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T T A Ay 8 R AV X e AR R PR R
Wi, NOARZ, CEMLmE, EhEEENS
DI EFRE R PO M SAGER A L, BF
WM, T R E S AR B TR
AU DXk A 48 S (R ERATAE, 2018; Xieetal.,
2019 ) . 4t A% (2006 ) XFT MM AR X +-3 Cu.
Pb. Zn, Cr. Ni, Cd. As fl Hg {5400 4041 A ER,
Hg. Cd Fl Zn Y80 T A @ iR 75 YR . pRitg
B4 (2010 ) 18 NS LA 15 08 806 T T AS
FSHAEIX + e 4 @ VS Y N R B, &S IhREIX AN
Mg % 25 G5 Y AR BRI A 2 Bl (18.13)> R ol IX.
(15.85)> & B IX (13.34)>7K 43 (10.75)>E 7 X
(9.61)>3CHIX. (8.98), HIABIHETSYFLE . BRrt
T4 (2016 ) iz 1] PCA/APCS FIHLGE 2407 %)
T I S JE R T R, Cd A1 He &= 34(E
S AE RN FER 5.79 £581 2.31 £%, Hrp 57.7%01
ML Cd DIscEi AR E, BB E M
) R S AL

gE LA, T R S R VT Yl R H
&, RFEGIRA T M H A g E 4w S
i IEEDAEE R A S L. AFFE LA
TR IR X SAYIR T AT A XTSE , RE 0T T %0
WX T2 e 2% )2 3 Pb, Cd. Cr. Cu. Zn fl
Ni, 6 FiEE 4R S RAMACHA (F1) | kERELSS
A& (F2) | BEREAE (F3) . AHLE (F4) L
KaRitds (FS) , S MIESESRINS AL, [F
ifiz R A AR 5 A A (B (RSP) RS BN
Hafihik (RAC) XFJ M i 2 bel 138 48 ny A=
BREEIEAT TN S5i0e, DR AT A
e 578 g w =L LNEIE TS S E N e
DX T A 2SI e A g (0 5 R R LR 22 AR

1 #REHE*®
1.1 REHRS

SRFEA SR FHBENLAR S0, A6 AL IR X
(HnX ., KX, X, ZHEX ., EX ., ek
X, ZFE X ) HH Y 16 A~ BB T el 36 2 - 4 vtk
TTREMLRAE, BN E 3 N S RS
RA AR, &S UE S 38510 A0 F A e
LS R S /N T I P w33 e g 1 S ST T
OSPEERAE SR 1 PR, AERRESE . RS
il 5 440 BE -SRI AR 13555 IR S AR AL
REFEFIEAE Y (NY/T 1121.1—2006 ) Hr 157 B34 7
R R BUCRE S RZ BT . R k55
T, TR FREESS R A 0—20 cm (Y2 1R,
B R A IR SR A S R . AR A AR
T, SsZedr, B 100 B e bt m A f

