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STN 0.31~2.56 0.27 0.06 g’kg 4 STN
~256 034~256 027 ~2.56 g/kg 0.53 0.52 051 0.50 4
110 1.15 1.09  1.14 g/ke STN
x1 ZFXFAAXFLEBERR STN S EHA ST
Table I Descriptive statistics of STN contents under various land use patterns
(g/kg) (g/kg) (g/kg) (g/kg)
80 0.31 2.56 1.47 0.49 0.33
75 0.27 2.37 0.82 0.48 0.59
16 0.41 1.35 0.85 0.26 0.30
171 0.27 2.56 1.14 0.57 0.50
F2 FRKREHRE STN S8R ITHFHE
Table 2  Statistical characteristics of STN contents under four aggregation
(g/kg) (g/kg) (g/kg) (g/kg)
a 100 0.31 2.56 1.10 0.58 0.53
b 100 0.27 2.56 1.15 0.60 0.52
c 100 0.34 2.56 1.09 0.56 0.51
d 100 0.27 2.56 1.14 0.57 0.50
a b d VMR 0.12 0.80 1.46 2.17
2.2 c d 23]
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( / ) 0.87 0.78 0.58 STN
0.50 a b STN
&3 STN RIGHEMZRESENF A ERIIDEERINSH
Table 3 Semivariance models and the parameters for original data and residuals of STN contents
(m) R’
OK a 0.05 0.38 0.87 2643 0.96
b 0.08 0.36 0.78 2157 0.94
c 0.14 0.33 0.58 2739 0.84
d 0.18 0.36 0.50 3456 0.94
KLU a 0.02 0.18 0.89 1089 0.79
b 0.03 0.23 0.88 1062 0.84
c 0.01 0.15 0.93 765 0.38
d 0.02 0.17 0.87 750 0.46
2.3 STN
OK KLU 4 (VMR=0.12 STN 2.0 g/kg
0.80 1.46 2.17)STN 4 STN 1.0 g/kg STN
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Fig. 5 Scatter plots of predicted and observed STN contents
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Table 4 MAEs and RMSEs of STN contents under four aggregation

MAE(OK) RMSE(OK) MAE(KLU)

a 0.49
b 0.53
c 0.56
d 0.61

0.56
0.59
0.62
0.65

STN
KLU
RMSE(KLU) OK
0.33 0.39
0.37 0.42
0.38 0.45
0.44 0.47
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Effects of Sampling Point Aggregation on Detecting Spatial
Variability of Regional Soil Total Nitrogen

SUN Yiquan'?, ZHANG Zhonggi'*", YU Dongsheng”, MAO Peng'

(1 School of Geography, Geomatics and Planning, Jiangsu Normal University, Xuzhou, Jiangsu 221116, China; 2 State Key
Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: Based on dense soil samples collected from the middle-area of Yujiang County to get 4 aggregation grades of
samples distribution by resample which included 5 repetitions in each one, the VMRs which represent the mean variance of
samples in quadrat analysis were 0.13, 0.83, 1.49 and 2.16, respectively. Ordinary kriging (OK) and kriging combined with land
use pattern information (KLU) were used to predict soil total nitrogen (STN) spatial distribution pattern, and 40 samples were
validated to compare the prediction accuracy of these four aggregation grades, and to reveal the aggregation grades of samples
distribution impact on prediction accuracy of STN. The results showed that the correlation coefficients » between measured and
predicted STN contents from OK and KLU were decreased with increasing aggregation, and the » values reduced from 0.400 to
0.142 for OK and from 0.718 to 0.542 for KLU, respectively. The mean absolute errors (MAEs) and the root mean square errors
(RMSEs) of STN from OK and KLU increased with increasing aggregation, and MAEs increased from 0.49 to 0.61 for OK and
from 0.33 to 0.44 for KLU, and RMSEs increased from 0.56 to 0.65 for OK and from 0.39 to 0.47 for KLU, respectively,
indicating that on the premise of the same number of samples, the lower aggregation that the samples distribution more uniform,
the higher prediction accuracy by kriging. It shows that using the regular grid sampling is more conducive to spatial estimation
when spatial prediction for STN, and the spatial aggregation of samples also have different impacts on the prediction accuracy
with different kriging, and the impacts on KLU is greater than OK.

Key words: Soil total nitrogen; Aggregation of samples; Spatial prediction; Red soil region
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