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Evaluation for the heavy metal pollution in soils of Jinchang City
based on double weighing factors of fuzzy mathematical model
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Abstract: This paper studies the mining city——Jinchang in the western area of China. The method of fuzzy

mathematics is used to evaluate the characteristics of heavy metal pollution in urban soil based on different

land-use types. The results show that, the ranking quality for soils from the habitation are Il , the public

infrastructure land are IV, the industry land, the roads and squares land, the agricultural land and the city

greenbelt are V, Ni and Co are highly contaminative, Synergistic effect of sand and dust storm, s’oil and

water loss and acid rain strengthen the pollution degree, the serious pollution is the “bottle-neck”

problem in the sustainable ecological development, so that it is high time to take measures to prevent heavy

metal pollution.
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1.1 AREEER

EEMMTHEERAR, DALREEES
B, A ERz “BE. ZHREHREES
HRREFEES, NE2EBR T EFEH. 2007
FEWAEAAD 27.06 FA, SFHAB19.96 FA, K
HALEE 57.55%. YERBE R X £ F 2R
FMBERET, EF RRABRTRNSEET A
RASHE, TWREFEREXREY, BT EM
IR T XEE EXFE, KAMEHKRES, mLy
8. THREA. BRAMKLERAEERH, FH
BRKX 20 hm EEEZRFER, SERXERY
74%, FEREFERR,
1.2 BAEBHY, mRHEKE

S R A AR BRI AR
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LIt i, EXB R 3 km WEEAZH
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M, REERLARAT, BE, i3 100 H, &
FrEH.
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0 0 0 0. 6563 0. 3437
2 T E
o %ﬁﬁ 0 0 0. 8500 0. 1500
2.1 BREFHAF Ac = [0.4000 0. 6000 0 0
MNEETEARABRLM I RERLRGERPER 1 0 0 0
HAMBELSRER. 4. H. BNEESTENEFE 0. 7400 0. 2600 0
(& D. 0 0 0 0. 1000 0. 9000
X1 #FARERFEEIESHSRN 0 0 0.4275  0.5725
LR FEHME (megekg™) o
Tab 1 The average contents of heavy metal elements Anm 0 0.9635  0.0365 0
in soil environment 0.2296 0.7704 0 0
T - - o o 0  0.080 0.9200 0
0 0 0 0.1875 0.8125
BEAEm®%/R  180.000 55.900 52.100 0.163  10.100
P 0 0 0. 6500 0. 3500 0
) 295.000 46.000  34.00 0.105  20.
As/C 0 G0 Ag=1] 0 0.812 0.1688 0 0
LR M®/M  384.000 62.900 43.500  0.220  23.600 0.6444  0.3556 0 0 0
k5
A/S 370.000 54,000 54.000 0.164  21.000 0.6000 0. 4000 0 0
#/G 780.000 91.400 74.100  0.365  24. 000 0 0 0 0 1
£®/E 1590.000 142.600 179.000  0.260  27.500
4 511.000 70.800 67.100  0.211  22.500 0 0 0 0.7150 0.2850
TS +519. 000 +£36.000 £53.200 £0.101 +7.400 Ac = |0 0.5781 0.4219 0 0 ,
2.2 HIEBIEMIRA 0 0.6734 0.3266 0 0
EERABER (L WF % EEGRE) o o 1 0 0
(GB 15618—1995) %f X 35 + 3 #k 17 ¥ th & 7™ 4 R ro 0 0 0 1
2, HCHHRESBERE L EESRTEY 0 0 0 0 1
BREMHAKREER; NEBESRKREEFRRZ A, = |0 0 0.6313 0.3687 0 |.
BREL A MR B R, Mo MBS R 0 0.9742 0.0258 0 0
Hakanson i) % J& % 1 1 1 5 20 B 0 2 ) 2 4 0 0  0.7083 0.2917 0
HB(R2). MEMEREHAA, CELROSANH

®k2 IHMESRSRBEESLRFA
BREWBHES (mgkg™)
Tab 2 Standards for grading of the soil heavy metal pollution
and the biotoxicity index of heavy metal
whk kiE bk BEk PERE €5k A
B ¥ I | il i \ E-E '3

Ni 35.200 60.400 160.000 240.000 400.000 5.000
Co 12.600 30.000 40.000 80.000 120.000 5.000
Cu  24.100 40.600 120.000 280.000 400.000 4.000

Cd 0.116 0. 251 0. 600 1. 400 2.000 2.000
As 12.600 19.000 24.000 36.000 60.000 3.000

