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Fig. 1 The research area
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1990—2000 2000—2010 1990—2010 1990—2000 2000—2010 1990—2010
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i pIN N 78.69 78.69 79.12 0.00 0.55 0.55 0.00 1.25 1.25
;% Bt 2.05 4.15 4.32 102.28 4.12 110.62 102.28 4.12 110.62
1 B 0.04 0.18 0.19 332.61 3.52 347.83 332.61 3.52 347.83
K KAt 1403. 41 1402. 50 1385.39 -0.07 -1.22 -1.58 0.07 1.44 1.68
P! 4350.51 4354.82 4367.29 0.10 0.29 0.48 0.10 0.32 0.52
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Nt 10634.45  10649.71  10666.34 0.14 0.16 0.30 0.30 10. 60 10.76
b, 26914.88  25852.39  29764.84 -3.95 15.13 10.59 5.69 22.52 26.46
KAk 6224.01 7470. 84 8260.32 20.03 10.57 32.72 24.70 25.91 49.68
,% B 679.73 852.18 1029. 67 25.37 20.83 51.48 34.26 32.44 69.94
[i[:'l R 71.88 114.70 123.10 59.57 7.33 71.25 59.77 27.05 88.28
KA ML 338694.28 338273.42 333327.40 -0.12 -1.46 -1.58 0.78 2.05 2.67
M 941.06 962.13 1020.39 2.24 6.05 8.43 2.35 13.95 16.29
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Fig.3 Trend change types for three mountain regions in Xinjiang
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Land Cover Change of Mountainous Regions in Xinjiang
in View of Qualitative and Quantitative

MA Yonggang', HUANG Yue® ,CHEN Xi’

(1 College of Resources and Environment Science, Xinjiang University, Urumqi 830046, China;
2 State Key Laboratory of Desert and Oasis Ecology, Xinjiang Institute of Ecology and Geography ,
Chinese Academy of Sciences, Urumqt 830011, China)

Abstract: More than 90% of water resources in Xinjiang originate from mountainous areas. As one of the important
drives leading to hydrological and ecological change, land use change may influence canopy interception,
evapotranspiration and percolation and eventually cause flood-drought disasters and ecological problems. During
past decades, climate change and human activity have deeply changed mountain environment in Xinjiang.
However, the direction and magnitude of land cover change were not clear in the three mountain areas (i.e. the
Altai Mountains, the Tianshan Mountains and the Kunlun Mountains ). In this paper, land cover change of
mountainous regions in Xinjiang were explored qualitatively and quantitatively. Land cover types transition were
extracted and analyzed from 2000 to 2010 based on the land cover maps of 1990, 2000 and 2010; vegetation
change were also examined from 1982 to 2013 with the help of Geographic Information System ( GIS) and Mann-
Kendall non-parametric test method, based on GIMMS 3 g NDVI data preprocessed with the monthly mean,
standardized anomalies and trend preserving prewhitening methods. Then, the spatial relationship between land
cover type transition and vegetation condition change were discussed. In addition, qualitatively change were
observed. Land cover classes did not changed in 99% of the area. But in more than 30% of mountainous area,
NDVI have significantly changed. The area with vegetation degradation accounts for about 30% , 25.27% and
33.69% in the Altai, the Tianshan and the Kunlun mountains respectively, while 4.07% , 18.26% and 19.83%
area of the vegetation have improved, respectively. Vegetation degradation mostly occurred in the low elevation area
with strong disturbance of human activities; the grassland and sparse grassland are main land cover types which
have degraded. The degraded grassland area accounts for 22. 18% of the total grassland area in the Altai
Mountains ; the degraded areas of grassland and sparse grassland account for 18.88% and 10.74% of their total
area in the Tianshan and the Kunlun mountains, respectively. Analysis from qualitative and quantitative views
could supply an insight of land use and cover change of mountains in Xinjiang, which should be essential and useful

in evaluating the ecological and hydrological responses of climate change and human activities.

Key words: Xinjiang mountain region; land cover change; NDVI; vegetation degradation



