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Magnetic Response of Dust-loaded Leaves in Parks of Shanghai to Atmospheric

Heavy Metal Pollution

LIU Fei, CHU Hui-min*, ZHENG Xiang-min
(Key Laboratory of Geo-information Science of Ministry of Education,East China Normal University , Shanghai 200241, China)

Abstract: To reveal the magnetic response to the atmospheric heavy metal pollution in leaves along urban parks, Camphor leaf
samples, widely distributed at urban parks, were collected along the year leading wind direction of Shanghai, by setting two vertical
and horizontal sections, using rock magnetic properties and heavy metal contents analysis. The results showed that the magnetic
minerals of samples were predominated by ferromagnetic minerals, and both the concentration and grain size of magnetite particles
gradually decreased with the winter monsoon direction from the main industrial district. A rigorous cleaning of leaves using ultrasonic
agitator washer could remove about 63% -90% of low-field susceptibility values of the leaves, and this strongly indicated that the
intensity of magnetic signal was mainly controlled by the PMs accumulated on the leaves surfaces. Moreover, there was a significant
linear relationship between heavy metals contents (Fe, Mn, Zn, Cu, Cr, V and Pb) and magnetic parameters (0.442<R<0.799, P
<0.05), which suggested that magnetic parameters of urban park leaves could be used as a proxy for atmospheric heavy metal
pollution. The results of multivariate statistical analysis showed that the content of magnetic minerals and heavy metal indust-loaded tree
leaves was affected by associated pollution of industry and traffic.

Key words: magnetic parameters; heavy metals; tree leaves; parks; pollution
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Table 1 ~ Statistical data for magnetic parameters and

heavy metal contents of leaf samples
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Fig. 2 Spatial distribution of magnetic parameters and heavy metal content of leaf samples
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Table 2 Correlation coefficients between magnetic

parameters and heavy metals

WiH X SIRM ARM/x SIRM/X S _uie
Fe  0.748** 0.736"* -0.745*" -0.495"* 0.741""
Mn 0.738** 0.799** -0.658"* -0.362 0.764*"
Zn  0.677°*  0.704** -0.530"* -0.348  0.691**
Cu  0.635"* 0.634"* —0.474"* -0.442" 0.686" "
Cr  0.756** 0.744** -0.770** -0.48 " 0.620""
Vooo0.734%%  0.681%%  —0.773%* -0.594"* 0.664 " *
Pb 0.783** 0.788** -0.630"* -0.464" 0.786""
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Table 3 Eigenvalues of major components in dust-loaded tree leaves of Shanghai district
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2 0. 654 6. 537 82.482 0. 654 6. 537 82.482 3.758 37.579 82.482
3 0. 480 4.803 87.284
4 0. 386 3. 859 91. 143
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/N T B 3 N O R T = W B I PRy /S S @
P A AR IRICE Fe, V. F2 Al e T 28 y5 4,
PR A I R R R AR E A G E Ph 7E F2
L EA AR k. AR VB JC AR,
AT AR TR  HE7E 0. 013 g- L' IR, JIF
e Xt G, HR 3g W ¥5 Y BABE 5 Ph
TCE LSRR ZIR T b KRB 7= A )
Zn, Cu 1€ F2 A —E W IERRAT. 8 BER s
JERFHL Z B, Mn, S_ 7E F1 F F2 #0435 3%
faf , F B XS, WA it b B 4 S MR
A B 2R E Y R AL [ R .

R4 LiBMXEMM A ERS GFTY
Table 4  Component matrixes in dust-loaded tree leaves

of Shanghai district

. WeRE BT EARTA T
F1 F2 F1 F2
X 0. 894 -0.222 0. 813 0.433
SIRM 0. 894 -0.187 0.790 0. 459
S _ atio 0. 858 0. 044 0. 609 0. 607
Fe 0. 847 -0.262 0. 805 0.372
Mn 0.907 -0.011 0. 682 0.598
Zn 0.874 0.347 0.417 0. 843
Cu 0.796 0.410 0.317 0. 837
Cr 0. 847 -0.344 0. 860 0.310
A% 0. 862 -0.062 0. 683 0. 531
Pb 0.928 0.296 0. 492 0. 841
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(3) BffE Wik Y FE 4 JEILE Fe, Mn, Zn, Cu,
Cr, V. Pb &85 Jx WO 2k @ M0 W) & B x.
SIRM, S _ ., 2 i M IEAHE(0. 442<R<0.799, P
<0.05). PR, Y] FH 9T 2 el o st A - 00 7 Bt
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