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Tablel Correlation of mean and variation coefficient of soil moisture content at different soil layers

o FHE5 K3 Soil moisture A5 5 5 4 Variation coefficient
Soil depth/cm 0~10 cm >10~20 cm >20~30 cm >30~50 cm 0~10 cm >10~20 cm >20~30 cm >30~50 cm
0~10 1.000 1.000
>10~20 0.986** 1.000 0.785** 1.000
>20~30 0.993%* 0.979%* 1.000 0.739%* 0.944%* 1.000
>30~50 0.951%* 0.965** 0.958** 1.000 0.637* 0.867** 0.944%* 1.000

T **RIRAE 0.01 K LR, *RIRAE 0.05 K L,

Note: “**” represent significance at 0.01 level, “*” represent significance at 0.05 level.
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Table 2  Statistical regression model of representative point at different soil layers

S A2 . P /\u 2 4] S S e .
N W5 No. of Bl POERH R HoimzE P 2= Gl F
. measuring . . Determination Standard Average -
Soil layer/cm ; Statistical regression model - 2 o Statistic F
point coefficient R error deviation
0~10 1 S = 0.871S, +1.471 0.770 1.813 0.044 33.420
>10~20 1 S =0.798S, +2.534 0.811 1571 -0.149 43.003
>20~30 44 S= 0.792S8, +2.293 0.865 1.424 0.595 63.841
>30~50 36 S =0.868S, +1.700 0.938 1.035 0.169 150.570

W F KT Foos(1,10)=4.96, #ilHEE.
Note: Significance if F is larger than 4.96.

RIS ARSI S 0 & B s PSR w22 &M, HIER 2 DR 2014 A AR PRI s ik
WY 0, HARMEZ RN B IBACRME e v A ATEE— 2D, WK 3.

®3 ARLELIEHEKS FHEMTNE

Table 3 Predicted value of mean soil moisture content at different soil layers

B 34 SEIME IO AHRF R AHR R PRUEIRZE T3 72
Soil layer/cm Date Measured value/% Predicted value/% Relative error/%  Correlation coefficient »  Standard error Average deviation
05-10 9.3391 9.4842 1.55
06-07 9.7578 10.0939 3.44
0~10 0.769 2.483 0.769
07-17 9.4281 9.4842 0.59
08-15 9.3484 9.8326 5.18
05-10 10.0391 10.7534 0.55
06-07 10.4297 10.9928 5.40
>10~20 0.611 3.513 0.611
07-17 10.1172 10.4342 15.04
08-15 10.3469 10.7534 15.42
05-10 10.5766 10.609 10.33
06-07 11.1406 11.6386 6.34
>20~30 0.835 2.271 0.835
07-17 10.9641 10.8466 1.07
08-15 11.2875 11.3218 5.03
05-10 11.2844 11.5084 -12.87
06-07 11.7422 11.9424 8.42
>30~50 0.933 3.296 0.933
07-17 11.6969 11.8556 3.21

08-15 11.8469 11.8556 0.07
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Spatial-temporal stability distribution characteristics of soil moisture in
gravel-sand mulched field in northwestern arid area

Zhao Wenju, Li Xiaoping, Fan Yanwei, Yu Wen, Tang Xuefen
(School of Energy and Power Engineering, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: Gravel-sand mulched field in northwestern arid area has a history of more than 300 years, but little is known about
spatial-temporal dynamics of soil moisture, which is important for prediction of soil moisture. Therefore, in this study, we
designed a field experiment to investigate dynamics of soil moisture in Experiment Station of Lanzhou University of
Technology, Lanzhou, China. The experiment started from May 18 to August 3 in 2013. A field in width and length of 32 m
was meshed by 4-m for soil sampling in each mesh grid. A total of 64 sampling points was designed. Soil samples were
collected from the points at 0-10, 10-20, 20-30, and 30-50 cm for 12 times during the experiment. Based on the data, models
were established for soil moisture prediction. Then, a similar experiment was conducted to collect samples to validate the
model established in 2013. The results showed that the variability of surface soil moisture was largest and soil moisture
distribution was in small patch-like pattern. The variability of soil moisture decreased with the increase of soil depth. Variation
trend of mean soil moisture and coefficient of variation kept consistent over time in different soil layers. Mean soil moisture
was 11.70% in 0-10 cm, 14.99% in 10-20 cm, 13.26% in 20-30 cm and 12.49% in 30-50 cm, respectively, indicating a upward
trend with soil depth. However, the coefficient of variation was 0.2068 in 0-10 cm, 0.1821 in 10-20 cm, 0.1483 in 20-30 cm
and 0.1241 in 30-50 cm, respectively, showing a downward trend with soil depth. The variation of soil moisture was largest in
0-10 cm. In addition, the study found that fragmentation degree of soil moisture distribution under dry condition was higher
than wet condition, and temporal stability was high with the increase of soil depth. The relative deviation of soil moisture lied
between -26.94% and 21.89% in 0-10 cm, between -23.40% and 17.26% in 10-20 cm, between -18.24% and 13.33% in 20-30
cm, between -15.73% and 11.60% in 30-50 cm. The standard deviation of the average relative deviation lied between 11.71%
and 23.15% in 0-10 cm, between 10.85% and 22.18% in 10-20 cm, between 8.77% and 21.27% in 20-30 cm, between 6.96%
and 17.35% in 30-50 cm. Spatial-temporal stability of soil moisture increased with the increase of soil depth. Based on
information above, the representative measuring points of point 1, point 1, point 44, point 36 were selected for soil moisture
estimation for 0-10, 10-20, 20-30 and 30-50 cm. The correlation coefficient between the estimated by representative measuring
points and measured values was 0.877-0.968, and standard error and average deviation were small. Linear regression models
were established based on the representative measuring points and validated by data obtained from 2014. The relative error
between measured value and predicted value lied between 5.18% and 0.59% in 0-10 c¢cm, between 15.42% and 0.55% in
10-20cm, between 1.07% and 10.33% in 20-30 cm, between -12.87% and 0.07% in 30-50 cm. It suggested that the prediction
accuracy of models was high and the representative measuring points could be used for soil moisture estimation in the study
area. The results provide valuble information for measuring point layout for soil moisture and accurate prediction of soil
moisture in the study area.

Key words: soil moisture; drought; sampling; gravel-sand mulched field; spatial-temporal stability; relative deviation;
prediction



