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Kernel Regression Model of the Spread of Chemical Elements Pollution
in Urban Surface Soil
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(College of Science, Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: Based on the soil values and the concentration of chemical elements of As,Cd, Cr, Cu, Hg, Hi, Pb and Zn in
about 0 ~ 10 cm surface soil from some sample points of a certain city, spatial distribution of the 8 major chemical elements
in the observed region were discovered with the interpolation method. Causes of contamination were analyzed with both
single and cluster factor variance analyses, and a kernel regression model of the spread of chemical elements pollution in

urban surface soil was established. By means of this model, chemical elements pollution trends were simulated and dynamic

process of the spread of chemical elements pollution was demonstrated.
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Fig.1 Spatial distribution of eight major chemical elements
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Fig. 2 Plane distribution of eight major chemical elements
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Tab.1 P-value of variance analysis

JLH K3y P18 JGR KB P8

As  P1=9.7391x107<0.05 | Hg P5=10.236 8>0.05
Cd  P,=1.0620x10°<0.05 | Ni Pg=0.156 7>0.05
Cr P3=0.178 4>0.05 Pb  P;=1.0242x10°<0.05
Cu P,=0.018 0<<0.05 Zn Py =0.005 4<<0.05
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Tab.2 Regional average concentrations of major chemical elements (ugg™
[X 35, As Cd Cr Cu Hg Ni Pb Zn
TG X 6.27 289.96 69.02 49.40 93.04 18.34 69.11 237.01
Tolkx 7.25 393.11 53.41 127.54 642.36 19.81 93.04 277.93
1IX 4.04 152.32 38.96 17.32 40.96 15.45 36.56 73.29
FETEHX 5.71 360.01 58.05 62.21 446.82 17.62 63.53 242.85
UNTESIIN 6.26 280.54 43.64 30.19 114.99 15.29 60.71 154.24
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Tab.3 Average concentrations of major chemical elements in each category (pgg™
KIys As Cd Cr Cu Hg Ni Pb Zn
1 5.67 293.23 49.68 42.59 118.78 16.66 59.65 169.06
2 6.08 637.87 371.74 496.56 116.07 68.92 121.31 2 824.30
3 9.62 1 066.20 285.58 2 528.50 13 500.00 41.70 381.64 1417.90
4 5.05 665.17 56.43 81.07 14 900.00 20.27 113.51 515.51
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W B(x,y,z) AERENAEE — &, BERBERO AR

BACK d,. . B ARG K L2000 BT N
fl‘{(X,y,Z), kzl,z,"',g N mu

ﬁc(XO’yO’ZO): ZK(dxyz/V)fk(x:y,Z) =

[[K@,.[rfxp2ds (k=128 ()

Hr

z=g(x,y)

DZ{(x’y’Z) (x—xo) +(y_y0) +(Z—ZO) <V}

35

z=g(x,y) HHIE A 7.

(D) I K(C) BRI RS, K(d,, /r) BT B
RO A AR CR H R TTER, A4, B P IE S
BT, STRRBCR (K(d,,, [r) BER) , 2 Z BTk .

42 ST

B (1) AR AL BR K () T LA Z R R 2R

TR, i3 BB G A% s B

K(u)= e 2] (ul<1)

1
2no
Hrr: o iz R B S50, 10) Rt wEl, 4
lu |<IB, I(ul<D) =1, BN I1(u|<1)=0.

M FALF e R 5 Y VE RS - SR AN, T
T A% R B AZ BT TR (1) A5 A BN R S5
o FMr. LL As JGZE NG, AR 319 AW As &
HEIRS S BhHE 6=2.9943, 7=369.5809 , #
G1H ), 5 EHSHE y, 09 F M X R 22 h ARE =

L Dimdil oo 1883, A sCRIEmIE 5 FR.
ni= Vi

30
25 +
20
15 F
10 +

AsTit/(pgeg™)

—— WI{E
—— WA MHE

0 30 80 120

160 200 240 280 320
i i 5

B 5 BEATIREAS)
Fig.5 Schematic diagram of model fitting(As)
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Tab. 4 Fitting results of kernel regression model

. AR e )
JLHR
6 7 ARE

As 2.99 369.58 0.188 3
cd 2.97 370.26 0.154 7
Cr 231 348.42 0.176 4
Cu 1.53 34433 0.590 2
Hg 1.92 34433 0.4232
Ni 2.83 365.68 0.1259
Pb 2.97 367.49 0.1119
Zn 2.50 363.14 02124
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Fig. 6 Schematic diagram of pollution trends(As)
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