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Spatial variability in soil moisture and water
repellency in Manasi River basin
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Northwest A&F University ,Yangling s Shaanzi 712100, China)

Abstract: [Objective] The spatial variability in soil moisture and water repellency (represented as wa-
ter droplet penetration time) were studied in 7 irrigation areas of Manasi River basin in Xinjiang. [Method]
A total of 400 soil samples were collected from 7 irrigation areas and measured by oven dried method and
water droplet penetration time method. Then classical statistics and CoKriging methods were used to ana-
lyze the spatial variation. [Result] Average soil moistures at the depths of 0 to 10 and 10 to 20 cm were
12.00% and 15.60% , respectively. Soil in this area was generally non-water-repellent with average water
droplet penetration time of 1. 64 s. The best models of semi-variogram at two depths were zero-order expo-
nential model and zero-order spherical model, respectively. The best model for water droplet penetration
time was second order exponential model. Soil moisture at the depth of 0 to 10 cm decreased from southeast

to southwest and from northwest to northeast, whereas soil moisture at the depth of 10 to 20 ¢m reduced
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from east to west and from south to north. Variation degree of moisture at depth of 0 to 10 ¢m was higher

than that at 10 to 20 cm. The water droplet penetration time changed similarly with soil moisture at depth

of 0 to 10 cm. [Conclusion) The spatial distributions of soil moisture contents at depths of 0 to 10 and 10 to

20 cm were similar. The spatial variability of water droplet penetration time was strong.

Key words: Manasi River basin;soil moisture; water repellency;spatial variability; Xinjiang
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Fig. 1 Distribution of samples in Manasi River basin
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Table 1 Characteristic values of each property at different layers in Manasi River basin
£ K # /% Moisture content AR R Z B 75 28 7 &8
FIRESL em - ——g = m — Coefficient of Kurtosis Sk
Soil layer m‘j({ﬁ ﬂ)i/J\ﬁ e 2 ﬂj{ﬁ PR 2 ~oellicient o urtosts Skewness
Maximum Minimum Range Mean Median variation coefficient coefficient
0~10 38. 85 1.14 37.71 12.00 5.00 0.42 3.32 1. 18
10~20 39. 30 0.71 38. 60 15. 60 5.23 0. 34 2.33 1. 00
T 7K ZE B[R] /s Water droplet penetration time 7R L Z R 575 2B Rz &8
LSRRI/ em = = — Coefficient of Kurtosi Skewnes
Soil laycr Bﬁj(ﬁ Ei/J‘ﬁ 1:&% ;[-L”E */J\‘/EZE; _oellicient o urtosis Skewness
Maximum Minimum Range Mean Median variation coefficient coefficient
0~2 21. 40 0. 10 21. 30 1. 64 1.74 1. 06 51.90 5.80
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Table 2 Prediction errors of the best semi-variogram model of each property at different layers in Manasi River basin
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i b0 Bl _ . B B
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T 7K 2 3 1 1) i
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Table 3 Parameters of the best semi-variogram model of each property at different layers in Manasi River basin
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Fig. 2 Spatial distribution of moisture content at the depths of 0—10 cm (A) and 10—20 cm (B) in Manasi River basin
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