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Fig. 1  Sketch map showing the spatial distribution of topsoil monitoring points in Jiading District, Shanghai

1.3 #H&MKS59H

1.3.1 3L ) 115 pH R PHS23C
K% pH I , 2K R 102,55 A LT R
FH AR R - B R I Ak ke

1.3.2 tHEESEaENE P i 3 100
Hi e+ 4 0.2 ¢ 247 (FE#H 2 0.000 1 g) , &
T 50 ml S 2B, R I =R (HNO,-HCIO, -
HF) Ak . WA W AE 50 ml 25 5 0 o 2%, Lo
& JE SRR . FFIVE A Cu Cr.Zn Mn
JNE R R 43 60 BE 10 22 5 Ph Cd A7 88 5 Ji
T3 G EE TR A2 5 Fe SR AR ME % otk L €2, 72 )
SE o BRI E 45 BB 0 MR P I o R v B
5 ~6 M AREH A — R M FRFE (BRAE g0 5 ESS-1, R
] P S5 W R ) o KB ) 4 R T R A R G R
2% <5% ,TEVFRTE I o

1.3.3  HHEREfRIE  FREL10 g Z2 47 3@ 4T 10
HE e i B9 KT+ 4F, BT 10 ml f [31 H00R 3 2
o &, >R JH 9 [E Bartington MS-2 3 UM 4 16 3
ASCI 7 A AT (0. 47 kHz) F1 5 4 (4.7 kHz) k5%,
FRGS ANFEREE R TR A E R R E

SEVE L BE AR ZE RN T 3%0. 43 10 A4S K 4T —
AR, A5 A PR 4 OF FA B RS B2 . U
TEBE A G AL AR DR 55 A b A B RE A AR [ 5 ) i O
JiHR , B R AS A O 0. 001 g

PRBEACR TN :x0% = (X = X)X X
100% o 2P X A RBBEAL R X, o RBRE AL R
L4 TESRTFHFE

(1) PR 5 Jed ik

P,=C/S,

K, PO TS Be i BN TS B AR RG €O TS
Yelpy i 9 SCUME (mg kg™ )5S, T5 469 i (93T
W (L SE ) (mg kg ™) s

(2) LT RAR ROk (Nl )

P - / (C/8.) : (C/S)%.
P P OISR i B 485 C o 5 4 o i S5 T e
JE (mg kg ™) s SOMTSYM) @ TP bR (BT 7T
") (mg kg ™) 5(C/S,) . 09 H5EI5 Yelpy i) B K35
PIERL (C/S,) W BTG QAR B AR (H




1 4] s

A - b X e W P i R Y s [ e S BRI 4 7R T X 11

®1 BEFNEETRERELESLERM S RE"
Table 1  Criteria for grading of soil pollution based

on the single-factor and integrated pollution index methods

HR G QAR RO BbR e R T B AR RO b
Criteria for grading of soil  Criteria for grading of soil

pollution with the pollution with the

A single-factor pollution index integrated pollution index
Grades
15 YR H 15 Y E R B BRER
Pollution Pollution Pollution Pollution
index grades index grades
1% H Ik L4
P<l n Py<0.7 .
Grade One Clean Safe
A R e Yu
25 1R Y T
IsP<2 Slightly 0.7<Py<l
Grade Two Vigilant
polluted
TR Y EREEC
349
2<P<3 Moderately 1<Py<2 Slightly
Grade Three
polluted polluted
CiNEREEC SIREEC
4z
P=3 Heavily 2<Py<3 Moderately
Grade Four
polluted polluted
EiGHQ
5%
Py>3 Heavily
Grade Five
polluted

2 RS
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Table 2 Magnetic characteristics of the topsoils in Jiading District, Shanghai

