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Prediction of Cadmium Uptake Factor in Wheat Based/ 0n Machlne Learmng

NIU Shuo'*, LI Yan-ling’, YANG Yang” ™, SHANG Yansping*, WANG Tian-gi*, CHEN Wei- pmg . \ N ,”
(1. Henan Institutes of Adv_a‘n( ed;Technology, Zhengzhgu University { Zhengzlou 450003, China; 2. State Key Labora?tory of Urban and Regional Ecology , Research Cenler for
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Abstract: Applying facing 1eam1ng methods to resolye the cadmium (Cd) u.ptake characteristics of reglonal sgﬂ wheat sy ste,ms can contribute to the accutacy.and rationality
of risk decisions. Based on dTegional survey, we consfructed ‘aFreundligh-type transfer equation, random foest (RE) model, and neural network (BPNN) model tojpredict
wheat Cd enrighment factors (BCF-Cd) ; verified the pre(lloﬁon accurdey; and assessed the uncertainty of different models. The results showed that both RF (R* =0. 583) and
BPNN'{ R* 20.490) were belter than‘the Freundlich transfet equation: (R} =0 4[0) The RF and BPNN were further trained repeatedly, and the results showed that the
mean a,bso ute. eI:ror MAE and Toot mean square error (RMSE) of ﬁF and BBWWere close to each other. Additionally, the accuracy and stability of RF (R* =0.527-
0.601) was higher than thatof BPNN (R? =0.432-0.661). Feature 1mp0nance analysis showed that multiple factors led to the heterogeneity of wheat BCF-Cd, in which soil
phosphorus*(P) and zinc (Zn) were the key variables affecting the change in wheat BCF-Cd. Parameter optimization can further improve the accuracy, stability, and
generalization ability of the model.

Key words: random forest ; neural network ; regression equation; uptake factors; wheat
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Fig. 1 Location of the study area and distribution of sampling sites
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Table 1  Cd concentration in soil-wheat system
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Fig. 2 Cumulative probability distributions of the Cd BCF for wheat
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Fig. 4 Evaluation of the stability of the model with 100 repetitions of the training process
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