
www.climatechange.cn

Adv. Clim. Change Res., 2010, 6 (1): 53J59 53

� �  ! " # $ %� 6 �=� 1 �

2010 � 1� ADVANCES  IN  CLIMATE  CHANGE  RESEARCH

Vol. 6  No. 1

January 2010

�� !"1673-1719 (2010) 01-0053-07

�� !"#�OMMM� OMRM��

`l
O
�� !"#$

�� !�2009-06-04�=���� 2009-08-03

������� �1962 ������� !"#�� !"#$%&'()*+,-./=E-mail: xinwenyu@cma.gov.cn

�� 

�� !"#$��=NMMMUN�

�=�

====�� !"#CO2�� �� !"#$��

�� !"#$%&�� !"#$%&'()*

� x1J2z
��� � x3z�� !"#$%&'()*+

�� !"#$�� !CO2�� !"�� 50�

CO2�� !"#$%&'()�� !"#$%

��CO2�� !"#��2030�� !"#� x4z
�

�� !"#$%&CO2�� !"#$%�� 

�� !"!#$%&'( !)*"+,-./

�� !"#�� �� !"#$CO2�� !

�� !� x5J14z
��� ! CO2�� !"#$%

�� x15J16z
��� !"#$%&�'(CGE�� 

�� !"#$�� !"#$%&'()*+,

�� !�� �� !"#$%&'()*+,

�� !"#$%&�� �� !"#$%&'

�� �!"#$%&'()*+=EDICE/RICEF=�

�� 2000 � 2100�� !CO2�� !"#$%

�� !�� !"#$%&'�� !"#$%

�� 

N==�� !

====DICE/RICE�� �� !"#$%&'(

EThe Integrated Model of Climate and the EconomyI

DICE/RICEF=x17J19z
��� !"#$Nordhaus�� 

�� !"Yang�� !"#DICE/RICE�� !

�� !"#$%&'()*+�� !"#$%

�=���� !"#$%&'()*+,-./01�DICE/RICE���� !CO2�� !"#�� 2000� 2050�

�� CO2�� !"#$%&'�� !"CO2�� !"#$%&'()*CO2�� !"#$CO2�� !��

�� !"#$ !%&'()*�� !"#$��CO2�� !"#$%&' 200�� !"#$%&'()*+

� 3.2�� !"#$%&'()�� !"#$%&'()*&+�� ! 2050��CO2�� ! 2000�� 253%�

�� 50% ���� !"#EGDPF�� !"# 0.33%�� 12.22%��� !"#$!%&'() 0.00422�� 

0.09946��� !"#$CO2�� !"#$%&#'�� �� !"# 621.96��13784.73�� !"#$%&�

GDP�0.19%�10.5%��� �� !"#$%&'$()*+,-./012345678,9":;<�� !"

�� ! 2050� CO2�� !"# 2000�� 253%�� !"

�� !CO2�� �� !"�� ��

�� !"#X16          ==�� !"#A



�� !"#$%" www.climatechange.cn

Adv. Clim. Change Res., 2010, 6 (1): 53J5954

� �  ! " # $ %54 = 2010 �

�� !"#$%DICE/RICE�� DICE�� 

RICE�� !"�� !"#$%&'()*+�

��DICE�� !"#$%&'(�RICE�� 

�� DICE�� !"#�� !"#$DICE�

���� !"#$%&'()*+,CO2�� 

�� !"#$%&'()*+,-./(DICE-

2007�RICE-2007�� !"DICE/RICE�� !

�� 4�� !�� !"#�� !"�� !

�� !"#�� �� !"#$%&'()*

�� !"�� !"#$%&'($)*+,-

�� !"#$�� !"#$%&'()*�� 

�� !"#$%!"&'(�� !"#$%&

�� !"#$%&'()*+,-.!/01�

�� !"#$%&'()*�+,-.CO2 ��

�� !"#$�%&'()*�� !"#$%

�� !"#$�� !"#$%!"&'()*

�� !"#$%&'()*

NKN==of`b�� !"� xOMz

====�� !"#$%&'(=EGDP��� !"

