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(the Fourth Assessment Report of the Intergovernmental Panel on Climate

Change, IPCG-AR4) 23 9
[ 14]
SRES , 20 a2C/ 10 ,
, , 21 ,
20 )
, IPCG-AR4 ( AR4 )
21 )
w AR4 1960~ 2000 :
, 13
SRES A2 SRES A1B SRES B1
, 21 , )
2
IPCGAR4 ¢ ” (Program of Climate M odel Diagnosis and
Intercomparison, PCM DI) 13 SRES A2 AI1B B1
, 13 1 13
R , CSIRO-Mk3 0 MPEECHAMS ,
200 Km x 200 Km; INM-CM3 0 GISS-ER, 450km x 550km

250km~ 400km
1 13
Tab 1 Information of the 13 dimate models

( x )

CCCMA-GCM3. 1 375 %375 /CCCMA Kim et al 115
CNRM-CM3 2.8x2 8 /CNRM Salas y M elia et al. 116
CSIRO-M k3 0 1 875 x 1 875 / CSTRO Gordon etal 117
GFDE-CM2 0 2.5x2( /GFDL Delworth et al '8
GFDI-CM2 1 2.5%x2 0 /GFDL Delworth et al. [18]
GISSER 5.00x4 @ / GISS Schmidt et al [1]
INM-CM3 0 50054 ¢ /INM Volodin and Diansky! ®!
IPSE- CM 4 3.7 %2 5 /1PSL Marti et al 12!
MIROC3 2 _medres 2.8x2 ¢ / CCSR/NIES/ FRC GC k-1 model developers! 2!
ECHO-G 375°x3 75 /MIUB Min et al. 123
MPEECHAMS 1 875 x 1 875 / MPI Jungclaus et al 124
UKMO- HadCM 3 37%%x2 8§ /UKMO Gordon et al. !®!
PCM 1 2.8%x2 8 /NCAR W as hington et al. [20]
(O 13 IPCG-AR4 40 )
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20 %x20° )
1961~ 1990
3 21
31
2 s 21
95% A2 R 32C~
6 0°C/100a, 4. 9°C/100a, AlB A2 R
4. 2°C/ 100a, 2 7~ 5 6C/100a; B1 s
L 7~ 3 77C/100a , 2 6'C/100a (Luo Yong
) ., AR4
2 21 (2000~ 2099 ) (C/ 100a)
Tab 2 Linear tendency of temperature changes of China in the 21st century ( 'C/ 100a)
A2 A1B B1
CCMA-GCM3 1 46 30 L7
CNRM-CM3 50 38 18
CSIRO-Mk3 0 37 30 18
GFDI-CM2 0 53 46 25
GFDI-CM2 1 4.7 4 4 22
GISS-ER 39 29 17
INM-CM3 0 51 36 2 4
IPSI-CM4 57 51 31
MIROC3 2 _medres 54 50 32
ECHO-G 60 56 33
MPECHAMS 57 55 37
UKMO-HadCM3 57 50 33
PCM1 32 27 -
49 42 26
08 L. O a7
) : 100a
, , CSIRO-Mk3. 0 PCMI1 , MPEH
CHAMS ECHO-G UKMG-HadCM3
21 ( ) ;21 R
AlB , A2 , Bl ; 21 "
A2 , AIB , Bl , 53C 43C 28T Xu Ying "
, IPCC AR4
3 A2 AlB Bl , 21

, 21 (2021~ 2050 )
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., A2 AIB BI 167C 181C
1L49°C;, 21 (2071~ 2100 ) , A2
.,  420C, Bl ., 267C ) :
3 2021~ 2050 2071~ 2100 (C)

