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1 44 a
Table 1l Variation of decade mean air temperature and precipitation in Hailbe Station during the recent 44 years
60 70 80 90 44 a(1957 —2000 )
(1961 —4970 ) (1971 —980 ) (1981 —990 ) (1991 —2000 )

/ -2.01 -1.72 -1.68 -1.50 -1.78
44 a / 0.23 0.06 0.1 0.28

/ mm 583.3 556. 2 623.5 498.9 567. 1
44 a / mm 16.2 10.9 56.3 68. 2

3.2.2 20 a , , 7

(Mat-Cryic Cambisols) ,

b 1 7 7
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. 80 (1981 — :
1990 ), 20 cm 1.7
90 (1991 —2000 ) 2.4 0.7 , , ,
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, , 10 18 ( Saussurea kokonorensis) 5. 67
95 %. 23 , 5.07 4.25 ( Koeleria cristata)
9 21 . , 4.10 3.11
> > > , ,
, 56.84 %, 3.34%,
5 6 6. 81. 2000 8 1989 8
. 23 , ( 2, ,
, 28.11, () , ,
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la) 17.41 ( Festuca nitidula) 2000 1998 ,
7.29 ( Elymus nutans) 6.64 19 25 7 29
2

Table 2 Hant pecies and feature valuesof Kobresia tibetica marsh meadow

Population of plant 1989 8 2000 8
RC RH RB [\ RC RH RB [\

Kobresia tibetica 72.74 7.62 3.98 28.11 9.47 4.74 12.70 8.97
Carex atro-f usca 1.28 10.04 3.88 5.07 15.19 8.74 14.13 12.68
Scirpus distigmaticus 4.70 3.99 0.64 3.11 0.54 2.96 1.32 1.61
Blysmus si nocompressus 4.70 6.30 1.75 4.25 5.59 3.18 5.61 4.79
Kobresia capillifolia 3.42 3.69 0.38 2.50 13.60 3.92 20.83 12.78
Elymus nutans 0.42 12.81 6.70 6.64

Ptilagrostis concinna 0.59 5.21 0.60 2.13 1.96 2.96 1.15 2.02
Festuca nitidula 2.56 13.00 6.31 7.29 2.68 6.51 1.90 3.70
Poa al pigena 0.64 5.03 1.67 2.45 2.94 5.33 0.89 3.05
Koeleria cristata 0.42 8.65 3.3 4.10 2.61 5.33 1.45 3.13
Aster diplostephioi des 1.71 0.91 1.14 1.25 4.08 1.18 1.19 2.15
Saussurea stella 0.68 1.80 49.74 17.41 1.07 1.48 0.82 1.12
Saussurea kokonorensis 0.77 5.29 10.94 5.67

Taraxacum mongolicum 0.59 1.21 1.40 1.07

Gentianopsis pal udosa 0.51 0.24 0.10 0.28

Swertia przewalskii 0.85 4.60 2.85 2.77 2.85 4.54 2.85 3.41
Gentiana farreri 0.42 2.27 0.28 0.99 3.48 2.07 9.12 4.89
L ancea tibetica 0.42 0.64 1.48 0.85

Pedicularis longiflora 0.42 1.62 1.20 1.08 0.54 0.59 0.11 0.41
Thalictrum al pinum 0.42 0.79 0.12 0.44 5.35 1.48 3.29 3.37
Primula sibirica 0.85 1.15 0.60 0.87

Polygonum viviparum 0.34 0.70 0.10 0.38 1.81 4.40 1.48 2.56
Saxif raga Montana 0.42 2.43 0.70 1.18

Parnassia trinervis 1.56 2.27 1.08 1.64
Cirsium lineare 2.14 2.96 2.48 2.53
Ranuncul us pulchellus 2.07 1.28 0.50 1.28
Polygonum macrophyllum 1.61 3.55 1.05 2.07
Euphrasia tatarica 0.80 2.07 1.45 1.01
Polygonum sibiricum 2.23 1.33 1.32 1.63
Triglochin maritimum 2.94 4.00 2.50 3.15
Oxytropis sp. 4.28 2.66 5.97 4.30
Kobresia tibetica 2.94 3.55 2.01 2.83
Deyeuxia macilenta 1.61 7.99 0.66 3.42
Pedicularis kansuensis 2.14 3.84 1.68 2.55
Stipa penicillata 1.93 5.43 1.73 3.03

: RC Relative coverage ( %) ; RH Relative height ( %) ; RB Relative biomes( %) ; IV Im-

portant vaue.
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(12.78) , (8.97) 1998 , 1998
, , 0 10cm 10 20cm 20 30cm 30
( Gentiana farreri) ( 4. 89) 40cm 40 cm 71. 70 %
( 4.79) . 1998 20.73% 5.31% 1.78% 0.47 %, 2000
) 0 10
( Taraxacum mongolicum) ( Gentianop- cm 10 20cm 20 30cm 30 40cm
sis pal udecsa) , 73.43% 21.57% 3.82% 1.18 %,
, 40 cm . ,
1998 \ 2000 , ,
, 1998 518.40 g- m™ 2, 2000
, 350.00 g-m”?,
2000
12 ;
(Oxytropis 9.) ( Triglochin mariti mum) ,
( Stipa penicillata) ( Kobresia ti- ,
betica) , , ,
1998 2.50, 2000 . ,
12. 78.

