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Spatlal leferentlatlon and Inﬂuenpng Factor Analysns of Soil Hea’vy Metal Content at

Town Level Based on Geographlc Detector d 4 .
GONG, Cang', WANG Hang', WANG Shun- x1ang g ZHANC Zhi-xiang' , DONG Hang 4 LIU ]1u fen®, WANG De-wei® , YAN Busging' ,
GHEN Ymg ‘

(L. Cnﬂ Mlhtary Integrﬂled Geological Survey Center of China Geologidal Survey, Ché'hgdu 611732, China; 2. Natural Resources Comprehensne Survey Command Center of
China Geologlcal Survev, Beijing 100055, China; 3. Chengdu Geological Sur\ev Center of China Geological Survey, Chengdu 611732, China)

Abstract ,Ceoglaphlc detectors can quickly detect spatial stratified heterogeneity and quantitatively reveal the intensity of driving factors of heavy metal content, which is of
great significance for the prevention, control, and remediation of soil heavy metal pollution. In order to reveal the spatial differentiation and influencing factors of soil heavy
metal content on the town-scale, 788 topsoil samples were collected from a town in the hinterland of Chengdu Plain. Soil heavy metal (Cd, Hg, As, Cu, Ph, Cr, Zn, and
Ni) pollution risk assessments were carried out by using the geo-accumulation index method. Additionally, based on the geographic detector model, 15 factors such as soil
properties,, topography, soil forming factors, and distance were taken as independent variables, and the contents of each heavy metal element were taken as dependent variables
to explore the spatial differentiation and influencing factors of heavy metal content in soils. The results showed that: the average contents of Hg, As, Ph, Cr, Cu, Ni, and Zn
in the study area were 1. 06-1. 93 times the background value of Chengdu, and the content of Cd was lower than the background value; among them, Hg reached the light
pollution level, and the other seven heavy metals were at the non-pollution level. The spatial distribution of eight heavy metals was significantly different, the correlation among
the elements was significant, and a significant correlation was found between most heavy meals with soil properties; however, the correlation with distance factor and
topographic factor was relatively weak. The factor detection showed that TP, TK, pH, TOC, elevation, and distance from the railway had the most significant explanatory
power for the heavy metal contents. Interaction detection showed that the interaction between soil properties and other factors was the dominant factor for the spatial variation in
heavy metals, and elevation, distance from residential area, distance from railways, and distance from industrial areas were also important factors. Risk detection showed that
Hg had the most significant difference in the subregion of elevation and distance from railway, whereas the other seven heavy metals had the most significant difference in the
sub-regions of influencing factors of soil properties. The spatial distribution of heavy metals varied significantly in soil at the town-scale, which was closely related to soil
properties, topography, and human activities in the study area.

Key words:town level; soil heavy metals; geographic detectors; spatial distribution; index of geo-accumulation; correlation analysis
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Table 1  Descriptive statistical results of soil composition
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Fig. 2 Spatial distribution of the heavy metals in the topsoil
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Table 2 Index of geo-accumulation for soil heavy metals in study aera
iz Lyeo BT RE B BB %
FEIME RRME RME 1., <O 0</,,=<1 1</, <2 2</,,<3 3<l,, <4 4<l,,s5 Loy >5
Cu -0.30 3.85 -1.19  95.81 3.81 0.25 0.0 0.13 0 0
Pb -0.51 0.99 -1.20  98.35 1.65 0.0 0.0 0.0 0 0
Zn -0.22  3.88 -1.16  92.13 7.61 0.13 0.0 0.13 0 0
Cr -0.36 1.17 -0.92  99.24 0.63 0.13 0.0 0.0 0 0
Ni  -0.45 0.17 -1.09  99.75 0.25 0.0 0.0 0.0 0 0
CGd  -0.82 1.15 -2.19 97.34 2.54 0.13 0.0 0.0 0 0
As  -0.52  0.40 -1.71 95.05 4.95 0.0 0.0 0.0 0 0
Hg 0.18 2.87 -2.45 47.34 40. 61 10. 66 1.40 0.0 0 0

Kok, ZFEIA /IR BE B 5 X 3k %) v Rt - 4 R 4 @ T
KA, PRI EES Cd Al Pb f77E &
FASENEA 5 HA TR TC I AR . R

RIS Ni A 3 SR OGS I 2 R
WFSE X L Jm A R 5. BB NP As 5
D P SR A A g S SRR S s BRI



4571

[F1] 435 K HC 52 DR 3R 93-#

<

a

=X
SR

i B B S

bl

BT b PR

EOF

10 #4

= 3 YRS HE S T g e Oy SIS B OX IS
Fy g Bx A A L X Sl R B e Oy @ﬂﬁﬁdﬁ% ,x ﬁ%E@ﬁH%@m Y Il X EAE X m%mk% Y ¢ (lirx ) S0 0> s d , C (fifxK )10 0> d M3 ., (1

I 00 SO0 (1T1°0)  (S100) .. (6010) 6000  (8000)

08,0 Ea.e @89 L300 900 @00 (600) 100 .9C0 000 LD Q00 (S000) .10 %00 Oy
I w010 LT0E0 .80  £00  (600) #1000 600 . (6910) . fTT0  .TUOO . (6120) 000  (900)  (6100) s (TWT0) 4 (6010) o LFT0 4 (957°0) . (0600)  ($£0°0) i (841°0) (1200) Sy
I g00  (1100) 700 .10 0900 (800) €00 (1900) LS00 .. (6610) .80 (900 .. (€10) ,(1600) 900 €00 . (#00) . (1010) (£00) .. (I0) . WO By

