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Correlativity Study of the Distribution of Soil Magnetic Susceptibility and the

Heavy Metal Contents in Xi’an City
CHEN Xiu-duan'?, LU Xin-wei', YANG Guang'

(1. School of Tourism and Environment, Shaanxi Normal University, Xi’an 710062, China; 2. Department of Environment and Resource
Management, Shaanxi Xueqian Normal University, Xi’an 710061, China)

Abstract: The magnetic susceptibility and the concentrations of Co, Cr, Cu, Pb, Sn, Sr and Ba in topsoil samples from Xi’an City
were measured to study their spatial distribution and their correlation in this study. The results show that the concentrations of all
measured heavy metals are higher than their background values in Cinnamon topsoil, which is the main soil type of Xi’an City. The
heavy metals concentrations and the magnetic susceptibility of the studied samples display moderate variance. Co, Cr, Cu, Pb, Sn, Sr
and Ba are significantly positively correlated with low-frequency magnetic susceptibility, while are significantly negatively correlated
with frequency susceptibility. The spatial distribution of low-frequency magnetic susceptibility is identical with the concentrations of Pb
and Cu. However, the spatial variation of frequency magnetic susceptibility is different from the concentrations of Co, Cr and Ba. The
pollution assessment results show that the heavy metal pollution in topsoil of Xi’an City is moderate. The spatial contribution of the
pollution load index was significantly correlated with the magnetic susceptibility of topsoil in Xi’an City. Therefore, soil magnetic
susceptibility can be used as an effective monitoring means for heavy metal pollution in urban soil.

Key words :topsoil ; heavy metal ; spatial distribution; magnetic susceptibility; Xi’an City
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Fig. 1 Sketch map of soil sampling sites in the studied area
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Table 1  Descriptive statistics of heavy metals contents and magnetic susceptibility in topsoil in Xi’an City
5iH Xip X 1078 Xrp Co Cr Cu Pb Sn Sr Ba
/m? kg ™! /% /mg-kg ™! /mg-kg ™! /mg-kg ™! /mg-kg ™! /mg-kg ™! /mg-kg ! /mg-kg !
S 154. 45 6.52 19.95 85. 11 39.03 43.53 5.03 251. 88 580. 78
e/ ME 64. 10 0.76 14. 50 62.70 21.20 19. 80 0.10 177.10 480. 60
SN 531.90 10. 37 38.90 429. 60 792. 00 506. 50 28. 80 415.20 1861.50
FrifiE 22 54.96 1.92 3.40 26. 88 48.48 37.12 4.32 32.77 109. 25
Ji % 3020. 16 3.67 11.57 722.75 2350.57 1377.98 18. 68 1073.92 11935.13
i £ 2.54 -0.84 1.33 9.11 14.42 8. 46 2.12 0.91 6.94
63553 10. 99 0.61 3.45 106. 67 223.42 95. 48 6.85 2.41 73.21
5 B A %o 35.58 29.38 17.05 31.59 124.22 85.29 85.92 13.01 18. 81
25% 4K 120. 18 5.43 17. 40 75. 90 28. 30 29.33 2.13 227.83 528.53
75% 534 170. 28 7.92 21. 80 85. 88 39.55 46. 13 6.75 272.70 603. 60
HEW LR 13.6 64.8 24.3 21.3 2.3 170 493
4 )7 50 K-S Xt40. 10 46300.25  Xf4ko0. 16 #:00.77  #6:00.39  4:L0.68  Xf%k0.76

- BEREAL AT LU AL Mg 7R A A A T
PET- )00 5 B ARG 3 () 38 8 T i ML AL
R (e ) SIRREALR Oy ) B R R o BT
B B AR R TR (M BT S g R R PE
HRJZ LI OBRE AL (v, ) FZZ LTS 64. 1
x107% ~531.90 x 10 *m’ kg ™", H S (E 5 5
154.45 x10 *m’ - kg ™" SR (xp) 4 0. 76%
~10.37% ,“FYE N 6. 52% , $8 /R kE S h RGeS )
ORE I/ IV TR R IR BE Dy — 0. 84,3
B S F 22w Y, K-S K 90 3% B L E T 1E A 50 .
Xir ~ Xoo AR5 R B30 K 35.58% | 29.38% , )& F

T SRR 1Y 2 [] 22 5
2.2 TIEESRESE SRS B

K-S #3045 R L AL (x ) o Co Fl1 Sr
i Ak X RO R R TR o A IR R R
(Xen) VLS P Cu, Sn Y5 H 48 Box-cox 85 R
TFIESM R B EACERE . X7 AERS
ARG, R 2 M GE T 3 A X KR T A A Y
K. TR Cr Al Ba WY& AR AT AN R RS 70 A
A2, R Arcgis A 72 & T[] 1] 14 4% 1 1 X
Xir Xio M1 Pb, Co, Cu, Sn, Ba, Cr, Sr &)
22RO BT TG A R 2.

F2 FFERBERHBEREXSH
Table 2 Semivariogram theoretical models and related parameters
i H Yeg:1H C, FBMEC+C, 52 R/km Ped 74 BN oy i
Ph 5.11E-5 8.93E-5 14.19 0.57 gk
Co 0.02 0.03 16.43 0.73 R
Cu 4.25E-7 1.02E-6 14.84 0.42 Lk
Sn 1.95 2.02 7.09 0.97 [0
Sr 8. 15E-3 1. 80E-2 20.39 0.45 R
Cr 0. 81 0.99 20. 39 0.82 TREL
Ba 0.74 1.00 19.51 0.74 LBk
Xir 0.07 0.09 14.05 0.78 £
Xrp 13.85 19. 98 20.39 0. 69 =)

22 W LLAE W, Pb, Cu Fl Ba BYF 5 22 R %L
PSR AF A2 BR AL Co, S, Cr Ay £ A 38
BOERY | Sn Ay WIAF A o TR AL 50 IX A
fn PR REAE 3 () ) « JCZ Sn, Cr 4 RESY
A 0.78,0.97, 0.82, KX 3 ~AE 523 [H] [ AH
KR5S , N6 Bl AR b 52 K T At 3
EF (xp) « 4 JE Pb, Co, Cu, Sr, Ba & gAYk
SERBIT N 0.69, 0.57, 0.73, 0.42, 0.45,
0. 74, & T H SR B 19 25 [B) AH 5%, He 2 ] 40 A 2
2 2 R 2R B AL PR 2R S R I 45 2R Ik

Hirr By ol A= 7= ARG | B2 AR B K I 8 T
LM E4SJEICE Pb, Co, Cu, Sr, Cr, Sn, Ba ¥y
23 A A G

i Arcgis X1 T WG 1o priss e AR 4 I
IR 7 25 PR DL S5 SRR AL 2 (v )
WIRBEAL R (X ) T4 JE Pb, Co, Cu, Sr, Sn &%
TP E e L A E AR L 2. th T
H4JEICR Cr Ml Ba § ARG IES G ST
PR, 4 1H B SR FH AT B3 BL 43 4 {B ( Disjunctive
Kriging ) VAT, 4R (E 2R UL 2.
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Fig. 2 Spatial distribution of magnetic susceptibility and heavy metals contents in topsoil of Xi’an City
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