[22]

[23 25]

( ) 1 b
( Kobresia littledalei) ( Festuca ovina)

3

(Formation Dasiphora fruticesa) ;

« ) : :



248

25

0.157 -10a’ ! ,

18.59 mm- 10a"* ,

[1]

(2]

[3]

[5]

[6]

(71

( References) :

Zhou Youwu, Guo Dongxin, Qiu Guoging, et al. Geocryology
in China [M] Beijing: Science Press, 2000. [ , ,
.. [M]. , 2000. ]
Wang Shaoling. Frozen ground and environment in the Zoige
Flateau and its surrounding mountains [J]. Journd of Qaciology
and Geocryology , 1997, 9(1) : 39- 46. [
[J]. , 1997, 9(1) : 39
- 46.]
Wang Genxu, Cheng Guodong, Liu Guangxiu, et al. The fear
tures of landscape ecology and the landscgpe ecologicd process in
High-Ada perigacid regions [J]. Journd of Qaciology and
Geocryology , 2000, 22(1) : 29- 35. [ , ,
12, .
[J]. , 2000, 22(1) : 29- 35. ]
Wang Genxu, Shen Yongping, Cheng Guodong. Eco - environ-
mentd changes and causd andyss in tne ource regions of the
Yellow River [J]. Journd of Qaciology and Geocryology , 2000,
22(3) : 200 - 205. [ , , .
[3]. , 2000, 22(3) : 2000 -
205. ]
Shen Yongping, Liu Guangxiu, Ding Yongjian, et al. Impact of
il moisture variation on grasdand ecologicad environment in the
Source Region of the Yangtze River[J]. Advance in Earth Sci-
ences, 1998, 12(Suppl.) : 79 - 84. [ , 12,
. [J].
, 1998, 12( ) 79- 84.]
Lunardini V J. Climate warming and degradation of warming per-
mefrost [J]. Permdrost and Periglacid process, 1996, 7 (4) :
311 - 320.
Liu Qingren, Sun Zhensheng, Cui Yongsheng, et al. Study of
the law of the distribution of permafrost and vegetation in Da

(8l

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Hinggan Ling [J]. Journd of Qaciology and Geocryology ,
1993, 15(2) : 246- 251. [ , , ..
1. .

1993, 15(2) : 246 - 251.]
Wang Sheoling, Luo Xiangrui, Guo Pengfei. The digtribution
patternsof multi-annua frozen ilsin Qingha - Tibet Pateau
[J]. Journd of Qaciology and Geocryology , 1991, 13(2) : 131
- 140. [ , , .

[J3]. , 1991, 13(2) : 131- 140.]
Wang Sheoling, Zhao Xinmin. Andyss of the ground tempera
tures nonitored in permarost regions on the Tibetan Pateau
[J]. Journd of Qaciology and Geocryology , 1999, 21(2) : 159
- 163. [ , .

[J3]. , 1999, 21(2) : 159- 163.]
Li Shuxun, Cheng Guodong, Guo Dongxin. The future therma
regime of numericd dmulating permarost on Qingha-Xizang
(Tibet) Pateau, China, under dimate warming [J]. Sciencein
China (SeriesD) , 1996, 26(4) : 342 - 347. [ , ,

[J3]. (D ),1996,26(4) : 342- 347.]
Zhu Linnan, Wu Ziwang, Liu Yongzhi. Permarost degradation
in eagtern regions of Qingha-Xizang Pateau [J]. Journd of
GQaciology and Geocryology , 1995, 17(2) : 120 - 124. |
, , . [J].
, 1995, 17(2) : 120- 124.]
Wang Shaoling, Zhao Xiufeng, Guo Dongxing, et al. Regponse
of permaros to cdimate change in the Qingha-Xizang Pateau
[J]. Journd of Qaciology and Geocryology , 1996, 18(Suppl.) :
157 - 165. [ , , ;o
[3]. , 1996, 18 ( )1 157 -
165. ]
Tong Changjiang, Wu Qingbai. The effect of climate warming
on Qingha- Tibet Highway , China [J]. Cold Region Science and
Techrology , 1996, (2) : 221 - 223.
Yuan Jiuyi , Yan Shuiyu, Zheo Xiufeng, et al. The reation be-
tween perma rost degradation and Kobresia meadow change on
the outhern piedmont of the Tangula Range [J]. Journd of
Qaciology and Geocryology , 1997, 19(1) : 47 - 51. [ ,
[J3]. , 1997, 19(1) : 47- 51.]
Li Yingnian, Shi Shengbo, Cao Guangmin, et al. Sudies on
characteristics of microclimate in Haibei apine meadow regions at
Qilian Mountain [J]. Pateau Meteorology , 2000, 19 (4) : 512
- 519. [ , , ..
[3]. , 2000, 19(4) :
512 - 519.]
Wang Qiji , Zhou Xingmin, Shen Zhenxi, et al. The structure
of plant community and utilization in apine Kobresia tibetica
swamp meadow [A]. Alpine Meadow Ecosysem, 4 [C]. Be-
jing: Science Press, 1995. 91 - 100. [ , ,
yooe [A].
, 4 [C]. : , 1995.
91 - 100. ]
Li Yingnian. Smulation studies on dynamics of il water con-
tent in apine meadow area [J]. Acta Agrestia Snca, 1998, 6
(2):77-83. [
[J]. , 1998, 6(2) : 78- 83.]
Li Yingnian, Bao Xinkui , Cao Guangmin. Comparion of the



