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Abstract: Oasis reservoir a node of hydraulic system in the inland river watershed plays an im—
portant role in transporting water in the process of regional agriculture development. We examined
the effect of reservoir on soil salt accumulation with the Binghu Reservoir and Liuchengzi Reser—
voir in the Sangong River watershed as cases. The spatial variability of soil salinity around reser—
voir under two landscape types was studied by classical statistics geostatistics and GIS. The
results showed that: (1) Salt contents of soil profiles were higher in the natural landscape type
around Liuchengzi Reservoir (0-20 cm: 20.77 g * kg™'; 20-40 cm: 14.96 g * kg™'; 40-60
em: 16.9 g * kg™') than that of Binghu Reservoir (0-20 cm: 7.81 g * kg™"; 20-40 c¢m: 5.66
g kg'; 40-60 cm: 5.24 g + kg™') dominated by the irrigation landscape. Soil salt content
showed a great variability ( CV>100%) in each soil layer around the Binghu Reservoir and was
moderately variable ( 10% <CV<100%) around the Liuchengzi Reservoir. (2) Soil salt content
had a moderate spatial autocorrelation ( 0.25<C,/( C,+C) <0.75) around both reservoirs. Spatial
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dependence of soil salt content was mainly due to random factors resulted from the strong anthro—
pogenic activities around Binghu Reservoir. The influence of structural factors gradually increased
with soil depth. In contrast the spatial variability of soil salinity was mainly induced by structural
factors around Liuchengzi Reservoir. ( 3) There was “salt island” phenomenon around the agri—
cultural reservoirs. Non-saline soil was a major type around the Binghu Reservoir with the area
of which increased with soil depth. However saline soil was a dominant type around the

Liuchengzi Reservoir whose area increased with soil depth.

Key words: inland river basin; geostatistics; GIS; reservoir; spatial variability.
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Table 1 Statistical characteristics of soil salt content in different layers
K-8

(em) (g°kg™) (geke) (geke™) (%)
0~20 0.73 43.53 7.81 10.1 42.8 0.00 129
20~40 0.64 33.94 5.66 7.81 33.3 0.00 138
40~60 0.58 37.05 5.24 7.57 36.47 0.00 144
0~20 1.28 88.59 26.35 20.77 87.31 0.24 79
20~40 1.33 56.61 22.62 14.96 55.28 0.39 66
40~60 2.31 66.01 27.36 16.9 63.7 0.59 62

n=64.
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1
Fig.1 Frequency histogram of soil salt contents
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Table 2 Semi-variogram models and parameter values of soil salinity in different layers
c/
(‘cm) Cy Co+C (Cy+C) (m) R? RSS
0~20 0.1186 0.317 0.626 2349 0.740 0.014
20~40 0.0831 0.2722 0.695 2287 0.805 0.014
40~60 0.0888 0.3276 0.729 5337 0.784 0.012
0~20 0.024 0.0698 0.656 2391 0.869 0.0003
20~40 0.0247 0.0819 0.698 933 0.867 0.0005
40~60 0.0364 0.0756 0.519 510 0.294 0.001
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Fig.2 Semi-variogram scatter plot of soil salt content in different layers
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3
Table 3 Areas of different grades of soil salinity in different layers
0~3 g kg! 3~6 g kg! 6~10 g * kg™! 10~20 g * kg™! >20 g * kg™!
Cm et () (ko) (%) (o) (%) (ko) (%) (km®) (%)
0~20 7.99 38.52 473 22.79 4.88 23.50 2.26 12.65 0.53 2.54
20~40 9.91 47.78 6.57 31.65 2.62 12.65 1.64 7.92 0.00 0.00
40~60 10.22 49.26 7.04 33.92 2.31 11.12 1.18 5.7 0.00 0.00
0~20 0.00 0.00 0.00 0.00 1.13 6.34 4.92 27.54 11.83 66.12
20~40 0.00 0.00 0.00 0.00 0.45 2.54 7.8 43.61 9.63 53.85
10~60 0.00 0.00 0.00 0.00 0.00 0.00 2.11 11.78 15.87 88.22
o ( 3),
1.13.0.45.0 km®
\ 6.34%.2.54%0;
20~40 cm 4.92.7.8.2.11 km’ 27.54%-
0~20 c¢m 9.26% 8.86% 43.61%11.78%; 11.83.
40~60 cm 20 ~40 cm 9.63.15.87 km”, 66.12% .53.85% -
1.53% 0.46% - 88.22% . 0~20 c¢cm
0~20.20~40 40~60 cm

3

Fig.3 Spatial distribution of soil salt content in soil profile
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