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Simulation Cadmium ( Cd) Accumulation in Typical Paddy Soils in South Cl'nna
DAI Ya-ting'”, FU Kai-dao', YANG Yang’ ", WANG Mei-e? , CHEN Weisping’® | r’ :

|
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Abétract: The snnulatlon analysis of the mloTatH)n ath- and soil accumulation trend of Cd in paﬁldy soil systems could (‘hntrlbute 10
improved scientific dnd reasonable risk decision- maklng In this study, based on a'regional burveylof environmental media_in Yeuxian
County, Hunan/Provinee, a pollutant d(cumuld{wn modj:l (PAM) was built to pre;dlct the cumulative trend of Cd in paddy sgeils.
Comblned with| Monte-€arlo simulation, the PAM model was used to ‘evaluate the efféctiveness and sustainability of various remediation
measnfres /Results showed that the probability of Cd accumulatl@n in paddy soils in Youxian County exceeded that of the national soil
enVlronmental quality standard by 2-fold and was up fo 82. I'% aﬂﬂ the average accumulation rate reached 4. 28 pg- (kg+a) =" after 50
years of cultlvatlon under current input pattern. Sensitivity analy51s results showed that atmospheric deposition and rice uptake were the
key procles'ses affecting Cd accumulation in paddy soils. Results of a multi-scenario simulation showed that the comprehensive
measures, such as reducing the straw returning, optimizing the layout of industrial and mining enterprises that reduce the atmospheric
deposition of Cd, and cleaning irrigation water, could reduce the Cd accumulation in paddy soils by 43. 7% and reduce the probability
of light Cd pollution by 80. 6% after 50 years, which would be an effective long-term measure to prevent and control Cd pollution risk
in paddy soils.

Key words : paddy soils; cadmium accumulation risk ; mass balance model; Monte Carlo simulation; sensitivity analysis
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Table 1

Descriptions of the key processes and the main

control equations in the PAM model
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Table 2 Descriptions of the parameters of the PAM model
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Table 3 Concentration of Cd in soil and its input flux
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Fig. 2 Accumulation simulation results of Cd in paddy soils

of Youxian County under the current input pattern
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