X]f(XlOix m’ kgil) Xia (%)
+ A
Soil types e KAE H/ME A T 1 Al 22 e KAE i /IME A o o g 22
’ Maximum Minimum Mean SD Maximum Minimum Mean SD
Tolk X + 5
Industrial soils 1 676.9 87.8 426.7 577.3 5.6 0.3 2.1 1.9
(n=7)
TH % Lk L 1 58
Roadside soils 552.9 35.1 152.0 133.9 5.4 0.0 1.8 1.3
(n=13)
A% Hhy 1 15
Cultivated soils 116.8 46.0 68. 1 22.7 4.7 0.0 2.3 1.5
(n=8)
M+ 19
Forest soils 88.3 39.0 64.8 24.7 1.5 0.0 0.9 0.8

(n=3)
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0.05),J0H 5 Pb iy #H 3¢ M35 M 8 & K F (p <
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Table 3  Contents of heavy metals and y, of the topsoils in Jiading District, Shanghai

B/ E3 :257 AHE X x107° xg Cu Zn Ph Cd Cr Mn
Soil types Sample code ot OM(gkg™) m kg ') (%) (mgkg ') (mgkg™') (mgkg ') (mgkg™') (mgkg ") (mgkg™")

Tl X 4 3¢ JD-2 8.7 32.6 88 1.2 38.9 140 32 0. 40 63 797

Industrial JD-12 6.7 23.4 113 1.2 63.0 177 45 0.64 43 527

soils JD-19 9.2 24.7 1677 0.3 78.0 436 31 0.91 341 680

(n=7) JD-21 9.0 36. 1 490 5.7 85.9 300 53 0.54 79 759

JD-25 8.8 31.8 94 3.9 29.6 148 28 0.38 73 572

JD-26 9.3 45.7 428 1.1 70.3 278 475 0.88 29 829

JD-29 7.9 18.0 98 1.6 62. 4 282 33 0. 69 48 525

F-#4{H Mean 8.5 30.3 427 2.1 61.2 251.7 100 0. 64 97 670

FRUEMRZE SD 0.9 9.2 577 1.9 20.3 105. 4 166 0.21 109 129

T 2 b A g D3 9.0 21.1 153 2.1 41.8 142 30 0.73 94 736

Roadside JD-6 8.4 23. 1 85 1.7 58.7 143 26 0.52 55 783

soils JD-8 9.0 19. 4 98 2.0 30.4 122 22 0.31 55 548

(n=13) JD-10 9.1 37.6 215 5.4 42,1 161 44 0.94 55 759

JD-11 9.2 13.7 91 2.3 30. 4 130 23 0. 30 58 695

JD-13 9.1 24.2 246 0.2 42.8 211 44 0.38 55 695

JD-14 8.8 19.7 553 2.0 45. 1 172 37 0. 43 58 614

JD-20 9.3 13.4 146 2.0 39.5 131 26 0. 46 49 662

JD-23 8.2 24.9 91 0.2 36.9 156 29 0.28 42 572

JD-27 8.9 16. 4 35 0.0 36.2 431 38 0. 80 43 613

JD-28 8.7 18.7 75 1.6 60. 1 191 25 0.44 55 523

JD-30 9.0 15.9 113 1.9 40.9 134 32 0.23 59 682

JD31 9.4 15.1 77 1.6 28.2 120 21 0.21 42 544

SEY(E Mean 8.9 20. 3 152 1.8 41.0 172.6 31 0.47 55 648

FRdEfi22 SD 0.4 6.4 134 1.3 9.7 82.4 8 0.23 13 86

A% b +- 3 JD-1 8.8 11.9 52 3.1 47.6 111 23 0.23 55 628

Cultivated JD-4 8.9 7.5 68 3.7 26.6 85 17 0. 41 42 477

soils JD-5 8.3 27.1 57 2.7 140.3 129 32 0.29 51 545

(n=8) D7 9.0 6.5 58 47 323 106 18 0.21 49 618

JD-9 8.9 8.8 64 1.6 28.4 104 20 0.33 53 643

JD-17 6.6 34.6 46 1.3 35.2 118 30 0.28 39 520

JD-22 8.9 20.7 83 1.1 27.2 124 20 0.21 58 684

JD-24 9.0 14. 1 117 0.0 26.7 114 22 0.19 62 584

SEHYH Mean 8.5 16. 4 68 2.2 45.6 111.3 23 0.27 51 587

FrifEfR 22 SD 0.8 10.2 23 1.7 38.9 13.5 6 0.07 8 69

i - 45 JD-15 8.9 9.4 39 0.0 25.3 110 19 0.19 55 594

Forest JD-16 8.7 6.2 88 1.5 28.0 130 18 0.19 40 484

soils JD-18 8.0 17.9 67 1.2 27.1 94 25 0. 20 39 509

(n=3) SEHI(E Mean 8.5 11.2 65 0.9 26. 8 111.5 21 0.19 45 529

R SD 0.5 6.0 25 0.8 1.4 18.2 3 0 9 58

