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Abstract; In order to study the correlation between soil environmental magnetism and heavy
metal elements in urban park green space in Guangzhou, 14 parks in the main urban area of Guang-
zhou City were selected for sampling. A total of 133 samples were collected, and the environmental
magnetic data and geochemical data of the soil were tested and analyzed. The comparative study of
soil environmental magnetic properties and heavy metal content was carried out. The magnetic test
results showed that the source of soil magnetism was mainly artificially-input single domain particle
SD and multi domain particle MD, and its component was mainly soft magnetic minerals, with con-
tributions of hard magnetic minerals in some areas. Correlation analysis showed that X ,;,, and SIRM
were indicative of Cu, Zn, Ni, Pb, Cr, Cd and Hg; X; was indicative of Cu, Zn, Ni and Pb; S-ra-
tio was indicative of Cu, Zn, Ni, Pb, Cr and Cd; SIRM/X was indicative of Hg; and X ;% was in-
dicative of As. The regression equation obtained from the regression curve analysis of X;;& Cu and X,
& Cu—-Ni-As was effective. Therefore, the environmental magnetic method can be used as a new
technical means to explore soil geological environment monitoring.
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Fig. 1 Distribution of sampling points of urban park green space
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Tab. 1 Summary of average values of heavy metals in urban park green space

UNTEVEIvE A As Cd Cu Pb Hg Ni
JifE 28 2 el 71. 65 0.22 27.47 131.05 0.54 15.55
5 L2 el 62. 89 0.37 38.61 131. 86 1.31 19. 61
JLE N 32.12 0.05 23.38 75.18 0.04 21.83
HEI 2 31. 16 0.27 40. 82 100. 56 0.73 17.76
A /N 27.85 0.54 73.38 149. 28 0.31 16.98
TAE WA ] 26. 12 1.08 65.07 99. 63 0.70 27.18
RIS Bl 25.10 0.55 52.51 101. 68 1.13 24. 46
V8 YN 24.03 0.36 39. 48 66. 65 0.50 19. 65
FRIYN | 23.35 0.28 33.89 63. 08 0.38 12.91
F R YN 23,34 2.90 87. 56 204. 05 1.30 29.35
ANRAR 19.32 0.53 55. 64 122.25 3.62 20.95
YN 18.94 0.26 32.78 58. 62 0.26 20. 82
b7 SAW/NIT| 18.07 0.35 31.94 61.86 0.39 17.94
A 17.68 0.52 45.20 83. 00 0. 84 21.38
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Tab. 2  Statistical results of soil magnetic properties of urban park green space (sample number=133)

RS2 &x/MH SN} I brifE2:

X, (10°m’® - kg™") 6.48 328.22 48.71 47.56

X (107 m* « kg ™) 9.16 619.25 156. 30 115.21
SIRM (10°Am’ - kg™") 749. 60 34 800. 70 7 120. 44 6 391.93
X,/ % 0.03 14.43 4.78 2.56

X /X 0.49 6.69 3.64 1.09

X u/SIRM (107m + A™") 7.33 65.22 25.15 9.94
SIRM/X (KA - m™") 5.35 45.75 15.30 5.04
$-100 0.27 0.92 0.71 0.11

$-300 0.44 1.08 0.85 0.10

£33 RXESMIBEEURSHIRFITER

Tab. 3  Statistical results of soil magnetic susceptibility parameters of park green space in different regions

XIHSH WAL R SR U A HE brfiz  BRRE

EARREALF X, (107 m® - kg™')  7.52~313.71 48. 50 34. 82 62. 80 1.29

HaX N=21 Wb ERX,(107%m® - kg™')  7.13~310.53 46. 41 29. 80 62.36 1.34
BT REAL R X,/ % 0.72~14.43 6.01 5.52 3.78 0. 63

AL X, (107 m® - kg™')  18.21~185.25 63.05 47.47 42.81 0. 68

I N=25 ESRAEE X, (107°m® - kg™')  17.45~185. 19 60.75 45. 67 41.99 0. 69
WRREAL R X,/ % 0.03~6.22 4.05 4.11 1.46 0.36

AL X, (107 m® - kg™')  6.48~157.86 35.86 25.53 30. 45 0.85

KX N=36 =itk % X, (10°m’ - kg™')  6.33~155.00 34. 44 24.05 29.96 0.87
BRREAL R X,/ % 1.19~11.09 4. 64 4.54 2.07 0.45

ARG ZE X, (107 m® - kg™')  12.53~328.22 50. 89 37.75 49. 60 0.97

WX N=50 ERAEE X, (10°m® - kg™')  11.75~325.09 48.94 35.30 49. 00 1. 00
W HREA 2 X/ % 0.36~12.22 4.72 4.43 2.47 0.52

ALK SRS R ok, STl 20 el 4 M - 38 B0 A A AR A (B (X ) RT i A
Xy), T ELPE AR RSB, X — R — TR AR i I RRAE R 58 2 — UL X, % P (1
8T 5%, MY Dearing 532, HIES - EHBITTREBURL SP, 38 & 52 ZWE0k MDY | SRITI
HA B ARG P UL T BE 2 EOR IR T AR IR By, T 2B X X L X g/ STRM FI SIRM/X H-F- I {E#R
AR, FIRERR /S T X S8 X 3l - e R PR ABURE A A i AR BORUBURE D =, B 32 B IR f B 5
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Fig. 2  Scatter plot of soil magnetic susceptibility and other parameters in urban park

