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Radiative impact of aerosols over the Med. basin

Pollution aerosol
AFBOA ~-34 W m
AFTCOA~- 8Wm

(Mallet et al. Atmos. Env., 2006
flogeretal, JEI,2000)

Desert dust i
FBoA ~-37 W m
FTOA~- 2Wm
Pollution aerosol |~
FBoa~-20Wm

AFTOA~- 1Wm
(Meloni et al, JGR, 2003)

| (Tafuro et al., JGR, 2007)

Pollution aerosol
AFBOA ~-15 W m
AFTOA ~- 22Wm

Aged biomass burning
| fAFBOA~ -84 W m
FTOA ~- 22Wm

(Fi ti et al, JGR, 2002)

Anthropogenic
FeoA ~ 18 Wm
AFTOA~-7TWm
(Markowicz et al, GRL, 2002)




-> The Med. area is an important source of moisture fosummer precipitation

Impact of the sea-surface aerosol forcing on SST ? acedmos. fluxes ?
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Fraction of precipitated water that evaporated inside the Mediterranean basin
by different seasons (DJF, MAM, JJA and SON). Schicker et al. ACP (2010)
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BC 2005 BC 2030

Northern Africa together with Turkeydisplay important
expected changes in 2030 compared to 2005,

Anthropogenic emissions, in addition
to heat waves and biomass burning events, shoulg
contributeto increase significantly the aerosol load
in the next future
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Echelle (entonnes)

Black Carbon emissions (in tons by year) in 2005 and 2030 (courtesy of C. Liousse).
Northern Africa (red round) and Turkey (blue round) regions are indicated.
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* Aerosol -thsical properties :fine (DMA) and coarse (GRIMM) number size ditribution

T

» Aerosol Chemical properties :concentration of the main aerosol species (BC, OC, salke, nitrate,...) :
DKTI filters + AMS

il

» Aerosol Optical properties : 11 CAPS (total extinction, only Corsica), B nephelometer (scat.),
Tl aethalometer (abs.), PSAP (abs.), AER./PHOTON (wholeolumn averagedi4 AOD, 4| AODabs.,
4l SSA, vol. size distrib.)

* Aerosol mixing properties : HTDMA (external vs internal), VTDMA (coating) '5

SN W

 Radiative fluxes :pyranometer (SW), pyrgeometers (LW)

» Aerosol vertical profiles : Lidar obs.
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Aircraft observations onboard the ATR-42 :
Aerosol physical properties : PCASP, SMPS and GR|MM
Aerosol chemical composition and mixing : AMS, SP@pactor sampling,
Aerosol optical properties : PSAP, @ethalometer, 3Nephelometer and PLASMA
Upwards and downward SW & LW fluxes : Pyranometed Ryrgeometers,

2 flights
configurations

-> ATR-42 will be based in Cagliari (Sardignia)

-> Period : June-July 2013 Possible collab. with MET-Office (J. Haywood) group -> BAe-146



&

% #

%

% 1 % 5
*  #5

Solmon et al. Tellus, 2006

Absorbing Ang. Exp. is higher than 1 (typical BC) for most of Med. sites
-> contribution of C to the absorption ?

brown

Improvements of OC refractive index (imag. paf) ?
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Lang-Yona et al., Phys.
Chem. Chem. Phys., 201

What is the best way for modeling aerosol optical properties ?
-> homogeneously internally mixed ?

-> heterogeneously internally mixed with core/shell approach ?
-> complete external mixing ?

HTDMA, VTDMA will be used

Fires m

Desert dust
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RegCM AOD
(JJA 2000-2009)

1) Good region (clear-sky, marine surface,

diff. aerosol types) for testing new
remote-sensing techniques !

2) Good AERONET/PHOTON network

AOD at 550 nm
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SSA should also be evaluated

using recent.developments
(collab. O. Dubovik, D. Tanre (LOA) / PARASOL)

RegCM DRF (JJA period 2000-2009) curtesy P. Nabat &dfmon

J

Dubovik et al., 2011

...but also...
MISR SSA -> Kahn et al., 2010
OMI SSA -> Torres et al. 2009

RegCM4 SSA Mean 2000/2009




interactions

Regional ClimatéModels (RCMs) including aerosol schemes and particle8RSWV/

Curtesy of
P. Nabat

long-term (present & futur)
regional climate simulations

1) RegCM4.2 atmospheric model including complete @sol
schemg—> dust, OC, BC, SS, Sulfate : external hyjiSolmon et al.)
® no ocean — atmos. coupling

o—

JJA 2000 - 2009

Fixed monthly SST

O

SST are allowed to respond to

dust rad. forcing

-

Annual mean

3) Sea-Atmos. Med. CNRM Model : ALADIN-Climat V&omot et al.)

-> ocean — atmos. couplingut without interactive aerosol

scheme for the time
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Up-to-now aerosols are global low resolution 2D
monthly-mean (Tegen et al.) for 5 species

Interactive aerosol scheme will be used
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Yue et al.,
ACP, 2011
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ChArMEx—General, LEFE/CHAT, Paris, 10 mars 2010 13/38