Lt i — — 28.6 86. 1 25 0.132 75 556

Background in Shanghai
i s e — — 100. 0 250 300 0.6 200 —

China national criteria

Ean ACERAEM S, T 1A Note: n stands for number of samples. The same below
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Table 4 Assessment of heavy metal pollution in the topsoils different in landuse pattern in Jiading District, Shanghai, using the single-factor and

integrated pollution index methods

+ e PR F 75 Y38 KL Single-factor pollution index LEOTS YR KK
Soil Integrated
doil types ~
" Cu in Pb Cd Cr Mn pollution index
Tl X + 5
Industrial soils 2. 14 2.92 3.91 4.81 1.29 1.21 3.91
(n=7)
I8 [ 2k b, A 18
Roadside soils 1.43 2.00 1.20 3.52 0.74 1.17 2.76
(n=13)
A b £ 4
Cultivated soils 1.59 1.29 0.89 2.04 0.68 1.06 1.69
(n=8)
Mt + 4
Forest soils 0.94 1.30 0.81 1.47 0. 60 0.95 1.26
(n=3)
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Fig. 2 Correlation between heavy metal contents and y,; of the topsoils in Jiading

District, Shanghai
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B ) R (22 S T A R TR )
Xi FHI35 129.0 x 107" m” kg ™' 5 — MK XA T 5
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SPATIAL VARIATION OF MAGNETIC INTENSITY OF TOPSOILS IN JIADING DISTRICT,
SHANGHAI AND ITS ENVIRONMENTAL IMPLICATION

Li Shan' Hu Xuefeng'" Du Yan' Jiang Qi' Li Yang' Feng Jiangwei' Wang Jianguo’
8 ) 8 g g 8 g
(1 Department of Environmental Science and Engineering, School of Environmental and Chemical Engineering, Shanghai University ,
Shanghai 200444, China)
(2 Environmental Protection Bureau of Qidong City, Qidong, Jiangsu 226200, China)

Abstract 31 topsoil samples (0 ~5 ecm) were collected in Jiading District, Shanghai in light of diversity of landuse
patterns and uniformity of spatial distribution. Magnetic susceptibility ( x,) and heavy metal contents (Cu, Zn, Pb, Cd,
Cr and Mn) of the samples were determined. Results show that the topsoils in Jiading District are generally enhanced in
magnetic intensity, which varies much spatially within a range from 35.1 x10 * m kg ™' ~1 676.9 x10 " m’ kg ', and
is averaged to be 177.9 x 10 * m’ kg ~'. Moreover, the topsoil x, also varies with the landuse pattern, and generally fol-
lows a decreasing order of industral soils > roadside soils > cultivated soils > forest soils. A close relationship between the
enhancement of x, and accumulation of heavy metals in the topsoils was also observed: Topsoil x, values are in significant
positive correlation with contents of Zn, Cr and Cd ( p <0.01), and with the integrated pollution indexes (p <0.05) as
well. The findings further suggest that the magnetic method can be used as an effective tool in monitoring and evaluating
heavy metal pollution of the soils in Shanghai.

Key words Urban topsoils; Magnetic susceptibility (x,); Heavy metals; Landuse patterns



