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Study area and distribution of soil samples
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Table 1 Basic statistical characteristics of soil organic matter content g/kg

Kt 4 FEA R A Fe/ME RKMHE T s 2 A5 5 A TE 2553 A K 3
Dataset Size Mean Min Max SD Ccv K-S
R All 329 16.970 6.070 29.180 4.221 24.873 0.800
AL Calibration 263 17.237 7.180 29.180 4.086 23.705 0.949
IGHIE4E Validation 66 15.909 6.070 28.670 4.603 28.933 0.960
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Table 2 Risk detection and interaction of major influence factors in the study area

P 5

Factor detector

TR T

SEH AR

Interaction detector

Main influence

factors q Gil i B A A EERSE S 2P B o PR 5 28 o i
q statistic AN Al EM TN CEC
WA AN 0.574
Ak Al 0.226 0.633
Lt EM 0.111 0.593 0.290
2% TN 0.086 0.618 0.339 0.186
FH B F 28 # it CEC 0.034 0.599 0.309 0.145 0.148
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Table 3

Prediction parameter statistics of multivariate linear regression model

ZHL Coefficients

AR+ Variables

FrfEiR 2 Standard error

t {8 t-value T K IHF VIF

#IE Intercept 4,804 1.285 3.739 —
g fift A/ (mg/kg) AN 0.129 0.007 17.838 1.351
B/ (mg/kg) Al 0.003 0.000 5.645 1.260
Lt/ (cmol/kg) EM —0.083 0.199 —0.418 1.596
2R /(g/kg) TN 1.860 0.651 2.858 1.112
FH B F 3¢ 42 3 / (emol /kg) CEC —0.092 0.087 —1.047 1.434
x4 REAZEREAERTENSH 5T
Table 4 Prediction parameter statistics of partial least squares regression model
AR PC X %ﬁ‘ﬁ—i/% Y %ﬁ'ﬁ/% o7 MR 22 Mo R H RS
Cumulative percent of X Cumulative percent of Y’ RMSEp

1 99.41 76.40 8.512 0.144

2 100.00 98.08 4.020 0.476

3 100.00 98.25 3.678 0.475

4 100.00 98.30 3.691 0.459

) 100.00 98.30 3.295 0.537

X B WRR ERAE R T2 5@ ST Y R 0 2 H 3R e A5 R 3R A5 i 0 R 22 ek B30 U B9 LE 4] . Note: The cumu-

lative percentage of X indicates the contribution of main environmental factors to the modeling,and the cumulative percentage of Y’

indicates the proportion of the predicted value of the accurate dependent variable that can be obtained by the model.
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L IE AR G L I A2 bk 5 RN PH B T 58 4 e 1 R B0
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WA, 5 A~ FEZEmKEF 5 SOM & F M X
(P <0.05) , Moran #8803 F#E 0.968~0.990 Z [H],

x5 OMEMRERERTNSH 5T
Table 5 Prediction parameter statistics of geographically weighted regression model
AR Variables #/ME Min KA Max 1 {H Median Moran f§ %% Moran’s index P {§ P-value
M Intercept 3.618 7.230 5.140 0.986 0.000
WL L/ (mg/kg) AN 0.104 0.143 0.130 0.985 0.000
AR/ (mg/kg) Al 0.002 0.003 0.002 0.980 0.000
e/ (emol/kg) EM —0.344 0.043 —0.053 0.968 0.000
2% /(g/kg) TN 0.485 3.842 1.890 0.990 0.000
P2 F 28 e it/ (cmol/kg) CEC —0.191 0.008 —0.138 0.989 0.000
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Table 6 Parameters of soil organic matter prediction residual semi-variance models
[EBE 244 T 5% 25
(N A LA A Model parameters Prediction error
Content Model We&fic, #HwEC RHE PeIELL/ % [Co/ AR /m o HITRIRE
Nugget Partial sill (Co+0C) (Co+0C)] Range RMSE
MLR 5k 24 5 B
J,E Eﬁ*%j,: 1.651 3.119 4.770 34.612 31.860 2.148
MLR residuals Exponential
PLSR 5% 2% 5 O 1Y -
}f R . 1.985 3.056 5.041 39.377 33.333 2.199
PLSR residuals Exponential
GWR 5k 2 15 ST A 51
. )B“ji ! fhﬂi, 2,957 1.365 4,322 68.417 33.839 2.071
GWR residuals Gaussian
A HHUR TR 2 (k) B FHL BT B (e ko) C HHLRT IR 2/ (e/ke)
>bi — -2 7] e "~ X 7-—.>2 L,
- - . — -
. : W o w w
“\ 2 -y - 5
~ %N ¥
b B
. -
i & ) )
\ \
o Lim = o = lym < LI Lim

A.B Al C /5t %L MLR.PLSR fl GWR #3519 SOM 582425 0] 53 4i ¥l . A, B.and C represent the spatial distribution of SOM

residuals obtained by MLR,PLSR and GWR modeling, respectively.
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Fig.2 Spatial distribution of soil organic matter residuals predicted by different models
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A.B.C.D.E Ml F 4354t 4 OK . MLR.PLSR.GWR.GWRuLz Fl GWRpLsk #AH IR SOM 2[4 Fi . A.B,C.D,E and F repre-
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Fig.3 Spatial distribution of soil organic matter predicted by different models
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Table 7 Comparison of precision indexes of soil organic matter prediction methods
J5 & Method #7518 % MSE ¥ )7 i 2 RMSE XS A7 iR 22 RPD R RE
OK 23.701 4.868 0.945 0.099
MLR 10.603 3.256 1.414 0.727
PLSR 10.857 3.295 1.397 0.733* "
GWR 9.878 3.143 1.465 0.744* >
GWRwMLR 9.845 3.138 1.467 0.743* "
GWRpLsk 9.834 3.136 1.468 0.743 %~
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Spatial distribution and content prediction of soil organic matter
in typical citrus growing areas

DUAN Lijun ZHANG Haitao GUO Long DU Peiying CHEN Ke JU Qinglan

College of Resources and Environment , Huazhong Agricultural University ,Wuhan 430070,China

Abstract 329 soil samples were collected from the citrus growing areas in Honghuatao Town, Yidu
City, Hubei Province.Based on the principle of spatial stratified heterogeneity, the top five major impact
factors having the greatest correlation with soil organic matter (SOM) were selected with the GeoDetec-
tor software.Using the interpolation results of ordinary Kriging as control, the global model multiple lin-
ear regression (MLR), partial least squares regression (PLSR) and local model geographical weighted
regression (GWR) were established by the soil organic matter and its main environmental factors. After
analyzing the structure of the model residuals, GWRy;x and GWRp g were constructed as the extensions
of GWR model. The results showed that the mean square error (MSE) ,root mean square error (RMSE) ,
relative analysis error (RPD) and the correlation coefficient () between measured and predicted values
of GWRp sk were 9.834,3.136,1.468,0.743, respectively. The GWRp sg model had the highest prediction
accuracy,followed by GWRyr.In summary,except for the spatial correlation between SOM and its ma-
jor impact factors, analyzing model residuals can further eliminate the predicted instability. Therefore,
taking the model residual terms into consideration is more suitable to predict the regional SOM spatial
distribution and digital soil mapping.
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