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Table 1  Soil bulk density and saturated hydraulic conductivity
(mean+SE) GS+7.0

Warrick ! Rossi [

(g/cm’) 1.69 +0.03 1.54 £0.02 1.70 £ 0.01

7.05+1.18 2.00 +0.35 11.43 +1.86

(mm/min)
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Fig. 1 Distributions of different types of vegetations and of TDR tubes
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Fig. 2 The precipitation and temperature during the experimental
period (Arrows indicate TDR measurements)
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Charpentier Groffman'”! Bell %
(P>0.05) Robinson  Dean!"!
(P<0.05)
(P<0.05) [14]
(
)
Fz2 IMEREBETOHESEMTELIESKERITN, %)
Table 2  Soil moistures in soil profiles under different vegetation types in wet and dry seasons
(cm)
(%) (%) (%) (%) (%) (%)
0~20 5.26 45 1.05 173 4.98 48 1.61 115 7.54 28 5.28 48
20 ~ 40 3.04 91 0.63 177 3.74 75 1.40 139 7.54 26 4.62 46
40 ~ 60 3.25 74 1.20 113 4.19 58 2.28 92 8.15 23 4.63 47
60 ~ 80 3.27 74 1.55 117 3.61 69 2.31 109 7.55 27 4.51 54
80 ~ 100 3.30 75 1.74 117 4.86 56 3.56 78 7.11 23 491 34
100~ 120 4.04 76 2.58 111 5.79 52 4.24 76 7.24 19 5.78 20
120~ 140  5.00 60 3.71 80 6.05 54 4.80 63 6.99 18 6.03 21
140 ~ 160  5.90 45 4.31 68 6.69 43 5.54 57 7.96 30 6.64 45
3
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Fig. 3 Distributions of soil moistures in soil profiles(0—-160 cm)
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3 1 10 15 40 ~
60 cm 60 cm
7 1 1 40 ~ 60 cm
(0 ~20 cm) 2.3
(>20 cm) y(h)
[20]
10 ~ 80 cm 20 cm
3
(1] o + 7z 100 ~ 120 cm
Co/(Cy+C) 0.07
[16-17] [18-19] Co/(CyptC)
“ — 7z 25% ~75%
0~20 40~60 80~100 100~ 120cm
Co/(Cy+C) 25%
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Table 3 Semivariogram models and parameters of soil moistures in different soil layers
(cm) Co C/(Cy+C) C+Cy A(m) RSS R?
0~20 1.96 0.50 3.92 82.2 3.02 0.492
20 ~40 3.48 0.61 8.91 117 4.53 0.890
40 ~ 60 2.25 0.72 8.07 98.8 4.72 0.909
60 ~ 80 3.69 0.56 8.41 94.2 6.11 0.861
80 ~ 100 2.89 0.58 6.94 59.1 5.65 0.684
100 ~ 120 0.57 0.93 8.20 10.9 9.65 0.603
120 ~ 140 4.12 0.51 8.45 55.0 9.76 0.694
140 ~ 160 3.49 0.50 6.98 56.4 6.53 0.446
0~20 1.12 0.80 5.70 80.2 4.57 0.893
20~ 40 1.96 0.66 5.76 91.6 4.91 0.836
40 ~ 60 1.10 0.79 5.28 91.8 3.18 0.887
60 ~ 80 2.84 0.58 6.82 87.2 5.32 0.807
80 ~ 100 1.05 0.85 6.82 26.1 4.91 0.678
100 ~ 120 1.19 0.87 9.16 14.7 6.33 0.525
120 ~ 140 4.12 0.50 8.24 49.8 10.3 0.438
140 ~ 160 3.07 0.64 8.46 41.4 7.57 0.682
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Fig. 4 Contour maps of soil moistures in different layers of 0 — 160 cm in wet season
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Spatio-temporal Variability of Soil Moisture in Horqin Sandy Land

LIU Kai'?, GAO Lei', PENG Xin-hua'", ZHANG Zhong-bin'

(1 State Key Laboratory of Soil and Sustainable Agriculture(Institute of Soil Science, Chinese Academy of Sciences), Nanjing
210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The spatio-temporal variation is a ubiquitous feature of natural ecosystems, especially in semi-arid regions of
Horqin. The purpose of this study is to characterize variations in moisture content in the 0—160 cm soil layers in situ by means of
intensive sampling in both space and time. The results indicated that soil moisture content in the 0-160 cm soil layers exhibited a
high degree of spatial and temporal variability. The degree of variability was dependent on the water content. The CV of mean
water content in the 0—160 cm soil layers spanned from 18% to 177%, indicating a level of middle or high variability. The result
also suggested that CV was dependent more on soil moisture level than on soil depth. A large increase in CV for the soil layers
was observed in dry condition. The spatial and temporal variations of the water content were related to vegetation types and soil
moisture. At a fairly definite range, the heterogeneity of water content caused by spatial autocorrelation was evidently higher in
wet season (July-August) than in dry season (September-October). The distance of spatial autocorrelation was different in
different seasons and depths. It was more consecutive for spatial trend in wet season than in dry season. Clearly, the consumption
of water by shrubs increases the spatio-temporal variability of soil water.

Key words: Horqin sandy land; Soil water content; Spatio-temporal variability; Geostatistics



