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•  One	of	the	most	important	factors	affecKng	the	aerosol	model	simulaKon	is	
adopted	data	for	aerosol	emissions.	

•  Aerosol	 climate	effects	evaluaKon	 is	affected	by	not	only	aerosol	exKncKon	
AOD	 but	 also	 aerosol	 absorpKon	 (AAOD)	 and	 parKcle	 size	 (Ångström	
Exponent,	AExp).	

•  We	 develop	 GEOS-Chem	 based	 inverse	 modeling	 algorithm	 for	 retrieving	
desert	dust	(DD),	black	carbon	(BC)	and	organic	carbon	(OC)	aerosol	emission	
sources	 simultaneously	 from	 recent	 aerosol	 data	 retrieved	 from	 the	
polarimetric	POLDER/PARASOL	produced	with	the	GRASP	algorithm	(Chen	et	
al.,	2018;	Dubovik	et	al.,	2008,	2011,	2014;	Henze	et	al.,	2007).	
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Cost	funcKon:	J(S)=(f(S)-fobs)TCobs-1(f(S)-fobs)+γr(S-Sa)TCa-1(Sp-Sa)	

p-th	Source	correcKon:	ΔSp=KobsTCobs-1Δfp+γrCa-1(Sp-Sa)	

Methodology	

Result	
Ø  Satellite-derived	Global	Emission	Database	

Ø  Satellite-constrained	aerosol	specificaKon	

AOD:	0.105	
BC:	0.003	(2.7%)	
OC:	0.011	(10.5%)	
DD:	0.031	(29.9%)	
SU:	0.031	(29.2%)	
SS:	0.029		(27.7%)	

AOD:	0.119	
BC:	0.008	(6.5%)	
OC:	0.032	(26.8%)	
DD:	0.019	(16.1%)	
SU:	0.031	(26.0%)	
SS:	0.029		(24.6%)	

AAOD:	0.0039	
BC:	0.0020	(52.7%)	
OC:	0.0002	(6.0%)	
DD:	0.0014	(37.4%)	
SU:	0.0000	(0.8%)	
SS:	0.0001		(3.1%)	

AAOD:	0.0071	
BC:	0.0054	(76.9%)	
OC:	0.0007	(9.6%)	
DD:	0.0008	(11.3%)	
SU:	0.0000	(0.5%)	
SS:	0.0001		(1.7%)	

Global		aerosol	emission	flux	(Tg/yr)	in	year	2010	

A	Priori:	HTAP	V2	and	GFED	4s	Emission	inventory;	A	Posteriori:	This	study.				

Evalua1on	
ü  Seasonal	GEOS-Chem	AOD	vs.	MODIS	

Russia	fire	2010	

ü  Daily	GEOS-Chem	vs.	AERONET	
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ü  GEOS-Chem	Surface	BC	vs.	IMPROVE	network	

Summary	
ü  Satellite-derived	 global	 absorbing	 aerosol	 emission	

database	(DD,	BC	and	OC)	
ü  Satellite-constrained	global	aerosol	specificaKon	
ü  Improve	 CTMs	 aerosol	 simulaKon	 (e.g.	 AOD,	 AAOD,	

SSA,	AExp,	AAExp,	concentraKon,	etc.)	
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