�� �� !"#�Monthly Bulletin of StatisticsF�

��CO2�� !"#$%&'()*+,-&.

�� �CO2�� !"#I=CDIACF��� !"

�� !"#$%&#$'()*+�EIA����

�� !"#�International Energy AnnualF��� 

�� !"#$%EIA�� !"#$%&'()

��OECD��� !"#$%���� !"#$

�� !"#$%&'()*��� !"#$%

�� !"#$%&�� !"#$%�� !"

�� !"�#$%&'()*+,!-./01

�� !"#$%

NKO==of`b�� !"� xOMz

        (1) �� �� !"#$%&'2000��58.40

�� !2050��80.90��2100��83.30���

�� !"#$6�� !�� !�� �� �

�� !"�� !"#$%&'�� !"#$

�� !"#$!%&'()*+,-./�� 

4�� !"#$%&'()*+

        (2) GDP���� !"#$GDP�� 2000

��28.90�� !"�� 2050�� 100.00 ��

�� 2100 ��195.10�� !"�� !"#$

��1.66�� !"#$%&'�� !"#$%

�� !"#$%&'()*+�� !"#$%

�� !"#$%&'

        (3) CO2�� !�� !"#$CO2�� !

�2000��6.45 Gt C��� 2050��14.30 Gt C�

2100�� 21.00 Gt C��� ! "#$%&'(

�� !CO2�� !"#$%&'()*

        (4) �� !"�� !"#$%&'()*+

�� !"�� �� �� !"#$%&'()

�� !�� !"#$%&'!"()*+,-

�� 

O==��`l
O
�� !"#

====�� 2000� 2050� CO2�� !"#$%&

�� !"#$%&'()*#+�� CO2�� 

�� �� !"#$CO2�� !"#$%&'

�� !�� !"#$%&'()*&+,-.

�� !"#$%IPCC�� !"#� x1z�� !

�� !"#$%&�� !"#$%&'()*

�� 3�4�� !"#$%&'()*+,-.

�� !�� !"#$%& 3�� !"#$!

�� !"#550 mL/m3�� !"#$%&'()

�� !"#$%&'( I�� !"#$%&'

�� 3�4 ���� !"#$%&'()*+

550�650 mL/m3 CO2�� !"#�� !1172�

1385 Gt C��� !"IPCC�� !"#$"%&

���� !" 0.2�� !"#$%&�� 3.2�

��� !"#$%&'()*+,-�� !"

3.2�� !"#$%�&'(�� 3.2�� !

�� !"#$

====�� !"#$%&'()*+,&-./0

�� !"#�� !"2050�� !"#CO2�

�� !"2000��50%�150%�� !"#$%

�� !"#$%&'DICE-2007�� x19z�� !

�� !�� !"��2050�� CO2�� !



www.climatechange.cn

Adv. Clim. Change Res., 2010, 6 (1): 53J59 55

1 � 55�� !�� !"#�2000 � 2050 ��CO2�� !"#$

�� 2000�90%�120%�� !"#�� 200��

�� !"#$%&'()*+,-.2.8�3.2��

�� !CO2�� !"#1180�1340 Gt C=E�1�

� 2F��� !"#$%&' ()*�� !"

�� !"#$%&'( 3�� !"#$%&'

��� 2050�� CO2�� !" 2000�� !

�� !"#$%&'��IPCC�� !"#$%

� x1z
��� �� !"#$%!&�� 2050 �

2100�� CO2�� 10�� 2%�� !"#$

2050�� !"CO2�� !"#$%&'2000�

� 120%�� �� !"#$%&'(")*+

CO2�� !"#2000�� !�� 2000�� 

CO2�� !"#$%& 10%�� !

