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Study on Spatial Variability of Available Nitrogen in Different Sampling Scale
——A Case Study on Cropland Soil in Yushu City

LIU Jiping, LIU Jia—xin, YU Yang, TIAN Xue-zhi, XU Yan-yan
(College of Tourist and Geoscience s Jilin Normal University s Siping, Jilin 136000, China)

Abstract ; During the implementation of precision agriculture, it is a key issue to search for how to use the fe-
wer samples to reflect the spatial variability of the field of information, and then use the scientific method of
interpolation and the interpolation to estimate precision agriculture. In this paper, we choose Yushu City, a
typical black soil area in northeaster China, which lies in Jilin Province as the study area to select relatively
flat soil plots to sample and test soil nutrient in No. 13 village of Gongpeng Town in Yushu City. The origi-
nal sampling grid networks in accordance with certain intervals samples were taken and layed out based on
the use of Kriging interpolation method and BP neural network for spatial interpolation, respectively, com-
pared different scales(40 mX40 m, 56 mX56 m, 80 m>X80 m, 113 mxX113 m, 160 mX160 m) of spatial in-
terpolation accuracy. The results show that: (1) with the increase of sample size, the spatial structure coef
ficient C/(C,+C) of the available nitrogen tends to decrease, indicating that the unpredictable error increa-
ses within sampling interval, the performance of its spatial structure the ability to gradually declines;
(2) Kriginginterpolation accuracy was better than BP neural network. With the increase of sample scale, the
simulation accuracy of the two models have decreased, but BP neural network model and Kriging interpola-
tion accuracy and precision of the difference are very small; (3) terms from the Kriging and BP neural net-
work models, from 80 mX80 m to 113 mX 113 m scale change process, the average relative error is suddenly
decreased, indicating that in the 113 mX 113 m precision interpolation scale mutations, considering the spa-

tial variability of available nitrogen and economic factors, the optimal sampling size of available nitrogen
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should be between 80 m to 113 m.

Key words: Kriging; BP neural network; available nitrogen of soil; sampling scale; spatial variability
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D , ; 3.1 Kriging
40/2 m , 56 mX56 m
; c 40 m X 40 m( D , SPSS
) , 80 m X80 m s
s 2 80 mX80 m 1,
1
JComXm) /(mg « kg™")
4040 108 97.0 123.8 107. 306 5.712 0.053 0. 884 0.509
56 X 56 54 99. 4 123.8 107. 015 5.450 0.051 1. 231 1. 464
80X 80 177 92.6 151.4 116. 292 11. 850 0.102 0.496 —0.532
113 X113 90 99.4 142.8 116.973 11.482 0.098 0.453 —0.885
160X160 45 97.0 142.8 118.107 11. 868 0.101 0. 080 —0.991
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2
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40X40 7.900 31.490 0.749 57
56 X 56 8. 880 28.710 0.691 98
80X 80 0. 302 0. 989 0.695 222
113 X113 0. 250 1.013 0.753 209
160X160 0. 336 0.974 0.655 333
GS* 3 Kriging
, ArcGIS / / _
N RMSE  d/%
Kriging C D, 1 (mXm) (mg « kg™")
22 s 4040 108 97.0~123.8 3.019 2.06
(RMSE) (d) 5656 54 99.4~123.8  4.173  2.22
s 3. 80X 80 177 92.6~151.4 4,376 2.29
,RMSE 113 X113 90 99.4~142.8 4,452 3.04

d . , Kriging 160 X160 45 97.0~142.8 6.668 3.32
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4
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0.093 0. 081 0. 084 0.072 0.063 0.062 0. 060 0. 055 0. 054 0. 055
10240 1825 1925 1900 2000 1925 2000 1975 1950 1975 2000
. _ 0.077 0.070 0.053 0. 044 0.039 0. 050 0.043 0.032 0.027 0.028
5656 1925 1950 2000 2000 1975 2000 2000 1950 2000 2000
0.129 0.134 0.119 0.126 0.119 0.119 0.106 0.113 0.105 0.110
8080 1925 2000 2000 1975 1975 1950 2000 2000 2000 1950
0.222 0.223 0.235 0.198 0.192 0.196 0.189 0.170 0.183 0.165
13113 1975 2000 1975 2000 2000 2000 1975 1975 2000 2000
0.104 0.117 0.062 0. 044 0. 044 0. 049 0.047 0.014 0.016 0.007
160160 2000 2000 1950 1975 2000 2000 2000 1950 2000 1975
5 BP 5.41%.BP d 2.29%
/ / _ 3.04° 113 mX113 m
RMSE  d/% /s
(mXm) (mg « kg™") , s
X 7.0~ . 5.9 .5
40 1_10 108 97.0~123.8 5.553 3.51 80~113 m.,
56 X 56 54 99.4~123.8 6.409 4. 05
80 X 80 177 92.6~151.4 6.821 4.39 4
113X 113 90 99.4~142.8 8.138 5.41
160 X160 45 97.0~142.8 8.217 5.48 D ,
» RMSE ; C/(C,+O)
d ) ) 113 mx 113 X ]
° (2) Kriging BP o
3.3 ,
Kriging BP ,BP Kriging
’ (3) , 80 mX8 m 113 mX
; 6. 113 m .Kriging BP
6 . 113 mX113 m
/ RMSE d/% ,
(mXm) Kriging BP Kriging BP i 80~113 m,
40X 40 3.019 5.553 2.06 3.51
56 X 56 4.173 6.409 2.22 4. 05
80X 80 4.376 6.821 2.29 4. 39 [1] , , s
113 X113 4.452 8.138 3.04 5. 41 [Jl. ,2010,22(7)
160160 6.668  8.217 3.32 5. 48 87-90.
R y [2] Bloschl G, Sivapalan M. Special issue on scale issues in
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’ o ° characterization of soil variability within an agricultural
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