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Effects of sampling extent and spacing on spatial variability of soil water content in a field with

gravel-mulched jujube tree
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(1.College of Energy and Power Engineering, Lanzhou University of Technology, Lanzhou, Gansu 730050, China;

2. Key Laboratory for Agricultural Soil and Water Engineering in Arid Area of Ministry of Education,

Northwest A&F University, Yangling, Shaanxi 712100, China )
Abstract : To explore the effects of sampling extent and spacing on spatial variability of soil moisture in a gravel-
sand mulched jujube orchard, spatial analyses including classical statistics and geo-statistics were conducted with soil
water content (SWC) of 0-50 cm in the 32 mx32 m field by changing the sampling extent and spacing. Irrespective of
sampling extents (i.e. 32 mx32 m, 28 mx28 m, 24 m*x24 m, 20 mx20 m and 16 mx16 m), the SWC decreased with the
increase of soil depth while the variation coefficient increased with the increasing soil depth. The spatial variability of
SWC was weak and moderate for all scales; The variation coefficient (C,), nugget (C,), and variation range (A) of SWC
all increased with the increase of sampling extent. When three sampling spacings (i.e. 4, 8 and 12 m) were concerned,
the nugget (C,) increased with the increase of sampling spacing; The variation range (A) decreased with the increase
of sampling spacing; the C, was not affected by the sampling spacing. A strong spatial autocorrelation characteristic of
SWC was found for all scales. The distribution patterns of SWC in the same soil layer at different sampling spacings
were similar and tended to be "flat" with the increase of the sampling spacing. The reasonable sampling spacing was
found to be 8 m in our case.

Key words : gravel-sand mulched field; soil water content; scale effect; spatial distribution
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Fig. 1 Sampling point distribution of soil water content
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Table 1 Statistics parameters of horizontal soil water content in 0-50 cm layers under different sampling extents

SREEIERE  1)ZUREE (cm) REESEL BKMEH (%) BoME (%) OB (%) BIME %) RS ERRE (%) RE 45
0-10 64 11.6 7.6 10.1 9.8 1.09 11.2 -0.316 -0.980
10-20 64 11.2 6.8 9.5 9.2 1.27 13.8 -0.278 -1.100
32mx32m
20-30 64 11.0 5.2 8.0 8.1 1.54 18.7 -0.122 -0.906
30-50 64 10.8 4.1 7.2 7.2 1.63 22.5 -0.004 -0.399
0-10 49 114 7.6 10.2 9.9 1.00 10.1 -0.483 -0.626
10-20 49 11.2 6.8 9.5 9.3 1.12 12.1 -0.507 -0.715
28 mx 28 m
20-30 49 10.3 5.2 8.4 8.2 1.37 16.1 -0.410 -0.506
30-50 49 10.4 4.1 7.4 7.4 1.55 20.9 -0.258 -0.060
0-10 36 114 8.1 10.2 9.9 0.91 9.2 -0.259 -0.923
10-20 36 11.2 7.4 9.5 9.4 1.08 11.5 -0.316 -0.845
24 mx24m
20-30 36 10.2 5.5 8.4 8.2 1.28 15.5 -0.347 -0.503
30~50 36 10.4 4.1 7.4 7.4 1.47 19.9 -0.319 0.555
0-10 25 114 8.1 10.0 9.9 0.87 8.8 -0.224 -0.499
10-20 25 11.2 7.4 94 9.4 1.07 114 -0.183 -0.799
20m x 20 m
20-30 25 10.2 5.5 8.0 8.1 1.20 14.8 -0.279 -0.536
30-50 25 10.4 4.1 7.4 7.5 1.35 18.0 -0.276 1.156
0-10 16 11.3 8.4 10.2 10.0 0.81 8.1 -0.526 -0.172
10-20 16 11.2 7.4 9.5 9.5 1.16 12.2 -0.239 -0.981
16 mx 16 m
20-30 16 9.6 6.2 7.6 7.8 1.00 12.8 0.283 -0.705
30-50 16 10.4 4.1 7.3 7.4 1.40 19.0 0.052 2.095
1.45 g 1.97
1.48
ﬂg 1.09 ﬂg
3073 & 099
0.36 0.49
1 1 1 1 1 1
0.00 0.00
0.00 10.67 21.33 32.00 0.00 10.67 2133 32.00
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Fig.3 Semi-variance function diagram of soil water content of the scale of 32 mx32 m
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R2 AERERE 0-50 cm REE TR TS FFERBERRSEMUE

Table 2 Semi-variance models and fitted parameters of soil water content in 0-50 cm layers under different sampling extents