23°0'0"N
23°0'0"N

paliniei|
Tk X
® R

TN R A

B1 RERSHE

Figure 1 Distribution map of sampling sites

1.2 EIgFHE

+ 3R A SE AT AL B S SR ] HNO3-HCI-H202
AT, RS 5 AR BE Y (1CP-
MS, “ZHEE 7700 ) X Pb, Cd. Cr. Cu. Zn #l Ni,
6 FIEE 4 JB A& e A TIE o R Tessier 5 AiESE
PP E S B (F1) | BRIREREEES
(F2) | BEAMS (F3) | AULE (F4) LIBR#E
A (F5) % 5 fiESBIES &S EIEIT o4
( Tessier, 1979; XPIEES4E, 2016) , HBUSHIES
Fri [RFER FH ICP-MS #E47 %2 . Hirf Tessier 5 4
SRR B . (1) nse#ieds, 78 2.00
g FESHANA 16 mL 1 mol-L™" 4 pH=7.0 A MgCl,
W, T 25 CTF&E% 1 hJ5E.0 10 min, B LW
WE A FRIEERIR Y ; (2)RIRELEE A,
)55 — R W mA 16 mL 1 mol-L™' i pH=5.0
) NaAc ¥, 7£ 25 C TR 6h JFE.0nE, B
IEBOTIMA LB KRR Y ; (3) B4iA b
A, W EREY TP 16 mL 0.04 mol-L™
NH,OH-HCI, F 95 ‘C FWiZiEd 6 h L,
B EIEWE A B KU B s (4) AW,
55 = L5 A 3 mL 0.01 mol-L™' HNO; Fil
5 mL RS 30%89 pH=2.0 ) Hy0,, KIA I
85 C, [AIEK=% 2 h JEFHINA 5 mL ARF4L 30%
(%) pH=2.0 ) HoO2 AR/ 2 h, FERIERED:; 1F
BHZE (25+1) CHHfMA 5mL 3.2 mol'L™! NHsAc,
HLE Y 30 min J5 B0 5, BUEIERE IMA LB
TRUEERIREAY); (5) 3N, HLadai U
JE R R HNO3-HCI-H 00 AT IR S - HL
MR
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+ 1985 4 R 0923 (8] 4 A REAE SR i BE B A
% (IDW) #4708, SOt s A e iz AR ST AE AR
DR, R — PR A A bR 0 23 (R A (R
2, BARGEEEYE (XDERSE, 2011) o BRE
A (2015) i8R PEBHREL AT R X +
BErh s Yeny s [ AR EF SR, SR A (R
AT AR N e i R As FEZS [ oA R A
P IF AR b Rl As 7EJRFR X B R AR
Tl 725 (2018 ) st xhsdb Bt 22
58 Cd Fl As IS [ A ARREIE e Afr 2 B, R iR
A (AR T U A RO R AR S BN ES, IF
HEeme e m A Ema . Ik, ARFSETEHrE
&8 Cd A Zn AYA S AU 25 (8] 43 A0 REAE I FH
AR BT ) FEETF B
1.3 ESREERRBFESWAZE

) FH LR 48 Bk X 38 b & 4 B AR
WA, THEARIT .

P=Ci/Co; (1)

A

Pi—— IR i TR TS ARG

Ci—— TR JE i TR S5

Co—HIEFERIRMFTRESE (Gu et al,,
2018 ) o ARk P; YBAE nDRE e o 4 1075 e R L
OY AR BTG Ye TR R E TG Y 4 DR,
HAAPHI R 73 WA 1,

F1 ITHEESERRHOTENERIS

Table 1 Classification of soil heavy metal accumulation

characteristics
BAR iR Elen:|
. <1 1-2 2-3 >3
Assessment index
A 24 —5 —y =4
Assessment grade 0 grade 1 grade 2 grade 3 grade
. ~ LGS g g H5 Y
15 L _ -
. Slight Medium Heavy
Pollution grade Clean . . .
pollution  pollution  pollution

1.4 BEEBESRKETMTE
141 kAL RAAS A WALE (RSP)

G JE L ST AR OIS, AT
HA 4 FESE SR, RESESENI ARt
oitasE , MELLRERCEI R B EE b, P T B 4w
AT IE K T WA AH 5 I AR AR 3 A AR
( Rations of secondary phase and primary phase, RSP )
(PMERFSS, 2017; VESESE, 2021) o ZITETP IR
AR TR E SR ARIE RS, BRI I HA
TSN GERR U AEAR . 2 E 4w YR AR 5 J5L AR AR
O8N, 03 B o 4 s PE PR G vh A AE A sk g T

REPBE/)N, X PRI Y P A A 2 XU AR LAY
fEEARNBN, S WHOR (ANEGSS, 2015) .
ABEFTIZ ] RSP k%) N Akl 22 Jel 32 )2 4 e v
ERABHEA T, HAtHA A0y

RSP:Msec/Mprim ( 2 )

K

Mee—HIFEBRFRIE S LISNE SRR A=A 5

Mprim—— IEFRE SRR . RS Rep
BUER/INAT DL 138 4 R AR SRR 7o 4
NEEY . Rep<l MIRL . 1<Rsp<2 MR RE R |
2<Rsp<3 R RS LA S Rsp>3 A E XSS (] 4E
B4, 2020)
1.42 R&#E %A% (RAC)

TIEPAFIESRE S EEY AR, N
T 3= AL ) fe RN R, A=A BB R
(R 4 SR 0T IR AR SRR A E AR R (RVK
1HAE, 2015) . Jain (2004 ) FEF I 3c s SRR ER
SEAA N EASE BRI TTECR ST T XU PEAS
i3 (Risk assessment code, RAC) . RAC 747
ZE T HIEE SR Y TR M, BE R A e
4@ ] RE R R PABE g i s KU R B, A
tic H RAC X M AR RZE L IEHE SR
AR H T, HitE AL R