====�� 2050�� !CO2�� ! 2000��

90%�120% ���� 2050�� !" CO2 ��

�� !"#$�� !"#$% 5�� !��

���� �� �� !"#$%&'!"()

CO2�� !"#$%&'�� !"#$%&'

�� !"#$%&'()�*+,-�� !"

�5�� !2000�2050�� !"�� !"#

�� CO2�� !"#$�� 1F�

P==�� !

PKN==��`lO�� !"`lO�� !"#$%&

�

====�� !"# CO2�� !" 2000� 2100�

�1   ��CO2�� !" 2195�� !"#$%&'(

Fig. 1  The augmented global average surface temperature in

2195 under different CO2 emissions scenarios

�2   ��CO2�� !" 2195�� CO2��

Fig. 2  The amount of atmosphere CO2 in 2195 under different

CO2 emissions scenarios

� 1=�� 2050�� CO2�� !"#

Table 1  Total industrial CO2 emission scenarios of China in 2050

�CO2�� !"#$3�� 2000�2050��S2J

S7�� CO2�� !"#$%& 5��  9.5%�

7.0%�1.6%�0.0%�J2.0%�J6.8%��� !"#

3.6

3.4

3.2

3.0

2.8

2.6

2.4

2.2

2.0

J50 J40 J30J20 J10 0 10 20 30 40 50

�
�
 
!

/�

CO2�� !"# /%

�� !

C.L E��F

C.L E��F

C.L E��F

C.L E120F

C.L E��F

C.L E��F

C.L E��F

2050�� !" /Gt C

2.648

2.017

1.594

0.956

0.797

0.664

0.399

� 2000�� !"#$ / %

338

253

200

120

100

83

50

===========��

�� CO2�� !"#

�� !"#$%&'()

�� CO2�� !"

�� !"CO2�� !"#$%

�� 2000�� !"

���� !"#$�� !"E1990�� !F

�� 2000 � 50%�� CO2�� 

���� C.L (n)�� C � China�� !L � Long�� !n�� !"#$%&'

�� !

S1

S2

S3

S4

S5

S6

S7

J50 J40 J30 J20 J10 0 10 20 30 40 50

1500

�
�

C
O

2
�
�

/G
t 

C

1400

1300

1200

1100

1000

CO2�� !"# /%



�� !"#$%" www.climatechange.cn

Adv. Clim. Change Res., 2010, 6 (1): 53J5956

� �  ! " # $ %56 = 2010 �

�� !�2050��CO2�� !"#$%2000�

�253%�200%�120%�100%�83%�50%�2050

�� !�� !"#$%CO2�� !"#2050

�� !"#$%& 5 � 2%�� !"#

945.51 Gt C� 2100 �� 1071.24 Gt C��� CO2

�� !"#2050�� !"#$%&'()*+

�� !" 1.35�1.39���� !" CO2�� 

912.14�934.64 GtC�2100 ����� !"#

2.03�2.17 ���� !" CO2�� 990.95�

1047.69 Gt C=E� 5�� 6F�2100�� �� !"

��5��2%�� !"#� $�� !"200

�� !"#$%&'()3.17���� !"#

� CO2�� ! 1211 Gt C��� !� 2050��

�� 5��2%�� !"#$�%&'(�� !

�� !"#$C.L�� !�� �� !"#��

�� !"#$%&'()*+,-.�3.2�� 

��� !"#$%&'( )*+,

====�� CO2�� !"#�� !"#$%&

�� !"#$%&'�� !"#CO2�� !

