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A2 Al1B Bl
CCMA-GCM3. 1 4.6 3.0 1.7
CNRM-CM3 5.0 3.8 1.8
CSIRO-Mk3. 0 3.7 3.0 1.8
GFDL-CM2. 0 5.3 4.6 2.5
GFDL-CM2. 1 4.7 4.4 2.2
GISS-ER 3.9 2.9 1.7
INM-CM3. 0 5.1 3.6 2.4
IPSL-CM4 5.7 5.1 3.1
MIROCS. 2 _ medres 5.4 5.0 3.2
ECHO-G 6.0 5.6 3.3
MPI-CHAMS5 5.7 5.5 3.7
UKMO-HadCM3 5.7 5.0 3.3
PCM1 3.2 2.7 —
4.9 4.2 2.6
0.8 1.0 0.7
, : 100a
, , CSIRO-Mk3.0, PCMI1 . MPI-
CHAMS5 ECHO-G, UKMO-HadCM3
21 ( ) : 21 s
AlB . A2 , Bl ; 21 ,
A2 , AlB . Bl s 5.3C., 4.3C 2.8, Xu Ying ™
, IPCC AR4 o
3 A2, AlB, BI 21

21

o b

(2021 ~2050 )



790 27

, A2, AlB., Bl 1.67°C. 1.81°C,
1.49°C; 21 (2071~2100 ) s A2
»  4.20°C, Bl . 2.67C, , ;
3 2021~2050, 2071~2100 (C)

Tab.3 Temperature change of China in different seasons in 2021 ~2050 and 2071~2100 (C)

( ) ( ) ( ) ( ) ( )
1.67 1. 89 1.61 1. 58 1. 62
2021~2050 A2
(0.40) (0.59) (0. 47) 0.47) (0.50)
1. 81 2.04 1. 66 1.76 1.79
AlB
(0. 36) (0.51) (0. 44) (0.49) (0. 45)
Bl 1. 49 1.63 1.41 1.45 1. 45
(0. 36) (0. 48) (0. 48) (0.42) (0.43)
4. 20 4.68 4.03 4.03 4. 06
2071~2100 A2
(0. 74) (0.95) (0. 86) (0.90) (0. 90)
3. 74 4. 15 3.959 3. 56 3. 67
AlB
(0.79) (0. 94) (0. 87) (0.93) (0. 86)
- 2. 67 2.98 2.54 2.57 2. 60
(0. 60) (0. 68) (0.70) (0.67) (0. 66)
1 2021~2050 2071~2100
( 1961~1990 ) o : 21
21 s o SRES A2, AlB, Bl
, 21 0.45°C .
0.55°C, 0.39°C, 21 0.95°C, 0.75°C,
0.65°C, , N , 0
2.2
21 .
o 2 o
-~ 1.9 -4
B L8 B
=17 -
o L6 Bazp
1.5 281 e
1.4
L3l 2.4
I‘z 1 I 1 L I i 1 I 1 1 2 1 L I} Il L L I 'l L ']
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 6 6 7 8 9 10 11 12
1 SRES A2, AlB, Bl ,
(a  2021~2050 , b 2071~2100 , :C)
Fig. 1 Annual changes of mean surface air temperature of China under SRES A2, AlB and Bl
(a; 2021~2050, b; 2071~2100, unit; C)
3.2

2 21 o s



: IPCC-AR4

21

’ N

; 3.2~4.2°C/100a

son | (@)

e
RN RN N
 EEEEER NN NN &

40N

o A2

s 4.5~5C/100a ,

b

LR R RN NN N R

L ]
. 30N

30N LRI IR A R
T sT s e " meESeRBBRREN
L. 100a LAL B U U T
w306 Teess s snsns
v 48— 42 L) e e
20N . 3335 20N-
B0E S0E 100E 1 IIDE 120E 130E
80E S0E 100E 110E 120E 130E
21
(2021~2050 ) (2071~2100
"\-’1990 ) ° ’
b A ’

A2 ,
1.8°C,
4.6~5.2°C, N

, 21
1.6~1.8C, 1.

E=L}
0K
£5H

£0H

0N

25K

208

1.2~1.6C
4.5°C s

’ ~

6°C, 1.2~1.47C; 21

50MN—

AN #wessesesesssossnn s

e o

Bfits o noos N
v 5542 |

+ 3235 |

*E-3F

4.2~4.5°C/100a,

{b)

. e

L
ses s e
RN R NN N RN

I NN NN
srs s e
Fesenerene e
(]

s anees
aneaa
LIS )

LR I )

s e

80E S0E 130E

120E

%2 SRES A2, AIB, BUEERT.
NG HETAR P E2 I ( 2000~20994 )
SRERIEEF S B A0E  (a), (). (0
SrRMA2, AIB, B1)
Iig. 2 Linear tendency of temperature change

during 2000~2099 under SRES A2, A1B, BI

21

) ( 1961

1.6~27C, 1.
3 21 ’
3.0~4.0C o

6~

Bl

(2.8~3.27C),

P - o ¥
100E 105 110E  115E 12|UE 125 130E  135E




792 27

35N ik
30N (U}
25N B}
35N 1k
50K 1K
25N ~BH
33N 35H
30K F0H
25K 25K
:
3 SRES A2.A1B.Bl s 2021~2050,2071~2100
( 2021~2050 , 2071~2100 . (a)(b),(c)(d),(e) (D A2,
Al1B.B1, 13 0.6 )