R+F

AC = ( 3 )
F+F,+F+F+F,

A

Rac—— HEHE LR PIEHES S KESZ
1 HOAE

Fr—— R 5842

Fr— RGBS

Fs— 8 A e

Fy HILE;

Fs—5Ritas . HABS R v R 53R 5 A4E

e Rac<I%NTCHRE: . 1%<Rac<10% N EHURLS |
10%<Rac<30% K FFZE KU . 30%<Rac<50% A i A
K LUK Rac>50% A Es KU (R4S, 2019 ) .

2 HERE5HMH
21 IHTETLAETEESERENHE
T HEE R AR IRAEAE B — s 1 MR
Ji R B85 A AN [] AT i 3 T o e o5 0 fl
i BAL, tErhES RN M ARNRMA
PR ILEIE A, (H R R 75 Y Y T EORIA
RN NESRASE, BRI Tll
A AR Tl =R LUK ™ A 1
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SHEBRABAYE (BRPFES, 2016) o T
TR AP R)2 LR 4 B S mas Rk 2 fr
7, Hr Pb, Cd. Cr. Cu. Zn Fl Ni B3 &gk
YW 64.71, 0.54, 58.55. 37.59. 131.04 Al 23.16
mg-kg ' IS RE XK FE (Guetal.,
2018) HYLLXFAHT AT %0, T A B4 JE 038 ety
M T AR, o Cr M N a5 R Er
SIS, Pb Al Cu (8 B B S ET 2 5%,
Zn WS EE IS R 3 4%, W Cd SRy
SCEIT 10 f5. BF R (CV) fJUIAR BRI
FELBAT BB, R R 16%LL T ET
REEAE S, 16%—36%)8 THEA R, 36%L) [ A
JEARSE AR RN AT EE T s N T e A el
T 6 FiESE S =T P R THEALAR, Cd.

Cr. Cu. Zn I Ni W¥JEF & EAR, XUl Cd.
Cr. Cu, Zn Fl Ni iXJUFE & B LR M T A el
I AT B, S R S A 1 D A
AR TESEN NG SMA, FealE i
PATPNCEIE

x2 THHETLAELREECRESE
Table 2 Heavy metal contents in soils of urban parks
in Guangzhou city
brfEe CEIE ERRH
Standard Average Coefficient Background

HHE
- SfH
ELE Tt

Heavy  Content/ o o
deviation/  value/  of variation/ value/

metal  (mgkg™)

(mgkg™") (mgkg™") % (mgkg™)
Pb  4329-107.19  19.24 64.71 29.73 36.0
Cd 0.04-1.18 0.37 0.54 69.82 0.056
Cr 224810640 2522 58.55 43.0 50.5
Cu  14.13-109.42 22.28 37.59 59.26 17.0
Zn  4867-217.58 4827  131.04 36.83 473
Ni  11.67-41.59  8.86 23.16 38.25 18.2

a5 5] 3 (Guetal., 2018)
a Background value is quoted from (Gu et al., 2018)

KT H— SN EE B ERR, X
JUM T T A 3 4 st T Pearson AHOC
P, HAEREE 3 i, Cd 5 Pb RS
7 0.533, Cd 5 Zn BYFHICRECH 0.505, Cr 5 Cu 1Y
FEEECH 0.521, Cr 5 Ni fIAHEZEECH 0.621, Cu
5 Zn BAEZRECH 0.500, Pb 5 Zn MM ZRECH
0.662, X JLFPE & EE A CREII KT 0.5, —&
TR S T 3 JLA 4 R A SR VR A7 55 K A AR 4L
P, BORIE T ZFIEME G155 (RIS, 2011 ),

iz FH R DR 48 B0 o6 N T Bk A e 3R 2 4
e 4 JE BT R IR, T T 4 bl 4 4
hmEESEN PCFHEIKK N Cd (9.59)>Zn
(2.77)>Cu (2.21)>Pb (1.80)>Ni (1.27)>Cr (1.16) ( &
4) o MR A b -4 rh Cd AT ETE Sy, Zn Al

