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Abstract; Studying the temporal and spatial variability of soil moisture in artificial ecosystems is of great significance for
guiding the restoration of vegetation patterns and the efficient management and utilization of regional water resources. We
selected an artificial vegetation restoration slope with a depth of 0—200cm in the loess alpine region for research, in order
to reveal the spatio-temporal variation characteristics of its soil moisture. During the vegetation growth peak season in 2018
(June-August) , continuous dynamic data of soil moisture content in different soil layers were measured by neutron meter.
Based on this, the spatio-temporal variability and temporal stability of soil moisture at different depths were studied by using
classical statistics and temporal stability analysis. The results showed that there was no significant difference in the soil
moisture content of each soil layer profile during the period of measurement. At the spatial scale, the result indicated that all
the soil layers showd a moder variance which increased with the increase in soil depth. At the time scale, the topsoil layer
showed a moderate variance while the other layers exhibited weak variance, which suggested that time variability of soil
moisture in deep layer was smaller than that in shallow layer. The spearman rank correlation coefficient of soil moisture
content of 0—200cm in the experimental site reached 0.8 or more at different measuring periods, and the correlation with

moisture was extremely significant. As the depth of the soil increased, the temporal stability of soil moisture also increased
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between different soil layers. Based on relative difference analysis, the representative measuring points can be applied to
predict the average soil moisture content of the corresponding soil layers in a region ( determination coefficient R® is
0.7138—0.8605) . In conclusion, with this paper we aim to provide a theoretical basis for the deployment of soil moisture

monitoring sites, and suitable guidance for the selection of vegetation restoration and ecological reconstruction models.

Key Words: soil moisture content; spatiotemporal variability; temporal stability
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Table 1 Spatial statistical characteristics of temporal averaged, standard deviation and coefficient of variation of soil moisturecontent in

different soil layers

0—50cm 50—100cm 100—150cm 150—200cm
KR XM/ % 21.6 22.2 22.1 23.0
Mean soil moisture content i KAH/% 25.2 23.8 23.1 23.9
e/ MH/ % 16.1 21.1 21.4 22.3
b2/ % 2.9 0.8 0.6 0.6
5 FHB % 13.5 3.7 2.6 2.6
bR FHIE/ % 4.0 4.2 4.6 5.8
Standard deviation SN ) 4.4 4.7 4.8 6.1
B/ME/ % 3.7 3.9 4.4 5.6
b2/ % 0.3 0.3 0.1 0.2
A5 2B % 6.4 6.0 2.8 2.9
5 5 R SI4ME % 18.7 19.1 20.7 25.2
Variation coefficient T KAE/ % 23.4 20.0 21.2 25.8
Fe/MHE/ % 16.3 18.0 20.2 24.3
FRifE2E/ % 2.2 0.6 0.4 0.4
A5 2B % 12.0 3.3 1.7 1.7

FR2 HREX 0—200cm T1EEIKEH Spearman FEiH X RE]
Table 2 Spearman rank correlation coefficient matrix of the 0—200cm soil moisture content in the study area

WE H 39

Measuring date 06-16 06-23 06-30 07-07 07-14 07-21 07-28 08-04 08-11 08-18
06-16 1 0.992 " 0.985"" 0.82"" 0.978*  0.979*" 0.973 " 0.969 ** 0.959 ** 0.938 "
06-23 1 0.990 ** 0.833"* 0979  0.984"" 0.977 " 0.975"* 0.959 ** 0.942"*
06-03 1 0.834"* 0978  0.980"" 0.973"* 0.970 " 0.959 ** 0.946 "
07-07 1 0.839""  0.845"" 0.830"" 0.828 " 0.823"* 0.819 "
07-14 1 0.994 " 0.986 " 0.976 ** 0.978 ** 0.972"*
07-21 1 0.988 " 0.983 " 0.982"* 0.978 **
07-28 1 0.992"* 0.994 " 0.980 "
08-04 1 0.992"* 0.975"*
08-11 1 0.988 **
08-18 1

% RNZES WA P<0.01
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Fig.3 Cumulative frequency of the soil moisture content on different depths layer in the most dry and wet conditions
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Fig.4 Soil moisture content rank maps of relative difference mean, relative difference standard deviation and time stability index at

different soil depths
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