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Main questions
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Strategy

= Regional and long term field
The Sahelian

Latitude (°)

ChimereDUST



The Sahelian Dust transect : Instrumentation

Selection : simplicity and resistance to severe dust and meteorological conditions
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Mass concentration Basic
(5 min) Meteorology
PM10 inlet (5 min)
- Wind velocity
- Wind direction
- Temperature

- Relative humidity

Total and wet deposition
(Week to event)
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10m WindSpeed.,...... = —4,62 + 1,75 x10m WindSpeed .,
ECMWF 10m wind velocity (m.s™)



Banizoumbou
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= Most of the dust events are retrieved in terms of timing and intensity




Banizoumbou

; Strong
il overestimation

Strong
underestimation

Aerosol (

= Still problems with emissions from the Bodélé Depression !!
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Aerosol Optical Depth @550nm
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Aerosol Optical Depth @550nm

Aerosol Optical Depth @550nm

Aerosol Optical Depth @550nm
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Cinzana, Mali
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M'Bour, Senegal
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retrieved

= The magnitude of the observed AOD is
well simulated (except jan., dec.)

= A similar seasonal cycle is reproduced at
the three stations

= The west to East gradient is correctly

= The observed and simulated AODs are
significantly correlated (n=36; r=0.53)

ChimereDUST
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= The order of magnitude of the surface concentrations is retrieved

= The seasonal cycle is well reproduced at the three stations

= The level of agreement with observations is similar than for air
quality PM models (NME = 75%; NMB = -36 %)




| Year 2006 Total deposition (ug.m?)

: _m = Annual total deposition fluxes are

reasonable but underestimated
= The observed Est-West gradient
is not reproduced




Year 2006 Total deposition (Jg.m-2)

= Annual total deposition fluxes are
reasonable but underestimated

= The observed Est-West gradient
is not reproduced

Measured Simulated
83,2 59.6
105 80.2

127,7 42.8

Measured
1 (52% wet)

Model
(95% wet)__
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Total deposition flux (g.n'i1)
uoljisodap jam jo 9,

Total deposition flux (g.m')
uoijisodap j3om jo 9,
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= Significant underestimation of the dry deposition ?
= Significant bias due to precipitation spatial and temporal distribution




—The CHIMERE-Dust model correctly retrieve the
measured AOD and surface concentrations

- order or magnitude

- seasonality

- Regional pattern

— Deposition fluxes are reasonably simulated in terms
of magnitude, but not in terms of regional pattern and
proportion of wet and dry deposition

— This agreement is obtained with quite (too ?)
simulated dust emissions (~2300 Mt ; 0 >D>40 ym)




» Bias in the meteorological forcing (surface
winds; precipitation) must be assessed and
corrected (as a function of space and time)

» The simulated dust mass budget is still

underconstrained
- Comparison with measured dust size

distributions ; numerical tests
-Test on deposition fluxes (deposition velocity;

precipitation pattern, etc ..)




Measured Model
(~45% wet) (87% wet)|

Total deposition flux (g.m-)
uolysodap jom Jo 9,
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uonisodap 3am Jo 9,

Total deposition flux (g.m)
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Measure | Model
(22% wet) (87% wet)

uonisodap 3am Jo 9,
Total deposition flux (g.m-")
uolpsodap jam jo ¢,
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Concentration (pg.m’a)
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. (Slingo et al., 2008)
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Altitude (m)
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Aerosol Optical Depth

Concentration (ug.m?)

Altitude (m)
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—@— Local erosion - SOP1-2

—— Local erosion -SOP 0

—8— Local advection - SOP 1

—— Long range advection - SOP 1-2
—— Long range advection - SOP 0
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Total deposition sampler

The sampler is an inverted « frisbee » trap equipp
ow deflector ring (Wiggs et al. 2002 ,







Wet deposition sampler

system. A precipitation sensor, allows the w
collector to get open when precipi i
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Annual deposition fluxes measured along the three stations of the SDT
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Banizoumbou
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Monthly total deposition (g.m2) Monthly wet deposition (g.m)
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Cinzana Banizoumbou

Total Deposition flux
(g.m=2.yr1) ‘ ||
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WET REPOSITION FLUXES
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Not constant but decreases with the precipitation amount