®3 ELEHEXARH

Table 3 Correlation coefficient of heavy metals

H4J@ Heavy metal Pb Cd Cr Cu Zn Ni

Pb 1

Cd 0.533* 1

Cr 0.098  0.300 1

Cu 0.147 0.147 0.521* 1

Zn 0.662** 0.505* 0.389 0.500%* 1

Ni —0.192 0.013 0.621* 0.247 -0.276 1

FFIRTE @=0.05 (R ) , MM E ; **FIRTE a=0.01 (XUR ),
FHICPERR 2%
*means ¢=0.05 ( two-tailed ) , significant correlation; **means ¢=0.01

(two-tailed ) , extremely significant correlation

*k 4 BEFEMEEITENER

Table 4 Evaluation results of the single factor evaluation index

SRFEA

AR FIEMHE%L Single factor evaluation index

Sampling sites ~ Pb Cd Cr Cu Zn Ni
Gl 1.55 11.74 0.87 1.59 2.87 0.71
G2 2.98 18.47 1.20 1.93 4.60 1.06
G3 1.76 7.98 1.28 2.29 3.29 1.11
G4 1.89 7.16 1.33 2.08 2.78 1.15
G5 2.69 14.41 1.40 1.84 3.82 1.17
G6 1.45 5.55 0.98 1.88 3.88 0.64
G7 1.70 6.30 1.29 1.75 2.58 1.00
GS8 1.89 7.58 1.32 6.44 4.03 1.20
G9 1.47 20.42 0.67 1.21 1.94 0.87
G10 1.44 16.35 2.06 3.23 2.78 2.29
Gl1 2.60 21.14 1.52 3.20 3.40 1.73
G12 1.20 7.56 1.07 1.74 2.13 1.42
G13 1.27 0.74 0.45 0.83 1.03 1.64
Gl14 1.97 3.81 0.49 1.59 1.99 0.75
Gl15 1.66 1.10 0.51 1.11 1.30 1.42
Gl16 1.23 3.13 2.11 2.68 1.92 2.18

Cu J& FHi5ds, 1 Pb. Ni il Cr J& FHei54L,
U, ATRUR I M A b e i g m AT
R REURE, X5 Cd. Zn Fl Pb [AIf77ERH
Y IEAHSCOC R AT A R —3 . Cd. Zn #1 Pb )
i BRURRAE AT RE 5 ) N sl Tolk AR 4 R OHE
B AEYIAE (RFTRAE, 2003; X EHEE,
2006) .
22 I"HTEHAETIEESERSS YT
JUMN T A P R E AR S AIEA G T
SRR 2 iR . XFF Cr: FRIES (82.67%)>
FILE B.77%)> 4 AN (827%)>IkIRLE S A
A (0.23%)>1] 2 (0.06%); XFF Ni: FRAE
(71.43%)>5k4% FAL L (20.87%)>FH AL (5.09%)>
AT (1.65%)>TRIRER A 575 (0.96%); XF T Cus:
FRIEZ (63.48%)>HE AT (27.06%)>A HLA&



2210

MR AI 31 A 11 (20224 11 H )

B A R 2B AR 4 M L 1
Proportions of mass fractions of Zn forms to total Zn/%
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(e) Geochemical fractions distribution of Zn
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Figure 2 Geochemical fractions distribution of heavy metals

(4.73%)> fik IR £h 45 A & 342%)> 7] &L e & FHEAE (0.11%); X T Zn: FRIES (47.34%)>8k

(1.31%); XFF Pb: FRIEA (55.54%)>8kh Ak
(42.8%)>1] A (1.37%)>FH LA (0.18%)>Hi iR

A (40.3%)>R 24
B (428%>HHLE (3.29%);

