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WE: [ B9 ] DI et X3 & 585 X A F A8 i 00, T RRRs b e IR 22 4 F) HER Rl
s, [k ] LSt BHAT LGS X3 & 28467 FoE X, SRE T RES, KIFE a1 884 Cd. He. As.
Po I Cr & S FESEEE, FHREFIHNE . NS G IE0 RS £ 2L S RS EOTAN TE 2T KU 7T
fi, HFEHTESBEE ISR AARE. (4R ] BEFERGSRER: STRGLE/REN
Cd<As<Pb<Cr<Hg; WD LA A TN R E/R: XK IR RS RIS P E RN EE TG BAEESKER TR
BOFMG R . BItE NG TR A Cr<Pb<As<Cd<Hg, FF7ETPELEEWENK; Hg, As Fl Pb L& & 2 HE
ik, VUJE @5 Cd Al Cr e R E e R VA . [ 4510 ] WEHHRE & 5ol X B & @ e R A 1o i &2
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Distribution Characteristics and Risk Assessment of Soil Heavy
Metal in Karst Peri-urban Areas in Guanshan Lake District,
Guiyang City
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2. Key Laboratory of Mountain Resources and Environmental Remote Sensing Application,

Guizhou Normal University, Guiyang 550025, China)

Abstract: [ Purpose] To study the distribution of heavy metals in the soil of peri-urban areas in
karst area, providing scientific basis for the safe use of land resources. [ Methods] The peri-urban
area of Guanshan Lake District in Guiyang City was selected as the study area. Soil samples were col-
lected to detect and analysis the contents of five heavy metals: Cd, Hg, As, Pb and Cr in soil. Risk as-

sessment was adopted through single factor evaluation, Nemerow comprehensive evaluation and po-
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tential ecological risk index evaluation method. Kriging interpolation method was adopted to study the

spatial distribution characteristics. [ Results ] Single factor evaluation result showed that the pollu-

tion degree of elements in the study area was as followed Cd<As<Pb<Cr<Hg. Nemerow comprehens-

ive evaluation result showed that the soil heavy metal pollution level in this area was heavy pollution.

The risk degree of elements in potential ecological risk index result showed that: Cr<Pb<As<Cd<Hg,

and the comprehensive potential risk was medium level. The distribution of Hg, As and Pb content

were low in the middle and high around the area, and the distribution of Cd and Cr content were zon-

al transition. [ Conclusion] The spatial distribution of heavy metals in karst peri-urbanl area are dif-

ferent. The soil in the study area was polluted by a variety of heavy metals, which had a medium de-

gree of potential ecological risk.

Keywords: soil pollution; heavy metals; karst area; peri-urban areas
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Tab. 1 Assessment grade of potential ecological
pollution risk

-
I E<40 RI<150 1€ low
il 40<E<80 150=<<RI<300 ' medium
il B0SE<160 300<RI<600 B high
\Y 160<<E<320 RI=600 /& higher
v E;Z=320 _ % 7 highest

VE: E. BIOUETEAESHBEF R4 RL ZEE XRIEE.
Note: E;. single potential ecological risk coefficient; RI. comprehensive
risk coefficient.

2 BREFH

2.1 HIEESR S E R AARHIE

hiZe 2 v, H4 )8 Hg. As, Cr fll Pb [1J°F
B m o R XA s, i st
My 2.55 4% . 1.69 %, 1.12 /%M1 1.11 %, Cr. Pb
Ml Cd FRES REBINT 50%, Hi Cr &
AR R BN AATRINESREABKT
70%, FIHIZITTE G RBMBAREL; itk
BE TR,

AR B R BUU AR (3 3) R . IR
T 25%~75%, UAAMFRIX LIEE SR SR
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Tab.2 Soil heavy metal content in study area
, NN " X5 b L XEJE 1
xR RKE Tl bE dmatee  DORTRID SEIRGRCRE LR
N (mgkg™) (mg'kg™) (mg'kg™) standard coefficient gkg gXe
element .- . o . background value of  average surface soil value of central
minimum value maximum value average value  deviation variations . .
study area area of Guiyang City
Cd 0.19 1.29 0.52 0.24 45.40 0.66 0.50
Hg 0.07 0.87 0.28 0.15 53.99 0.11 0.22
As 10.90 134.00 33.72 26.34 78.11 20.00 19.09
Pb 20.00 77.00 38.92 12.24 31.45 35.20 41.23
Cr 67.40 158.00 107.05 23.74 22.18 95.50 107.10
RI3 FEREBPELLRHESY
Tab.3 Semivariogram model and the parmeters
HEREILR A e EGMHE ARAm RRHN REFRE(R) B2 TT A
heavy metal element model nugget sill range nugget effect  coefficients of determination  residual sum of squares
TR
Cd . 0.127 0.271 19.890 0.469 0.388 0.026
exponential model
R A
Hg Gaussian model 0.120 0.218 0.866 0.550 0.260 0.016
oo T
As Iﬁf{jﬁ%i 0.226 0.412 1.560 0.549 0.271 0.012
spherical model
[
Pb Gaussian model 0.057 0.141 10.253 0.404 0.507 0.012
R A
Cr ket 0.637 1.275 6.690 0.500 0.493 0.090

exponential model
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Fig. 1

Spatial distribution of heavy metal elements
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Tab. 4 Evaluation results of heavy metal pollution in soil