�� !"�#�� !"S2JS7�� !2000�

2 0 5 0 �� !"#$%&'()* 6 2 1 . 9 6 ��

1636.61 ��5346.56 ��6991.93 ��8721.79 ��

13784.73�� !2000�2100�� !"#$%&

�� ! 3898.82 ��9593.09 ��28369.80 ��

35985.19 ��43622.59 ��64171.37�� !��

�� !"#$%&'()*+,-.,/�2000

�2050 ��2000 �2100�� !"#$%&'(

�� 1%��� �� !"#$�� !"#$

�� CO2�� !"#$%&'(�� !"�

����CO2�� !"#$%&'()*GDP�

�� !CO2�� !"#$%&#'2050� S2J

S7�� !"#$%&GDP�� ! "#0.2%�

1.0%�4.5%�5.7%�7.0%�10.5%=E� 4F�

PKO==�� ! `lO�� !"#$%&'

====�� !CO2�� �� !"#$CO2 ��

�� !"#$%&'()*�� !"#$%�

�� !"#$% 2000 �� 0.71�� ! 2050 �

�1.40��2100��2.23���� !��CO2�

�� ! 2000 �� 787.00 Gt C�� 2050 ��

2.8

2000 2020 2040 2060 2080 2100 �

2.4

2.0

1.6

1.2

0.8

0.4

C
O

2
�
�
 

/G
t 

C

C.LE�� 

C.LE�� 

C.LE�� 

C.LE�� 

C.LE�� 

C.LE�� 

C.LE120�

�3   �� 7� CO2�� !"#CO2�� 

Fig. 3  CO2 emissions of China under seven CO2

emission scenarios

2000 2020 2040 2060 2080 2100 �

7

�
�

/%

C.LE�� 

C.LE�� 

C.LE�� 

C.LE�� 

C.LE�� 

C.LE�� 

C.LE120�

6

5

4

3

2

1

0

� 4   �� 7� CO2�� !"#$%&'(GDP�� 

Fig. 4  The ratio of climatic investment to GDP in China under

seven CO2 emission scenarios

2000 � 2050 � 2100 �

2.0

�
�
 
!

/�

C.LE�� 
C.LE�� 
C.LE�� 
C.LE120�
C.LE�� 
C.LE�� 
C.LE�� 

1.5

1.0

0.5

� 5   �� !"#$%&'()*+,

Fig. 5  The augmented global average surface temperature under

seven CO2 emission scenarios



www.climatechange.cn

Adv. Clim. Change Res., 2010, 6 (1): 53J59 57

1 � �� !�� !"#�2000 � 2050 ��CO2�� !"#$ 57

PKP==`lO�� !"#$%&'()*

====�� !CO2�� !"#$%&'()*+

�� !"#$%&��CO2�� !"#$2000

�2100�� !"#$%&CO2�� !"#$%

�� !"2050�� !"GDP�� !"#$%

�59076.40�� !"194.10��7220.60�� !

�� !"# 0.33%�12.22%��� 2100�� 

��GDP�� !"#$%132323.10�� !"

2993 .70 ��18815 .60 �� !�� !"#

2.26%�14.22%=E� 2F��� �� CO2�� 

�� GDP�� !"#$%&'()*+,GDP

�� !"#$%0.41%�11.11%��� ��CO2

�� �� GDP�� !"#$%&'�()*

�� !"#$%&'#()*+

====�� !"#$%&'()*+,-.�� 

CO2�� !"#$%&'()*+ !,-./

� 2=2000 � 2100�� 7 �CO2�� !"# GDP��� !"

Table 2  China’s GDP (108 U.S. dollars) from 2000 to 2100 under seven CO2 emission scenarios

�� !

