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Abstract: Semi—quantitatively or quantitatively estimating pollution economic loss has an important significance for assessing soil environ—
mental quality. Taking the vegetable fields in Zhangjiagang City as an example and determining the concentrations and time trends of Cd, As,
Cr and Cu in soils, this paper(i) roughly estimated the heavy metal pollution loss rates, the soil damaging degree caused by heavy metal pol—
lution (% ), based on the soil geochemical baselines of this city and pollution loss rate model and the heavy metal pollution economic loss
(million Yuan-a™) when soils were utilized to cultivate vegetables, and (ii) predicted heavy metal pollution economic loss in next 10 a and
20 a. The results showed that the individual heavy metal pollution loss rates were ranged from 1.00% to 1.67% with 5.02% of the integrated
ones, indicating that the soil heavy metal pollution in the vegetable fields was weak and clean level( Il level) as a whole. However, if the pre—
sent accumulation trends of heavy metals continued, the integrated heavy metal pollution loss rates and pollution economic loss would in—
crease with the expansion of vegetable cultivation and the increase of planting years. The integrated heavy metal pollution economic loss
would increase from 19.98 million Yuan+a™ in 2009 to 55.32 million Yuan-a™ in 2029. Thus, the effective measures should be taken to con—
trol the sources of heavy metals in order to reduce heavy metals accumulation in vegetable production systems, and in order to decrease the
heavy metal pollution economic loss in vegetable fields.
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Table 1 Standards for pollution assessment of soil heavy metals(mg-kg™)

HER I () IR (i) %% Ceei5ge) VEAGREED) V& (EISH)
Cd 0.12 0.25 0.6 14 2
As 10 17 30 50 70
Cr 74.88 99.54 150 350 500
Cu 2837 40.63 120 280 400
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Hrh R ARX(8)F R, H n>1, Table 3 The values of parameter & and 8 in pollution economic loss

model of soil heavy metals
2 RS BH cd As Cr Cu
= N . a 275 335 298 210
21 HIRESRHGITIERE B 5.09 0.15 0.02 0.02

X R R T RS 13 T 4 FE SR i & 2t
TT8I oM. NR2AUEFH AMELERENEE
905 1 43 5124 : Cd 0.058~0.358 mg -kg'; As 4.90~14.69
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WS ) SR LT HE (239780 1Tt a™) ;8%
JEHE(9).(10) 7335 Bk g Hb TiT i S o - 3 B
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M S FTLLER ), & B E e R {5 PR R AR
/MBIy Cr>Cu>As>Cd , X i AE 4351 K w(Cd)=
0.32.w(As)=0.23 .0 (Cr)=0.24.w (Cu)=0.21, EAT &
SR IS YRR RIEETE 1.00%~1.671%2 18], Mk 5
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Table 4 Assessment standard of integrated pollution loss rates of

soil heavy metals
GHEESBIGYRBIRE % EH
<4.489 I % (Ew)
4.489~8.610 I % (35 %)
8.610~35.868 M4 (z155L)
35.868~99.770 V& (Hi54)
99.770~99.999 V& (FEGH)

RS KFBHRIGE LRI ESRTRRER
MECEFTREFHREE
Table 5 Pollution loss rates and pollution economic loss of heavy
metals in vegetable fields of Zhangjiagang City
Cd As Cr Cu =h
BERBITYARKRI% 1.00 1.23 1.67 1.34 5.02
AN E /o 0.32 0.23 0.24 0.21

HEEREREFHRRR
Jigu-a’

397.80 488.10 664.33 533.05 1997.99

AK. GEESBIGRMKEN 5.02% , TET5 1 FHR
R EF LE, MiEEKE. BHTFRZEBT B
FIEEFREKR, IF HERSERe R R tigh S f i as =
RIS, HESRIGRAATRAREME
K, 20 1998 Fi it -a’,
23 TEESREITHMATIN

AR SR K 2R WS TH 5% SRR R IR M SR P A
RIBHAR, HEREE ERHFIR b2 A E B3 In
TR AEERNIMAK, R Sa HIEPESBEAHE
H) BT, B s TS TEE &R 15 e A Tr it 2k B anfn]
TR G IR S, o RIFHENT TR K s T B SR
TIEPESE S ROV RV, BEE G R L