TS R (P BRI
T single factor pollution index single factor index evaluation LA TGRS M (P,)
element b} SEHE HeyE et S 5 H /% V5 Y HRE A B /% comprehensive pollution index
range average value ratio of unpolluted samples ratio of pollution samples
Cd 0.29~1.95 0.79 81 19
Hg 0.62~7.88 2.59 2 98
As 0.55~6.70 1.69 46 54 5.67
Pb 0.57~2.19 1.11 44 56
Cr 0.71~1.65 1.12 35 65
x5 BEESKETMN
Tab. 5 Potential ecological risk evaluation
IR B TIREERTR H/ME IZONE] Rl RS AR
risk coefficient heavy metal element of soil minimum value maximum value average value pollution class  risk level
cd 8.64 58.64 23.57 I i low
o N Hg 24.73 31527 103.62 il ;% high
singliﬁéﬁtﬁlﬁcﬁiiaﬁfk%oglgfgcient As 5.45 67.00 16.86 I filow
Pb 2.84 10.94 5.53 | ik low
Cr 1.41 3.31 2.24 I i low
g e MUBHIAL (RT) 151.82 11 1 medium

comprehensive risk coefficient

RS P 22 250 AR 1) 55 AR UK J2& © Cr<Pb<As<
Cd<Hg, HICEMBHELESKEZFHKK; Pb
I Cr VS TEA SRS REULTF 10, =AML
HhE N, XSG N8O 151.82, 4
Mg, T RE, Hg ikl X
T TEAE TS Y i R EE A T
24 LEEESERIEYID M

HRAED PSR (% 6) n: Pb. Hg Ml As
ZIAAH e 2, U5 Yok i . V5 YRR A
i Cd Al Cr 5HABTTER MR R, Uil
Hyg gk JE AR 5 A TR A —3 E5 5
Mras s (€ 7) woR . 3BUE G 2 4~ 3 REUE i
B 65.24% M58, AT LU B9 X N 42 )8

*6 TIRESERTRMERXNM

Tab. 6 Correlation of heavy metal elements in soil

Cd Hg As Pb Cr
Cd 1
Hg 0.177 1
As 0.075 0.671%** 1
Pb 0.053 0.459** 0.699** 1
Cr 0.016 0.002 0.016 —0.002 1

E: o LE0.0 KT AR R CWUR).

Note: “**” means significant correlation at the 0.01 level (double-tailed).
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BAHRIBTS YL, M Cd Al Cr i35 YL R
3 Wit
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UG B R o BT B, AR SR
OGR4 o 2s [A] A8 S5 g B AR AR, o g
JER SN T 2 BRAIF 51X 4 i O 2R 1 4 1) 5 o
7 25 R M R A S R AL PR Y, AHIE S
5 FPEE 4@ TC R ISR A T 25%~75%, TE%S
6] oA b HA AR RE I F ARG, BAIIRESE X
d 402 (R A3 A AL Z B 25 A PR 2 (T . b
TE RIS S AR IR IR B R AC 1) i Fs il 34 22 Bl
BUE BRI (i =X it AR 25 283 ) 52,
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Tab. 7 Principal component analysis of heavy metal contents
o , e o 3 4 g T KA
TR RHE(E TR/ % LS Wi e factor loads of heavy metal element of soil
principal component  characteristic value  contribution rate  cumulative contribution rate
Cd Hg As Pb Cr
1 2.250 45.00 45.00 0.092 0.367 0.408 0.367 0.006
2 1.012 20.24 65.24 0.628 0.047 —0.078 —0.13 0.754
3 0.984 19.67 84.91
4 0.524 10.48 95.39
5 0.230 4.61 100.00
Hg. As Fll Pb JU & 7 & 1Y 45 [ {25 R 45 s TIPS FAE, B3 Cd SR %

G YRR B R AL S AT X LR,
TRHTS YRR RSN T Cd I Cr JCR SR A
I R, AT — R
AT DA e B 4 T BOR PR A — B, RS
BT AT DA e 3 A8 i B AR 2 (R P AH BOG R, X
RGN T A I R AR T, T 4
JEBICRBRIR, R EBE W E SRR,
R AH DA 53 B 1 2 80 o0 B 45 R LA SR AR 3
S A IX R AT . Hg, As Fl Pb H
AR, HRETR-—1538; Cd Ml Crocx
V5 YRR A A I 0 R AT 2 22 SR, AR AT
RE W TR Il X+ T A P,

W5 X 4 b ¢d. Hg. Pb#l Cr & & 58
PR e KL EOT R & i, 1 As &
o MO X EHAERA RIS, P,
TS X Ab T3 b & SR B B, i F b B 8 34
%, B —3R o Mo Bk, KW
As BB 3 As BERP; Pb oI5 YLk
352 B T Al 2B 7= R e bR e S5 R U i i K<
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K B He 04k iy -4, 17 VG e i X2 v ]
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