(4.79%)> Tk BR R 45 &
M Cd LS 2

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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SRR, HON HOR RIS A (39.34%) >4t E ik
B (3299%)> Wk R EL 45 5 & (10.14%)> 5k i &
(9.97%)>AHLE (7.56%). WTLIER], Cr IFRES
B £, FE Y G 80%, HIKEA LS.
e T HALE S, Cr fb2ArE A E . A0
e AP Cr HAT R A B RE
13 Cr WANSEESH THMES GRIESE,
1999 ) ., Ni. Cu. Pb Fl Zn ¥ D)5k A Feksh A4k
SEES, PEAME S i EERE N
Fe-Mn & A LP%T Ni, Cu, Pb Ml Zn B FHA TR
SRAL IR FRE S (Li et al., 2001 ) . Hdt Pb Al
Zn MYR] A HAS & I S T IRIRER 45 A S A AL
A, BT Po A1 Zn AR FHAE SR TR AT
SRR ERME . D FES (G13, G14 f1G15) 4
B A A0S P, 3B B 5 A &2 24 h W
BRI A TS AFTHAESE, )M
M AR+ 5Erh Cd By BB N ml 28 A Ffi
TREGE A, HAPE & 5 a5k 3] 39.34%F
32.99%. fREAR, Cd BTGP & Heam i = T Hodth
HEE, XRPMHT AR5 Cd B H
HRECEIIAEE T, T e S A X B8 = A T AR IR
ARG

FEN VBN Tl s ZU A T X sk,
&8 Cd 5P — B2 — 2 R I, s
2512020 ) XS ARTE Tl X PN A8 350 1 4498 T 4 R
(1) BRI & B, Cd. Pb, Cu Ml Zn )73

FEREET YA R, B cd S
R S e XU (. Wk SO AR
(2021 ) XF 8 PRTH EIRIX b 8 4@ i e HE
ASOPAHERE & P, Bk Cd 4, Hg. Pb, Cr, Cu. Zn
NI BLIFRES N F, Hrp Cd ] s #eds fgk
A B REEE T 27%HM 22%, Cd B
SR PR B IX R KU e K E 4R . Tt
2 (2021 ) XHSAER T Toll X S 4h + 35 & 4 JB L 500
ARFAE S B 30, RCHRTT Toll DX 2 bl 4 1 v 32 22
HEEJBRIBYRIE TR Cd, H Cd a7 & b
IKF 4.10%—47.86%, HoA 245 KU e i F Hofh &
&)@ o UL, KA 458 Cd {5 m e
Zetara iy, HOR R AT RE SR Ik T R AL L T
Hatldg) A e A N E 4 8 o
K B U R AR R E AN R g AR A e =
AR IS ESE TR CdWES B RAET
FHRE B AE A
2.3 HTEHAETEESEESNE

231 kAMERAAS;FILE (RSP) MR
RSP P &5 SR s, TN ek 2 bel 3 i 4

J& Cd iy RSP {HIE sl w3 T HM E 4 E, H
TR 1.94—28.52, 1M Pb, Cr. Cu. Zn 1 Ni i3
FIKIR Jg: 0.58—1.21. 0.09—0.64. 0.15—1.38,
0.13—1.98 fl 0.11—2.64 (% 5) , ¥F Pb. Cr.
Cu. Zn MINi M5, BRAGEREESAN, HAT AR
RSP {HHANHER 1, BB LR 4 0 2R 25 XU

