Vol. 45 No. 6 TKCSC o T AR 3 a5 Ho
Nov. ,2018 HYDROGEOLOGY & ENGINEERING GEOLOGY 2018 4E 11 f

DOI;10. 16030/j. cnki. issn. 1000-3665. 2018. 06. 24

ETEMAENLTETEERTERREEMTLL
—— BTN T R S5 R )

Mor ' x ok AR T @R g A mER L ERR
(1. #AIe BT B K3 A2 3 R TA, #A 4k 3 0] 434020
2. PEMRKRF(FR) Mk A5, e KX 430074)

B LTDCF SR X R AR I R ORI, 70 1 R S Ie R Cd \Pb As Hg fE B IR L AR, vk
PV IE SIS YR K% TR AR 25 KU A K0 KBS A i 75 ( RAC) FIVAAR 5 5L AR LU BV (RSP) DOFR AN 5 5 TT
JEET LM B TS B KU PP XN A R AT T X RE . T AR R (1) 3T B R A BRI T I X L TR
A SR BOE L T8 IE SR I005 Y g Bk o (2) 6 TR PRI 7 ¥ %) HE, RAC 12 B I f 45 51 e RSP 35 B 45 B
(3) H T B AL TN L, AR A2 25 UG 45 20 A RAC 352 AR, P A 250 KRS 318 500 B WL B R o 5 s 7
I R AR B APRE G T, T RAC 1 AT LU 250k B ) o 5 J A 1 e PR b A9 A7 ke A AR s .
I, PEEAT S i S Y KRN I, Z5 5 5 B - P2 | REVERE AR Wy PR A0 A W vl B IR S5 S s b, A4 e
IRR7- R L DPAl B R AE IR rP A BREE U o £ EORIF A 45 3, YLD IRt 8037 IR S R B - 3 4 R Ot K Pb,
As 5 YRR R, X A PR TC o0 5 B Jm Jn R He SRR, H i T HBA B 0 AWy 3 1, X 8 PR 5 A7 1 v
TER s BB IC R Cd SR WFTE DX A T5 YR, X A T PR IRE 2 R R, ik i SR BBORH S R R s . Gl A A O XS
KER: LI E RIS Y B I SIS YA ok s VTR AR A XU A B0k s KURSE PPl G v s YA AR 5 i A A B (BT 5 A 35
U AR

hESES: X53 XHERFRIRAD: A X E4HS : 1000-3665(2018)06-0164-09

Comparison of risk assessment based on the various methods of heavy metals
in soil; A case study for the typical field areas in the Jianghan Plain
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Abstract ; In this paper, the total amount and speciation characteristics of heavy metals (Cd, Pb, As and Hg)
in agriculture soil in typical field areas in the Jianghan Plain are analyzed by field sampling and laboratory
analyses. Four evaluation methods, including the fixed single pollution index method, the potential ecological
risk index method, the risk assessment coding method (RAC) and the phase and primary comparison method
(RSP), are chosen to carry out the risk assessment of heavy metals in soil, and the evaluation results are
discussed. The results show that (1) compared with two total amount methods, the potential ecological risk
index method is superior to the modified single pollution index method. (2) Compared with two speciation
methods, the evaluation result of the RAC method is more reasonable than that of the RSP method.
(3) Compared with total methods and morphological methods, the potential ecological risk index method and

the RAC method have their advantages and disadvantages. The potential ecological risk index method can
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directly reflect the enrichment information and environmental hazards of heavy metals in soil, and the RAC

method can use morphology to elucidate the behavior and ecological activity of heavy metals in the soil

environment. Therefore, in order to scientifically evaluate the ecological risk of heavy metals in soil, we need

to take into account all kinds of heavy metals, accumulation degree, biotoxicity and bioavailability.

Comprehensive evaluation results of the above methods, heavy metals Pb and As in the agriculture soil in the

typical field areas in the Jianghan Plain are less polluted and have no influence on the surrounding

environment. The accumulation of heavy metal Hg is not high, but it is a potential threat to the surrounding

environment due to its high biotoxicity. Heavy metal Cd is the main pollution factor in the study area, which

has a great impact on the surrounding environment. Therefore, it is urgent to take corresponding measures to

reduce the risk of Cd pollution.

Keywords :soil ; heavy metals; fixed single pollution index method ; potential ecological risk index method;

Risk assessment coding method ; phase and primary comparison method ; ecological risk assessment
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Fig. 1 Schematic diagram showing the sampling point of field

area A (the thermal power plant)
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Fig.2 Schematic diagram showing the sampling point of
field area B ( the oil well)
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Table 1 Evaluation criteria of the four methods for

heavy metal evaluation of soil
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Table 2 Statistical analysis of heavy metals in the study area
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Fig. 3 Distribution characteristics of heavy metals in the agriculture soil around field area A
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Fig. 4 The distribution characteristics of heavy metals in the agriculture soil around field area B
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Fig. 5 Speciation characteristics of heavy metals in the agriculture soil around field area A
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Fig. 6 Speciation characteristics of heavy metals in the agriculture soil around field area B
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Table 3 Results of risk assessment of soil heavy metals

based on the total amount method in the study area
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Table 4 Results of risk assessment of soil heavy metals based on

speciation method in the study area
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