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Effect of spatial variability with soil nutrient and the sample point
density under different terrain

LIU Cong, ZHOU Qing*, QU Jin-lian, ZHU Yu-qiong
(College of Resources and Environment, Hunan Agricultural University, Changsha 410128, China)

Abstract: Based on traditional principles and methods of statistics and geostatistics, variogram analysis and estimation of
spatial interpolation were employed to study the nutrients nitrogen content, the spatial variability of available phosphorus
content, available potassium, organic matter content and its distribution characteristics on statistical samples taken from
the mountainous terrain in Haoshan township and the hilly terrain in Dukou township in Anren county, Hunan province.
The article had also studied the influnce on interpolation precisions for four groups of samples with different topographic
conditions and sampling densities. and the results showed that the soil nutrient coefficient of variation ranges between
16.56% and 97.9%, which fell under the medium variation category. The substrate effect of the Alkaline hydrolysis of
nitrogen, available potassium and organic matter was lower than 25% in mountainous area, while that of Organic matters
and alkaline nitrogen matter fell within a range of 38.15%-74.45% in hilly area. On the other hand, the substrate effects
of available phosphorus in both regions were in range of 88.44% —100%. According to the study on the spatial variability
of soil nutrient, it was concluded that the sampling density should be 0.16/hm2 in mountain terrain, and 0.10/hm? in hilly
terrain, respectively.
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Table 1 Sampling density classification of the location
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Fig.1 Distribution map of soil sampling sites in Haoshan township
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Fig.2 Distribution map of soil sampling sites in Dukou township
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Table 2 Different sampling density of soil nutrients under descriptive statistics in Haoshan township
1%
(mg/kg) A 207.65 80.33 140.02 27.03 19.30
B 205.20 66.00 139.52 37.35 26.77
C 208.40 67.00 144.71 34.03 23.52
D 212.00 86.00 148.95 30.89 20.74
(mg/kg) A 63.06 2.79 12.83 12.56 97.90
B 69.60 2.20 13.74 12.23 89.01
C 67.80 2.50 13.24 11.73 88.61
D 81.00 2.60 13.51 7.95 58.80
(mg/kg) A 232.00 66.00 121.34 32.66 26.91
B 243.00 55.00 122.56 42.31 34.52
C 273.00 65.00 123.36 39.79 32.26
D 276.00 68.00 119.56 38.43 32.13
(g/kg) A 52.44 7.21 28.10 8.22 29.25
B 55.40 9.70 27.60 9.35 33.88
C 55.52 12.30 29.23 8.72 29.84
D 55.00 16.20 30.46 8.29 27.22
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Table 3 Different sampling density of soil nutrients under descriptive statistics in Dukou township

1%

(mg/kg) A 238.84 28.27 161.60 28.27 17.50
B 232.00 30.12 165.39 27.38 16.56
C 243.00 30.37 159.65 27.87 17.46
D 251.00 29.72 158.90 27.91 17.56
(mg/kg) A 39.61 2.77 10.19 5.24 51.40
B 37.90 2.20 10.43 5.46 52.34
C 36.34 2.34 10.13 5.63 55.58
D 39.75 2.41 10.65 5.28 49.58
(mg/kg) A 216.00 24.07 100.41 24.06 23.97
B 246.00 37.00 101.95 24.33 23.86
C 231.00 32.76 103.54 24.09 23.27
D 225.00 29.67 106.43 24.46 22.98
(g/kg) A 70.30 10.42 38.63 10.42 26.97
B 73.02 14.74 39.96 10.39 25.97
C 78.56 12.45 38.78 10.64 27.44
D 76.12 11.53 38.91 10.56 27.14
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Table 4 Semi-variance parameters of nutrients in soil at different sampling intensities in Haoshan township
1% /m
(mg/kg) A 163.0 1452.0 11.23 540
B 183.0 1370.0 13.36 840
C 218.0 1477.0 14.76 870
D 205.0 1505.0 13.62 330
(mg/kg) A 104.0 104.0 100 8 688
B 71.7 87.9 88.44 8700
C 74.8 74.8 100 8007
D 75.6 75.6 100 8704
(mg/kg) A 136.0 1784.0 7.62 360
B 191.0 1569.0 12.17 300
C 73.0 1654.0 441 340
D 80.0 1684.0 4.75 350
(g/kg) A 11.4 87.0 13.10 990
B 11.5 83.6 13.76 1230
C 13.0 84.5 15.38 1170
D 15.0 100.0 15.00 2 460
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Table 5 Semi-variance parameters of nutrients in soil at different sampling intensities in Dukou township
/% /m
(mg/kg) A 18374 2195.0 83.71 8671
B 1902.0 2216.0 85.83 8 668
C 1963.6 22623 86.80 8 657
D 2110.5 2317.6 91.06 8658
(mg/kg) A 77.1 77.1 100 8671
B 78.8 78.8 100 8 667
C 83.4 83.4 100 4996
D 110.0 110.0 100 4996
(mg/kg) A 205.0 1478.0 13.87 360
B 68.0 1467.0 4.64 260
C 74.0 1161.0 6.37 430
D 212.0 1113.0 19.05 329
(gkg) A 169.0 227.0 74.45 8 671
B 105.0 210.0 50.00 2 820
C 107.3 214.7 49.98 3090
D 28.8 211.2 43.64 600
23 HIEEERMTENHE #*6 FRWHAEFRMFEE Kriging 1&{EAT NRMSE
Table 6 NRMSE for Kriging interpolation in Haoshan township
NRMSE/%
i -hm?)
6 7 0.20 18.85 26.16 16.05 17.27
0.16 19.73 28.98 19.89 18.52
NRMSE
X 0.10 2343 35.69 26.44 19.92
0.20  /hm NRMSE 0.07 32.67 51.23 34.73 26.26
®7 EOSAREREEE Kriging #{EH NRMSE
Table 7 NRMSE for kriging interpolation in Dukou township
/ NRMSE/%
( hm?)
0.20 17.31 24.11 15.09 17.98
0.16 /hm’
5 0.16 17.34 26.39 16.24 20.01
0
0.10  /hm NRSME 20% 0.10 18.32 31.24 16.76 21.18
0.07 19.30 37.67 19.95 23.52
0.16 /hm’
3 G5t
0.07 /hm’
0.10 /hm>  NRSME a. 10%~
20% 100%
0.10 /hm’
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