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Typical meteorological conditions associated
with dusty gust fronts:
Wind speed: 5-15 m's
Visibility conditions: 0-1 km.
Surface temperature drop: 0-20°C
Surface pressure increase: ~ 9 hPa.

E. Williams (MIT)
Droegemeier & Wilhelmson, 1987

Main characteristics:
Mean lifetime: 25h
Mean span : 1000 km
Propagation speed: 10-15 rh s|
Depth: 2-4 km in altitude
Laing et al., (2008)
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(Koren et al., 2006 & Todd et al., 2007

S = Surface covered by dust.

AOD = Mean Aerosol Optical Depth
over the area (derived from MODIS degp
blue).

A S=520000 krh
B AOD=175

!

DustLoad=~1.5Tg

1l The Bodélé emits 0.7 Tg/day on 40%
of the winter day¢Koren et al., 2006).

Adusty cold pool of synoptic scale over the Sahara desert was documented using a combination of satellite observations, ground based measurements and reanalysis.
Origin of the cold pool: The cold pool was originated from isolated convection over the A r Mountains, that subsequently expanded into a squall line MCS over Mali and Niger on 3

August 2006.

Origin of the relatively high-latitude MCS: The intensification of the ITD disturbance, caused by the intrusion of an extratropical trough, resulted in strong southerlies one day before the
development of the MCS. The northward transport of moisture by the southerlies together with topographic lifting favored the development of the MCS at 17°N.

The northward propagation of the dusty cold pool: The dusty cold pool that emanated from the squall line at 18°N propagated northward over 1000 km in latitude during 3 days. This
pronounced northward transport resulted from the combination of local and synoptical conditions:
New convection developed over the cold pool (behind the gust front) due to the presence of moisture and sensible heat flux over the desert. The outflows generated by the new

convection provided additional northward extension for the northern part of the cold pool.

The significant PV production associated with the squall line caused the intensification of the AEW which in turn and after the merging with the extratropical trough, enhanced the

southerlies north of 20°N for 5 days.

The gust front propagated northward with 22 m/s speed during the first 7 hours, then slowed to 12 m/s during the following 7 hours. The propagation speed of the cold pool was
strongly attenuated by the diurnal heating over the desert (6 m/s during the whole day of 4 August 2006) that diluted the density contrast driving the gust front. During nighttime, the
synoptic scale forcing induced an increase on the mean propagation speed (8 m/s) in addition to the localized accelerations from new convective downdrafts.

The characteristics of the dusty cold pool:
The dust load associated with the cold pool was estimated to be as large as 1.5 Tg.

The dust cold pool reached 2.5 km in altitude according to CALIPSO observations and was associated with strong lidar reflectivity (> 7x10-3/km/Sr).

The upwelling of dusty air associated with new moist convection that occurred over the southern part of the cold pool scavenged a large part of the uplifted dust.

Bou Karam et al., In preparation

Contact: diana.boukaram@latmos.ipsl.fr

& http://drdiana.free.fr



