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Table1 Multiple comparison of climate factors among the three altitude gradient (4300~ 4700m)
(m) (€ (m3/m?3) (C) (%) (kPa) (&/kg)
Altitude Soil temperature  Soil water content Air tem perature Relative humidity ~ Vapor pressure defici  Specific humidity
(m) (€ (m*/m?) (C) (%) (kPa) (g/kg)
4300 16 28b 0 11972 13 07¢ 66 652 0 5202 10 792
4500 15 90b Q0 15592 12 00" 67 62 Q0 4702 10 46
4700 13. 042 0 14242 10 28 69 812 Q0 3912 9 822
Note: Different small letters in the same column mean significant difference at O 05 level
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Fig 1  Comparison of soil temperature (a), air temperature (b), soil water content (c),

specific humidity (d), relative humidity (e) and vapor pressure deficit ({) along altitude gradient from 4300 to 4700m
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along altitude gradient from 4300 to 4700m
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Table 2 The correlation coefficients between aboveground biomass and climate factors

Altitude Soil temperature  Soil water content Air tem perature Relative humidity  Vapor pressure defici  Specific humidity
4300 -0 940" " 0 552 - 0 885" 0 921" - 0913 0 918"
4500 0 035 Q0 567 -0 573 Q 777 -0 727 Q0 774
4700 0514 0 782 - 0 845 0 883" - 0 862" 0 872°
4300~ 4700 -0 243 0 595" - 0414 0 849~ - 0797 " 0 735"
¥ *oE 005 001 R
Note: * and * * mean significant at 0. 05 and O 01 probability levels, respectively, Ftailed test
24
[12]
2
2 2
ty = 136 28x1— 70 50x2( R? ;

[13]

= 0.94P< 0.00l,n= 15,y
(gC/m’), x1 x2

) X1 X2 1. 41 s

- 052 : , .

[14]

3 dtith st

31
[5-7
[ 10]

2 2 2 2 2

, 4300~ 4700m

[7] 32

[



[4]

[13]

[15]

[16]

[17]

(References) :

( JRIE ,2007, 29
(): 612
Zhang Fawei, Li Hongqin, Liu Anhua, et al Primary study
on intensity of surface heating source and biomass in an alpine
K obresia meadow of the Qinghat Tibetan Plateau[ J]. Chinese
Journal of Grassland, 2007, 29(1): 612
[J]- , 2010, 32(4):109 112.
Shi Hongxiao, Yu Jianlong Influence of burrowing rodent
density plots on the alpine K obresia meadows structure and
soil water content|[ J]. Chinese Journal of Grassland, 2010,
32(4): 109112
[ , 2010, 32(3):5F %.
Wang Qilan, Wang Xi, Wang Changting, et al The relatior
ships between soil enzyme activities in K obresia humilis alpine
meadow and soil properties| J|. Chinese Journal of Grassland,
2010, 32(3):5F56
- [J]
, 2001, 21(8):13306 1346
Huang Fuxiang, Gao Qiong, Fu Deshan, et al Relation be-
tween climate variables and the aboveground biomass of T hy-
mus mongolicus Stipa bungeana community in steppe of Ordos
Plateau, Inner Mongolia[ J]. Acta Ecologica Sinica, 2001, 21
(8):1330-1346

s s

[T , 2006, 30(4): 553562

Han Bin, Fan Jiangwen, Zhong Huaping Grassland biomass

(6]

[10]

[11]

[12]

[13]

of community along gradients of the Inner M ongolia grassland
transect| J]. Journal of Plant Ecology, 2006, 30(4): 553
562

[J] 369 374
Chen Xiaoqiu, Zheng Ting. Spatial patterns of aboveground

, 2008, 28(3):

biomass and its climatic attributions in typical steppe of Inner
Mongolia[ J]. Scientia Geographica Sinica, 2008, 28(3): 369
374
[J]- , 2009, 15(6): 745 749

Chen Wennian, Wu Yan, Wu Ning, et al Changesin commu
nity biomass along snow melting gradient in alpine meadow
[J]- Chinese Journal Environment Biology, 2009, 15(6):
745749

