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Abstriét To' understand cadmlum (Cd) pollution status and assocmted health m’ks in agricultural soils of China, a database inclading Cd concentrations of 160 446 soil
samples from 240 cities” ( counties) in 31 provinces was constructed Pased on domes‘tlc and foreign literature. The contamination factor and geochemical accumulation index
were applied/to explore the-pollution level of Cd, and then health risks for” different population groups were evaluated with the probabilistic risk assessment method based on
Monte Carlo simulation. The results indicated that soil Cd concentrations in China ranged from 0. 012 to 23. 33 mg-kg ™", with the geometric mean of 0. 473 mg-kg ™" , which
was 1. 58 times the risk screening value of heavy metals in the soil of agricultural land (GB 15186-2018) (6.5 <pH<7.5). From the perspective of different regions, the
highest concentrations of soil Cd were found in central China, followed by southwest, south, northwest, northeast, east, and north China. From the perspective of time, there
was no significant difference in soil Cd in different time periods (P >0.05). Cd pollution in agricultural soils was mainly distributed in Yunnan, Hunan, Guangxi, and Gansu
provinces in China, which may have been related to the mining and smelting activities. The non-carcinogenic risks for all the population groups could be negligible, whereas
there were potential carcinogenic risks for adults and seniors, with 5. 81% and 4. 49% of carcinogenic risk values exceeding the threshold of 1E -06 set by USEPA for adults
and seniors, respectively. The results of this study provided valuable information for the pollution prevention and risk control of soil Cd pollution. To improve the accuracy of
health risk assessment results, the exposure ingestion route of agricultural products and bioavailability of soil Cd should be considered in the probabilistic ecological risk
assessment.

Key words:; cadmium(Cd) ; agriculture soils; Monte Carlo simulation; health risk assessment; spatial distribution
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Table 2 Probability distribution of exposure parameters in health risk assessment

RS M54 JL#E HAE BUEN ZAEN
IngR Xt B oAt 50% :78, 95% ;295 50% :71, 95% :220 50% :50, 95% :200 50% :50, 95% :200
InhR bORS & TR 50% :8.8, 95% :10. 1 50%: 14.0,95% : 18.2  50% :16.1, 95% :20.4  50% : 13.7,95% ; 17.5
EF =M 350(180, 365) 350(180, 365) 350(180, 365) 350(180, 365)
ED ¥y Ai®) (5,6) (15, 18) (19, 44) (60, 79)
SA FHHOEARD 50% :8 000, 95% ;9500  50% ;15 900, 95% : 19000 50% ;16 000, 95% :19 000 50% :16 000, 95% ;19 000
AF Beta 437" 0.2(0,3.3) 0.2(0, 3.3) 0.07(0, 0.3) 0.07(0, 0.3)
ABS s it 0. 001 0.001 0. 001 0. 001
PTE RO 1. 36E +09 1. 36E +09 1. 36E +09 1. 36E +09
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Table 3 Reference measurement and slope factor of Cd intake in soil under different exposure pathways/mg+(kg-d) ~!
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Table 4  Statistical values of Cd concentrations in agricultural soils from different regions of China

K f/MA SN LREIVR 4 FHIME FrifE 2 JIRGIES R A2 5 FA X EE AL
/mg-kg ! /mg-kg ! /mg-kg ! /mg-kg ! /mg-kg ! /mg-kg ! /% (Pyy)
el 0. 090 10. 45 0.250 1. 564 2.833 0. 449abc 181. 1 0.24
ek 0.010 4.180 0. 200 0.414 0.715 0.227¢ 172.7 0.09
R 0. 030 17.56 0.210 0. 582 1.883 0. 262bc 323.5 0.05
£ 0. 060 16. 50 0. 620 1.723 2.771 0. 632ab 160. 8 0.37
e 0. 060 22. 60 0. 880 2.267 3.397 0.979a 149. 8 0. 61
[tk ]9 0. 080 23.33 0. 480 1.710 3.707 0. 610abc 216.7 0.19
L] 0. 090 18.51 0. 665 2. 466 4.058 0.910a 164.5 0.34
4x[H 0.012 23.33 0.320 1.397 2.910 0.473 208.3 0.06

D) ARRVNG FRFR R RG2S MR/NG PHRFRATE B 225, BE KT 0. 05
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