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Fig. 1 ~ Spatial distribution of agricultural soil magnetic susceptibility within the Pearl River Delta
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Table 1  Statistical results of magnetic susceptibility for different type of agricultural soil
AL o 15 Ykt i KI5 YA
2% A (B ) FRIE bR " —_— — o — —

i Hl - {H T e 2 T - H {E T e 2

W4 (116) 39.36  36.60 3.17 ~185.89 49.74 41.19 3.62 ~129.26 25. 66 23.58

gj% AT HE(81) 34.28  34.91 12.18~183.72  51.34 54.12 4.46 ~151. 60 30. 41 28. 04
KAE 1 (99) 18.05  22.10 4.22~126.05 29. 62 29.70 1.29 ~43.36 9.88 7.53

WK R R TR BE 5T (65) 33.94  33.02 3.17 ~177.05 51.58 39. 10 3.61 ~55.65 17. 85 14. 67

w KRR B (118)  29.79  44.63  6.08 ~185. 89 38.73 39. 88 1.29 ~131.94 23. 88 25.35
HEEJR HEAHDUREE T (13) 41.17 32.61 10.03 ~104.85 37.88 40.23 4.00 ~151. 60 43.22 49.78
PUBUA R P BUEE R (102)  30.05  33.41  4.22~183.72 43.70 42.77 3.59 ~86.29 21.24 20. 87

- J5(215) 30.20 32.82  3.17 ~185.89 43.07 38. 48 1.29 ~129.26 17.91 19. 74

igi LB (51) 37.95  42.51 4.22~183.72 53. 64 59.72 3.62 ~151. 60 32.58 34.21
Wit (34) 27.40  16.02  12.18 ~43.08 27. 46 12.56 3.84 ~70.34 27.39 16.73

ZEMEHE(150) 36.27  36.84  3.17 ~185.89 46. 31 38. 82 3.59 ~129.26 24.15 22.90

i‘ti Bk (94) 35.54  31.03 6.75~183.72 53.77 50. 71 3.84 ~151. 60 29.29 27. 64
} SEEIHE(56) 10. 33 8.86  4.22~48.07 15.79 12.89 1.29 ~30.05 7.95 4.96
W (56) 10. 33 8.86  4.22~48.07 15.79 12.89 1.29 ~30.05 7.95 4.96

‘;ff% TCHEE (58) 35.58  36.43 12.18 ~177.05  50.23 46. 89 3.84 ~131.94 32.53 25.34
’ HAth (186) 36.12  30.36  3.17 ~185.89 47.77 41.34 3.59 ~151. 60 23.68 25.12
B (11) 38.11  20.80  26.93 ~65.39 42.17 16. 66 6.30 ~71.54 34.37 27. 68

iﬁugﬂgiﬂ b (148) 32.20  36.16  4.22 ~185.89 46. 62 46. 49 3.59 ~131. 94 22.91 23.78
K (141) 29.61  30.90 3.17 ~177.05 40.77 35.90 1.29 ~151. 60 21.58 23.90
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Table 2 Correlation coefficients between soil magnetic

susceptibility and heavy metal contents

Cu Zn Ni Pb Cr Cd As Hg
15 Y RE .
0.55* 0.40™ 0.35* 0.08 0.20* 0.11 0.05 0.01
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Table 3 Variances explaination and factor matrix

T B HG FEAE A

BARIEM r2aatc BEREaf A SEE RaoRSEE PHE S MO0 R OB A
1 2.135 30. 50 30. 50 -0.369 -0.286 0. 691 0. 902 0.247 0.724
2 1. 462 20. 88 51.38 0.783 0. 828 0.126 0.221 0. 101 0.252
3 1.194 17.05 68.43 0. 036 -0.033 -0.462 0. 027 0.575 0. 407
4 0.914 13.05 81.48
5 0. 658 9.39 90. 87
6 0.471 6.73 97. 60
7 0. 168 2.40 100. 00
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Abstract

Magnetic susceptibility is one of the most basic and easy to be obtained magnetic parameters. A large number
of research indicated that it can be used as a proxy for the monitoring of soil heavy metal pollution. Three hundred
agricultural soil samples, including 123 samples polluted by heavy metal and 177 samples without heavy metal
pollution ,were selected from the Pearl River Delta( PRD) , which has become one of the most vigorous economic
regions in China, and even in the world since late 1970s. Both low (976Hz) and high ( 15616Hz ) frequency
susceptibility ( x, and 7, respectively ) were determined using a Kappabridge MFKI1-FA triple frequency
susceptibility meter ( AGICO ). Frequency-dependence magnetic susceptibility ( %, ) was calculated from the
expression ¥, (%) = [ (%= %u) /%) X 100. The results showed that MS of these 300 samples ranged from
1.29x107° to 185. 89x10 *m’/kg, and the average value was 31.20x10 *m’/kg. Overlay analysis for contour map
of MS and administrative map of the PRD indicated that significant spatial distributed difference of agricultural soil
MS existed within the PRD. MS of agricultural soil was higher at southern area but lower at northern area,and higher
within central area but lower within the eastern and western areas. Four regions with obvious high magnetic
susceptibility values were distributed at Zhuhai,Shenzhen, Huiyang and Shunde. Considering many factors including
natural and anthropogenic activities, factor analysis was performed using statistical software SPSS 13. 0. The results
indicated that MS of agricultural soil was mainly controlled by irrigation method,land-use type, mother rock type,
and soil type. Difference of these factors should be paid much attention during large spatial scale monitoring.
Meanwhile , average MS value of heavy metal polluted samples was much higher than that of non-polluted samples,
possibly indicating that MS of agricultural soil was enhanced obviously by heavy metal pollution. Though the
mechanism of magnetic enhancement for heavy metal polluted agricultural soil retains unclear, soil magnetic

susceptibility can indicate heavy metal pollution degree for agricultural soil.

Key words agricultural soil,magnetic susceptibility , spatial distribution ,influencing factor,the Pearl River

Delta



