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0/ Background information on IPCC

1/ Estimation of the direct aerosol radiative perturbation 
from POLDER-1 / MODIS and AERONET 

Bellouin et al., GRL, 2003
Bellouin, PhD, 2003
Bellouin et al., in preparation, 2004

2/ Estimation of the direct aerosol radiative forcing and 
perturbation from the LDMZT-aerosol model 

Reddy et al., JGR, for submission, 2004 
Reddy et al., GRL, for submission, 2004

3/ Discussion
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Sulfate fields for 6 SRES scenarios 
(A1B, A1, A2, A1FI, B1, B2) available 
every 10 years from 
www-loa.univ-lille1.fr/~boucher/sres
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Boucher and Tanré, GRL, 2000
Bellouin et al., GRL, 2003
Bellouin, PhD, 2003.
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TOA, BOA, and atmospheric DARP 
over the clear-sky ocean by aerosol type

Bellouin et al., GRL, 2003
Bellouin, PhD, 2003



TOA, BOA, and atmospheric DARP over the clear-sky 
ocean by aerosol type and weighted by plume extent

Bellouin et al., GRL, 2003
Bellouin, PhD, 2003
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TOA  DARP= -4.9 Wm-2 BOA  DARP= -10.3 Wm-2



LMDZT-aerosol model (LOA version)

• Sulfate, BC, POM, dust, sea-salt

• same as in AEROCOM A runs
(sulfate overestimated, BC/POM underestimated)

• External mixture

• Evaluation done with EMEP, IMPROVE, and other 
surface mass concentrations, and AERONET 
extinction and absorption AOD ==> 
small underestimation of extinction and absorption AOD 



AOD by source type
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“Natural” (61%)

all dust and 
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TOA DARP by aerosol type

sulfate BC

dustPOM

Sea salt



Fossil fuel Biomass “Natural”

TOA DARP by source type
clear-sky (top) - all-sky (bottom)



DARP=-2.5 Wm-2 ; AOD=0.119 ; RFE=-21 Wm-2

MODIS TOA DARP

DARP=-4.9 Wm-2 ; AOD=0.19 ; RFE=-26 Wm-2

RT, SSA, AOD, sampling ?

Reddy et al., JGR, for submission, 2004 
Reddy et al., GRL, for submission, 2004  



Tad Anderson, Univ. Washington, 2004



Tad Anderson, Univ. Washington, 2004



Questions for discussion

* Should we add RF to the list of AEROCOM parameters?

* Can we produce our best estimate of aerosol RF?  

* What about J. Hansen’s paper on BC absorption? 

* Can we give recommendations on how to group aerosol 
effects for the RF bar chart? i.e. FF, open BB, biofuels, dust? 

* Estimation of uncertainties combing models and observations? 
- test Yoram’s hypothesis of accumulation-mode 
being mostly anthropogenic 
- consider the fact that the constraints from satellite
and ground-based observations decreases the 
uncertainty



We can propagate uncertainties

Sources atmospheric processes       mass optics AOD RT RF

RH clouds
surface albedo

But some observational constraints:
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