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Fig.1 Sampling locations in study area
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Tab.2 Optimization of critical parameters for RF model

21 5] miry niree Ytk r IIESE r
300 0.969 0.551
600 0.970 0.558
14 2 900 0.970 0.556
1200 0.970 0.559
1 500 0.970 0.555
300 0.970 0.567
600 0.970 0.574
22 4 900 0.970 0.573
1200 0.971 0.573
1 500 0.971 0.572
300 0.969 0.579
600 0.969 0.578
REZE 6 900 0.970 0.579
1200 0.970 0.580
1 500 0.970 0.580
300 0.969 0.582
600 0.970 0.582
44 8 900 0.970 0.583
1200 0.970 0.582
1 500 0.969 0.581
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Tab.3 Comparison of model performance with different training and validation dataset ratios

—_— . PER S BriikdE
Bl HFE L ME MAE RMSE r ME MAE RMSE
8:2 0.970 -0.004 0.121 0.167 0.599 -0.009 0.291 0.392
RF-A 7:3 0.970 —-0.004 0.121 0.167 0.567 -0.014 0.299 0.401
6:4 0.970 -0.004 0.122 0.168 0.566 -0.018 0.302 0.406
8:2 0.966 -0.005 0.127 0.175 0.548 -0.023 0.307 0.413
RF-B 7:3 0.967 -0.005 0.127 0.175 0.525 -0.019 0.308 0.418
6:4 0.967 —-0.005 0.127 0.174 0.504 -0.014 0.314 0.425
8:2 0.679 0.002 0.261 0.364 0.559 0.009 0.311 0.409
OK 7:3 0.683 0.001 0.259 0.357 0.588 0.007 0.289 0.394
6:4 0.652 0.002 0.278 0.379 0.541 0.010 0.328 0.414
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Fig.2 Relative importance of covariates for RF — A model
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Fig.3 Distribution of soil pH produced by RF — A, RF - B and OK model
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Fig.5 Relevance of pH and influencing factors
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Spatial distribution prediction of soil pH in arable land of Jiangxi Province based
on multi — source environmental variables and the random forest model

ZHONG Xiaoyong'”, LI Hongyi’*, GUO Dongyan®, XIE Modian®*, ZHAO Wanru™*, HU Bifeng "
(1. School of Finance and Public Administration, Jiangxi University of Finance and Economics, Nanchang 330013, China; 2. Chinese
Academy of Natural Resources Economics, Beijing 101149, China; 3. School of Tourism and Urban Management, Jiangxi
University of Finance and Economics, Nanchang 330013, China; 4. Key Laboratory of Data Science in Finance

and Economics, Jiangxi University of Finance and Economics, Nanchang 330013, China)

Abstract; This study aims to compare the accuracy of random forest ( RF) and ordinary kriging( OK) model for
predicting spatial distribution of soil pH in arable land of Jiangxi Province using different covariates combination,
and assess the feasibility and potential of RF method for improving the prediction accuracy of soil pH value. The RF
algorithm is used to predict the pH value of cultivated soil in Jiangxi Province based on environmental covariate
such as climate, topography and vegetation, combined with soil properties and cultivated land use conditions,
identify the main influencing factors. The results produced by the RF was compared with the classical OK
interpolation model. Our results showed that the accuracy of RF — A model with soil properties and cultivated land
use conditions as environmental variables is better than that of RF — B model which only including terrain, climate
and vegetation attributes as environmental variables. Climatic condition is the dominate factor which control the
spatial variation of soil pH. the topographic factors and anthropogenic factors also have essential effect on spatial
variability of soil pH. Thus, this study proved RF method has theoretical and practical significance for improving
the accuracy of soil pH prediction at large — scale.

Keywords: arable land; soil pH; random forest; Jiangxi Province; influencing factor
(RERE: B )





