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icain Monsoon density current behaviour in the

RESULTS

WIND Doppler Lidar observations on 7 July at 06 UTC: Way out of Niamey

MEANS & STRATEGIES

The modek

=MesolNH is a nonhydrostatic mesoscale model

jointly by Meteo France and the Laboratoire d’Aérologie
{Lafore et al, 1996)

T

MesoNH

-Dust emission is assumed by the "Dust Entrainment And
ion” model DEAD imbedded in MesoNH, (Zender
etal, 2003)and (Grini et al, 2006).

+The advection, wet and dry deposition schemes are
provided by the ORILAM module of MesoNH (Tuletetal ,
2003)

A

)
=MesoNH is coupled fo the ISBA surface scheme whichis
inittalized by ECOCLIMAP

The simulation set upc

= Simuation over 10 days: 2-12 July 2006

=1 domain:
- Horizontal resolution: 20km 100x100 points

- Verfical resolution: 62 levels are used, 35 levels are
used within the PBL

= 3D infialisation: ECMWF analyses
= Nudging: 6 hourely imestep by the ECMWF analyses.

Dust load over West Africa on 7 July at 0645UTC

MSG-SEVERL: False-color image where purple and pink colors repesent dust
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Lidar observations on 7 July at 06 UTC: way out from Niamey

Why did the Efted dust
leak out of the monsoon layer top
across the isentropes??
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Note the strong vertical shear between the monsoon and Harmattan layers
3 Increase the depth of the monsoon layer and the propagation speed

Similarities with density cumrents

- Involved mechanisms:

- High winds and turbulence at the nose of the monsoon,

- Transport within the monsoon layer by the closed circulation at the head,

- Turbulence generated by the veriical shear away from the leading edge
- cross-isentropic fransport in the wake of the density cument.

Simulation of the highlighted mechanism
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DISCUSSION & CONCLUSIONS

1- The Monsoon flow has a densily cument behaviour during nightime. Dust emissions is

by the ling edge of the density curent,
2- Dust iifted at the nose of the monsoon flow is transported to the south within the monsoon layer
by the closed circulation at the head of the monsoon density cument,

3 During nighttime, cross isentropic fransport is observed due to the turbulence generated by
the shear between the monsoon and the Hanmattan flows which gives dust emitted at the leading
edge of the monsoon flow the potential to leak out from the monsoon layer and to be transported
by the harmattan soutiward,

4 Duing daylime, the strong mixing of the Saharan boundary layer allows dust kfied at the
leading edge of the monsoon flow to reach much higher levels and go to the long-range transport,

5 The newly identified mecmnsmfordslem-ors overme Saml dwing the monsoon season
provides a possible and
{2007), and may have an lllplﬂ nn me radiative budgum Wathm

= Bou Karam et al , Submitited to QJRMS.

6 Using a mesoscale model including a dust emission module we were able to simulate the
highBghted mechanism:
= Bou Karam et al., in preparation

GOING & PERSPECTIVES

1- Study the dumal cycle of dust emission in the ITD region during the monsoon
season over Niger In .July 2006 (simulation):

-> Bou Karam et al., in preparation
2- Study the diumal cycle of the ITD before the monsoon onset over Benin in April
2008 - Pospichal et al, in preparation
3- Quaniify the dust emission by this during the season and

compare it 1o mass fluxes emitled from source areas such as the Bodélé depression
in Chad.

4- Study the imira seasonal variability of the ITD and iis implications on dust
emissions over West Afiica.

5- Evalate the radialif forcing due io these dust emitited in the interiropical
discontinuity region.