2 ¥FEMHRETIRFESE S BHMIRESRITHHE(n=99)

Table 2 Descriptive statistics of heavy metal contents in vegetable soils of Zhangjiagang City(n=99)

TH FIf/mg kg B/Mi/mg-kg'  BRfH/mg-kg!  biEE/mg-kgt AR REU% T IR RE R
cd 0.183 0.058 0358 0.069 37.70 0.009 -0.625
As 8.73 4.90 14.69 2.39 27.38 0561 -0.332
Cr 76.32 4420 122.30 15.59 2043 0231 0315
Cu 39.78 14.10 82.90 13.57 34.11 1.093 1.465
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B, As & B (KRR AZE),Cd Cr F
Cu 3 MEEE TR NFEE IR 2 5144 0.008.3.90
mg-kg?-a” fl 2.00 mg-kg™-a”, R H RTHEFFEE
Y KA 3 (2 0.135 hm?+a™) FIEE 4 & B94F 380
&, Tl T ARk 10 a(2019 4 )F 20 a(2029 4F ) EESE
13 Cd.Cr.Cu3 FEESBTEMNSE, JFU
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Cri k&, SRR 6,

MFE 6 FTLAE ), FEE BRI AE A FR A 38 hn & £
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s WEERAT LA 1, & GRS P A AR R A9 3G hn i
FAEERMY K, BEERHREFTHRAREA WY
b, 2009 4EEE SR+ IEN E S BT RAETHRREN
1 997.99 Ji 75 -a'; 3| 2029 4Ek 5 531.65 F T -a™,
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3 itig

TG R 2 PR RAR T S — b RE S By et 2k A2 A

FINLIERPEAR R, F B - TIABE T B PR 45 SR v i
A SR AR IR AT SRR, 2 I AP | 4
BEH & JR MR R B AnE(GB 15618—1995) — i br i
) — 2§ 0 T 7 NI 7 5 3 b DX R Y R R D A
BB ES BRI RMARE(ERT). TUEH, Y
BN FEA R ER , TN RA H B AR, D4
| BT A ) — 2 AR VR B A TR, AT
FLBIGRIN AR ETE 1.47%~2.33% 28], 58 E
S BRIBYIRRRIRT T 7.64% ;T L 24 H 5B 0l
TR, BESE G RERELE 1.00%~1.67%Z [,
GAELBITRARN 5.02%, 7 I, B EHE S
T EL B TS Y PG BBk . A SCR A RY3K
KB X EEEPEEL L EREMRETRSE
] R fE 1 )9 56 2R A RE ), LR T 40 b I e HE T R v
WX P ESREITEN ARE =, HILIRIS A HI5
MEREE LB T3 Y45 R 30T DU TS0 b 2 B Y X
HER YR L SERN—F AR E T
FE M ZR-G 4 TR TS YL R Z8 I 1 B L ST Hh S B 24 b,
HITEDL , H—F A% e B = ISR IE .

KT ARFRRETHEERTRRLER
Table 7 The pollution loss rates based on different background

concentrations of heavy metals

BMESRERBRER womseR

AT Gl A G Cu TERHEM
LETEREEREL 147 206 233 200 764
HEE 100 123 167 134 502

—RIIHFERMT, GRS R Pl R &
YR (AASZE B2 g - i R P R R
BN, EXEFYIEFEAEEA —ERH CuZn
L AFHER) Cd As SFI0E, KA AT s S
&R 9 R TEA S HIR AR R AT REIE X Tk i 30
EM ST Co TRHMBSFHE. N T
FEERENR R, B H S ST R, Ao
PR A = 1 AR PP E R AR IR — T SR
T TV F W HEBCRAA HLIEHE P AT s R & &

R 6 HHEBHHRIHARE 102 7020 s EEBETRMAXNESCRITLREFREAETRN

Table 6 Prediction of soil heavy metal pollution loss rates and economic loss in next 10 a and 20 a of Zhangjiagang City

4y PR RITRIR R BATARSIIRS.  RBEHTBYT e R TR RTS
Cd As Cr Cu Ju-a

2009 1.00 1.23 1.67 1.34 5.02 0.88 1 997.99

2019 1.50 123 3.70 2.20 8.17 0.97 3 248.08

2029 224 123 7.95 3.60 13.91 1.06 5531.65
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