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A comparative study on the risk of heavy metal pollution in the soil of the urban
expressway with and without greening trees

Aliya Baidourela”, Peng Xiaodong, Yang Gongxin, Cai Kaixu
(College of Forestry and landscape architecture , Xinjiang Agricultural University , Urumgi 830052, China)

Abstract: There are many sources of heavy metal pollution in urban soil, which have adverse effects on the health of urban residents
and the growth of plants. In this study, taking the soil of the River Beach Expressway, a typical urban road in Urumgqi, the capital of
Xinjiang, as the research object, the distribution of heavy metal concentrations in the soil of the green belt on the side of the Expressway
in Urumqi city is analyzed, the soil pollution status is preliminarily evaluated, and the rational construction and construction of the
urban green belt is provided with a theoretical basis. The main conclusions are as follows: (1) In the study, the average heavy metal
content of the soil on the roadside of the green belt and the road without the green belt decreased significantly with the increase of the
road, indicating that the urban road had a certain interference and increase effect on the mean soil heavy metal concentration. (2) The
average value of various heavy metals in the green belt (39.61mg*kg-1) is less than the average value of various heavy metals in the
non-green belt (42.47mge*kg-1). In the test of the paired samples of various metal means on the green section of the expressway, the
difference has reached a statistically significant level, t=2.614, p=0.013<0.05. It shows that the green belt on the side of the expressway
has effectively reduced heavy metal pollution. (3) The Nemero pollution index was calculated for the heavy metal concentration of the
soil sampled in each sample area, and the soil of all sample points was clean soil; The geological accumulation index of heavy metal
concentration in soil on the roadside without green belt has reached the moderate pollution level, including Cd, between 5-70m, and
Pb, 50m has exceeded the moderate pollution level; In the potential risk index of soil without green belt, Cd has reached the second
level of potential risk at 5, 10 and 30 meters away from the road.

Key words: greening trees, soil heavy metals, pollution risk, geological accumulation index, potential risk index
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Tab.1 Basic characteristics of green belts in different configurations

FAES

A B EEIm AL P B2 /Canopy R AR R ime Ak A ZE

Classific- . . . . .

ation location Width density Tree layer Tree species composition

W (87°35'46"E, 43°5127"N) / / / /

. (87°34'51"E, 43°42'7"N) 90 0.72 14.2 7B 2 B 1
(87°36'17"E, 43°46'36"N) 70 0.66 7.6 6 M5 3 AMr: 118k
(87°36'14"E, 43°47'38"N) 55 0.73 7.8 10 K i

C
(87°36"28"E, 43°46'18"N) 65 0.61 10.2 10

T AR B SR EC B, SRR AR E SR X R 24T I 5
Note: the composition of tree species is determined according to the proportion of each tree species, and the canopy density of green belt is determined by diagonal
method.

AR LUH RIS S E P S EARF T L S E NS 4, AR TRZMEE REARN Cu: 26.7.
Ni: 25.2. Pb: 19.4Cd: 0.12 . Cr: 49.30(mgekg-1)'5.
1.2 AT EATREBITME A SCRATE L3875 Y vr 0 b 1 A A28 5 B0 W 2 45 60i5 e da 3
PRANE 11819 6 B R0 T PR e 0 398 ¥ 4 Ja 5 e R AT 1 VP, Hab AR m= (DL X ) B
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Fig. 1 Analysis of heavy metal content in soils green belts (mgekg-1)
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Fig.2 Distribution characteristics of heavy metal content in soil with and without greening belt

PRI TSR A — M, ANFEFEE A E SRS = A E SN Pb: 320.38. Cd: 2.67.

Cr: 622.56.

Cu: 267.79. Ni: 273.14(mgekg"), 1= A SR — A RAE 15.93% . 34.85%- 8.74% 0%~ 6.55%, K] (2),
B &R E LB THME (39.61mgekg?) /NT LM S REE B TIIHE (42.47Tmgekg ). X RIHE
PA LA B &M & BT HERS AR T, fEERCEISGTF ERREKTE, =2.614,

p=0.013<0.05. ijd BHPEs B 2ptb iy i 2 78 IR T ESJEi5 g, &R 2.
R ALFGUTIEESREREEHRE

Tab.2There is a significant test for the difference between heavy metals in the soils with and without greening belt

A% H/ME B KE ¥IE PrUEZE  tfE P (Sig)
=
Jeektear 35 0.28 107.81 42.47 4.02 2.61 0.013*
Haktbar 35 0.21 100.66 39.61 3.74

WE T A Ay 5 T e P e 0] - 398 o <o 5 B M) B A R 1 M I T AL, 0 PR T T R
B e Rk AR T IR B, et R E )R R I EIE R 30m LS B3

BEAR; 30m Ab -+ 48 5 J vk LAY R E AT 10m Ab H IR G
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Fig.3 Analysis of differences in soil heavy metal content at different distances from roads
2.2 RIFBMELFU TR TIRES B IS RIEHHE

Mgy LI E G BRI B E R 70m DUS AP R 5m. 10m. 20m. 30m. 50m At 4
JEIR S 2 AR 22 5 . ek Abay 138 1 4 8 IR FE M B B vk v T A 1498 J 4 VR P 3941
BOIE I 80-100m AbIHA LS EARIRE L E S, AHENE S LI E S EIRE N TR O A, B 3.
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Tab.3 Nemerow indexes in study area

