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A% 5T 06 BBUHE TRT _b J  vE U O SRR R 7 XA TR O B U 4R N B A F B B g BF 5T X3, 3 TR O B
WEKEEMER 1 km REFHMKRBEIEAKX,F 200 m RE- NS5O EEREL, WRAEL S5 T
BEREFEES 10 m.50 m.100 m.200 m M 500 m % E 50 I FIWEURE &, BB 7E 2000 m AL X FRIZ B 2 % BE AR
TR BERESES M AR ~20 cn $HERRE L2 500 g. & BIE F B AL &% 10 47 L3RS
U448 B2 500 g, BISL B AT A 40, MEMU BT 100 HF&H.
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KA — R - S EREMER Cu, 2B — R — SRR — B &M R Cr, KI-MIBK %8 Pb.Cd.
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BRFHEEPEP=C/SORENET I LYEN TR EARERERENBIRRALREBE, FER
BB M LB RS SRR AP S AR AR EAERE FHREEEM L BB R YA R FHEEERY
PE 5 B R B BT B LT B BB (P =[1/2( Py + Po?) 172 7R, B T B VEHY 1 8845 2 B 6] B 3R
RRBGEROAFARSFRT FEGLRYNEFHELRYE. BRZTFEZR T LERENAFRTRK
L, M HRE G E L EYBIREE TN R ERERE AR FSFEZERENN LR EMSESH
AR MR ARRERT ENATRMNARYEAEMAESBSABENEE N, UELBRENESH
HERILZH RAEZ BN (Lo = log, Co —log: [K X B, DRR R F BT KB T 3475 42 51 # 48 xt
FEREERENEABRES AR, ZFENTENERSHEREFE LRI REDIEHREBER Z4EX
BRYEES HZRT T HASREFR LE—HYERR "ML E —MAEYERRHAESHN  EER 55
ROFHEARME S, FIHAEFHREM T EEYRRE RS AT SR REL B+ EARAL,BL
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MABE AR T RITRYERTGFHER, URKEM T K P OEBEM, L RESKNRRRN LR
“ERVHBRIEHRRE, AHEEWBS RAFERCREER”. B, 4 RBARESHEHEKRT 1LARE
JRGSE 5 0251 1R BE P AL A A 0 o B 3 PR 5 S RARGR S R EUN T 1, 415 A A&

2 ZERE5iTe

2.1 T RESRESR

HERTA I ETPESRUESERNR IR R 1A, SHABRNEFENRBIERLEESLR
HYHEFEESBERAESABRRE, TELPhHBLMHAR KRR Cufi Cd, XEH THIHEFA
RMEEHERERESWOLRER. — T ERAMEH IR PEHEME Cu Ni FEMAFERSHBGEA L5,
A—HERAG M S Pb BB RAE R Pb 53, BIETE 2000 F£2 )5, AREERBENZEHH SRR
W, Pb F BT 130 mg/L £A. B, Pb.CuMn ERIENXEIBRMWARBMESBIS LY ASEFE,
HEZEREASHARRR ZET CAi55, BAEG R MIER , A 4 H i B R E.

F1 HEROZIHACELRIR mg/kg

H5ARER/m Ceq Cer Ceu Cry
10 0.31 84.1 80. 0 381

50 0. 30 76.5 57.0 351

100 0. 30 75.1 47.0 249

200 0.28 73.3 38.0 217

500 0.28 72,2 37.0 145

w B 0.25 60.8 25.7 65.0

2.2 ARBXIHBESBISRESKRITM .
RIER L OBEWER, (L EAHRRRE) (R DOMEBTF RN EMS S E R, R L5
B REBRE A PR ETIEN MG RIE 3 iR,
£2 IWFRBRBABFANSRESAREHUSEE  me/ke

HEeR AR — AR AEAE TR ZRIRER ESEERME
Sca 0. 30 0. 60 1.0 0.4
Sex 150 200 300 100
Seu 50 100 400 100
Spo 150 300 500 56

H+ 2ETERERBEREPEAMK RS RRB TGS EE.

