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Tab. 1 General natural conditions of each division in Suzhou and Shandan of Zhangye city
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Tab. 2 Land use changes in Shandan river basin in recent 35 years
TR A MM VEARKR SR R WEURRAM BB R () b R
2000 4 g% 0.06 6.83 6.33 17.77 112 16.39 6.43 24.2
1967~1986 P, -66.0 -22.1 -29.8 48 262.7 102.8 30.8 6.4
R -347  -116 -1.57 0.25 13.83 5.41 1.62 0.34
C§ 4% 2.09 357 5.20 19.10 12.50 3.53 4.75
1986~2000 P 128 -15.9 -35.3 -13.0 -3.7 6.5 54.2 233
R 091 -1.13 -2.52 -0.96 -0.26 0.47 3.87 1.66

CS 588 2.19 4.06 5.48 5.57 341 5.46 3.96
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Fig. 2 Graphics of land use and land cover of Shandan river basin in 1967, 1986 and 2000
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Fig. 3 Graphics of land use and land cover of Suzhou region in 1967, 1986 and 2000
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Tab. 3 Land use changes in Suzhou of Heihe river basin in recent 35 years
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C§ 193 457 10.28 7.37 6.93 2.24 0.81
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Fig. 4 Spatial variation amplitudes of land use change in the study areas from 1967 to 1986
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Fig. 5 Spatial variation amplitudes of land use change in the study areas from 1986 to 2000
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Fig. 6 Spatial displacement of land use change in the study areas from 1967 to 1986
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Fig. 7 Spatial displacement of land use change in the study areas from 1986 to 2000
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Tab. 4 Assessment of oases stability in the typical study areas
1 WP HTR ST MIX
| 1l 11 \% | Il 11 \%
11 ; a 1967-1986  0.80 035 017 0.04 027 094 168 0.00
1986-2000 0.84 036 015 0.02 033 093 171 0.00
’ b 1967-1986  0.23 054 060 0.53 062 047 031 0.92

1986-2000  0.26 05 065 070 061 047 032 0.92
OS. 1967-1986 67505 -068 -291 -177 -431 788 6349 -25.60
v 19862000 1170 -0.02 -493 -21.99 855 -0.71 646 -0.08
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Tab. 5 The concentration of water resources utilization and its variation

in the typical study areas

1955 1965

n PR, TR
| 1 1 v | 1 1l v
H, 1967-1986 4068 -225 256 000 -144 -391 5.06 0.27
1986-2000 3.97 334 327 0.00 086 0.97 0.03 -0.11
G, 1967-1986 0.00 -26.02 6.10 121 1.88 985 -12.05 0.29
1986-2000 1676 -1.29 191 -101 -205 -217 4.40 -0.22
W, 1967-1986 3.60 -142 062 005 -034 012 -0.19 0.30
1986-2000 1.05 042 049 -004 -006 0.06 1.60 -0.15
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Fig. 8 The outflow river runoff processes in the lower reach of Shandan river and Suzhou region
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Comparison of Spatial Diversity of Land Use Changes and
the Inpacts on Two Typical Areas of Heihe River Basin

WANG Genxu" *, LIU Jingi’, CHEN Ling’
(1. Institute of Mountain Hazards and Environment, CAS, Chengdu 610041, China;
2. Cold and Arid Regions Environmental and Engineering Research Institute, CAS, Lanzhou 730000, China;
3. School of Resource and Environment Science, Lanzhou University, Lanzhou 730000, China)

Abstract: Land use changes have a great impact on water resources and environment of arid
inland regions. In the Heihe river basin, two typical arecas were chosen to compare their
spatial diversities of land use change and their impacts. Based on three periods of remote
sensing data since the 1960s and the quantitative index system, the characteristics of land use
pattern changes and land use type changes were compared and analyzed between the two
areas, and the impact of land use changes on the stability of oasis system and spatial
distribution of water resources in different arecas were quantitatively assessed. The results
indicate that different land use pattern changes have led to the formation of two different
modes in the last 35 years. One is obvious shifting of oasis to headwater and upstream
regions; the other is progressive prolongation around downstream old oasis periphery. The
former leads to excessive centralized consumption of water resources in the upstream and
headwater regions, and rapid decrease of the available water resources in the mid- and
down-streams. Within the 35 years, the desertified land at downstream increased by 85.1%
and irrigated oases shrank by 25.5%; however, the latter is different. The spatial distribution
of water resource utilization centralized in the downstream regions with a small range, and the
stability of the whole oasis system was quite high. In view of the relationship between water
and land of the whole river basin, reasonable planning of land use mode and land resource
distribution in an arid inland river basin is very meaningful to the improvement of the
sustainable development of the whole river basin.

Key words: land use spatial pattern; land use change characteristics; oasis stability; spatial
distribution of water resources; impact assessment; comparative analysis; Heihe river basin