C.L E��F

C.L E��F

C.L E��F

C.L E120F

C.L E��F

C.L E��F

C.L E��F

2000 �

10807.30

10807.30

10807.30

10807.30

10807.30

10807.30

10807.30

2010 �

16414.00

16414.10

16412.10

16397.60

16388.40

16377.00

16332.60

2020 �

24468.50

24427.70

24373.20

24169.20

24072.00

23964.90

23622.30

2030 �

34480.30

34365.20

34187.40

33550.40

33268.20

32971.60

32109.30

2040 �

46107.00

45925.90

45553.50

44210.70

43647.10

43078.50

41560.80

2050 �

59076.40

58882.30

58267.30

55935.00

54999.00

54091.10

51855.80

2100 �

132323.10

129329.40

126465.00

120490.40

118670.20

117053.80

113507.50

1100

2000 � 2050 � 2100 �

1000

900

800

700

�
�

C
O

2
�
�

/G
t 

C

C.LE�� 
C.LE�� 
C.LE�� 
C.LE120�
C.LE�� 
C.LE�� 
C.LE�� 

�6   �� CO2�� !"#$

Fig. 6  The trend of the amount of atmospheric CO2 change

under seven CO2 emission scenarios

��2050�S2JS7�� !"#$%&'()  

��0.00422�0.01145�0.03824�0.05017�0.06271�

0.09946�2000 � 2050 ��� !"#$%&'(

0.02050�0.05180�0.16850�0.22215�0.27986�

0.45687�2100�� 6�� !"#$%&'()

��� C.L�� !��  !"0.00839�0.02106�

0.05983�0.07643�0.09340�0.14073��� 2000�

2100�� !"#$%&'( 0.08621�0.22088�

0.69849�0.90593�1.12205�1.74611�� 7��

� 7   �� 7� CO2�� !"#$%&'()*+, !

�� 

Fig. 7   Changes of consumption utility in China under seven

CO2 emission scenarios

2000 2020 2040 2060 2080 2100 �

C.LE�� 

C.LE�� 

C.LE�� 

C.LE120�

C.LE�� 

C.LE�� 

C.LE�� 

J0.02

�
�
 
!
"
#
$
%

0.00

J0.04

J0.06

J0.08

J0.10

J0.12

J0.14

====�� !"#$%&'()*+,-.%&'

�� !"2050 � 6�� !"#$%&'() C.L

E��F=��  !" 0.00405�0.01121�0.03787�

0.04976�0.06227�0.09893�2100�� !"#$

�� ! 0.00783�0.01936�0.05863�0.07512�

0.09198�0.13907�



�� !"#$%" www.climatechange.cn

Adv. Clim. Change Res., 2009, 6 (1): 53J5958

� �  ! " # $ %58  2010 �

====�� !"#$�� CO2�� !"#$%&

�� !"#$�� !"#$%&'()�� 

� CO2�� !"#$%�� !"#$%&'(

�� !"�� !"#$%&'()*

Q==�� !�

====�� !" CO2�� !"#$%&'()*

�� !"#CO2�� !"��GDP�� !"

�� �� !"#$%CO2�� !"#$%&�

�2050��CO2�� !"#$2000��253%�

�� 50% ��GDP �� !"# 0.33% �� 

12.22%�IPCC�� !"#� x1z�� �� !"

�� !"#$%&'3�� !�� GDP ��

�� !"# 4%�� �� !"�� C.L E�

�F� C.L E��F�� !" GDP�� !"#$

4%��� !"#$%&'()*+,-+.��

�� !"#$GDP�� !"# $%&'()

��=E1.0%F��� � x4z�� �� !"#$�

2050�� !"#CO2�� !"#$��%&'

�� 35.5%��� C.L E��F=�� !"#$%

�� !"#$

====�� !"#$CO2�� !"#$%&'(

�� !GDP�� !"#��C.L E��F� C.L

�� !�� !"#$%GDP�� 2050��2%

�� �� !"#$%2%��� � x10J11z�� 

�� !" Leimbach�� !"#$%&'()

2050�� !"#$%&'()*+,-./��

�� !"#� $%&�GDP� 2% ���� 

�� !"#$%&'(�� !"#$%&'(

���� !"#$%GDP � 2%��� !"#

�� !"#$%&�� !"#$%&'()*

��� !2%�� !"#CO2�� !"#$%

�� !"#$CO2�� !"#$%&'()*

�� !"#�� CO2�� !"#$%&'()

�� �� !"#$%&�� !"#$%&'

�� !�� !� x12z�� !"#$%&�� 

�� !"#$%&'()* +,-./012

�� !"� C.L E��F� C.L E��F�� !"