[J]- , 2004,
34( 1) : 125130
Xu Lingling, Zhang Xianzhou, Shi Peili, et al The apparent
quantum yield and the apparent max imum photosynthetic rate
in thealpine meadow on T ibet Plateau[ J]. Science in China Se-
ries D-Earth Sciences, 2004, 34(suppl II): 125 130
Ohtsuka T, Hirota M, Zhang X Z, et al Soil organic carbon
pools in alpine to nival zones along an altitudinal gradient
(4400-5300m)
2008, 2: 277285

on the Tibetan Plateau|[ J]. Polar Science,

[J] ,

2010, 18(2): 166 166
Song Lulu, Fan Jiangwen, Zhong Huaping, et al Changes of
biomass and species richness of grassland community along an
altitude gradient in Hongchiba, Chongqing[ J]. Acta Agrestia
Sinica, 2010, 18(2):160 166

[J]- , 2009, 7
(1): 67-73
Zhou Ping, Liu Guobin, Hou Xilu. Biomass and species diver
sity of herbosa at different position and aspects of slopein the
hilly gully region of Loess Plateau[ J]. Science of Soil and
Water Conservation, 2009, 7(1): 67-73

[J]-
, 2009, 25(4):8287

Zhang Qianqgian, Wang Yanhui, Miao Liping, et al Spatial
variation of above ground biomass of grasses and its relation
with environmental factors in the small watershed of diedie
gou of Liupan mountains [ J|. Chinese A gricultural Science
Bulletin, 2009, 25(4): 82-87

[J]- , 2007, 18(9):
20192024
LiKaihui, Hu Yukun, Wang Xin, et al Relationships be



2011

33 4

[14]

[15]

tween aboveground biomass and environmental factors along
an altitude gradient of alpine grassland[J]. Chinese Journal
of Applied Ecology, 2007, 18(9):2019 2024

[ J]- , 2008, 25( 11):
512
Huang Xiaoxia, Han Jingsa, Liu Quanru, et al Biomass and
nutritive components of subalpine meadow on Mt Xiaowutai
[J]. Prataculiural Science, 2008, 25(11):5 12.

[J]
Liu Qingquan, Yang Wenbin, Shan Dan Effect of soil mois

, 2005, 19(7):179 181

ture on biomass of meadow steppe[ J]. Journal of Arid Land

Resourcesand Environment, 2005, 19(7): 179 181

[ 16]

[17]

, 1992, 11(5): 16 19

Relatiomr

i
Zhong Haimin, Yang Futun, Lu Guoquan, et al
ship betw een meteorological factors and aboveground biomass
in Kobresia humillis alpine meadow [ J]. Chinese Journal of
Ecology, 1992, 11(5): 16 19.

[J]-
, 2008, (1):1417

Xu Cunping, Wei Yonglin, Song Liming, et al Effect of lo-
cal climate change on aboveground biomass and environment
of grassland in Qinghail J]. Journalof Qinghai Meteorology,

2008, (1): 1417

Relationships between Aboveground Biomass and
Climate Factors on Alpine Meadow in Northern Tibet

FU Gang"’, ZHOU Yuting"’, SHEN Zherxi', ZHANG Xiarrzhou', WU Jiarr shuang"’

(1. Lhasa Plateau Ecosystem Research Station/K ey Laboratory of Ecosystem

Network Observation and Modeling/ Institute of Geograp hic Sciences and N atural Resources
Research, ChineseA cademy of Sciences, Beijing 100101, China; 2. Postgraduate School of
Chinese A cademy of Sciences, Beijing 100049, China)

Abstract: The relationships between aboveground biomass and climate factors on alpine meadow along

the altitudinal gradient (4300~ 4700m) in northern T ibet were analyzed using correlation analysis and mul

tiple stepwise linear regression analysis. Overall, aboveground biomass increased gradually with increasing

altitude. T he positive correlations between aboveground biomass and relative humidity, specific humidity

and soil water content were significant, respectively. The negative correlation between aboveground bio-

mass and vapor pressure deficit was also significant. Nevertheless, the negative correlations between

aboveground biomass and soil temperature and air tem perature were not significant, respectively. Relative

humidity and vapor pressure deficit could together explain 94% variations of aboveground biomass and the

contribution of relative humidity was larger than that of vapor pressure deficit. T herefore, relative humidr

ty was the dominant factor to determine the distribution of K obresia myosuroides meadow along the altitu

dinal gradient .

Key words: N orthern Tibetan Plateau; Aboveground biomass; Climate factors; Kobresia meadow
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