Fig. 3 Annual mean surface air temperature change during 2021~2050 and 2071~2100 under SRES A2,
A1B,B1 (left: 2021~2050,right: 2071~2100,(a)(b): A2,(c)(d):Al1B,(e) () :Bl,shaded: variance>0. 6)

(2.6~2.8C) . AlB ,
A2 0.4%C,
( )7 ? ’
4 21
4.1
. 21
C D, , ,
95 % , ,

0.4%~22.3 %/100a , A2, AlB. Bl
10. 7% /100a, 10.4%/100a. 6.8%/100a,

, CCCMA-GCM3. 1, GFDL-CM2.0 UKMO-HadCM3



4 : IPCC-AR4 21 793

21 ( ) , 21 , A2
s ; 21 s )
Al1B ; 21 . A2 , 11%,
AlB Bl 9.6% T%. - , AR4
4 21 (2000~2099 )
(%/100a) ( , mm/100a)

Tab.4 Linear tendencies of the percentage and their variance in China in the 21st century (%/100a)

A2 A1B B1
CCCMA-GCM3. 1 19 (153.7) 19 (153.7) 6.5 (52.6)
CNRM-CM3 8.8 (85.1) 9 (86.5) 4.1 (39.8)
CSIRO-Mk3. 0 6.5 (40.2) 3.3 (20.4) 5.2 (32. 1)
GFDL-CM2. 0 15 (116. 1) 17.7 (136.9) 12.6 (97.5)
GFDL-CM2. 1 16.4 (124.1) 5 (37.6) 6 (45.3)
GISS-ER 10.2 (109.5) - 5.4 (58.0)
INM-CM3. 0 3.3 (31. 1D 3.4 (32. 1) 0.4 (3.7)
IPSL-CM4 5.6 (44.2) 8.6 (67.5) 6.6 (52.2)
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10.7 (94.7) 10.4 (85.8) 6.8 (55.8)
6.4 (35.3) 5.9 (22.7) 4.6 (25.6)
95%
5 2021~2050, 2071~2100 ( 1961~1990 )
(%)

Tab. 5 Precipitation change and multi-model standard deviation of China in different

seasons in 2021 ~2050 and 2071 ~2100 relative to the period 1961 to 1990 (%)

( ) ( ) ( ) ( ) ( )
2.78 11. 55 8.05 0. 35 —3.15
2021~2050 A2
(6.20) (19. 48) (20.62) (10.78) (14.38)
3.68 11. 88 7.67 1.39 —1.11
AlB
(6.26) (19.60) (19.15) (11.05) (15.16)
. 3. 85 10. 21 8.52 1. 33 —0. 40
(5.2 (17.34) (19. 28) (9.70) (13.69)
9.00 22.56 15. 46 4.90 1. 20
2071~2100 A2
(10. 14 (27.00) (26.88) (16.50) (18.90)
9.83 23.17 15. 95 5. 96 2.75
AlB
(9.59) (26.25) (25.67) (15.51) (17.82)
7.21 15. 26 12.21 4. 54 2.33
Bl

(7.67) (19.15) (20.30) (12.52) (16. 86)
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Projection of climate change in China in the
21st century by IPCC-AR4 Models

JIANG Zhi-hong, ZHANG Xia, WANG Ji

(Jiangsu Key Laboratory of Meteorological Disaster, Nanjing University of

Information Science & Technology. Nanjing 210044, China)

Abstract; Using the outputs as simulated by 13 GCM models provided by the Fourth As-
sessment Report of the Intergovernmental Panel on Climate Change (IPCC-AR4), the sit-
uation of climate change in China in the future 100 years under SRES A2, A1B and Bl
greenhouse gas is analyzed. We analyzed linear tendency, time series and annual changes of
temperature and precipitation in all scenarios. The results show that the climate in China
has a warming and wetting tendency in the 21st century. The range of temperature chan-
ges is from 1. 6°C ~5°C, the mean warming is 3. 5°C, and precipitation is from 1.5% ~
20% with a mean of 7. 5%. Considering the effect of SRES A2, A1B and Bl, the tempera-
ture in China would be increased by 5. 3°C, 4. 3°C and 2. 8°C respectively at the end of the
21st century. The precipitation would be increased by 11%, 9. 6% and 6. 4% at the end of
21st century . The largest range of warming is in winter, while the increase of precipitati-
on is larger in winter and spring. The distributions of the mean temperature and precipita-
tion in China were analyzed in this paper. The results indicated that the distributions of
temperature are almost similar in all the scenarios, the warming over the northern part is
greater than that in the southern part of China, but the warmest scenario is A2. The war-
mest area is in plateau, the second is near northeast and northwest of China, the other are-
as will increase from southeast to northwest gradually. And the distributions of precipita-
tion are almost similar in all the scenarios too. The distribution of increased precipitation
in China is also in the northern part of China. Precipitation increases obviously in North,
Northwest and Northeast China, and increase in the region south of the Yangtze River.
Compared with results of Third Assessment Report of the Intergovernmental Panel on Cli-
mate Change (IPCC-TAR), differences among models supplied by IPCC-AR4 have been
obviously reduced. The ensemble standard deviation of different models suggests that the
uncertainty of the projected climate changes over China in the 21st century has been im-
proved. But the resolution of GCM is still low currently, we could consider other meth-
ods, such as downscaling (dynamic or statistic), then estimate area climate changes in the

future.

Key words; IPCC-AR4; scenarios projection; China





