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Temporal and Spatial Variation of Soil Moisture in the Shallow
Dune Fixed on Baijitan in Ningxia
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2. College of Agriculture, Ningxia University, Yinchuan 750021, China)

Abstract: [ Purpose ] The study would be expected to reveal more accurately the dynamic change
rule of soil water content and the characteristics of small scale spatial variation in the process of deser-
tification combating and provide a scientific reference for the sustainable development of sand com-
bating and vegetation in this area. [ Method ] In this study, the soil moisture content was monitored
by oven drying method and TDR300, by applying statistics theory and methods studied on the season-
al dynamics and small scale spatial variation of soil moisture in the shallow soil. [ Result] (1) The
variation coefficients of soil moisture content were between 0.01-1 which was moderate variation.
The soil moisture content showed strong spatial autocorrelation both the depth of 10 cm and 30 cm,

respectively. The variogram of soil moisture (10 cm) was spherical mode in April, June and Septem-
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ber; and exponential model (10 cm) in August, the variogram of soil moisture was exponential model in

30 cm. (2) The spatial distribution of soil moisture content (10 cm) of April, June and September were

similar, and was relatively even. The soil moisture of August was higher than June, and the spatial dis-

tribution was decreasing from north to south. The northwest corner had the highest soil moisture con-

tent. The soil moisture of September was highest in all months. [ Conelusion ] The soil moisture con-

tent was the moderate variation in the depth of 10 cm and 30 cm, and showed strong spatial autocor-

relation. The soil moisture content (10 cm) of distribution patterns had been affected by precipitation

in the depth of 10 cm and 30 cm, the September had the highest soil moisture content. In the study

area, the soil moisture content in the different period of spatial distribution patterns were significantly

different, the soil moisture content (30 cm) changes with the season, and the spatial distribution pat-

terns of both were affected by the topography and season.

Keywords: soil moisture content; seasonal variation; spatial distribution; Baijitan in Ningxia
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Fig. 1 Location map and topographic map of the study area
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Tab. 1 Descriptive statistical results on soil moisture content (Baijitan)

e HY S /cm CPIEEFRER)/% BMEY% KR % /% 53 R HU% G A
detection date depth average + standard deviation minimum  maximum range coefficient of variation distribution type
E& i
10 3.22+1.42 0.99 438 3.39 0.44 R
2014-04-30 normal distribution
IER AR
30 15.4£1.41 10.00 17.40 7.40 0.09

normal distribution

A

10 2.15+1.55 0.38 4.82 4.44 0.72 S
2014-06-30 normal distribution
EA AT
30 10.94+0.42 8.20 13.50 5.30 0.04 o
normal distribution
EA
10 3.41+0.87 1.06 4.02 2.96 0.26 %%ﬁ .
2014-08-30 normal distribution
EF
30 16.4+0.707 13.00 18.40 5.40 0.04 o
normal distribution
EA
10 7.47+0.56 2.09 10.16 8.07 0.07 ﬁﬂ!ﬁ .
2014-09-30 normal distribution
EF
30 20.35+2.05 10.20 23.80 13.60 0.10

normal distribution
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Tab. 2 Variation function models of soil moisture content
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detection denth theoretical o ; il riable ran coefficient of nugget coefficient of residual
date P model ueee s vanable range (nugget/ sill) determination esidua
Ok
10 Mﬂ% 0.016 00 0.516 000 17.00 3.10 0.61 1.850E-03
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08— R
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gt
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0.54 0.62
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s
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Fig. 2 Semi-variance of soil moisture content (10 cm) distribution
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Fig. 4 Spatial distribution of soil moisture content in surface layer (10 cm) in different seasons
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Fig. 5 Spatial distribution of soil moisture content (30 cm) in different seasons
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