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The cause of grassland degradation in Golog Tibetan Autonomous Prefecture in

the Three Rivers Headwaters Region of Qinghai Province

ZHAO Zhiping, WU Xiaopu, LI Guo,LI Junsheng "
( Chinese Research Academy of Environmental Sciences ,Betjing 100012, China)

Abstract: Grassland degradation was the deterioration of the grassland ecosystem function, such as structure, energy flow
and material circulation, during its evolution process. This result is due to grassland coverage declining, yield of grass
decrease and poison rank grass overgrowing, caused by human activities interference or adverse natural factors. Since the
grim situation, the quality of grassland decline, Grassland productivity, economic potential and service function deteriorate ,
biodiversity complexity level descend, recovery function weaken or disappear, which threat region ecological security.
Therefore, grassland degradation and its ecological impact have been an important research area of ecology. Located at the
east of Tibet Plateau, the three rivers headwater region is the source region of Yangtze River, Yellow River and lancang
River, and regard as the water tower of China. Under the influences of climate change and human activities, the grassland
degradation presented a general situation in the Three Rivers Headwaters Region of Qinghai Province in last decades. Mainly
located in the source region of Yellow River,the alpine meadow degradation and alpine steppe desertification were common
phenomena. Grassland degradation was the result under joint action of long-term climate change and unreasonable grazing.
By using long—term historical data, this paper investigated the cause of grassland degradation in the aspects of climate
change effect and grazing influence to grassland productivity in Golog Tibetan Autonomous Prefecture since 1960s. The
result showed that this region was sensitive to global warming. From 1961 to 2010, the annual average temperature
ascending, annual precipitation slightly decreasing and moisture condition descending were the general trend. Nevertheless,

the net primary productivity ( NPP) was in the upward trend by the simulation of Miami Model, Thornthwaite Memorial
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Model and Synthetic Natural Vegetation Net Primary Productivity Model ( Synthetic Model ). The climate change improved
the grassland productivity in generally. Hence, from macro point of view, climate change was not the cause of grassland
degradation in the research area. The livestock amount at the end of year increased sharply in 1960s and reached the peak in
1970s. Large grassland current carrying capacity meant grassland overload and overgrazing. After that, the grassland
deteriorated. The livestock amount at the end of year had extremely significant correlation ( P<0.01) with NDVI condition.
Therefore , long-term grassland overload and overgrazing was the cause of grassland degradation. The key points of degraded
grassland recover and governance were controlling grassland current carrying capacity and relieving grassland livestock

carrying pressure. Since 2000, with the declining of grassland current carrying capacity , degraded grassland began to recover.

Key Words:; grassland degradation; climate change; overgrazing; Golog Tibetan Autonomous Prefecture
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Table 1 Degenerated area of grassland in each counties in Golog Tibetan Autonomous Prefecture

1970—1990 1990—2004
B Counties SEX AT % SEX AT %
Degenerated area/hm? Degenerated area/hm?
FEE A5 890278 46.69 1056578 55.42
ik HE 260586 24.21 220124 20.45
HInH 155738 19.97 184835 23.70
HER 79020 15.76 100207 19.97
AFH 49508 8.20 93828 15.52
Yrg 5L 25371 5.74 65537 14.85

1 HFREER
T FL V8 TG L TE M AL T 9 e A b e B0 s Ly A e S B 0 1Ly 22 R] | = VTR X AR R, R E A T
Jb4h 32°21'—35°45" R4 96°56'—101°45' Z [A]'" | A7 BIX R F EEA L Sk H HE I AR MBPEE

http ; //www.ecologica.cn



20 4] G A5 I VTR XCOR ISR F A st B AL N 234 6579

6 H B 7.6x10°%km’ , X AP 4200m LA LM B m s JE A, RIS I AL TR M
F5r W] AR RR R -4C AR BRI 400—700mm ,, RO X Y E BRI, o5 i S AR 719
Hoh i ZE k) 5 56% , mFE R Y 15%, LSRR F R hnsf) £ s LR s b SRS R
AR S =SS I A L DR I VRN 1 o &

1 RiZEZEARMNEM LR S FHHR

Fig.1 Spatial distribution of grassland in Golog Tibetan Autonomous Prefecture
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Fig.2 Variation of annual average temperature, annual precipitation,and index of moisture in research area from 1961 to 2010
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Fig.3 Interannual change of net primary productivity based on meteorological data from 1961 to 2010
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