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Fig.1  Geographical location of the study area and the distribution of vegetation types
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Fig.2 Spatial distribution of land use types in the three—river headwaters during the period from 1980 to 2015
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1 1980—2015
Tab.1 Land use types and their proportions in the three-river headwaters during the period from 1980 to 2015

1980 1990 1995 2000 2005 2010 2015

/km? 1% /km? 1% /km? 1% /km? 1% /km? 1% /km? 1% /km? 1%

16693.35 4.31 16695.73 4.31 15190.84 3.92 16696.04 4.31 16690.33 4.31 16581.65 4.28 16579.75 4.28
2167.00 0.56  2232.63 0.58  2386.78 0.62  2351.02 0.61 2329.98 0.60 2567.42 0.66  2551.99 0.66
20695.12 5.34  19958.94 5.15 18204.79 4.70 19877.07 5.13 19984.64 5.16 20711.22 5.35 21191.20 5.47
150.56  0.04 151.42  0.04 152.49 0.04 161.96  0.04 163.66 0.04 171.73  0.04 285.37 0.07

86 141.25 22.23  88342.22 22.80 77516.16 20.01 88 508.74 22.85 89077.90 22.99 86 566.36 22.34 70 969.09 18.32
142 507.94 36.78 142 304.25 36.73 166 499.03 42.98 141 764.50 36.59 141 365.11 36.49 143 241.55 36.97 157 237.29 40.59
98 011.59 25.30 96 540.47 24.92  92691.04 23.92 96 896.02 25.01 96 568.18 24.93  95621.52 24.68 96 591.98 24.93
21058.04 5.44 21199.19 5.47 14783.71 3.82 21169.51 5.46 21245.05 5.48 21963.40 5.67 22018.17 5.68
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during the period from 1980 to 2015
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Fig.4 Change of the main land use types in the three—river headwaters
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Fig.5 Predicted land use types in the three—river headwaters in 2030
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Tab.2 Kappa indexes of land use types in the three-river headwaters during the period from 1990 to 2015
1990 1995 2000 2005 2010 2015
Kappa 0.868 0.841 0.831 0.867 0.924 0.859
3 2015 Kappa
Tab.3 Kappa coefficients of the Sanjiangyuan Region in 2015
Kappa 0.889 5 0.858 2 0.793 4 0.9556 0.840 5 0.900 1 0.977 2 0.5157
2015 22 018. 17 1980—1995
km® 29 226. 67 km® 1990—1995 \
, (21)
20 70 2004
o 2005
3 2000—2015
3.1 .
(27) ’
30 a 3 6 15 a
20 (1980—1995 ) N
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N N 0 2015 )
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Fig.6 Timeline of human activities in the three—river headwaters
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Tab.4 Supply-demand balance of ecological resources
in Qinghai Province in typical years (1)
/hm? /hm?
1985 1.61 1.52 < R
1992 1.77 1.50 < (33)
2001 1.71 1.42 < (2) X
. . (19)
2005 1.66 1.64 < (34) °

2012 0.61 1.74 (35) ( 3)
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Land Use Change in the Three-River Headwaters in Recent 40 Years

XU Qian' > LI Qi' CHEN Dong-dong'  LUO Cai-yuan'  ZHAO Xin-quan' >  ZHAO Liang'
(1. Northwest Institute of Plateau Biology Chinese Academy of Sciences Xining 810008 Qinghai China;
2. University of Chinese Academy of Sciences Beijing 100049 China;
3. Chengdu Institute of Biology Chinese Academy of Sciences Chengdu 610041 Sichuang China)

Abstract:  In this study the ArcGIS 10. 0 spatial statistical analysis and the qualitative and quantitative methods
were used to analyze the spatial distribution dynamic change and future trend of land use/cover change in the
three—river headwaters based on the 1: 100 000 land use dataset from 1980 to 2015. The purposes of the study were
to solve the problems of degeneration of grasslands soil erosion and environment deterioration in the study area. The
results are as follows: () Land use change was significant during the whole research period. The main land use
change was divided into three periods: a degeneration of grasslands occurred during the first 15-year period
(1980 - 1955) the land use change was slow during the second 15-year one ( 1995 —2000) and the degenerated
grasslands were regenerated during the last 15-year one (2000 —2015) ; (2) During the period from 1980 to 2015
the areas of grasslands with low and high coverage waters and construction land were enlarged in a fluctuation way
the area of unused land ( sandy land saline land swamp etc.) was reduced significantly the areas of grasslands
with moderate coverage and woodlands were basically unchanged and the total area of grasslands was enlarged by
13.45% and mainly from the reduction of unused land; (3) The land use change was mainly caused by the conver—
sion among grasslands unused land and waters; (4) The CA—Markov model was used to predict that the total area of
waters would be unchanged the areas of grasslands with high and low coverage unused land cultivated land and
construction land would be continuously enlarged but the area of woodland would be reduced; (5) The change of
population economic structure and policy were the main reasons affecting land use change and the supply-demand
balance of ecological assets was the driving factor of land use/cover change. Therefore it was proposed to strengthen
the basic cultural construction conserve the natural grasslands and optimize the land use and production modes so
as to promote the sustainable development in the study area.

Key words: land use/cover change; CA-Markov model; trend prediction; supply-lemand balance; use type;

three—river headwaters



