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Fig. 1 The geographic location of weather stations in the study region
2.1 10

(1951~2004 ),

’



FrifefbinF

PRI

10 0.52°C, 0.42°%C,
10 r y =0.0515: — 93.481
8 R*=0.673 i Sea "‘/“”\Jﬁm
. e T
JRENEE NS
el T
< 2
w JPP0_1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 “Ffi}
= A
-2
-4 W - ] 2, 2P e
6l y=0.0416x - 84.657 R =04749 e

2

Fig. 2 Variation rate of temperature in Huhhot and Ulaanbaatar

20 50~60 , 60~70 N
80 o
N 20 60 s (70
(1989 ) (1987 ),
3
WA SE
2
|
0
_11 986 1991 1996 2001
-2+ T
3 L
3 B4
2
1
0
| L971 1976 86 1991 1996 2001
= G
-3 L
3
Fig. 3 Average temperature anomaly in Huhhot and Ulaanbaatar
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Tab.1 Decadal average temperature variations of Mongolia vs Inner Mongolia (C )
1940~ 1950~ 1960~ 1970~ 1980~ 1990~ 2000~  1990s—  (2000~2004)
1949 1959 1969 1979 1989 1999 2004 1960s —1960s
—1.87 —2.23 —1.38 —0.72 —0.79 0.07 0. 06 1. 46 1. 44
—3.6 —3.67 —2.77 —2.17 —2.61 —1.68 —1.56 1.09 1.22
6 0. 40 0. 06 0.63 1. 00 0.91 1.76 2.00 1.13 1. 37
5. 44 5. 77 6.06 6.52 7.36 7.98 1. 59 2.2
6.23 5.8 5. 98 6.29 7.08 8.39 1.28 2.59
6 4.13 4.63 4. 83 5.04 5.98 6.52 1. 35 1. 89
2.2
2 s 1951~2004 , °
: (12~2 ) 0.85°C/10a
0.71°C/10a, (3~5 ), 0.49°C/10a 0.50°C/10a, (6~8 )
0.35°C/10a 0.27°C/10a, (9~11 ) , 0.33°C/10a 0.23°C/10a,
2 1951~2004 (°C /10a)
Tab. 2 Seasonal variations of temperature (°C /10 year)
12 ~2 ) (3 ~5 ) 6 ~8 ) 9 ~11 )
0. 85 0. 49 0. 35 0.33
0.71 0. 50 0. 27 0.23
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Fig. 4 Interannual variations of average precipitation anomaly
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Tab. 3 Decadal variations of precipitation of Mongolia vs Inner Mongolia (mm)

1940~1949 50~59 60~69 70~79 80~89 90~99 2000~2004 90'~60'  (2000~2004) — 60
285.9 240.3 332.1 301.6 278.5 306.6 269 —25.5 —63.1
243.4 246.3 291.1 263.6 251.4 266.2 230.5 —24.9 —60.6
6 168.6  190.6 199.7 201.1 178.6 201.5  166.0 1.7 —33.8
405.3 404.1 412.7 373.2 419.3 378 15. 14 —26.1
308.8 297.4 300.6 274.5 340 266. 2 42.61 —31.2
6 284.9 266.1 282.3 246.2 281.3 237.4 15.2 —28.7
3.2
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Fig. 5 Power spectrum of annual precipitation (a-Huhhot. b-Ulaanbaatar)
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Fig. 6 M-K curve of annual temperature in Mongolia and Inner Mongolia
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Comparative studies on climate changes and influencing
factors in central Mongolian Plateau Region

WANG Ling', ZHEN Lin', LIU Xue-lin'?, Ochirbat Batkhishig®, WANG Qinxue'
(1. Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China;
2. Graduate University of CAS, Beijing 100049, China;

3. Institute of Geography of Mongolian Academy of Sciences, Ulaanbaatar 210620, Mongolia;

4. National Institute for Environmental Studies, Ibaraki 305-8506,Japan)

Abstract: Mongolian Plateau Region is facing many problems in environment and sustain-
able development including land degradation, soil erosion, water pollution, solid and haz-
ardous waste disposal, land use conflicts and desertification, which have led to social con-
sequences such as urban unemployment and poverty. Those issues are very serious in cen-
tral part of the region where population density is relatively high and intensive economic
activities have caused several problems such as climate change. The central Mongolian
Plateau Region covers seven provinces (municipalities) of Mongolia including Selenge,
Darhan-Uul, Ulaanbaatar, Govisumber, Tov, Dundgovi and Dornogovi and four sub-
provinces of Inner Mongolian Autonomous Region of China like Huhhot, Baotou, Xilin-
Gol, and Ulan Qab. The study aims at comparative analysis of climate changes, impacts
on major economic activities and affecting factors in Mongolia and Inner Mongolia using
temperature and precipitation data extending from 1940 to 2004 from six stations of Mon-
golia and 1951 ~2004 from six stations of Inner Mongolia of China. The results show that
in comparison with temperature data in the 1960s, the average temperature has risen by
1. 35°C in the 1990s in Inner Mongolia of China, while it is 1. 13°C in Mongolia. In the pe-
riod of 2000-2004, the average temperature increase was 1.89°C in Inner Mongolia and
1. 37°C in Mongolia in comparison with the 1960s, showing a faster temperature increase
in Inner Mongolia than that in Mongolia. Mutation test of the changing trend of tempera-
ture indicates that temperature mutation usually occurs in the areas with high latitude fol-
lowed by those of low latitude, and big cities followed by small and medium-sized towns.
However, significant change of precipitation was not observed, but periodic changes in-
stead. For instance, duration of precipitation in Inner Mongolia is 2. 8 years, while it is 4
and 8 years in Mongolia, and those results reach 95% level of correction test. The climate
change has brought about significant impacts on agricultural production, livestock raising
and environment, which have been considered as important components of sustainable de-
velopment of the region in a long run.

The results are significant for understanding interaction between climate change, im-
pacts and driving factors, and identifying most important areas for policy intervention, and
finally for sustainable use and management of fragile natural resources.

Key words: Mongolia, Inner Mongolia of China; climate change; comparative study





