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- max. rainfall amount 
 : 136.4 mm (-1.3 °E, 42.89 °N)

Daily rainfall

Hourly rainfall

- max. IWV
 : 42 kg m-2 (0.3 °E, 40.9 °N)



- AROME-WMED analyses
 : Δx, Δy = 2.5 km

- WRF model
 : Δx, Δy = 10 km

- LEANDRE 2 lidar onboard ATR42

- RASTA radar onboard F20

- MSG-SEVIRI

- Ground-based radar network

- Ground-based GPS network

- WALI lidar   

Target MCS Dataset

HyMeX SOP 1 observational data

Modelling data

- Period: from 1300 UTC to 1800 UTC on 20 OCT

- Location: CA, South of Pyrenees



Mean sea level, geopotential at 500 hPa, satellite image at 00 UTC on 20 October 2012

(From HyMeX SOP 1 daily report)

Upper low

500 hPa geopotential

Stationary front



Total columns Middle levels (700-300 hPa)

WRF IWV results



AROME-WMED analyses results at 1200 UTC on 20 OCT 2012

(a) PT (shading) and geopotential (contours) at PVU 1.5

(b) PV (shading) and wind (vector) at PVU 1.5

(c) Wind speed (shading) at 925 hPa

(d) CAPE (shading) and wind at 925 hPa (vector)



IWV (AROME and surface GPS)

Divergence at 950 hPa (shading) and wind shear



Qv of LEANDRE 2

Qv of WALI

LEANDRE 2
Water vapour lidar 

WALI



SEVIRI BT and ground-based radar network Reflectivity ①



SEVIRI BT and ground-based radar network Reflectivity ②



F20 track (        )

Height-Time reflectivity and vertical wind of Rasta Radar ①

reflectivity 18−20 dBZ 
at 7−8 km height

Updraft 6−8 m s-1 
at 7−9 km height



SEVIRI BT and ground-based radar network Reflectivity ③



F20 track (        )

Height-Time reflectivity and vertical wind of Rasta Radar ②

Updraft 6−8 m s-1 
at 7−11 km height

Descended reflectivity 18−20 dBZ 
to 4−6 km height

Descended 10 dBZ Echo-top height 
to around 10 km



SEVIRI BT and ground-based radar network Reflectivity ④



Concluding remarks

Schematic illustration of MCS development (IOP 15a)

Low-level wind convergence ahead of a cold front and local moist updraft induced by terrain 
played an important role to develop MCS, resulting heavy rainfall over the southern Pyrenees 
for IOP 15a. 
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