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Distribution characteristics and ecological risk of heavy metals in soil of arable land on Chongming Island

XU Zhihao', WU Jian?, TANG Hao?, WANG Min?, HUANG Botao®, HUANG Shenfa'"

(1.Shanghai City Geotechnical Investigation Info Technology Co., Ltd., Shanghai 201206, China; 2.Shanghai Academy of Environmental
Sciences, Shanghai 200030, China )

Abstract: To understand the distribution characteristics of heavy metals in soil of arable land on Chongming Island, cultivated soil samples
were collected from 581 locations on Chongming Island. The distribution characteristics of eight heavy metals (As, Cd, Cr, Cu, Ni, Ph, Zn,
and Hg) in the samples were investigated, and the potential ecological risks of soil heavy metals were determined using the Nemerow and
Hakanson indexes. The results showed that the levels of heavy metals were much lower than the risk control standard (GB 15618—2018).
However, the levels of Cu, Pb, Zn, and Cd in several samples exceeded the standard, showing definite environmental risks. The spatial
distribution of Cd showed a gradual decline from the western to eastern regions. The levels of the other heavy metals decreased from high to
low successively in the central, western, and eastern regions. The average Nemerow and Hakanson index values were 0.34 and 19.6,
respectively, showing a clean level and low ecological risk, and Cd was the main risk contributor. In summary, the soil quality of the
research area was safe and low risk, but the accumulation of some heavy metals in the soil of certain areas should be paid attention.

Keywords: arable land; heavy metal; distribution characteristics; ecological risk assessment
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Figure 1 Distribution map of the soil sampling sites
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Table 1 Analysis methods and limitations

HEJE PALIVIR?S Ko R

Heavy metal Analysis method Limitation(mg-kg™)

Hg GB/T 17136—1997 0.001
Cu HJ 491—2019 1.0
Pb GB/T 17141—1997 0.1
Zn HJ 491—2019 0.5
Ni HJ 491—2019 5.0
Cr HJ 491—2019 5.0
As HJ 680—2013 0.4
Cd GB/T 17141—1997 0.01

XRS5 . HA T3 A5

5 @

| P2 2
PN — leax ;‘ Pzave (3)

K PO A8 0 SRS YR B CoON EE 4 R i S
i, mg kg SO BITEMARE, mg- ke, ABFFTR
FHCEHEIRET T A% F 335 e AU 45 4 s e (it
7)) (GB 15618—2018) Hv [y JRU s Ui 326 F 1 S 34t b
1 ; Py N E55 15 Y AR B P 0 B33 B LTS Y4
B I KB P T 42 8 BTSRRI I9ME . PPN

o

P =

1% WHART]

FRIE : P<0.7 3577 0.7<P<1.0, 3575 (MWL) 5 1.0<P<
2.0, FRET5 Y4 2.0<P<3.0, TG YL P>3.0, EE AT G
1.4.3 VAR S XU T8 B0

T AE A A XU 48 Hi002 I B F 2 00 Rl B
AR, 525 18 T 4 A 1 A A8 3000 A B B2 K
N, BELE A I i B 4 J o A A5 R BE AV e R i, H
RN W

. C
C;= o (4)
Ei=T! X} (5)
RI=YE: (6)

K GBI RIS R4 Jm s e R OGRS
JRUBS: 2R B RN TEE AE A A5 XU 8 55, T 49 5 C R €43 53]
hy 4z JE SN R NPT A5 ofE (GB 15618—2018)
mg - kg5 TR C/ 43 7] hy B 45 Jad w5 M i 1o 22 50R 35
HF, N FEEE T HRE/IMEIR A Hg(40)>
Cd (30) >As (10) >Cu (5) =Ni (5) =Pb (5) >Cr (2) >Zn
(1) WTEA SR A EI T BARUEIN R 2 7 .
1.5 HiiEabiE

K Excel 2016, Origin 9.1 F11SPSS 19.0 #4744
AL FRFNGE BT, R AreGIS 10.1 JEA7 #1583 43 B
kil



R, 5 0T LA A A R B R 2491

R2 BEETSKEIEH S BinE
Table 2 Grading standard of potential ecological risk index
TEAR S S R E! EA S KRR R

XU 252
Potential ecological risk Potential ecological risk J_U&%‘Pﬁ
.. . Risk level
coefficient index
E/<40 RI<110 B
40<E,<80 110<RI<220 HhaE
80<E, <160 220<RI<440 i
160<E,/<320 RI>440 s
E/>320 B
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HYFEAS S 208 43 9] 4 0.05.40.1,27.8 . 17.8.6.1 .27.1
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I3 A ZE S WY IX AT 4 Jm e R AR S R B
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Figure 4 Spatial distribution of soil heavy metals in the research area
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%3 HEESBAXIESH (1=581)

Table 3 Correlation analysis of soil heavy metals(n=581)

Hg Cr Ni Pb As Cu Zn cd
Hg 1

Cr 0.226%* 1

Ni 0.196%* 0.897%%* 1

Ph 0.269%* 0.415%% 0.446%+ 1

As 0.197%* 0.583%* 0.694%% 0.363%* 1

Cu 0.251 %% 0.757%% 0.769%% 0.483%* 0.535%* 1

Zn 0.266%* 0.774%% 0.740%% 0.459%% 0.598:* 0.918%* 1

Cd 0.061 0.106* 0.117%% 0.084 0.034 0138 0.106* 1

T+ FRTE 0.01 ACH GBI 1 BE AN, /s AE 0.05 /K-GO _F 8 EH15%

Note : **indicates significantly correlated at the 0.01 level (two—sides ) , *indicates significantly correlated at the 0.05 level (two—sides ).
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Figure 5 The assessment results of Nemerow index(n=581)
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Table 4 The assessment results of Hakanson index(n=581)

SHOROME Rkl VEE S SRAM

Item Minimum Maximum Average ?:J}jﬁ:i Cojif:ic;EELOf
E/(Hg) 0.2 11.2 2.3 1.3 0.6
E/!(Cr) 0.2 1.1 0.4 0.1 0.2
E/(Ni) 0.4 2.5 0.9 0.3 0.4
E/(Pb) 0.2 5.8 0.6 0.3 0.6
E/(As) 0.4 8.3 29 1.3 0.4
E/(Cu) 0.4 9.4 1.4 0.7 0.5
E/(Zn) 0.1 1.4 0.3 0.1 0.4
E/(Cd) 0.5 48.0 10.9 52 0.5

RI 6.7 57.3 19.6 6.7 0.3
3 &it

(W78 X -39 B 5501, 4 )8 o B ik +
BRI, AL v 50 T v 3 5 ) 3 DX A A — o R
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