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Spatial variability of soil water content in field of Guanzhong Plain Northwest China.
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Abstract: To clarify the spatial variability of soil water content at field scale a reasonable sampling
method was established to support precision irrigation in the field. Soil samples were collected from
Caoxinzhuang experimental area in Yangling District Shaanxi Province at seven different dates. The
spatial variation of soil water content in different soil layers of 0—60 cm were analyzed with classical
statistics and geostatistics methods. The results showed that spatial distribution of soil water content
in field scale was weak and moderate. When soil water content was within the range of 11.7% —
20.1% soil water content was negatively correlated with spatial variability. Sampling interval signifi—
cantly affected the calculation accuracy of the spatial variability of soil water content. The coefficient
of variation of soil water content between the east-west direction spacing of 27 m and the north-south
direction spacing of 9 m was about 3.3% higher than the east-west direction spacing of 9 m and the
north-south direction spacing of 18 m. With increasing sampling density the contour change of soil
water content distribution increased and the number of grids with the least spatial variability of soil
water content at the field scale was 21 points. When the sampling spacing was 18 m in the east-west
direction 9 m in the north-south direction soil water content at field scale had a high spatial distri—
bution correlation with soil water content in the middle position being 3% —5% higher than the sur—
rounding. Our results provided reference for reasonable sampling of soil water content in the
Guanzhong Plain and could guide the precision irrigation in agriculture.
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Table 1 Characteristic statistics of soil water content under
different sampling times and sampling modes

Sampling Sampling  Sampling ~ Mean SD Ccv SE
date space number (%) (%)
(m)
2018-09-20 9x9 45 17.2 1.28 7.5 0.21
18%x9 21 17.4 1.16 6.7 0.26
27%9 15 17.0 1.68 9.9 0.45
9x18 15 17.4 1.14 6.5 0.33
18x18 7 17.8 1.13 6.4 0.46
2018-11-02 9x9 45 16.0 1.36 8.6 0.22
18x9 21 16.0 1.20 7.5 0.27
27x9 15 15.7 1.81 11.5 0.50
9x18 15 16.6 0.77 4.7 0.23
18x18 7 16.5 1.02 6.2 0.41
2018-1119 9x9 45 17.8 0.99 5.6 0.15
18x9 21 17.8 0.97 5.5 0.20
27%9 15 17.9 0.62 34 0.16
9x18 15 18.5 0.76 4.1 0.20
18x18 7 18.6 0.64 34 0.23
2019-03-14 9x9 45 16.4 1.48 9.0 0.24
18x9 21 16.5 1.42 8.6 0.32
27%9 15 16.9 1.38 8.2 0.40
9x18 15 16.9 0.83 4.9 0.26
18x18 7 16.7 0.57 3.4 0.25
2019-04-02 9x9 45 16.3 1.70 10.4 0.28
18x9 21 16.2 1.57 9.7 0.34
27%9 15 16.4 2.24 13.7 0.68
9x18 15 16.9 1.41 8.4 0.45
18x18 7 17.0 1.05 6.2 0.47
2019-405-12 9x9 45 17.0 2.20 12.9 0.37
18x9 21 17.0 2.15 12.6 0.48
27%9 15 17.3 2.70 15.6 0.78
9x18 15 17.8 1.80 10.2 0.54
18x18 7 17.7 2.40 13.5 1.07
2019-05-31 9x9 45 13.7 2.05 15.0 0.34
18x9 21 13.7 2.34 17.1 0.52
27%9 15 14.1 2.47 17.4 0.71
9x18 15 13.8 1.89 13.7 0.57
18x18 7 14.3 2.46 17.2 1.10
2.3
7
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2 0~60 cm 15 27 mx9 m CV 9 mX
. . 18m CV
Table 2 Theoretical model and related parameters of soil
water content in 0—60 cm layers for all samples at different 27 mX9 m
sampling times 9O mx18 m, 27 mX9 m
/ 9 mx18
Sampling Cy C+C, Range m m
date (m) Cy! Average soil ° N
( C1+C0) water content
(%)
2018-0920 0.63 1.78 51.6 0.36 17.2
2018-11-02 0.64 2.13 40.0 0.30 16.0
20181149 0.08 1.05 10.6 0.08 17.8
2019-03-14 0.15 2.33 19.2 0.06 16.4 18 .
2019-04-02 0.33 3.17 10.6 0.10 16.3
2019-05-12 0.01 2.44 16.2 0.00 17.2
2019-05-31 0.01 3.87 17.4 0.00 13.7 .
The model types were all spherical.
5 9 mX9 m. 18 mX9 m.27 mX9 m.9 m Surfer 8.0 9 mx9
X18 m.18 mXx18 m m~18 mx9 m.27 mX9 m
( Do ( Do
CV 1 9 mX9 m
o 27mX9m 9 mX18 m 80 m-.
1 0~60 cm

Fig.1 Spatial distribution of average soil water content in 0~60 c¢m layers at different sampling intervals.

a) 09-20; b) 11-02; ¢) 11-19; d) 03-14; e) 04-02; f) 05-12; g) 0531.
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Fig.2 Statistics of soil water content classification area at dif-

ferent sampling intervals.
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Fig.3 Spatial distribution of soil water content in 0-60 cm layers.
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