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Study on Optimal Soil Sampling Scale Selection Based on Spatial Simulated Annealing

Method

WANG Xiaorui', ZHOU Shenglu®*, XU Cuilan', SUI Xueyan', HUANG Xiaoyang®

(1 Land Development and Consolidation Center of Jiangsu Province, Nanjing 210017, China; 2 School of Geography and Ocean
Science, Nanjing University, Nanjing 210023, China; 3 Jiangsu Poly Real Estate Development Co., Ltd., Nanjing 210018,
China)

Abstract: Four sampling point layouts at different scales based on different grid sizes: scale a, 7 050 sampling points in 0.5 km
x 0.5 km; scale b, 1 757 sampling points in 1 km x 1 km; scale ¢, 444 sampling points in 2 km x 2 km; scale d, 110 sampling
points in 4 km x 4 km were set up. Then, the optimized selection of the original soil sampling points at the four sampling scales
were conducted using the simulated annealing method, and the optimum sampling numbers of scales a, b, ¢ and d were 956, 751,
283 and 95, respectively, and were uniformly distributed in the space. Relative to the decrease in the sampling scale, the number
of sampling points increased multiplicatively, but the predicted accuracy of soil properties did not increase proportionately. With
the increased sampling point number, the predicted accuracy of soil properties gradually decreased. Considering the number of
samples and the predicted accuracy of soil properties, a sampling scale of 2 km x 2 km is optimal for soil organic matter.

Key words: Soil sampling scale; Simulated annealing method; Soil organic matter; Prediction of soil properties
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Table I SOM contents at four sampling scales

KRR HRfot R/ME(eke) EoRff(gke) FH¥IfH(gke) WE(gke) frifEZ(gke) W WERE AR RR(%)
a 7050 5.3 38.4 15.6 47.1 6.6 0.42 -0.95 35.61
b 1757 6.2 37.9 11.6 46.4 6.6 0.42 -0.95 35.67
c 444 6.8 37.2 11.8 45.2 6.5 0.43 -0.93 35.39
d 110 7.1 35.9 12.5 41.2 6.8 0.37 -1.01 35.80
Lingll S 70 6.6 36.7 13.4 38.7 6.7 0.35 -1.12 36.12
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Fig. 3 Optimum distributions of sampling points at four sampling scales
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Fig. 5 Intervals of effective sample numbers at four sampling scales
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