P 3 HRAM, — R Py KT 1 WAESKERZA R EN, W ABCECEER T LR
L3 2X50 m I RASKEN. MY T LEREREE —FhrE, FERCEESRERCEFEH R MM
200 m B R H, Ppy A 1.54~3. 21, B LR RBEB KK KT, LR T — R W X T ZRAZHET 5,
TEGRFEMNELERR, HASKBEMURT 10 m EHE,50 m IAB FTESXE IR F KT RiReE 2%
IR HEXT T = RARHE , A SRR T e A KF, RIEWZ2H; ——RESKER RN REH M
Xt FIRA B AR B RO RR B HERR I R PI 50 m AP, REAEBRIE R E A d, 10 m DL R B AR N —
AREATHRAELE 500 m WEUAAERESEFAKAKEL SRR 1 MR 2N ESLEBE",
Cd.Cu.Cr ZMHELBHBRTLETHEZRLRME. HE, AE X HX A Pb AR BKTIEA KL
AERABTEEFPHESE2BE 16. 120, ZP KB T8 Pb A RMESF; WENREGRMELSR
B PE DR A S IRIR L2, BUA R R AR R # A 2 500 m YE Bl R BE BT B B

BEAh, PSR 1Bk i SIS R, o A A B T EOE N D SR e M EOE AR RIS LA, 55 R
N 4 P, HLEBER 4 R 3 WPFM AR AT A, — B B T8 50 AR BRI BOR I BA X BI5 R H 117
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R TEAERE N RETN, MEBREEFRREEARN, ELER U LR RE: —RAES &
BB EEREAEAN, U—RRETEN R A, 10 m BEE AM Cr fl Cu MBS HE Pb WRES
Yo, BHGEA NP EER, HREB TS L ZRAAGEFH 7 80 8A KB 1375 e 4 S XUR B R 1 3
BT WM EANLRERNERB AR LIS, AABFRESRNER RS SRR HLTTIRE.

3 BERGLIMIELRITMNER

A B + Cd /T CrBTF Cu ¥ Pb B F KR
BB/ c BHESES P; Q; P; Q; P Q; P Q; ZEEH
— R 1.20 0.75 0.26 0.16 1. 41 0. 36 3.72 4.32 3.21
10 ZRinHE 0.17 0.11 0.17 0.10 0. 46 0.12 1. 34 1. 56 1.15
ZRIFE 0.08 0. 05 0.10 0. 06 0.09 0.02 0.73 0. 85 0. 63
— G AR .00 0.25 0.18 0.11 1.29 0. 33 3.36 3.90 2. 87
50 iR 0.14  0.09  0.11  0.07 0.42 0.11 .22 1.42 1.05
=X g3 0. 07 0. 04 0. 07 0.04  0.08 0.02 0. 66 0.77 0.56
— Y 1. 00 0.25 0.16 0.10 0.8  0.23 2.16 2.51 1. 86
100 TR 0. 14 0. 09 0.10 0. 06 0.29 0.07 0.78 0.91 0. 67
SRARYE 0. 07 0.04  0.06 0.04  0.06 0. 02 0. 42 0. 49 0. 36
— AR 0. 80 0. 20 0.14  0.09 0.50  0.13 1.79 2.08 1.54
200 it 773 0.09 0.06 0.09 0.05 0.17 0.04 0.65 0.75 0.55
SRR 0. 04 0. 02 0. 05 0.03 0.03 0.01 0.35 0.41 0. 30
— R AR 0.80  0.20 0.13 0.08 0. 46 0.12 0. 94 1.09 0. 81
500 ZRAIRHE 0.09 0.06-.. -0.08 0.05 0.15 0.04 0.34 0.39 0.29
=& 0. 04 0.02 0. 05 0.03 0.03 0.01 0.18  0.21 0.16
f4 EHIRMINFERMERILCR
FE O LBER 10 m 50 m 100 m 200 m 500 m
*(9 sy BB HEREE BERE BREE HBEE BREE WEE BREE HWHRE BREE
Sca—% 1.03 B 1. 00 x 1. 00 X 0.93 x 0. 93 x
Se—% 0. 56 x 0.51 x 0. 50 X 0. 49 X 0. 48 ¥
Scu—% 1.20 B 1. 14 B 0. 94 X 0.76 x 0.74 x
Se—%& 2.54 ZEr 2.34 E=Y;3 1. 66 LT 1. 45 LT 0. 97 ¥
I3 Sca =% 0.52 x 0.50 x 0. 50 X 0. 47 x 0. 47 ¥
? Sc. 24 0. 42 x 0. 38 x 0. 38 * 0. 37 x 0. 36 ¥
5 Sc. =% 0. 60 X 0.57 X 0. 47 x 0. 38 x 0. 37 *x
% Sew— % 1. 27 B 117 B 0. 83 % 0.72 % 0.48 %
(P  Sc= 0.31 x 0.30 x 0., 30 x 0.28 I 0.28 I
S =% 0.28 X 0.26 x 0, 25 X 0. 24 ¥ 0.24 x
SVe, =% 0.15 x 0,14 x 0.12 x 0.10 x 0. 09 ¥
SV =% 0.76 x 0. 70 ¥ 0.50 ¥ 0.43 I 0. 29 b
Py —% 2.03 il s 1. 88 =353 1.38 =¥ 1.21 =¥ 0. 88 2
bt 1.03 B 0. 95 B 0.70 HE 0.61 B 0.45 HiE
= 0. 60 g 0.55 g 0.41 WiE 0. 36 WHiE 0. 26 Wi
Tgeo Ccq —0,27 x —0.32 X ~0.32 X —2.42 X —2.42 X
Cer —0.12 % —0.25 ¥ —0. 28 X —0. 32 X —0. 34 x
Ceu 0. 64 7 0.56 E23;3 0.29 7 —0.02 x —0.06 T
Crp 1.97 % 1.85 o4 1.35 e 25 1.15 g 0.57 7

