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Effective soil thickness inversion in Xinanjiang River basin based on random forest

and empirical Bayesian Kriging regression prediction algorithms
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Abstract: [ Objective ] The effective soil thickness of a region was rapidly and accurately obtained, and its
spatial distribution and influencing factors was analyzed, in order to provide theoretical guidance for
vegetation growth, soil conservation, and food security. [ Methods] Taking the Xinanjiang River basin as the
research area, combining field survey data, topography., lithology, climate, and other soil-forming factors,
the empirical Bayesian Kriging regression prediction (EBKRP) and random forest (RF) algorithms were
applied to obtain the effective soil thickness inversion results. The relationship between this data and
environmental variables was also analyzed. [ Results] O The average effective soil thickness in the region

ranged from 0.2 to 0.3 m. Soil thickness was higher in basin and plain areas with concentrated urban

W B #:2024-09-12 & B #8:2024-11-20 KA B :2024-11-21

FENIB v [ BT JE A R I H AR AR XA AR R Sh A W 5 RUBS PEAE 7 (DD20230103) , “ AR 7R b X[ + 4 1] i A ] 4 R S8 5 0 IR
%7 (DD20230495); VLA A B &) (“ —7F — B A A ES B B b SR 2 BT S s & R SRR R
(BZ2023003)

FE—EE  E MR Q993—) 55 (B T p A ma BH TN, i, TR, 322 35 [ 4R 98 53 SR 2 L A S IR BV 7 1 A 5T . Email.
wangshangxiao@ mail.cgs.gov.cn,

BAEIESE AR 1992 . BB QUG , T RE 44 7 AT N B0, Bl 2, 3 0 A 932 J8 26 25 b 0 oA 4 | b J9 o 58 XU F 40 55 O T 9 AF %€ . Email :

xushuai@m.scnu.edu.cn,



%013

L HEAE - H T RF A1 EBKRP 557k B 87 % 11U S8 A 20 4 398 J5E B2 2 3 169

development and intensive human activity. Meanwhile, it was lower in hilly and mountainous regions.

@ Based on three accuracy evaluation indicators of MAE (mean absolute error), R? (coefficient of

determination) , and RMSE (root mean square error), the prediction results of the RF algorithm were

significantly better than those of the EBKRP algorithm. It could more effectively show the spatial

heterogeneity distribution of soil thickness, improving the effect of soil thickness digital mapping. @ The

effective soil thickness estimation was strongly influenced by topography and climate variables, which

accounted for 46.77% and 18.78% of the variable importance, respectively. [ Conclusion] The RF algorithm

could effectively invert regional effective soil thickness, overcoming the spatial heterogeneity of soil

thickness, and is more accurate and has a higher resolution compared to models with limited sampling.

Keywords: effective soil thickness; random forest (RF); digital soil mapping; empirical Bayesian Kriging

regression prediction (EBKRP) ; Xinanjiang River basin
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Fig.1 Spatial distribution of soil profile survey points in

field investigation in Xinanjiang River basin

1.3 HEREF

T IEIIE B S — A i B AR R A A
Yy OIS E]3X 5 AN DG HE Y R R, A A
H ARG ST, 6 85 )+ P ) 9 2 k0 M PR 85
AR (SR 1,18 2) BT B X 8 4 3 R B, A 9 b
T A AR R TR R A A 9 NIRRT, T
A B F Y D AT R Y R g — S ] 43

®1 FEEFRHEER

Table 1 Environmental factors and data sources
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Fig.2 Map of environmental variables in Xinanjiang River basin
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Fig.3 Soil thickness obtained from different models in Xinanjiang River basin
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Table 2 Descriptive statistics of soil thickness for different model
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Fig.6 Accuracy evaluation of different two models
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Fig.7 Typical vertical soil profiles in Xinanjiang River basin
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Table 3 Statistics on importance of environmental
variables in Xinanjiang River basin
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Fig.9 Statistical values of sample point factors in Xinanjiang River basin
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