling Contribution 

Shallow banded convection - 24h

Convection processes
Deep convection - 1h

Main properties :
- Both strong rain intensity (� 100 mm.h-1) and intermittency
- Depends on the large scale forcing (SST, PV, etc ...) and the 
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Main properties :
- Both low rain intensity (� 10mm.h-1) and intermittency
- Depends on the income flux and the relief structure
(triggering)

�
- Depends on the large scale forcing (SST, PV, etc ...) and the 
presence of the relief (enhancement, location)



Context Observation Modelling Contribution 

Banded convection
Few observationsOregon, USA

Adige, Italy

Cévennes-Vivarais, France

Borgaet al., 2005
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Miniscloux et al., 2001

Kirshbaum, Durran et al., 2005

Borgaet al., 2005

Andrieux & Creutin, 1995

VPR, Cévennes 86-88 X



Context Observation Modelling Contribution 

The synoptic-scale necessary ingredients: conditional instability, high humidity, moderate 
wind speeds and weak directional shear in the low-level flow (Kirshbaum and Durran, 2004, 
2005; Godart et al., 2008)

The role of small-scale topographic obstacles in triggering and anchoring the rainbands
(Cosma et al (2002) in the South-eastern part of the France, Colle (2004) and Kirshbaum and 
Durran (2005) in Oregon)

Banded convection
Modelling Studies
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Durran (2005) in Oregon)

The relief geometryinfluences the rainbands formation by channelling the low level layers of 
the atmosphere and favouring convergence in given places (Lin, 1993; Wratt et al., 2000; 
Anquetin et al., 2003)

The role of the CCN propertiesand the contribution of the cold phase microphysicsin the 
rainband organisation (DESCAM model, Leporini, 2006; Leroy, 2007)



Context Observation Modelling Contribution 

Banded convection
Contribution to the rainfall regime

Methodology :
1/ Build a data base of banded convection events
2/ Validation/Evaluation of the data base
3/ Contribution
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Context Observation Modelling Contribution 

Banded convection
Contribution to the rainfall regime

Methodology :
1/ Build a data base of banded convection events
2/ Validation/Evaluation of the data base
3/ Contribution

21944 Soundings at Nîmes

Hourly Raingauge Data
1972-1980; 1986-1988; 1993-2005
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1976 - 2005

Godart et al., 2009, Met. Atm. Phys.



Context Observation Modelling Contribution 

Banded convection
Contribution to the rainfall regime

Methodology :
1/ Build a data base of banded convection events
2/ Validation/Evaluation of the data base
3/ Contribution

21944 Soundings at Nîmes

Hourly Raingauge Data
1972-1980; 1986-1988; 1993-2005

880 soundings verify
- sustainable southward wind
- High mean velocity

Atmospheric criteria
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1976 - 2005

350

Godart et al., 2009, Met. Atm. Phys.



Context Observation Modelling Contribution 

Banded convection
Contribution to the rainfall regime

Methodology :
1/ Build a data base of banded convection events
2/ Validation/Evaluation of the data base
3/ Contribution

21944 Soundings at Nîmes

Hourly Raingauge Data
1972-1980; 1986-1988; 1993-2005
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1976 - 2005

Among the 350 soundings for which rainfall data are  available
121 verify
- Mean Hourly rainfall increase with altitude
- Intermittence decreases with altitude

Rainfall criteria

Godart et al., 2009, Met. Atm. Phys.