2050�� !"#$%&'( 0.00422 � 0.01145�

�� !"#$�� �� !"#$%&'()

�� !"

====�� !"#$CO2�� !"#$%&'(

�� !"#$%��CO2�� !"#�$%&

��CO2�� �� !"#$%&'()*+,�

�� C.L E�� �� � 2050 �� 2100�� 

�� !"#$%&'()1.39��2.17����

�� !200�� !"#$%&'()*+3.2�

�� �� !"#$%&'"(��C.L E�� �

�� !"2050��2100�� !"#$%&'(

��C.L E�� �� !0.01��0.03���� 

�� !"C.L�� !�� �� 2050�� !

CO2�� !" 2000�� !"�� 2050��

2100�� !"#$%&'()* 0.04�� 0.14

���� !"#CO2�� !"�� !"#CO2

�� !"#$%&'�()*+�� !"#$

�� !"#$%&'(�� !"#$%&'(

�� !"#$%�� !"#$%&'()*+

�� !"#$%&'()*+,-)./012

�� !"#

====�� !"�6�CO2�� !"#2000�2050

�� !"#$%&C.L E��F�� C.L E��F�

���� !"#$%&C.L E��F�� ��2050

�CO2�� !2000 ��253%�� !"#$%

�� !"#�� !"#$%&'()*+,-

�� �� !"#$%&'()*+�� !"

�� !"#$%&'()*+,

�� !

[1] IPCC. Climate change 2007: impacts, adaptation and vulnerability.

Contribution of Working Group II to the fourth assessment report of the

Intergovernmental Panel on Climate Change [M]. Cambridge, UK and

New York, USA: Cambridge University Press, 2007

�� , �� . �� !"#$%&'()*+, [J]. �� !"

�� , 2008, 4 (5): 266J271

�� K=�� !"#$%&'()*+, [J]. �� !"#$

� , 2009, 5 (2): 103J109

�� ,�� ,�� ,� .��OMRM�� !"#$CO2 �� !

[2]

[3]

[4]



www.climatechange.cn

Adv. Clim. Change Res., 2010, 6 (1): 53J59 59

1 � 59�� !�� !"#�2000� 2050��CO2�� !"#$

Selection of CO2 Emission Scenarios in China During 2000JJJJJ2050

Yu Xinwen

(China Meteorological Administration, Beijing 100081, China)

Abstract: A matured regional dynamic integrated model of climate and the economy (DICE/RICE) was introduced

and used to assess the effect of CO2 mitigation on China’s economy. Seven CO2 emission scenarios during 2000J

2050 were designed by adjusting the control rate of CO2 emission of the model. The CO2 emissions, economic

development and consumption utility of China were assessed on the premise that the total concentration of CO2 in

the atmosphere is constant. The results show that a number of CO2 alternative policies could all ensure that the

increment of global average surface temperature will be below the threshold value of 3.2�, thus effectively protecting

the safety of global climate in future 200 years. When China’s CO2 emissions in 2050 decreases from 253% to 50%

of the emission quantity in 2000, the decline amplitude of China’s GDP will increase from 0.33% to 12.22% in

comparison with the scenario without control of CO2 emission, correspondingly, the decline amplitude of consumption

function level will increase from 0.00422 to 0.09946; both the two decline amplitudes distinctively increase with the

increase amplitude in the reduction of CO2 emission. Therefore, China needs to put the additional investment of

62.196J1378.473 billion dollars for the reduction of CO2 emission, which account for 0.19%J10.5% of the GDP

value, respectively. Comprehensive consideration suggests that it is reasonable that China should choose the scenario

that China’s CO2 emission in 2050 is 2.53 times of that in 2000.

Key words:  CO2 mitigation; scenario analysis; economy; China
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