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Fig. 1  Cartoon comparing (a) instantaneous RF, (b) RF, which allows stratospheric temperature to adjust, (c) flux change when the

surface temperature is fixed over the whole Earth (a method of calculating ERF), (d) the ERF calculated allowing atmospheric and land

temperature to adjust while ocean conditions are fixed, (e) the equilibrium response to the climate forcing agent. The methodology for

calculation of each type of forcing is also outlined. ∆T0 represents the land temperature response, while ∆TS is the full surface

temperature response. Updated by Hansen et al. [4]

� 2  1750� 2011�� !"#�� !"�� !"#$�� !�� !"�� !"#$%&�� !"�� !
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Fig. 2  Bar chart for RF (hatched) and ERF (solid) for the period 1750J2011. Uncertainties (5%J95% confidence range) are given for

RF (dotted lines) and ERF (solid lines)  [1]
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Fig. 3  Global mean anthropogenic forcing with symbols indicating

the times at which ACCMIP simulations were performed (Solid

lines with circles are net, long dashes with squares are ozone, short

dashes with diamonds are aerosol, and dash-dot lines are WMGHGs) [11]

====�� !"# GWP�GTP��� !"#$

�� !�� ! L�� !"#$% L�� !
�� !"#$%�&'�()*�� !"#$

�� !"#GWP��� !�"#$%&�� 

�� !"#$%&'(CO2�� !"#$ %

���GTP�� !"�� !"#$%�� !

1850 1900 1950 2000 2050 2100 �

0

2

4

6

8

�
�
 
!
"
#

/(
W

/m
2 )

WMGHGs

�� 

�� O3



f m ` ` �� !"#$ td f �� www.climatechange.cn

� �  ! " # $ %44 = 2014�

�� !"#$%&'()*"+,-CO2�� 

�� !"#$%�� !"#$%&'()*+

�� !"#$%GWP�GTP�� !"#$%&

����GTP�� !"#$%&�� !"#$

�� !"#$%&'()*+,-./012�

�� !"#$%&'()*#+,%-./01

R==�=�

====�� !"AR5�� !"#$%&'()*

�� !�� !"#$%&'() 2.83 (2.54�

3.12) W/m2
��AR4�� �� 8%��AR4�� 

�� !"#$%&'()�� !"#J�� 
�� !"#$%&'()*J0.45 (J0.95�0.05)

W/m2
��� J�� !"#$%&'()*+

�J0.45 (J1.2�0.0) W/m2
��� !"#$%&'

�� !"J0.9 (J1.9�0.1) W/m2
��� AR4�

�� !"#$%&'()*+,-.�� !"

�� !"#$%&'()*+,-.#/012

�AR4�� �� ���� !�� !"#$

�� !"#$%&'()*+,-./0123

�� !�� !"#$%&'()*+!,-.

�� !"#$%&'()�� !"#�J0.15�

0.10�W/m2
�

====AR5�� !"#$%&'()*+,�� 

�� !"#$%&'()�� !��� !"

�� !�"#$%&'()*+,-./012

�� �!"#$%&�� ��� !"#$%

�� !"#$%&'�� !"#$%�&'(

�� !"#$%&'(��� !��

�=���� !"#$%&'()*+,-�� !"#

[5]

[6]

[7]

�� !

Myhre G, Shindell D, Bre�on F-M, et al. Anthropogenic and natural

radiative forcing [M/OL]//IPCC. Climate change 2013: the physical

science basis. Cambridge: Cambridge University Press, in press. 2013-

09-30 [2013-09-30]. http://www.climatechange2013.org/images/uploads/

WGIAR5_WGI-12Doc2b_FinalDraft_Chapter08.pdf

Shindell D T, Pechony O, Voulgarakis A, et al. Interactive ozone and

methane chemistry in GISS-E2 historical and future climate simulations

[J]. Atmospheric Chemistry and Physics, 2013, 13: 2653-2689

Lohmann U, Rotstayn L, Storelvmo T, et al. Total aerosol effect: radiative

forcing or radiative flux perturbation? [J]. Atmospheric Chemistry and

Physics, 2010, 10: 3235-3246

Hansen J, Sato M, Ruedy R, et al. Efficacy of climate forcings [J]. Journal

of Geophysical Research: Atmospheres, 2005, 110, D18104

Isaksen I, Granier C, Myhre G, et al. Atmospheric composition change:

climate-chemistry interactions [J]. Atmospheric Environment, 2009, 8:

5138-5192, doi:10.1016/j.atmosenv.2009.08.003

Ashmore M R. Assessing the future global impacts of ozone on vegetation

[J]. Plant Cell and Environment, 2005, 28: 949-964

Pongratz J, Reick C, Raddatz T, et al. A reconstruction of global

agricultural areas and land cover for the last millennium [J]. Global

Biogeochemical Cycles, 2008, 22, Gb3018

Kaplan J O, Krumhardt K M, Ellis E C, et al. Holocene carbon emissions

as a result of anthropogenic land cover change [J]. Holocene, 2011, 21:

775-791

Gaillard M J, Sugita S, Mazier F, et al. Holocene land-cover

reconstructions for studies on land cover-climate feedbacks [J]. Climate

of the Past, 2010, 6: 483-499

Kopp G, Lean J. A new, lower value of total solar irradiance: evidence

and climate significance [J].Geophysical Research Letter, 2011, 38,

L01706

Shindell D T, Lamarque J F, Schulz M, et al. Radiative forcing in the

ACCMIP historical and future climate simulations [J]. Atmospheric

Chemistry and Physics, 2013, 13: 2939-2974

[1]

[2]

[3]

[4]

[8]

[9]

[10]

[11]

���� !"#$%&'()*+,--.�� !"#

�� !"#$%&'()*+%,-./012 IPCC

AR5 � 8�� !"#$%&'()* +,-./012


	P40.pdf
	P41.pdf
	P42.pdf
	P43.pdf
	P44.pdf

