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Table 1 Characteristics of the
irrigation channe system in Zhangye oasis
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Table 2 Comparison of the irrigation channel systems in different counties
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(km) 1 563.75 1 162. 60 2 950. 95 2 048.01 1 024.20
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3
Table 3 Comparison of the irrigation channel systems in different land use types

(km?) 414.27 38.52 571. 14 35.15 344. 81 2 920.99 4 324.88
(km) 950. 47 34.79 106. 02 64.51 174.24 95.12 1425. 15
(km/km?) 2.29 0.90 0.19 1. 84 0.51 0.03 0.33
(km?) 425. 46 37.28 226.43 34.08 38.93 1 883.74 2 645.92
(km) 752. 11 9.09 80. 66 77.61 16. 31 194. 95 1130.73
(km/ km?) 1.77 0.24 0. 36 2.28 0.42 0.10 0.43
(km?) 1011. 96 71.71 706. 79 108. 11 22.83 1 627.24 3 548. 64
(km) 2101. 96 48. 47 158.79 232.13 14. 87 257. 05 2813.27
(km/km?) 2.08 0. 68 0.22 2.15 0.65 0.16 0.79
(km?) 977. 10 590. 20 680. 07 72.22 - 596. 37 2 915.96
(km) 1454. 87 1.90 246.99 125.15 - 66. 33 1895. 24
(km/ km?) 1.49 0 0.36 1.73 - 0.11 0. 65
(km?) 920. 45 536. 12 2 310.43 73.63 3.57 1 040. 42 4 884.62
(km) 573. 67 6. 63 201. 60 77.92 1.35 122.78 983. 95
(km/ km?) 0.62 0.01 0.09 1. 06 0.38 0.12 0.20
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The Irrigation Channel System Mapping and Its Stucture Analysis for
the Zhangye Oasis in the Middle Heihe River Basin

HU Xiae-li', LU Ling', MA ming guo', LIU Xiao-jun®
(1. Cold and Arid Region Environmental and Engineering Research Institute, Chinese A cademy of
Sciences, Lanzhou 730000, China; 2. Zhangye Water Conservancy Bureau,
Zhangye 734000, China)

Abstract: The artificial irrigation channel system plays a significant role in the development of the Zhangye
oasis in the middle Heihe River Basin, northwest China. By using remote sensing, GIS and GPS approaches,
the digital irrigation channel system map of the Zhangye oasis was firstly compiled based on a large number
of high spatial resolution topographic maps and satellite images as well. This digital map includes the de-
tailed spatial and property information of the Zhangye oasis’irrigation channel system in three levels (main
channel, branch channel and tip channel) and has been widely validated and calibrated by intensive GPS
ground-measurements over all the channel network of the oasis. The channel spatial structure and its rela
tion with the local land use evolution were analyzed in this study. Currently, the total number of the rriga
tion channels in the Zhangye oasis is about 6300, in which the main channels, the branch channels and the
tip channels account for 21.9% ,25.54% and 52. 54% , respectively. The total length of the whole channel
system reaches to 8 749. 51 km with an average channel density of 0.47 km/km’. Among the five counties
in the Zhangye oasis, the Ganzhou district has the densest irrigation channel distribution, whereas the Shar
dan county has a relatively poor channel construction. T he development of the artificial irrigation channel
system and the water resource exploitation in the arid oases could greatly affect and change the local land
scape pattern and land use style.

Key words: Oasis in the arid region; Irrigation channel system; Heihe River basin; Remote sensing and GIS
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