M 2 R F, T gk & T s B ARG 3 X8, I A 32 5 AR B e 2 48 bm () O R 2
A—F, [EEE, SR AFETES X Z AR W0 22 5. TSGR X 5 X« SIRM | S-300 £ 1EAH
KKFR, R LIEPREORL 2 SD, MD; X, % E B F2Z N A b A, Br2% HIRM &1{E
(RERETER W) & i) Ja, Wik HIRM Z [ 2 IEASCOCR, R T I b g R AR 2 2000
E_‘fﬁk“ﬂ.
2.2 PEERSREEESUSATEHCE R

i1 SPSS TG “ A HT-AHOC AU S, Xf 1 4R & i SRR R PRiEAT perason MG
G3HT, ST Bl M R A B TR A OC R B i SR 4. sl s AR OGRS A, 8T el
iﬁ$Sﬁiéﬁﬁiﬁﬁﬁéﬁﬁﬁﬁéﬁmw%%%,%%%ﬁ%%&*ﬁﬁﬁ&ﬁi@ﬁéﬁ
W5 AT S, Cu, Ni, Pb FH 55X, Xy SIRM (BEVED W& wdebr) M S-HOME (4RAd
GRS AR AR IE%EPFH%BQ%, TR IR LT R ) I AFAE T8 FioRL AR B BCRE P Uk . T Cr
Cd F1 Hg %55 X,y SIRM 2 B 3E IEAH A 5 X Z EAFAAE BARSCHE, RHIIX 3 MoTcR TRES SD



553 TR, A TN e gk R S PR SR R A TS 55

F1IMD R IEAE; [FEE, Cr F1 Cd il 5 S-HEE B IEACKE R, RY Cr Al Cd AR5 w1
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Hrp As RS X, %2 5 E IEAHR RGN As AT RESRIET A SR REIE Wiy /D & SP 5k

*4 PBHEAETEELEAESHFMREEXRY

Tab. 4  Correlation coefficient between heavy metal content and magnetic properties in urban park soil

izt X sr Xy SIRM X% SIRM/X S-100 S-300
Cu 0.539" 0.279" 0.473" -0.247" 0. 129 0.346" 0.345"
Zn 0.343" 0.189" 0.310" -0.148 0. 108 0.228" 0.243"
Ni 0.454" 0.217™ 0.345" -0.278" 0. 020 0.327" 0.330"
Pb 0.396" 0.205™ 0.368" -0.020 0. 042 0.287" 0.276"
Cr 0.487" 0. 126 0.313" -0.034 0.118 0.203™ 0.199™
Cd 0.212™ 0. 090 0.204™ -0. 122 0.161 0. 148 0.173™
As 0.078 -0.015 0.022 0.306" -0. 054 0.010 -0. 040
Hg 0.337" 0. 146 0.336" -0. 057 0.201" 0. 130 0. 137

E AT SAATAEO0.01, 0.05 KFFEFAEX; RATLEFMLL A,

i, Dl SD A1 MD S F 2GR, &/ NGB SP. Xy« SIRM Xf Cu, Zn, Ni,
Pb. Cr. Cd Fl Hg A#5/RE X ; X, A Cu, Zn, Ni, Pb H45/RE L; S-IL{HX} Cu, Zn. Ni, Pb, Cr,
Cd AF8/RE X ; SIRMAX X Hg AHERE L5 X, %X} As A8~ E L.

gibrid, EEEITURRERL, BB S NS LRI RIS L. A e
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Fig. 3 Scatter plot of Cu and Ni contents and magnetic properties in urban park soil
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Fig. 4  Scatter plot of Zn and Pb contents and magnetic properties in urban park soil
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PO RN st V3 7 R ORE 7 R+ N YA 5- (A 118 N R ST 8 R e @l =5 AR A /A i)
HIRM S5E &R, W3R s PR, SR ERM, LHMNX5 Cu, Zn, Ni, Pb, Cr, Hg #F
FTERZEMIEM LR (P < 0.01) , UL T L3 Cu, Zn, Ni, Pb, Cr, Hg RIE-5HEMT PPk
A, M Cd, As SFESX AETER EM XM, HIRM, X, 58 &R Z B AR 2, IR R
FIAHOCHE. XX, X, 5 HIRM #4782 000, AR 158X 5 Cu, Ni, As FAER 021 7
FEKR (P <0.01) , X, 5 Cu BB EFEMKEKER, HIRM 5 Cu BIEHKEKLR.

x5 TEMRESEABRSHEURT AMNELER

Tab.5 Correlation between heavy metal content and magnetic properties of soil samples

FH Hb 2 Al EfEgay Cu Zn Ni Pb Cr Cd As Hg
X 0.279""  0.189"  0.217° 0.205°  0.126 0. 091 -0.015  0.146
N5 ) X -0.247*" -0.148 -0.278"" -0.020 -0.034 -0.121 0.306** -0.057

HIRM 0.200" 0. 096 0. 076 0. 075 0. 155 0. 089 -0.017 0. 105

ECATAEO0S KT (M) ERFMEK CCEAFAEO0 01 KT (M) ERFAK.

HTHO HENHERE S E R E SR T EZMKER, 75 LR 1 IEEHE G R SR E AR
PSRN L, DAY X FE AR, L Cu, Niy As Sl FASHE (HIOGRERS) , A BI%X, 5 Cu, X, 5
Cu, Ni, As #HATEIHRNL M, 45R4a15K 6 .

x6 AEEMIBINESRESE (y) SLHEREER () ZENERGE

Tab. 6  Regression equation between heavy metal content (y) and soil magnetic index (x) in park green space soil

FHHZEHY PRI AR = 7 R’
X, Cu:y=7.778 2 X} "8 0.299 1
Cu:y=7.634In(X,,) +35. 252 0.099 6
NI - g
X, Ni:y=1.180 9 X, + 16. 441 0.064 3
As:y=0.657 6 X;—2. 867 3 X,,+30. 45 0.017 1
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