FEm P CRETS3EH0

Pn (ZR&T5 %

R
Distance  Pb Cd Cr Cu Ni
5 2.45 0.73 0.41 0.49 0.25 0.50
10 2.74 0.78 0.42 0.40 0.26 0.51
£ 5 20 2.83 0.63 0.38 0.41 0.21 0.45
i 30 2.22 0.68 0.43 0.38 0.21 0.46
Tﬁ 50 3.00 0.60 0.31 0.36 0.19 0.44
70 1.90 0.55 0.28 0.34 0.17 0.41
100 1.61 0.47 0.25 0.30 0.16 0.40
5 2.40 0.57 0.40 0.48 0.22 0.47
10 2.36 0.53 0.40 0.45 0.20 0.45
20 2.29 0.52 0.36 0.49 0.23 0.48
A dKiie 30 2.00 0.52 0.33 0.37 0.18 0.43
50 1.89 0.43 0.30 0.36 0.17 041
70 1.84 0.38 0.26 0.33 0.17 041
100 1.67 0.35 0.24 0.31 0.17 0.41
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AT TS B AN R i LSRR A L SRR P HEAT 15 RAHR BN TR, S, o s Bk 2 A
B B JE W T R R R DI B B G, B Cdy 5-70m ZJA], Pb. 50m Ab OO H TS ek
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Tab.4 Igeo numerical results in study area

A B /m lgeo 3t R EIHHEHL (Muller 3530
Distance Pb Cd Cr Cu Ni
5 0.71 1.29 0.48 0.28 0.31
10 0.87 1.38 0.52 -0.01 0.39
20 0.92 1.08 0.38 0.04 0.04
L&t 30 0.56 1.19 0.54 -0.09 0.06
50 1.00 1.00 0.09 -0.14 -0.05
70 0.34 0.87 -0.09 -0.25 -0.26
100 0.10 0.64 -0.26 -0.40 -0.32
5 0.68 0.92 0.44 0.26 0.16
10 0.65 0.83 0.42 0.18 0.02
20 0.61 0.78 0.29 0.29 0.21
e i 30 0.41 0.78 0.16 -0.12 -0.12
50 0.33 0.53 0.01 -0.15 -0.25
70 0.29 0.35 -0.19 -0.28 -0.22
100 0.15 0.22 -0.29 -0.35 -0.21

TEEFA T - SR P I T <R R R 5T R U A B B R T e S DA B AR TS B BER O T1.43%, 5L
iy 3 P 4 R VR FE AR B4R RIS YRS A 71.43%, TR AR B B2 IS ek AE . nIASH, Sk
A B R R GRS AR T, R 4. AIRa A 3 H G Jm ik B AR IA B H A LB S R BUK-F .

LA FE X Hakanson JEEAEZS MK HE B3, Tokfbaty LI 7E BRI HRE 0, AL HEEJFIK
FECIEREE — A TSR, B4E Cd. fEBIER 5. 10, 30m b CIE R X 5 — & 40KF, &K 5.

*® 5 MREBEESKIEIEE
Tab. 5 Ecological risk index in the study area

FH B /m Hakanson 78 7£ 4= &5 XU 18 2%
Distance Pb Cd Cr Cu Ni
5 12.23 110.00 4.19 9.13 9.32
10 13.68 117.50 4.30 7.44 9.82
20 14.15 95.00 3.89 7.73 7.73
stk 30 11.08 102.50 4.37 7.04 7.81
50 15.01 90.00 3.18 6.82 7.23
70 9.51 82.50 2.82 6.31 6.27
100 8.03 70.00 2.50 5.68 6.02
5 11.99 85.00 4.08 8.96 8.41
. 10 11.81 80.00 4.02 8.49 7.58
20 11.46 77.50 3.67 9.14 8.70
30 9.98 77.50 3.34 6.90 6.92
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50 9.45 65.00 3.01 6.76 6.33
70 9.18 57.50 2.63 6.16 6.46
100 8.34 52.50 2.46 5.87 6.47
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BITERR R IE SOm LK, ShZ5 10T e S BRI VTG 5% . EESLILTE AR SR, GREH, b
BEES RN, RN R AR A R s I E R RS, SAS R 8. MG T 4N E
LIRS PTG AR B, LR SR S R G X T IE LA TR, LU VA PO BE B TR
BT, AR 10 90 BBl BLE 20 m S B 2.
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AR VAR LT - 3875 YA P AR R, I I R 2 Y, AR T RE A A SR LS
ety -4 5 B R M B VS YA PR B AN T 0.7, BRI, ETERN 100%; MU BiHEEUNT 0 B TR
EUARA . IRNIEE S YHEEUN T 0.7 B TIERORSMNL, 1EG AL O 1 T )R b R BUR RS
YAR A AN 28.57%, AR T PIHED IS5 YPGB iR s Ve A A KRB EUN T 100 JB TsiiR s, AHE
e H I 4B S Y E 2 KR T ROB S N 95.71%. AR =Rk, 2RI H0E b Il T BT
RS Y TSR, BTGB Cd, At e B B0 B B VS R4S . BBUR S, Muller 48
B T AR TS YR 4050, T RA R, IEREORAT SR USRI 1R AL, DUE TR Y

4 &k

4.1 WFFC A SRR 5 TC AR 0 - 358 5 & 8 5 B 2 M B A 50 30 I PO 088 0 T S PR AR ) U P B T i
Xf g R IR A A —E T SEnER] .

4.2 HHMTERELETIME (39.61megekg) NT LGN KR EEE T IHE (42.47mgkg) . FPE
A TR B& M & 8 P EI T AR I b, 51 257 CR RS B REKE, =2.614,
p=0.013<0.05. 15 B Ide B 00 T Al iy AL 3 7 A7 R FRAR T S 8 i 4

4.3 WP FE X AN KA 1) T35 B IR VR FE HEAT T M D S e AR B T B, A5 BT IORE A LYY B TS
88 Togp A BN 358 A T M T BT R A A B S GRS, 4 Cdy 5-70m ZJA], Pbs.
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