2.3 BIBHEFIFM

REEAERE J=(1,2,3,4,5}, HHIRE
(B MEE RIS, hE BB, BR1A
KZHBE, BEAMERNLRZEHERK:

0 0 0.7500 0.2500 O
0 0 0.6025 0.3975 0
Ag = 0 0.8552 0.1448 0 01,
0. 6519 0.3481 0 0 0
1. 0 0 0 0

L. BEIWAM, RE, SMMERT ZRHL+
BEEE, X VREFE, REEHKTF 0.8,
BRI RZFY, AFRMERHHEEVE
hISE; FERBYPEEESE, JFVRETE,
FRERERN1, T AmMGEHPERNEPITEYE,
Hp T AFEREENRNS57.25%, EERKRHIGHE
Zsia), JEAE AR 2 i Al b LA RRGE BT S R
RHMEBEYE; AERBFEANDRRISER, #E
R 85.52%, RAMMEBRNPHIRSERE, 5
RAHE; BERFER, AL HEALMERE
GRS ET [ RiEE, T, gfmgEsd
KB N REEE, SRAER,; WEBERE P
B 1 RiEE, AL, BRI HAMP NI
FiiERE, TUAth. FBMEHPERDRERS
v, REESDIH 92%,100 % F1 70. 83%.
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H, MR EAEMREY. E2REEELA
RELEBRIB, HRAHERBM. WAL
SEARAEGE, FETHARXEZ~ENEE
R4, MRENREAFETH, STHRETT
Rig, ARZBKEBRMAELHNETE. B
M5 T Az REHABREY, BUEMLE
T XFHERR, EERGEFABCLER
ILED VS FFFE AR KA B A2
2.4 SHREAFNEGETH

ZaR1MEK2 BIELREFNEMEG 3.
WNEEBRK, BELRESARBERBTREREM
HBEHEANBEZK.

%3 ESTETFHNERE
Tab 3 The weighing of every assessment factors

LEE 34 Ni Co Cu Cd As

S AL A 3 0.296 2 0.2916 0.1110 0.1375 0.163 7
AFEHAMK 0.39950.1974 0.0596 0.0729 0.2707
I ARk 0.3899 0.2024 0.057 2 0.1145 0.236 0
EB Ak 0.4102 0.189 8 0.077 5 0.093 2 0.229 3
% ®n 0.4909 0.1823 0.0604 0.117 8 0.148 7

K B 0.593 8 0. 168 8 0.086 6 0.049 8 0. 101 1
2.5 BEHMEZRITNER

BRBEEHF A MPEDRRGE DNRA B=
AR, BpRI8 & A LR IFN FRGREE B,

R4 B KRB BRI R B IR R TR TS %

FK(E D,
=4 BHBETFHER

Tab 4 The results of fuzzy comprehensive evaluation

A% 1 I il N v :2
EER®k 0.2533 0.1428 0.4139 0.1900 0.0000 [0
AR EF R 0.0967 0.2360 0.2382 0.2918 0.1373 IV
I s 0.0263 0.1622 0.3057 0.154 9 0.3509 V
KB MK 0.0601 0.2351 0.2281 0.1433 0.3333 V
- ) 0.0000 0.1142 0.2127 0.1303 0.5428 V
£ w 0.0000 0.048 5 0.1275 0.0614 0.7626 V

k3K ATE, 6 LBAFALES, &
Rt s aRENDNRBRES, REEXR
0.413 9, HPRMEBINERK, 5515 0.296 2
0.2916, ARPHEAMEARBEERH TNED
BH, REBERHN0.291 8, HKBZHEEKXK, KPR
MBI ETRBREKR, 4518 0.399 5 # 0. 270 7;
TR REBIVEREISYE, KPR, BMAEH
WETEKE KA, 43718 0.389 9,0.236 0 1 0. 202 4,
HTTVRABRERMALE S REIE R XES,
BRI E SRR, B GRANEARERR

HVEREGYE, HPRMBMHNETKEKR, X
0.410 2 1 0.229 3, £k 2% 0.189 8. {FMAIK
HE L EFERBENVREGYE, BHSMRER
K.

3 4iE

HEEENTETLEHNZELERY, BULATHE
BT RHLALERE. BiRIABFTENLRE
EREER, CRAHESHRBREBOMA, U
bR, KERRULMAFHEEH, EMETE
ERISREE, DHRRSEHRFEECEER
BE.
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