%5 RSP #1 RAC M &R
Table 5 Evaluation results of RSP and RAC

KRB URLEAR S AR AR LE Y% RSP WP bk RAC
Sampling sites Pb Cd Cr Cu Zn Ni Pb Cd Cr Cu Zn Ni
Gl 0.88 22.61 0.18 0.34 1.85 0.44 || 0.75% 63.06% 0.21% 1.03% 16.75% 5.20%
G2 0.96 11.69 0.20 0.39 1.63 0.51 0.19% 55.58% 0.17% 1.92% 9.08% 2.20%
G3 0.70 9.87 0.39 0.74 1.47 0.47 || 0.09% 52.33% 045% 2.51% 7.24% 2.94%
G4 0.71 9.63 0.30 0.65 1.30 039 || 0.37% 54.50% 0.35% 1.82% 9.90% 4.34%
G5 0.82 8.91 0.18 0.33 1.24 040 | 0.19% 47.76% 0.18% 1.68% 5.34% 2.39%
G6 1.21 12.04  0.20 0.27 1.97 0.60 1.04% 59.46% 0.38% 1.36% 17.35% 5.78%
G7 0.78 8.05 0.29 0.61 1.34 0.41 0.48% 51.53% 0.49% 2.89% 9.62% 4.53%
G8 0.69 8.52 0.31 1.38 1.98 0.45 || 0.09% 53.67% 0.38% 19.70% 14.51% 6.62%
G9 0.58 28.52 0.15 0.55 1.30 0.35 || 0.94% 6337% 0.29% 1.03% 13.86% 4.95%
G10 0.87 4.37 0.10 0.34 0.53 022 | 0.01% 28.80% 0.03% 0.14% 1.00% 0.64%
Gl1 0.99 11.14 0.17 0.50 0.85 029 | 0.05% 46.76% 0.25% 0.82% 4.30% 2.04%
Gl12 0.80 4.66 0.09 0.35 0.51 0.59 || 0.03% 34.89% 0.35% 0.17% 2.60% 1.62%
G13 0.76 9.56 0.64 1.10 0.49 0.16 | 8.49% 51.77% 0.84% 3.61% 1045% 1.12%
G14 0.70 10.42 0.38 1.09 0.90 0.60 | 597% 20.25% 0.69% 151% 7.51% 2.48%
Gl15 0.69 2.96 0.54 1.00 0.46 2.64 || 7.51% 48.40% 0.70% 3.32% 9.60% 1.31%
Gl6 0.65 1.94 0.09 0.15 0.13 0.11 0.35% 26.35% 0.10% 049% 1.03% 1.19%
FrfEZ Standard deviation 0.80 10.31 0.26 0.61 1.12 0.54 1.66% 47.40% 0.36% 2.75% 8.76%  3.09%
FHIE Average value 0.16 6.79 0.16 0.36 0.59 0.58 || 2.87% 13.03% 0.23% 4.64% 5.14% 1.88%
AR5 REL Coefficient of variation  19.45% 65.87% 60.91% 58.34% 52.29% 107.21%|172.89% 27.48% 62.03% 168.69% 58.64% 60.78%
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AHXTHL/IN A4S RSP BHEGE 145 1 P-4 ] L)
B, T2 bl 448 EE 4 A A A XU B 5
MUK H + Cd (6.79)>Zn (0.59)>Ni (0.58)>Cu (0.36)>Pb
(0.16)=Cr (0.16), Bx Cd A EEXE4F, Pb., Cr, Cu,
Zn F1 Ni #1TC R

232 REFM%A%E (RAC) 0%

RAC PSSR s, )M T A el 22 4 15
hERELSERN RAC JEESTHN: Pb A 0.01%—
8.49%. Cd A 20.25%—63.37%. Cr 4 0.03%—
0.84% . Cu N 0.49%—19.70% . Zn H 1.00%—
17.35%. Ni N 0.64%—6.62% (£ 5) . #E RAC
BAegta R b EnT DA, TN A
il + e 4 | AR B KR 55K I . Cd
(13.03%)>Zn (5.14%)>Cu (4.64%)>Pb (2.87%)>Ni
(1.88%)>Cr (0.23%). i RAC PEMFRAERT LIFSH Cr
JeXE, Pb. Cu. Zn F1 Ni Jg TR, CdJET
PRI . A A L, 3 e X SR A A A DX,
XA, B Gl. G2 Al G6 LRI R [X P 4
J& ) RSP {H A1 RAC {ELFIME R T oA XY, R
&1 G9. G10. G11 F1 G12 4R B X Al G3 .
G4 1 G13 R =X, A HAd X s i 4 s
£ RSP {HF RAC (EMECH#E, HARXH /N,
e RAIENZE RS FEHASREAEER
RAC {5 1Y DX 12 ) T A O3 X 28 5% B
R IRE X, XA Tk B R, 5
LT R, AR ARG S EE SR
Wi AR R, TRg R HE S E A SRR S 3
PR,

3 itig

X LGS M T3 T el 3R )2 4138 4 J@ (1) RSP AN
RAC P25 ST, RSP Y EM ok ™ i i 4
JEHA Cd, MfE RAC PEMIEHBR TR T Cd 14
KBS, Pb, Cu, Zn., Ni AR A3 T84 Hy
S, FRBE Zn XBSASR T RAFHED . AT
RSP 755 ERRFRIES AN T A RS H A B &
i, RAC ¥ R S R TR o i n] se e
MIRIRERZE A A E SR, A5 HXT 4w A RS
PPN BEOMAE A, RYE (PRIEHESE, 2017) WF9Ek
B, RAC M T AT 4B oA S5 IR R
PRI AG, REfs o g s e A T 4 SR T R R Y
E5, WL, XM A R )2
) Cd Ml Zn X PHFPE 4B ICE I RAC PEME5RR
R B R ARG S Rl A RRE (B 3) o

