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Fig. 1 Area of oasis and dynamic degree of the oasis in middle and lower reaches of Golmud river
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Table 1 Transform matrix of land use type in oasis in middle and lower reaches of Golmud river in last 38 years
(km?)
1977—1987 39.86 0.36 3.74 0.00 3.31 3.21 10.61
0.00 221.31 44.71 4.13 1.86 6.19 56.89
11.83 37.49 652.20 0.13 0.43 981.72 1031.60
1.16 0.00 0.17 33.63 0.23 12.13 13.69
0.18 0.73 0.00 0.00 18.01 0.53 1.44
0.76 343 222.64 4.82 2.95 1270.92 234.59
1987—1999 45.15 2.58 4.34 0.00 0.30 1.41 8.63
4.40 200.83 52.06 0.49 1.13 4.40 62.49
2.78 69.99 642.31 1.25 1.48 205.65 281.14
0.00 1.48 0.95 29.76 0.47 10.06 12.95
1.70 1.33 1.14 0.00 21.13 1.49 5.66
18.96 18.56 113.60 1.82 3.28 2 118.46 156.23
1999—2006 67.99 1.32 1.26 0.08 1.03 1.32 5.01
1.71 238.83 38.83 0.09 0.61 14.69 55.93
0.65 3.13 688.15 0.44 3.30 118.74 126.26
0.10 0.48 0.00 25.93 1.42 5.40 7.39
0.76 0.65 0.04 0.00 26.30 0.05 1.50
2.50 3.21 36.07 5.18 10.45 2 284.05 57.41
2006—2014 69.86 0.29 1.62 0.24 1.05 0.64 3.85
1.55 231.47 11.46 0.71 1.20 1.23 16.15
8.27 39.56 628.33 0.32 0.59 87.29 136.03
0.71 0.57 1.08 22.22 0.29 6.83 9.48
2.40 2.92 0.23 0.44 36.72 0.41 6.39
10.86 5.11 46.76 7.92 32.28 2321.33 102.92
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Table 2 Land use type’s contribution of oasis expansion and recession in the oasis in middle and
lower reaches of Golmud rive in the last 38 years
R, Ry R, R, Ry R, R. Ry R, R. Ry R, R. Ry R,
1977—1987 032 0.32  -0.52 1.46  0.62 233 9491 97.80 119.05 2.05 1.21 0.72 1.26  0.05 -1.15
1987—1999 12.14 0.63 -22.27 11.88 1.97 -36.44 72.72 9222 12637 1.17 451 10.88  2.10 0.67 -1.16
1999—2006 4.36 0.94  —0.85 559 1048 56.15 62.83 84.69 59.61 9.02 3.85 1.93 18.20 0.03 -18.23
2006—2014 10.55 0.67  73.31 496 128 118.75 4543 90.55 -27534 7.69 7.08 0.51 31.37 042 106.71
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Fig. 2 Area expansion and recession of oasis in middle and lower reaches of Golmud river in last 38 years
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Table 3 Landscape pattern indexes in oasis in middle and lower reaches of Golmud river and its regression equation in last 38 years

1977 1987 1999 2006 2014
(NP) 281 454 590 595 747 y=2310"%"—-0.002x + 1.003, R* =0.982
(LST) 17.24 20.05 23.41 23.19 24.92 y=10.006x> — 0.288x + 3.661, R = 0.975
(AWMPED) 1.19 1.20 1.19 121 1.22 y=458.7x* — 1110x + 672.2, R> = 0.798
(SHEI) 0.59 0.55 0.55 0.53 0.56 y=65.78x — 70.54x + 19.23, R* = 0.947
(Ci) 0.08 0.13 0.16 0.17 0.21 y=20.70x> — 7.549x + 1.004, R* = 0.982
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Fig. 4 Expansion schematic diagram of urban land-use areas in
Golmud City from 1977 to 2014
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Spatial and Temporal Change of Oasis in Middle and Lower Reaches
of Golmud River and Its Relationship with Human Activities

WANG Linlin, LIU Puxing’
(College of Geography and Environment Science, Northwest Normal University, Lanzhou 730070, China)

Abstract: Landsat MSS/TM/ETM+/TIRS remote sensing images in 1977, 1987, 1999, 2006 and 2014 were acquired to
analyze spatial and temporal change of the oasis, furthermore, the “1:100 000 data of land use in China”, oasis evolution dynamic
model, land use/cover change (LUCC), landscape pattern index and urban expansion index were used to analyze the
spatiotemporal variation and its relationship with human activities. The results showed that: in the last 38 years, Oasis change
showed a trend of dramatically retreated-retreated-expansion of oasis in middle and lower reaches of Golmud river, the speed of
oasis retreated from 1977 to 1987 was the fastest, and retreated area reached 638.67 km?, the cumulative dynamic degree
was —3.55%, oasis continued to retreat slowly from 1987 to 2006, and the cumulative dynamic degree was —0.52% and —0.88%
respectively, oasis change tended to be stable as it extended for the first time from 2006 to 2014, the cumulative dynamic degree
was 0.26%. The grassland change had great contribution to oasis retreat and forest land, arable land and construction land change
played the important role in oasis’ expansion. The center of gravity moving was obviously with the direction was south by east -
southeast - southwest - southeast, the center distance of gravity moving which from 1977 to 1987 was the longest (2.96 km), and
it became shorter in the future gradually. Values of Patches (NP), fragmentation index (Ci) and landscape shape index (LSI) of
oasis were increased from 1977 to 2014, the change of Shannon’s evenness index (SHEI) responses well to oasis changes,
indicating oasis landscape shape tends complicate, and human interfere with the oasis which degree is increasing.

Key words: The middle and lower reaches of Golmud river; Oasis change; LUCC; Landscape pattern; Urban expansion;

Remote sensing date