Tab 3 Temperature change of China in diff erent 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 76 179
AL (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 68 403 4 03 4 06
2071~ 2100 A2 (0 74) (0 95) (0 86) (0 90) (0 90)
374 415 359 3 56 367
ALB (0 79) (0 94) (0 87) (0 93) (0 86)
Bl 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 ) : 21
21 , SRES A2 AlIB Bl
, 21 Q45C
055C 0397C, 21 095C 075C
Q65C s s
2.2 1 48 5 (b) ——A2 --=-AIB - Bl
21f a4t
B L8 F 3.6 F Ssao T Vga”
- ig i - 3.2 T
st Y A
i; aa b e
1.2 2 L——t e
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1 SRES A2 A1B BI ,
(a 2021~ 2050 , b 2071~ 2100 , :C)
Fig 1 Annual changes of mean surface air temperature of China under SRES A2, A1B and Bl
(a: 2021~ 2050, b: 2071~ 2100, unit: C)
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21 ( ) , 21 , A2
, ; 21 , ,
A1B ; 21 , A2 , 11%,
A1B Bl 926% 1% 2 , AR4
4 21 (2000~ 2099 )

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

, mn/100a)

A2 A1B Bl
CCCMA-GCM3 1 9 (153 7) 19 (153 7) 5 (52 6)
CNRM-CM 3 88 (85 1) 9 (86.5) 1(3938)
CSIRO- Mk3 0 65 (40 2) 33 (20 4) 2(321)
GFDI-CM2 0 5(116 1) 17 7 (136 9) 12 6 (97.5)
GFDI-CM2 1 16 4 (124 1) 5(37.6) 6 (453)
GISS-ER 10 2 (109 5) - - 4 (580)
INM-CM3 0 33 (31 1) 4(32 1) 4(3.7)
IPSI-CM4 56 (442 6 (67 5) 6 (522
MIROC3 2 _ medres - - 15 7 (136 1) 12 6 (108 8)
ECHO-G - - 7 (6L 7) 8 (40 5)
MPE CHAMS 49 (41 3) 9 (57 7) 8(6.9)
U KM O-HadCM3 223 (190 2) 19 1 (162 4) 155 (132 1)
PCM1 6 (52 6) 9 (77 4)
10.7 (94 7) 10 4 (85. 8) 55 8)
64 (35 3) 59(227) 56)
95%
5 2021~ 2050 2071~ 2100 ( 1961~ 1990 )

(%)

Tab 5 Precpitation change and multi model standard deviation of China in different
seasons in 2021~ 2050 and 2071~ 2100 relative to the period 1961 to 1990 (%)

( ) (

278 11 55 8 05 0 35 -315
2021~ 2050 A2
(6 20) (19 48) (20 62) (10 78) (14 38)
368 11 88 767 1 39 -1l
A1B
(6 26) (19 60) (19 15) (11 05) (15 16)
B 385 10 21 8 52 133 - 040
(5 21) (17 34) (19 28) (9 70) (13 69)
9 00 22 56 15 46 490 1 20
2071~ 2100 A2
(10 14) (27 00) (26 88) (16 50) (18 90)
LB 983 23 17 15 95 5 96 275
(9 59) (26 25) (25 67) (15 51) (17 82)
B 721 15 26 12 21 4 54 2 33
(7 67) (19 15) (20 30) (12 52) (16 86)
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Fig 7 Scatter diagram of annual mean temperature and precipitation changes relative to the years of

19611990 in China by the end of the 21st century as projected by the climate models and scenarios
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Projection of climate change in China in the
21st century by IPCE AR4 Models

JIANG Zhthong, ZHANG Xia, WANG Ji

(Jiangsu Key Laboratory of Meteorological Disaster, Nanjing University of
Information Science & T echnology, 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 (IPCG-AR4), the si+
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 T he 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~ 5C, the mean warming is 3 5C, and precipitation is from 1 5% ~

20% with a mean of 7. 5%. Considering the effect of SRES A2, A1B and B1, the tempera
ture in China would be increased by 5 3C, 4. 3C 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 . Thelargest range of warming is in winter, while the increase of precipitat
on is larger in winter and spring. T he 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 areais 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 (IPCG-TAR), differences among models supplied by IPCG-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: [PCG-AR4; scenarios projection; China



