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Research on a spatial optimal interpolation method of soil organic matter under

different degrees of disturbance
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Abstract: Choosing the optimal spatial interpolation method is of great significance to clarify the spatial distribution of soil
organic matter in arid areas under different degrees of disturbance. When sampling soil in Fukang City, Xinjiang, the
Ordinary Kriging (OK) method, the inverse distance weight (IDW) method, the radial basis function ( RBF) method, and
the local polynomial ( LPI) method were used to describe the spatial distribution characteristics of soil organic matter in arid
areas under different degrees of human disturbance, so as to explore its optimal spatial interpolation method. Our analyses
showed that: (1) When the degree of human disturbance was on soil was great and the content of soil organic matter was
low, the spatial variability ranged from weak variation to medium variation, and the coefficient of variation increased from
9.27% to 28.7%. Meanwhile, the spatial autocorrelation of soil organic matter decreased gradually, showing strong,
moderate and weak correlation from an unmanned disturbance area, a human disturbance area, and to a severe human
disturbance area, respectively. The stronger the degree of human disturbance, the greater the effect of random factors on soil
organic matter. (2) The interpolation accuracy of the four methods decreased with the increase of the interference degree.
However, the OK method had the best interpolation effect on the unmanned disturbance area with strong spatial structure ;

the R* was 0.625. The interpolation accuracy of the RBF method was the highest in the human disturbance area and the
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severe disturbance area; the R’ were 0.562 and 0.434, respectively. These results provide a scientific reference for finding a

suitable spatial interpolation method for soil organic matter in arid areas with different degrees of disturbance.

Key Words: degree of disturbance; soil; organic matter; optimal interpolation
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Table 1 Descriptive statistics and K-S test of soil organic matter in different disturbance district

TR OREL gy UMK PRI ey hpze ks kREK

Degree of interference Distribution Number Min./ Max./ Mean. S.D. CV/% K-S (P)
type (g/kg) (g/'kg) /(g/kg)

TANH T (A X) N 30 6.51 15.22 10.14 0.94 9.27 0.86

ANHAFHE(B X) N 30 6.18 14.8 8.92 1.53 17.15 0.79

FETH(CKX) N 30 3.62 13.11 7.98 2.29 28.7 0.64
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Table 2 Types of semi-variance model and their parameters for soil organic matter in different disturbance district

JFﬁf:EE . FHIR AR Co/(Co+C) /% AR PeiE RE 5227 H Iy
Degree of interference Models Range/m R? RSS D
AR AR TH (A X) S 12.26 218 0.932 0.027 1.647
NRFHE(B X) G 35.9 244 0.815 0.086 1.838
TET(CKX) G 76.21 319 0.764 1.24 1.902

S FRBERIREAY | G Feon e il

2.3 AR[FETHRREE A LTS (R 45 SR A 58 B IE
AN A 22 IRUEZE AN (3% 3) T IR AR AR . A K EHEA PR 4 PG (E 7 b R K

RMSE /)y, H ME 4238 0 192 OK 3%, HOZ IDW ¥, 15 o0 RBF 35, LPT VA4 (A8 1A X 4855 ;1 %) B X
M C X IEAHUTR S, A&7 E: 085 BE 43 7 RBF ¥:>IDW #:>0K :>LPT 5, RBF :>IDW #:>LPI >
OK 7%, B RBF YL REHRG i Xt B X & C XN -8R LR & b 1728 [BARE T . AR IERE T 4 FffE
TR A X>B X>C X, HA OK L1 RPZEEFIE K, 7 0.312—0.625, HHX A X A BT
B4R (EG 2 e =5 (RMSE 4 2.049) . 7E B XAl C X, OK & AYFH{ERE BE A XS 28K, 5 A IXAH L4 RMSE 4351 7
517 0.482 F111.033, R* /3% FF&ET 0.129 F10.313; 11 RBF 351 IDW 7449 RMSE %8 A X BA T K R EA
FIEosi/ N AR HAS FE R T OK k. v UL, A H0 AR 2 A R 0t 454 (B 1 R RS JE R 4 7 A S i, 30RE PR A AR
[F) i JBE A A3 hoxt - 338 s A A ] (o LB AR A 2 A 2l |, S 8O Y s R B 4 5, HLAS I
J5 AN DI P A SRR A P AR A aE A P22 5, TR HUR: OK IR MBI (AR B 5 Z BENLIR R A2 47, 1
AP, 38w A5 U S A AR (R A — 2 SR PR Y

£3 TRTFHREEIEGIRBER FBERE

Table 3 Precision evaluation indices of different methods for soil organic matter in different disturbance district

TR Ttk hE R R FHR % ¥y iR 2%
Degree of interference Methods R? ME RMSE
TENATH(A X) 0K 0.625 -0.027 2.049
IDW 0.605 0.028 2.083
RBF 0.581 0.059 2.135
LPI 0.487 -0.035 2.368
NATH(B X) 0K 0.496 -0.047 2.531
IDW 0.513 0.062 2.498
RBF 0.562 0.032 2.369
LPI 0.425 -0.044 2.568
EETH(CKX) OK 0.312 -0.056 3.082
IDW 0.408 0.098 2.816
RBF 0.434 0.045 2.599
LPI 0.379 -0.054 2.956
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Fig.2 Prediction of spatial distribution of soil organic matter in different disturbance districts
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Fig.3 Scatter plot of predicted values and measured values of
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