249

earth temperature between fiborthic higols and Mat - Cryo
cambilsin Tibetan Plateau [J]. Acta Pedologica Snica, 2001,
38(2) : 145- 152. [
[J].
, 2001, 38(2) : 145- 152.]

[19] Li Yingnian, Bao Xinkui , Cao Guangmin. Observation of soil
temperature regimein cryo - wetland at the depth of 40 80 cm
a Habei, Qlian Mountains [J]. Journd of Qaciology and
Geocryoloy , 2000, 22(2) : 151 - 158. [

. 40 80cm
[3]1. , 2000, 22(2) : 151 - 158.]

[20] Wang Sheowu. Diagnogtic studies on the dimate change and
variahility for the period of 1880 —1990 [J]. Acta Meteorologi-
cd Snica, 1994, 52(3) : 261 - 273. [

[J]. , 1994, 52(3) : 261 -
273.]

[21 Zhang Guosheng, Li lin, Wang Qingchun, et al. Cimate
change of uth of Qingha- Tibet Pateau and its effect on the
growth of herbage in dpine meadow [J]. Acta Prataculturae
Snica, 1999, 8(3) : 1- 10. [ .

[J].

,1999, 8(3) : 1- 10.]

[22  Li Yingnian, Shen Zhenxi , Zhou Huakun. The correpponding
andys's between il moisture and main vegetation types of the
mat-cryo cambils at different topogrgphic podtionin Haibe area
[J]1. Journd of Mountan Science, 2001, 19(3) : 220 - 225.
[

[J3]. , 2001, 19
(3) : 220- 225.]

[23  Zhou Guangsheng, Zhang Xinshi. Chinaclimatein globd chang
ing: vegetation dassfication research [J]. Acta Botanica Snica,
1996, 38(1) : 8- 17. [ .

— [3]1. , 1996, 38(1) : 8- 17.]

[24 Li Yingnian, Shen Zhenxi , Chen Bo, et al. Hfectsof globd
warming on the production patterns of agriculture and livestock
husbandry in Qingha [A]. Zheng Du, et al. Formation and
Evolution, Environmenta Changes and Sustainable Development
on the Tibetan Pateau [ C]. Beijing: Science Press, 2000. 327
- 332.

[25  NiuJdianming. Reationship between main vegetation types and
climatic factors in Inner Mongolia [J]. Chinese Journd of Ap-
plied Ecology , 2000, 11(1) : 47 - 52. [

[J]. , 2000, 11
(1) : 47-52.]

Analysis of Vegetation Succession and Climate Change in Haibei
Alpine Marsh in the Qilian Mountains

LI Ying-nian, ZHAO Xinquan,

ZHAO Liang,

WAN G Qi-ji, SHEN Zherxi

( Northwest Plateau Institute of Biology, Chinese Academy of Sciences, Xining Qinghai 810001, China)

Abstract: The regional climate change features of
Haibei apine marsh during the recent 40 yearsand its
poss ble impacts on marsh degradation and vegetation
successon are analyzed. It isfound that annua mean
air temperature of Tibetan Autonomous Prefecture of
Haibe in the Qilian Mountains has increased in the
rateof 0.157 -10a ', annua precipitation has de-
creased in the rate of 18.59 mm- 10a” * snce 1957 ,
and the increadgng rate of annua mean il tempera
ture was higher than that of air temperature. A dry-
ing and warming trend takes place both in climate and
il in the prefecture, epeciadly in wil. Additionaly ,
intendve human activity and overgrazing bring about
vme consequences, such as primordia vegetation de-
sruction, grasdand degradation and upper transpirer
tion increase. Marsh vegetation change shows marsh

meadow trandorming into typicad meadow , resulting
in ancient permarost degrading and frozen grassy
hillock collapsng.

Study results indicate that plant community of
alpine marsh vegetation is changing under the impact

of climate drying and warming. There is an increas
ing trend of biodiverdty and ecologica predominance
as compared with marsh primordia vegetation. The
primordiad meadow vegetation dominated by Kobresa
tibetica, which is adaptive to shivery and moist envi-
ronment , is degrading piece by piece and is substitut-
ed by some typicd meadow , even ome Pecies dies
away. Species of moigt plant decrease and neutra
gecies ( Kobresia capillifolia) increase, community
coverage reduces relatively and productivity declines
largely.

Key words: climate change; apine marsh; vegetation degradation



