
�� !"#$�%&'(www.climatechange.cn

Adv. Clim. Change Res., 2009, 5 (6): 311J317 311

� �  ! " # $ %� 5 �=� 6 �

2009 � 11 � ADVANCES  IN  CLIMATE  CHANGE  RESEARCH

Vol. 5  No. 6

November 2009

�� !"1673-1719 (2009) 06-0311-07

�� !" #$%&'()*

�� !�2009-06-11�=�� !"2009-07-03

�� !��� !"#$%&'()�2006CB403707���� !"#$%�� !�� !�GYHY200706036���� !"#$%&'�� 

==========�� !"#$%&'()*�2007BAC03A01���

�� !����1965������� !�� !"#$%&'()*�� !" #$%&'() *+,-�K=E-mail: huazhang@cma.gov.cn

�==� N
��� NIO

�N=�� !"�# $�%&��=NMMMUN�O=�� !"#$%&'��=NMMMUN�

�=�

====���black carbon, BC��� !"��� 

�� !"#$$%&�� !"#$%&'()

�� !"#$%&�� !"#$%�� !"

�� !"#�� !"#$%�� !�"#$�

�� !"#$$%&'()*+,-$./0�

�� !"# $%&'()*+,-Bond� x1z�

�� !"#$%&'()*+%,-.�� !

�� !"#8.0 TgC/a��� !"#$%&'"(

�� 4.6 TgC/a��� !"# 3.3 TgC/a�Ito� x2z�

�=���� !"#$%&'()*+,-./01234�� !"#$%&'()*+,-./012345��

�� !"#$%&'�()*+,�J�� !"#$%&�� !"#$%&'(&)*#+,-./01�� 

�� !"#$%&�� !"#$%&'()*!+,-$./0123456789:�� !"#$%&'%(

�� !"#$%&'()*�� !"#$%&'()*+,-.

�� !�� !"#�� !"�� !

�� !"#X16/P422/P467          ==�� !"#A

�� !2000�� !"#$#%&'()*+,

�� 2.8 TgC/a��� 20 �� 50�� !"#$%

3 ��50�� !"�� !"#$%&'()*

�� !"�� !"#$%&'()*+,-.

�� !"#$%&'� x3z
�

====�� !"#$  !"%&'()*+,-.

�� !"#$%!"#&$'�� !"#$%

�� !�� !"#$!%&'()*+,-./

�� !"#$%&'()*+,-./0123

�� !"#$%&'()�� !"J�� !

�� !"#$%&'�� !"#$�� !"

=�� !

====�� !"#$%&'()*+$,-.+/012!3401056789":�� !"#$%&'�

�� !"#$%&'()*$+,-$./01�� !"#$%&'()�� !"�� !"#$%&'

���� !"#$%&'()*+,�� !"�� !"#$%&'()*+,-�� !"#$%&'()

�� !"#$%& '()*+,-./012�� !"#$%&'()*�� �� !"#$%&'(

�� !"#$%&'()�� !J�� !"#$%&'()*+,-./01�� !"#$%&'�(

�� !"�� !"#$%&'()*+,-./�� !"#$%&'()*'+,-.�� !"#$%

�� !"#$%&'()�� !"#�� !"#$%�&'()*�� !"#$%&'()*+,-.

�� !"#$%&'(



�� !"#$�%&'(

� �  ! " # $ %312 = 2009�

www.climatechange.cn

Adv. Clim. Change Res., 2009, 5 (6): 311J317312

�� !"#$%&'()*+,-.� x4J6z
�

====�� �� !"#$%&'()*+,$-

�� !�� !"�� !"#$%&'()*

�� !"#$%&'()*+(,-./012

�� !"#$

N==�� !"#$%&'()*

====�� !"#$%&'()*+,'*-./

�� !"#$%&'�� !"#�� !"#

�� !"#$!%&%'(�� !"#$%&

�� !Bond� x1z�� !"#$%&'()*+

�� !��1���� !"#$%�� !"#

�� !4�� !"�� !"�� �� !"

�� !�� !"#$%&'()*+,-./

�� !�� !"#$�%�� !"#$%&

�� !"#$%&'�� �� !"#$ %

�� !"#$�� !"#$%&'()*+,

�� !"#�� � x7z�� 2000�� !"#

�� !"#�� !"#$%&1.50 Tg��� 

�� !"#$�� !"#$%&'!()*+,

�� !"#$�� !"#$%�� !"#$

�� !"#$%

====�� !"#$ %&'()*+,-.��

�� !"#$%&'(�� !"#$%&'�

�� !"#$%&'()�� !"#� P�

�� �� !"#$%&'()*

� 1   �� !"#$%&'()*+=E�� t/aF [1]

Fig. 1  Global distribution of BC aerosol emission intensity

(unit: t/a) [1]
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Fig. 2  Comparison of the global mean radiative forcing due to

greenhouse gases (GHGs), BC and non-BC aerosols (unit: W/m2) [6]
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Fig. 4  Effects of carbonaceous aerosol on total cloud cover (a) (unit: %), surface temperature (b) (unit: K), and total

precipitation (c) (unit: kg/m2) in summer in East Asia [21]
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Fig. 3  Precipitation trend from 1950 to 2002 (unit: mm/d) [25]
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Advances in Studies of Black Carbon Effects on Climate

Abstract: Black carbon (BC) aerosol can strongly absorb the solar radiation in a very broad spectral range from the

visible to infrared waveband, therefore it is thought to be a potential factor that causes the global warming. BC

aerosol not only alters the radiation equilibrium of the earth-atmosphere system through its direct effect, but also

indirectly affects the global or regional climate through changing cloud microphysical properties by acting as cloud

condensation nuclei or ice nuclei. In this paper, we reviewed the recent progresses in the studies on the radiative

forcing due to BC and its climatic effects, reported the uncertainties existing in current researches, and gave some

suggestions for the relevant studies in the future.

Key words:  black carbon aerosol; radiative forcing; climate effect
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