I Pn AT G5B 368 BOE R 5 Lo LR R B HUEEAT.

SZEUEAFRN L RESNERREEREBEN T EBEED 5 LR LSRR R TN %, 2R
FHRBEMM R RIEEOL I EX MG R Y M Y TRER B MW E BAE R, WsE %S
RYER B EIRERC B R BN BN SHE YA RS TERESHE, EEENEZR
THEFRELRHMEEZER. TRFRY S HRRE RN FREGEERM L Bt — SRR FERE K
WA T BT G AR B T EAE SRR RY, R T L RRB ARG S . ERE R RE
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ARBU” L B B e 398 3 30 M 4 . N 6 18 BB X BT PR A 4 B B AT 4 GO A, O I LA E e
RO BT P EAREREN SR TEEEHE, BRE S ERERERR AR L MR XS,
KRB VBRRBE XL RRBEANAR  BELHFEENER" T FESLEFHERMER, &
BRI AME”. WN7E 50 m 4L L 3|HE G Pb EREE B4R 7570, A/ L BRI MEE RET
Xt 355275 B B A Y 18 TR A

3 & ®

ﬁm,nuj:ﬁ{?%%ﬁi AREFRE EAEREIEE EEBREATEESABRARER &2
ST B RRREE NG IFN R, B EATRERTR IR PESROESRE TN 457K, &
TABRZEGFRMEMANESRELEPH R BEARAFERN L RINERHE LR 4EBUE, HHERIG
WM 50 m AN, AEAENEHRRE MM, 10 m U AEFEEN— BB TREE™,500 m B UHN
AEBEE PR, WE, i TABRKERFEFRAR, ERA R PR KEMEL 500 m A,
AHUETRREFREBBERN AR ETLEESKNER RS WBOEX L5 RRRESX BRI EIL L
B2 G R S B B T Y 25 Sh BB M L R AU B R R TR (AN 20 B 308D MR IR (N E & JB R K VR SHERERD
JH 2 TS G A 25 KU B R AT A, B AL X A R AR A S AR RO MR S R B B AR AL
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Development and Application of Ecological Risks Assessment
for Heavy Metals from Road Traffic

HAN Guoxing' , FENG Jinglan®, SUN Jianhui®

(1. Environmental Monitoring Centre, Xinyang 464000, China; 2. School of Environment; Key Laboratory for Yellow River and
Huai River Water Environment and Pollution Control, Ministry of Education; Henan Key Laboratory for Environmental

Pollution Control, Henan Normal University, Xinxiang 453007, China)

Abstract: The rapid development of motor traffic in China increased the heavy metal contamination in the soil aloﬁg the
roads, which caused the problem of the safety of environment and food. With the soil which on the sides of Shanghuai road as
the main research object, the heavy metal contents (Cu, Cr, Cd, Pb) in each of the soil sample were determined by using flame
atomic absorption spectrometry. Considering the function and quality of soil and the risk, ecological risk model for evaluating
heavy metal pollution in soil was developed, which combined heavy metals concentration, background values, soil quality stand-
ards and principal pollution factor. This model was applied to evaluate the risks from heavy metals in the soil along the Shang-
huai road. The results indicated that the quantitative conclusion was obtained and the subjectivity of Nemero index and the
fuzziness of single index and Geo accumulation index were conquered. Accordingly, this model not only assessed risks from mo-

tor vehicles but also provided the guidance for land use.

Keywords: motor vehicles; soil contamination; heavy metal; ecological risk; comprehensive index