RAC T &5 SR ZS [ A ReiE B 7R, Cd 1A=
R Sk 2 E T Zn, {H Cd F1 Zn () FEA
AU X F ) T B s o DX, A 1) R
DX P XA 2 (X, 78 B XA A 25 XU AR e/
ARSI S RS VIAHG, ANFPES
B AR RSB HATHE AR E LR E
BN TN T3k T 2 el 138 Cd Fl Zn (9E A S X
B DX = A ) R A AE . (1) ST Tl R Ak
JRAT I, TN TR T 2 e 398 Cd A Zn 0 i A S
oz DX 2 ) M T 2R B o R R HBIX S SE X I )
Tl X 53 B eI Aok K S, Tl Al
FEAERER T =% H&A Cd. Zn FHLE,
AN Y B A B 2 T 0K SE R 4 i ) 0T A e 4 R
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(a) RAC value distribution of Cd
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Figure 3 RAC value distribution of Cd and Zn
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SR AR B (2) SIRTiscEHEcaE %, M
T4V UR IR I K AR O B 438l R 40
MR RSB E &, RERRP S AEmSE, 17
TRZEAT B AR v T B 2K X S FE 4 IR ) R i 3
-y e, NI 3 Cd FEE (HRRISE,
2012) , HiFaomsi S 8EA Cd WPk &
P BE TG R AR HEBOR RS TR S5 R A 145
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Abstract: Soil environmental quality of urban parks has an important impact on urban green development and residents' health. In
order to understand the contents, geochemical fractions distribution characteristics and ecological risk of heavy metals in soils of urban
parks in Guangzhou, the surface soils of typical urban parks in the core urban area of Guangzhou was taken as the object, and the
contents of six heavy metals including Pb, Cd, Cr, Cu, Zn and Ni were systematically analyzed. The distribution characteristics of
heavy metals in exchangeable fraction (F1), carbonate fraction (F2), Fe/Mn oxides fraction (F3), organic matter fraction (F4) and
residual fraction (F5) were analyzed by Tessier’s extraction method. At the same time, the ecological risk of heavy metals in the soils
of urban parks was assessed and discussed through the rations of secondary phase and primary phase (RSP) and risk assessment code
(RAC) method. The results showed that (1) the average contents of Pb, Cr, Cu, Zn, Ni and Cd in urban park soils of Guangzhou were
64.71 mg-kg™!, 58.55 mg-kg ™!, 37.59 mgkg !, 131.04 mgkg™!, 23.16 mg'kg ! and 0.54 mg-kg™!, respectively. The single factor index
method was used to analyze the accumulation characteristics of heavy metals. It was found that Pb, Cr, Cu, Zn and Ni in urban park
soils were light pollution, only some areas were moderately polluted, while Cd contamination was heavy. (2) The geochemical fractions
analysis of heavy metals showed that there were great differences in the geochemical fractions distribution of different heavy metals.
Specifically, Pb, Cr, Cu, Zn and Ni were mainly in the residual fraction and Fe/Mn oxides fraction, while Cd was mainly in the
exchangeable fraction and Fe/Mn oxides fraction. The differences in the geochemical fractions distribution of heavy metals also
reflected the differences in the migration characteristics and potential environmental risks of heavy metals. (3) The calculation results
of RSP and RAC showed that the ecological risk of Cd in urban park soils in Guangzhou was significantly higher than that of other
heavy metals. The ecological risk of heavy metals showed the following order: Cd>Zn>Cu>Pb>Ni>Cr. In terms of spatial distribution,
the ecological risk of Cd in the central part of the core urban area (Tianhe District, Baiyun District and Huangpu District) is relatively
high. In summary, the main heavy metal pollutant in the soils of parks in the core urban area of Guangzhou is Cd, and its ecological
risk is much higher than that of other heavy metals. Attention should be paid to the green development and soil environmental risk
management of cities in the Guangdong-Hong Kong-Macao Greater Bay Area in the future.

Keywords: Guangzhou city; urban parks; soil environment; heavy metals; geochemical fractions; ecological risk assessment



