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Spatial Prediction Method of Farmland Soil Orgamc Matter in ‘Weibei Dryland Qf

Shaanxi Province ([ F | - V U
WEI Fang , LIU Jlr;g] 21, XIA Li-heng'?, XU Zhong i, L{)NG Xiao-cui'~* ¥ ) e ) & »
(L. Coﬂege of Nalurdl Reqource% and Environment, Nonhwe§t- ARE mvtﬂmty , Yanglmg 712100, China; % Ke\ Laboratory of Planl Nutrition and they Agn environmentiit
Northwest China, Mlmstly of Agmultule Yangling 712100, (lhma) 4 f 1 .ﬂ| " o
Abstract: Accurately predlctmg the spatial distribution’ of sbll organlc rrllatter (SOM) content is of great 51gn1flcance for improving soil quality and improving the Ieve of

(6] 5l 77 3%

régional, soil mianagement. I order to explore the optimal model for predlctmg the SOM content of farmland‘in the Weibei Dryland of Shaanxi Province, the influence factors
closely pelated to SOM -gontent weze'selected as the modeling covarlablg.a, and.a- geographlc detector, the ordinary kriging method (OK) geographic weighted regression model
(GWRY) , partial least squares regression model (PLS), geographically wejghitéd T reglessmn extended model (GWR,, ), and random forest model (RF) were used to predict
the spatial distribution of SOM content in training samples. Additionally, the validation set samples were used to compare and analyze the prediction accuracy of the five
methods.The results showed; () the main factors affecting the spatial variability of soil SOM were total nitrogen, fertilizer application, available potassium, available
phosphorus, and altitude, and the interaction between any two factors was more explanatory for SOM than any single factor. @w(SOM) in farmland was between 2. 25 and
30.23 g-kg ™", with an average value of 15. 14 g+kg ™" and a coefficient of variation of 30. 00. Although there were local differences in the prediction results of SOM by the
five methods, the overall spatial distribution trend was basically the same. In the study area, the content of organic matter was low in the north and northeast and high in the
west and southeast. () From the perspective of the prediction accuracy of the five methods, the root mean square error (RMSE) and mean absolute error (MAE) of RF were
the smallest, and the prediction deviation (RPD) of GWR,, s was the largest. Compared with the OK method, the correlation coefficients (r) of GWR, PLS, RF, and
GWR,, g increased to 0.907, 0.836, 0.968, and 0.972, respectively. Comprehensive analysis results showed that the random forest model had the highest prediction
accuracy.

Key words: soil organic matter(SOM) ; spatial prediction; geographic detector; geographic weighted regression( GWR) ; random forest( RF)
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Fig. 1 Overview of the study area and distribution of soil samples
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Fig. 2 Spatial distribution of major influencing factors in the study area
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Table 4  Factor interaction ¢ value and corresponding interaction relationship

R C=q(A)Ng(B) g(A) +¢(B) H LHKFR
AT e FH 2 A 4 0.814 0. 867 C<A+B; C>AFIB WLk PR
AV RE it 2 AR 0.423 0. 435 C<A+B; C>AMIB LR
AL il FH £ R A 0. 460 0. 445 C>A+B B[R EH
ARt FH S 0 S A 0.509 0. 508 C>A+B ARt
R 0.677 0.610 C>A+B ARt s
SR A R 0.579 0. 620 C<A+B; C>AFIB LR PR
4 A AR 0.576 0. 683 C<A+B; C>AFIB UL A i
PR 0.236 0.188 C>A+B B[Rk
A BRI R 0.238 0.251 C<A+B; C>AMB LR
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Table 5  Statistical characteristics of the prediction parameters of the GWR model
Ak He/MHA 5 — A% Q1 e 5 =i % Q2 SN A Moran 8%
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R -0.011819 -0.002 261 0.000 111 0.001 468 0.018520  —0.000 251 0. 906 000
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Fig. 3 Relationship between model error and

the number of decision trees
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Table 7  Statistical characteristics of soil organic matter

content prediction results/g-kg ™!

o w(SOM)
Bk YN BN T
OK 6.15 27.09 15. 16
PLS 8.41 23.03 14.72
RF 6.93 25.18 15.15
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GWRps 3.72 29.91 15.25
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(6.042) ,RF #i8I (1) MSE fig/)h (1.733) , Ui WA 76 TH
A6 535 b DX ) R i f5 /s = 3Fe [l I3 5 2 Ak H
SOM FRUI P AR ff 38 I 2, i ok AL AR PR 12545 31
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