I W0 00  (L070) W00 w810 . (5690) €10 .90  ($100) wso (6900) P00 4 (80°0) 4 (60C0) L SSTO W lE10 L9800 . S800 .. (L910) (€100) Ly

[ 080 .(S800) 12070 . (F£10) *:8.3 060 0s  L00TD) . (591 °0) sse (g10°0) 900 w (T0) . (T600) 0000 . (8600)  (950°0) 8100 . (911°0) . (T0O0) O

I (%00 600 (900 wge 00 SO0H T 600 LL00 (600 00 (0).. (KO (100) (100) . (800) (800) (100) 800 Sy

1w (%00) 0100 oy €00 .,.6.8.3 .._,;m:u.o (000) (£00) »(000) . (€800) 00 00 000 . (800) 000  (Lo0) (€100) (z00) "y

"
%

._.u L5 L
I 700 (%0%0) (100) 600, (HO0) 600 (100)  (00) (%000) %00  ¥00 100 (€00) (S00) . (#00) 0900 Fy

| GO s_p..owv.#.%i..p;” @00 00 (100)  (8900) LOD  (100) 900 o0  (1100) (1100) 800 S0 Iy
I (0800) .. (10) (60C°0) (§2070) w0810 . (OTT0)  (6£0°0) +x81T°0 o (T910)ws (PLTO) . (SP1°0) . (8600) 6400 (100°0) 'x

I (8E10) 7000 19800 wST0  TF0 w90 4 (T870) 16650 (€600) P10 1000 . PE0 L €10 DOL

I (W0) (§20°0) 4 (010) . (STI0)  (820°0) MO0 4 TUUT0 o (010) . (6TT0)  $000 o (8€0) 2600  Hd

G010  w80T0 L 9ST°0 o (OF1°0) « (9L0°0) . $85°0 4 OLEO 8600 . l6I0  (£50°0) I
800  +6L00 T . (6610) ..T0 1500  (690°0) L0000 (010°0) .. T80 dL
I w0 €10 . (L£10) €010 (9100) 900 0100 %0 €00 NL

I G810 4 (L0E0) . OPED W €STT0 . €610 0900 «9C0 €00 9

I (60170) w1910 1610 L L8000 .L80°0 ..T090 L1600 7H
I (TIE0) 9800  ($10°0) . (2£0°0) . (2L00) (£50°0) v
I 600 6100 6900 8710 . 9860 P)

T wdSP0 WPIE0 L0620 . 0620 W

I €10 6170 (#00°0) 1

I L9070 €00 uz

I 100 9d

NL EN 3y sy 0] N 0 uz qd )
mnouomm HONQEM ﬁ:ﬁ ,ﬁ:uguﬁv Tﬁwg %me_& ﬁOm wo“.ﬂﬁwm&mmuco“;wﬂm.—luioo EOmnﬁum m E&m,ﬁ
_ R s
GRERFHLEWANHSERET ¥




4572 ®

B 43 %

FEES 5 Pb. Ni Fll Hg A H R b 25 TAAHOCHE ; Bk
FRES S Pb A As A 3 A G, 5 Ni A Cd
AR B IR e I EXEEE S Ca Bl
WEIEAREE, 5 Ph 1 Cr A5 W S 35 60 A0 6
FRACBEBE RS Ph, Ni, As Fll Hg A 135 1EAHOC
PR, 5 Cd WA R 2 E A OCH:; BEWIRIE 2 5
Pb Fll As SR 0 35 IE AR SCHE. SRE  BLURE
TR (%) B 2 PR 2] 38 4 S A7 A — R
2.5  THEE SR TS AL R 0 s BRI A S A
2.5.1 HTFHENL

TR AR ER I 15 A 7 X 8 M 48 1 A
B g (EVLIE 3. ARl R %) 8 e 4 J i i e )
HAE—E 25 HEMK TP, TK, pH, TOC, F&
TRV B B S X % 0 2R o s ) A P4 LA AR i
B, As 1 E Z 520 02 TK (0.249) , Hk &
TOC(0.240) , FEUIE TP(0. 216). Cd 1 ZE 541 A
F & TOC(0.328) , Hik /2 TP(0.196) , TK (0.074 )
FBTERIE 55 (0. 073) 1A W] 5 1930, Cr 1955 —
SR P F 2 TK (0, 184) , 3 U 2 4 o i Y 2% 0

(0.045) , BEEkEHE | TOC, B TP, Fphsssss™

s 17 i SR JCu 95— B A L P
B (01058 ) THIVKJE TOC (0. 029) . Hg iy 25
R B R BE 2970, 163 ), H U 1 (0.0 14)

s B CTOC A1 TK oAy B K. i 1)
BRI A TK (0. 385) , UCRFE (0 124)

Ph Ay RIS = R ZE 4 B2 TOC
(0.165) . pH(0. 121) F1 TK (0. 108) , 4k 1% 1A 5 0
AR I S AYSE IR . Zn AU RT = 5200 & 2 9 2
pH (0.0145), TP (0.0139) A %k B% iH &

0.40
=N =Yy, =Y
035 | mTP X =y,
ETK Y, =X
010 | mpH my, =X,
E=TOC = X; =X,
025
"-__:—-; 0.20
0.15
0.10
0.05

As Cd Cr Cu Hg Ni Pb Zn
e R
X, R, X, WREE, X, B, X, RHORIZER, X BE TV
RS, Xo. BRI IR U B | X, . FEERIRIE B, X, . BOAE T A
B, Xo. BENEIERS, X, BERIRIERS, T
E3 mMETSMIEELENBEN¢E

Fig. 3 Effects of different factors on the explanatory power
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