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The spatial pattern and influence caused by water resources in arid

desert oases

WANG Gen-Xu'?,CHENG CIUO*I)OHg1 (1. State Key Laboratory of Frozen Soil Engineering ,Institute of
CAREE.CAS ., Lanzhou 730000,China; 2. Department of Lanzhou University . Lanzhou 730000.China)

Abstract ;Ejina oasis,located in the lower reach of Heihe River basin,was selected for the case study. The
characteristics and types of the landscape were analyzed. By using the information of landscape ecology in
1980s and 1990s, the indices such as Dominance, Diversity s Homogeneity , Fragmentation and Separation
were chosen to analyze the resources conditions. The landscape ecological functions were evaluated. The
results show that,the river corridors are the most important ecological flow in the arid desert oasis and
their changes are the drive power resulted in the variation of landscape patterns.
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Table 1 The patch numbers and areas of every landscape types
I I \Y V Vi VI VI
Patch types Total
€0 47 28 94 74 63 23 84 29
Patch numbers g
0\1 2
(C10Thm™) 16.14 21.67 40.61 97.66 27.75 25.13 370.32 0.301 0.816 7 460
80 Areas
19808 0 5
- . 2. 69 3. 61 6.7 16. 27 4.62 4.19 61.71 0. 05 0.015 600. 14
Ratio to area
(hm?) -
. 3434.0 7739.3 4320.213197.3 4404.7 10926.1 44085.7 103.8 741.8 0.002 100
Area of single patch
(G
33 22 87 54 63 19 97 18 21.4
Patch numbers
O\h 2
90 </\><ria< m) 8.53 19.33 28.66 43.38 27.25 31.07 441.38 0.114 0.117 0.03062 402
19908 ) o o . fr s -
. 1.42 3.22 4. 77 7.23 4.53 5.18 73.55 0.02 0.001 600.14
Ratio to area
(hm?) _ _ -
. 2584.8 8786.3 3294.2 8033.3 4325.416352.645503.1 63.3 195.0 20.7 100
Area of single patch
-1

n
@® (Dominance) : Dy = H yax + ZJ (Py) * In(Pp)
=1
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Table 2 Landscape diversity ,dominance and fragmentation in the study region

(
) ) )
Alluvial plain ) ) Bare rock and Water
Landscape ) Gebi desert(include ]
and river beach soil ,movable sand  body
fix and semi-fix sand)
80 Landscape diversity 0. 682 0. 955 0.125 0. 0901
Dominance index 0.011 0.143 568 0.603
1980S Fragmentation index 1.98 1.39 0.27
9 Landscape diversity 0.616 1.075 0.2426 0.199
) Dominance index 0.077 0.024 0. 4505 0. 494
Fragmentation
1990S . 1. 974 2. 055 0.243
index (patches/km?)
3

Table 3 Landscape functional assessment in the study region

Landscape types I I I I\ v Vi VI

Grass product (kg/m?) 3633 3150 UNST7 4783. 5 1537.5 0 0

( /6. 7Thm?)Carry 9.5~15.1 8 7~11.8 1.0~3.3 0.7~1.9 0.7~6.7 —

Vegetation types(100m?) 5~9 4~8 2~7 2~8 3~4 0 0

Consumption of water(m?®/hm?) 2245. 4 1029.5 302.7 235.5 270. 3 —
4 40

Table 4 The changes of river corridors and the influence on landscape in recent 40 years

Rate of landscape change (%)

0 P
. A ) S Reduce of Reduce of
Ratio of runoff Reduce of .
duce Reduce river I I I v Vi river lake
reduee of river . area(km?) area(hm?)
. density
corridor
45.6 14 63.7 —8.25 —1.08 —2.94 2.37 1.91 168 23600
4.2.2
1 2 , 80 (1985) 90 (1995) 10a
s I.or.m v s AUBEY |
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Table 5 Landscape separation value and its changes in the study region

I Il I Y Y VI VI VI X X
Landscape type

1985 5.202  2.992  2.923 1.079  3.506 2.34 0.303  219.8 48.35 2699.9
Separation 1995 8.257 2.973  3.991 2.074 3.568 1.717  0.273 432.96 249.97 3535.1
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