Context Observation Modelling Contribution 

Banded convection
Contribution to the rainfall regime

Methodology :
1/ Build a data base of banded convection events
2/ Validation/Evaluation of the data base
3/ Contribution

21944 Soundings at Nîmes

Hourly Raingauge Data
1972-1980; 1986-1988; 1993-2005
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1976 - 2005

Godart et al., 2010, JAMC

Combine use of the DFA and N N statistical analysis
- Elaborate discriminant variables (moisture flux; shear; geopotential; ...)
- Extract 133 soundings



Context Observation Modelling Contribution 

Banded convection
Contribution to the rainfall regime

Methodology :
1/ Build a data base of banded convection events
2/ Validation/Evaluation of the data base
3/ Contribution

21944 Soundings at Nîmes

Hourly Raingauge Data
1972-1980; 1986-1988; 1993-2005 11%

18% 19%

52%
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1976 - 2005

Godart et al., 2010, JAMC

224



Context Observation Modelling Contribution 

224

Banded convection
Contribution to the rainfall regime

Methodology :
1/ Build a data base of banded convection events
2/ Validation/Evaluation of the data base
3/ Contribution

Non-Hydrostatic modelling (MesoNH)

Geostatistical analysis
(structure of the bands, intermittency, ...)

Mean Rainfall intensity
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Mean sounding
or
26 individual soundings

Extended Lambert II Coordinates (km)
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Context Observation Modelling Contribution 

Banded convection
Contribution to the rainfall regime

Methodology :
1/ Build a data base of banded convection events
2/ Validation/Evaluation of the data base
3/ Contribution

SAFRAN re-analyse (Météo-France)

1976 - 2005
8 x 8 km2

MAM
18% Sounding
2% rainy days

JJA
19% Sounding
2% rainy days
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8 x 8 km2

± 12h part of the sounding

SON
52% Sounding
5% rainy days

DJF
11% Sounding
1% rainy days



Context Observation Modelling Contribution 

Banded convection
Contribution to the rainfall regime

Discussion :

Contribution of the shallow banded convection locally reaches 38%
of the rainfall regime (1976 -2005)
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Banded convection is ALWAYS present since it is triggered by the relief.
Ricard (2002) numerically showed the presence of ba nded structure 
in deep convection events .

Part of the banded convection presents in the deep convection events ?



Context Observation Modelling Contribution 

Banded convection
Contribution to the rainfall regime

Météo-France Weather type classification - Fall seas on 1960-2001
(Nuissier et al., QJRMS, 2010)

�¡�¡�¡�¡ 4 «Significant Rainfall event» classes (Daily rainfall > quantile 97%, 2 gauges > 60km)

#1 #2 #3 #4

M1 M4
N1

N4

____________________________________________________________________________________________

Shallow Orographic Convection contribution to the water resources in Mediterranean region, Godart et al., HyMeX workshop, Bologna, June 2010 16

�€�€�€�€ Shallow banded convection events (classes #1 and #4)
Mean Rainfall : M1 and M4

�€�€�€�€ Southward deep convection events (82 events, ~ 3 each fall)
N1 + N4 = 82

Part of the banded convection in the deep convection events
N1 x M1 + N4 x M4



Context Observation Modelling Contribution 

Banded convection
Contribution to the rainfall regime
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Coordonnées Lambert II étendu (km)Contribution of the
banded shallow convection

Contribution of the
banded convection



Perspective within the HyMeX International Program 

Built an observation device to better understand :

Triggering processes (prevailing location ?)

Incoming air masses properties (stability, moisture, 
dynamics ...)

Specific attention of the low layers atmosphere

Pulsation within the bands
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Rain structure - Drop size variability

Micophysics processes. Impact of the CCN properties

X-Band radar network

Low level sounding observations

High density raingages network ( PICONET)

�¡�¡�¡�¡



Perspective within the HyMeX International Program 
Mobile X-Band radar

Observation device as proposed in 
HyMeX scientific plan.
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The PICONET is composed of 24
stations within a 20 x 20 km2
At each station :
1 Raingauge
1 Videoprobe
1 DSD



Perspective within the HyMeX International Program 

2010 actions
1/ Looking for specific sites to implement X-Band r adars (~ done)
6 sites are documented (visibility, electrical facility, access)

Views to the South

2/ Site validation for the PICONET network (~ done)
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3/ Link with the elementary schools - Implication of  the local society (just start)
4/ Pre-HyMeX campaign during Fall 2010
Test the X-Band site (delayed)
Start the PICONET network (scheduled)


