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Ahstf'act _5011 heayy metdls are affected by the comprehensb;’e a.cflon q! hﬁ‘ma‘n and natural factors, and their spana] heterogenelty is strong, there is non-stationarity of regfonal mean

and Pnance,-the accuraoy v of estimaling unknown pdints under sp,‘irse sémples is lbw, and the accurate e'shmatlon of soil environmental quality status and risk assessment are

dlff’ cul]t lrfil ]lght of tps this stuﬂ? pmposed a random foreét sequentid] Ga,ues‘l'a_
icators and the similarity of environmental variable attributes , resolved the limitations of extreme

Y atlon hybrid model (RF-SGS) , selected a variety of natural factors and human factors as

auxlllary varm‘h’les ful]y (onsldered the spatial autoc omelation of soil attri#e
values an.c.l'épatlal continuity “mode sensitivity in traditional interpolation, and proposed a feasible method for accurate estimation of nonstationary regions. Taking the sampling data in
Shunyi District, Beijing, as an example, the MMSD sampling method was used to thin the sample points, and the original sampling data were compared with different sampling
densities. The spatial distribution of soil heavy metal Cd was simulated using the random forest-sequential Gaussian simulation mixed model (RF-SGS) , sequential Gaussian
simulation (SGS), trend surface-sequential Gaussian simulation hybrid model (TR-SGS), and random forest (RF) model, and the simulation results were compared from the aspects
of statistical characteristics and spatial structure. The causes of errors were analyzed to further verify the effectiveness of the method. The results showed that under the seven sampling
densities, the prediction accuracy was sorted from low to high as SGS < TR-SGS < RF < RF-SGS, the RF-SGS estimation accuracy was the highest, and the spatial distribution of Cd
content was closest to the original data distribution. In conclusion, the RF-SGS model could be used as an effective method for spatial simulation of soil heavy metals under sparse
samples.

Key words: heavy metals in soil; condition simulation; random forest(RF) ; sequential Gaussian simulation(SGS) ; soil interpolation
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Table 1 Descriptive statistics for different sampling schemes
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150 0.135 0.057 0.409 0.015 0.421 1.509 4.099
200 0.136 0.056 0.469 0.015 0.458 1.909 5.949
250 0.136 0.062 0.469 0.015 0.455 1.951 6.496
300 0.135 0.059 0.469 0.015 0.437 2.838 6.916
350 0.137 0.062 0.469 0.015 0.451 2.069 6.528
412 0.136 0.062 0.469 0.015 0.449 2.000 6.360
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