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Fig. 1 Soil type (a)) and soil sampling site (b)) distribution maps of Xinye County, Henan Province
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Table 1 Descriptive statistics of organic matter contents in topsoil layer
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(534 1T44)
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( distribution pattern I )
78 16.5 16.2 22.9 0.04 -0.60 0.84
39 15.9 16.0 21.1 -0.14 -0.85 0.76
20 16.3 16.5 19.0 -0.06 -1.01 0.08
10 17.4 18.6 24.6 -0.05 -1.91 0.06
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Table 2 Variogram model of organic matter contents in topsoil layer

gl aidl]
FE R (el P A Heafg REE WAL R
Structural
Sizes Model Lag/m Range/m Nugget Sill Goodness of fit
proportion/%
5000 5% Exponential 1 000 12 000 7.05 14.99 53.0 0.86
3750 5% Exponential 1 000 12 000 7.03 14.98 53.1 0.85
2500 5% Exponential 1 000 12 000 7.13 14.53 50.9 0.85
1875 8% Exponential 1 000 12 000 7.65 15.10 49.3 0.88
1250 5% Exponential 1 000 12 000 6.86 15.20 54.9 0.86
625 15 % Exponential 1 000 12 000 7.51 16.38 54.2 0.83
313 ERIR Spherical 1 000 10072 6.72 13.78 51.2 0.79
156 $5%4 Exponential 1500 9981 5.46 14.81 63.1 0.80
78 ERIR Spherical 1500 10137 7.75 14.95 48.2 0.66
39 ERIR Spherical 1500 14 230 6.34 12.75 50.3 0.29
20 i1 Gaussian 1500 1800 7.33 8.09 9.4 0.20
10 i1 Gaussian 2500 28 906 19.24 19.73 2.5 0.00

e WA TE R 575 5 pR BB R 55 220521 7 25 (H U5 %% 2R Note: Fitting goodness R refers to fitting level between variogram

model and experimental semi-variance
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Fig.2 Predictive maps of OM content in topsoil layer based on OK interpolation relative to training subset, Type I in sampling stie distribution pattern
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Influences of Sample Size and Spatial Distribution on Accuracy of
Predictive Soil Mapping on A County Scale

WU Zhenfu' ZHAO Yanfeng® CHENG Daoquan® CHEN Jie®'

(1 School of Public Administration, Zhengzhou University, Zhengzhou 450001, China)
(2 School of Agricultural Sciences, Zhengzhou University, Zhengzhou 450001, China)
(3 Station of Soil and Fertilizer Extension Service, Henan Province, Zhengzhou 450002, China)

Abstract Objective This study was conducted to investigate influences of sample size and spatial distribution on
prediction of soil mapping, which is contributive to formulating soil sampling strategies scientifically and improving soil
prediction accuracy effectively.  Method Out of 5 403 soil samples, a validation dataset and training sub-datasets different in
number of soil samples were derived randomly, and each subset encompassed five examples different in sampling site spatial
distribution pattern. Influences of sample size and spatial distribution on predictive soil mapping, embodied by spatial distribution
characteristic and prediction accuracy, were explored on the basis of the prediction of organic matter content (OMC) in topsoil
layer with the Ordinary Kriging (OK) or Inverse Distance Weighted (IDW) interpolation method.  Result Results show that
when the number of soil samples decreased from 5 000 to 39 the OMC predictive maps based on OK or IDW interpolation was
gradually losing details of local variation, and when the number dropped down to 20 or 10, the predictive maps became distorted.
When the number varied in the range of 5 000~1 250, the predictive maps based on OK interpolation were quite similar in
accuracy with r varying in the range of 0.55~0.59, and RMSE in the range of 3.03~3.15, but when the number dropped down to
625, the predictive maps based on OK interpolation declined significantly in accuracy, and varied sharply between the five groups
different in spatial distribution pattern of sampling sites even in the same training subdset. The predictive map based on IDW
interpolation varied in accuracy with the number and the distribution pattern of soil sampling sites on a trend similar to that based
on OK interpolation, except that the predictive map based on IDW interpolation declined significantly in accuracy with the
number of samples starting to drop from 1875 and varied sharply with spatial distribution pattern of the sampling sites. On
average, the predictive maps based on OK interpolation were obviously higher than those based on IDW interpolation in accuracy
before the map began to turn distorted. ~ Conclusion All the findings in this study indicate that both sample size and spatial
distribution pattern have certain impacts on predictive soil map, and the impacts are quite limited when the sample size is large
enough. However, when the sample size drops below a certain level, the predictive maps will lose details of some local variations
and prediction accuracy as well, while spatial distribution of sampling sites turns up to be the main affecting factor. Compared
with OK, IDW is lower in accuracy and responds to the changes in sample size and spatial distribution earlier before the
predictive map is distorted.

Key words Soil organic matter; Soil sample; Spatial distribution; Digital soil mapping
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