RN +J2 (em) FRIB A C, C+C C/(C+C) Cl(Cy+C) A(m) R
0-10 TREL 0.218 1.354 0.161 0.839 18.72 0.904
10-20 BRI 0.553 1.953 0.284 0.716 25.07 0.951
32mx32m .
20-30 BHL 0.380 2.644 0.144 0.856 20.13 0.918
30-50 R 0.428 3.129 0.137 0.863 24.08 0.810
0-10 i 0.169 1.119 0.151 0.849 15.75 0.648
10-20 i 0.535 1.538 0.348 0.652 27.78 0.772
28 mx 28 m .
20-30 TR%L 0.322 1.989 0.162 0.833 15.83 0.680
30-50 2 0.399 2.644 0.151 0.849 14.79 0.707
0-10 FEEL 0.135 0.913 0.148 0.852 13.50 0.809
10-20 R 0.171 1.274 0.134 0.866 13.17 0.965
24 m x 24 m .
20-30 = 0.589 1.924 0.306 0.694 15.05 0.996
30-50 ERIR 0.439 2.654 0.165 0.835 20.79 0.995
0-10 ERR 0.237 0.877 0.270 0.730 13.14 0.990
10-20 SR 0.200 1.304 0.153 0.847 12.36 0.918
20 m x 20 m .
20-30 BRI 0.001 1.810 0.001 0.999 14.89 0.954
30-50 SR 0311 2.465 0.126 0.874 18.80 0.950
0-10 T i 0.103 0.769 0.134 0.866 8.59 1.000
10-20 ERIR 0.089 1.451 0.061 0.939 9.19 0.905
16 mx 16 m L
20-30 e 0.001 1217 0.001 0.999 9.04 0.981
30-50 BRAR 0.138 2.071 0.067 0.933 8.12 0.993
HASEOAERY 5 AF 24 mx24 m NJELAMET, &2 YIRS —A e (a0 s . HAR 3 RECIE 5350 R

FHFEE. m AR 5 78 20 mx20 m R
R, & 2R AHECIR RS BURRIAL 5 7
16 mx16 m NS T, 4 L2 AR S ARk
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Table 3 Statistics parameters of horizontal soil water content in 0-50 cm layers of different sampling spacings

A2 (em) SREFHEIEE (m) RAEGEC BORME (%) S/AMA (%) PAEL (%) Y (%) beififz ZRRE (%) WE 353
4 64 11.6 7.6 10.1 9.8 1.09 1.2 -0.316 -0.980
0-10 8 32 114 7.6 9.9 9.7 1.01 113 -0.395 -0.706
12 24 114 7.8 9.9 9.7 1.11 11.6 -0.239 -1.144
4 64 1.2 6.8 95 9.2 1.27 13.8 -0.278 -1.100
10-20 8 32 1.2 6.8 95 9.2 1.13 13.9 -0.303 -0.454
12 24 1.2 7.4 95 9.2 1.25 14.2 -0.193 -1314
4 64 11.0 52 8.0 8.1 1.54 187 -0.122 -0.906
20-30 8 32 11.0 5.5 8.4 8.3 1.30 18.7 -0.268 -0.117
12 24 11.0 5.2 8.1 8.0 1.53 19.7 -0.081 -0.393
4 64 10.8 4.1 72 7.2 1.63 225 -0.004 -0.399
30-50 8 32 10.8 4.1 75 75 1.66 225 -0.132 0.153
12 24 10.8 4.1 75 7.2 1.78 23.4 -0.230 -0.425
R4 REEEEX 0-50 cm TE LK EFESHNFM
Table 4 Effects of sampling spacing on semi-variogram parameter of soil water content in 0-50 cm layers
FIRBE (em) REEREIFE (m)  HEHSHIH Co C+C C/(C+C) CI(Cy+C) A R
4 R 0.218 1.354 0.161 0.839 18.72 0.904
0-10 8 T8E 0.226 1.074 0.210 0.790 10.32 0.949
12 TREL 0.239 1.379 0.173 0.827 10.12 0.989
4 BRAR 0.554 1.953 0.284 0.716 25.07 0.951
10-20 8 BRI 0.589 1.317 0.448 0.552 13.66 0.993
12 BRAR 0.592 1.655 0.358 0.642 10.29 0.967
4 TRE 0.380 2.644 0.144 0.856 20.13 0.918
20-30 8 HAL 0.364 2.011 0.181 0.819 15.53 0.986
12 TRH 0.368 2.605 0.142 0.858 11.04 0.496
4 iR 0.428 3.129 0.137 0.863 24.08 0.863
30-50 8 R 0.437 3.109 0.141 0.859 12.36 0.965
12 iR 0.497 3.417 0.146 0.854 9.66 0.435

BEHREI Y (CtC) RiFa/NT 025, HRNT
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Fig. 4 Spatial distribution of soil water content in 0-50 cm layers under different sampling spacings
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