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Objectif of this study

understand the impacts of the dust on the WAM

© identify a specific event

e strong intra seasonal pulsation of the monsoon
e dust event (outbreak and transportation)

@ validate the regional model with observation/analysis

© analyse the impact of the dust using different configuration of the
Meso-NH model



Case study in July 2006 : The Heat Low
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Case study in July 2006 : The Heat Low
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Case study in July 2006 : Dust event

550mm AOD’~1 from MODI
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Experimental set up

@ case study during 6 days (from 14 to 19 July 2006)

@ Regional model Meso-NH driven by ECMWF operational analysis
- 3 different configurations of dust scheme
* REFE — no dust
* — climatology of the dust distribution
Tegen et al. (1997)
* DUST — prognostic dust plume
Grini et al. (2006)



Regional simulation of the monsoon circulation

REFE experiment vs. operational analysis
Heat low, 925hPa wind speed and precipitation(EPSAT-SG or model)

(a) ECMWF analysis
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Regional simulation of the monsoon circulation

REFE experiment vs. operational analysis
African Easterly Jet (intensity of the 600 hPa wind speed)

(a) ECMWF analysis

o African Easterly Jet
(intensity of the 600 hPa

wind speed)
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moddle of the period

15JUL 16JUL 17JUL 18JUL 19JUL ZOJUL

8 9 10 1 12 13 14 15 16 17 18



Regional simulation of the monsoon circulation

REFE experiment vs. operational analysis
African Easterly Jet (intensity of the 600 hPa wind speed)

(a) ECMWF analysis

o African Easterly Jet
(intensity of the 600 hPa
wind speed)
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@ Intensification of the wind
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(b) REFE not well represent in the
moddle of the period

= allows to define the
reference for the dust impact
assessment
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Dust simulation

AOD observed (Modis)
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Dust simulation
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— large differences of the
AOD using the climatology
(July 2006 very dry)



Dust simulation

AOD observed (Modis)
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Dust simulation

LAOD in DUST
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Impact of the climatological dust on the dynamic

HL intensity, wind speed and precipitation in CLIV
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— increase of the HL intensity until 18 July
— precipitation after the maximum HL intensity (on 19 July)



Impact of the climatological dust on the dynamic

Difference CLIM - REFE
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— increase of the HL intensity until 18 July
— precipitation after the maximum HL intensity (on 19 July)

— linear increase of the WAHL intensity in the CLIM experiment
(too short simulation 7)



Impact of the prognostic dust on the dynamic

CLIM experiment
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Impact of the prognostic dust on the dynamic

DUST experiment
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— HL less intense using prognostic dust

— increase of the precipitation more frequent (modification of the

atmospheric stability)



Impact of the prognostic dust on the dynamic
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— HL less intense using prognostic dust

— increase of the precipitation more frequent (modification of the
atmospheric stability)

= negative retroaction of the dust plume (reduction of the solar
heating) or modification of the monsoon circulation’?



Impact of the dust on the dynamics

Temperature difference averaged along the simulation period
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Impact of the dust on the dynamics

Mean zonal wind at 600 hPa
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Impact of the dust on the AEWs

Anomaly of the meridional wind at 850 hPa
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Impact of the dust on the dynamics
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Impact of the dust on the dynamics

(a) REFE
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Conclusions

Warmer air
Stronger increases the latitudinal gradient
of temperature
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Larger variability )
Monsoon flow

= no modification of the monsoon structure
= increase the pulsation intensities (HL, AEW5s)



Conclusions

@ Need to extend this
similation to a long
time period (month,
summer season)

@ Impact during

transition period of
the monsoon period ?



Conclusions

Perspectives

@ Need to extend this
similation to a long
time period (month,
summer season)

@ Impact during
transition period of
the monsoon period ?
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