55 32 %% 55 5 X R OB 2 Vol. 32 No.5

2008 4E 9 H Chinese Journal of Atmospheric Sciences Sept. 2008
gkde, Bbsy, A K BB IR ST IR BRI RBLUATF ST . KRR, 2008, 32 (5): 1147~1158

Zhang Hua, Ma Jinghui, Zheng Youfei. The study of global radiative forcing due to black carbon aerosol. Chinese Journal o f Atmospheric Sci-
ences (in Chinese), 2008, 32 (5); 1147~1158

S R A T 0B 0 £ Bk 4 5 B AR T

KaE HARNT BAY

1 P ESL RS RE, ERSEERG, 65T 100081
2HMRMBETRERERERES TRA, M 210044
3 BRI AL/, g 200135

W OE AR SRR, 455 2R RIS (GADS), R &M T 4B MR R
B L S R ZE X2 TR B TR P A3k A3 A . THER SRR, SR AR 5 | 8 J2 R ARUHR A2 TE A 4 S5 3
ANIE) s SRRV I R S 5 A 7E X Z 0O (A6, T 7E MU R ST ataa 22 . 7R IR FA R T & X fl
SRR, WACEEREEME M T, A0 32 TR I 1 AR 95830 1979 (E 5 514 0. 085W/m® Hll
0.155 W/m?, ZEHumi 4354 —0. 37 W/m? F1—0. 63 W/m® , B ARSI A0 46 5 1 00 35 BRI T HA B (1) )2
PEBURITE RS A BE S IR 157 B A R b 3 5 R 3R X7 P e OIS IS A A S i 8 <5 7 AR AR R B2 . RS 4 ih - Rk
AR TBEAE XTI 2 TOU L %)% S 3 07 e TR 7 ) 20 S AR A ) 20 X (0 4 I A P R T A 1140 4% % Rt 38 2 FR 23 1 14 o 4
PESER 5 b S RS o] JR Bl S S ST 38R 3 19 5 85 N 43 AT B SRR SRR SOV R 0 S s e o LA W
45 B A AR RAE s 4 2 RAEIX EBA7 F 30°N~90°N 2 [A], 2 W A&V Bf 2 i Al SR A A= Vs I e S ik i 1) 2 2
KR BN BEIEEESTRE R RS HERIER KR T

XEHS 1006 - 9895 (2008) 05— 1147 - 12 hESES P422 XHkFRIRE A

The Study of Global Radiative Forcing due to Black Carbon Aerosol
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Abstract Combining the global distributions of black carbon (BC) mass concentration given by GADS (Global
Aerosol Data Set), The direct radiative forcing due to BC have been calculated with an improved radiative transfer
model under clear sky in both winter and summer. The results show that the radiative forcing by BC is positive at
the tropopause and negative at the surface, which is different from the positive radiative forcing of greenhouse gases
through the whole atmosphere. The reason is explained theoretically in this paper. The global mean forcing values
are 0. 085 W/m’ for winter and 0. 155 W/m? for summer at the tropopause, while they are —0. 37 W/m? for winter

and —0. 63 W/m? for summer at the surface. Although the radiative forcing due to BC is highly dependent on the
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optical properties of itself and its concentration in the atmosphere, surface albedo and zenith angle also influence the

forcing greatly. It is pointed out in this work that the absolute values of radiative forcing due to BC at both the trop-

opause and the surface increase linearly with the cosine of zenith angle and the surface albedo. The distribution of BC

radiative forcing relies significantly on the latitude change, its maximum value is located between 30°N and 90°N for

both winter and summer, which shows that anthropogenic activities are the main cause for BC radiative forcing.

Key words BC aerosol, radiative forcing, radiative transfer model, surface albedo, zenith angle
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Fig. 1 The global distribution of black carbon (BC) mass concentration for winter (a) and summer (b)
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Fig. 3 Same as Fig. 1, but for radiative forcing at the tropopause

60°W 10°W

50°S

S0°E 100°E 150°E 160°W 110°W 60°W 10°W

50°S

50°E 100°E 150°E 160°W 110°W 60°W
B4 L (RN TR R W/m®)

Fig. 4 Same as Fig. 1, but for radiative forcing at the surface
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Fig. 6 The global average values of BC radiative forcing as a

function of zenith angle at the surface and the tropopause
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