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Distribution of soil heavy metal and pollution evaluation
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Abstract; The distribution maps of heavy metals in soils of Chongming county were drawn
using Kriging method in the geo-statistic module of ArcGIS,and the degrees of pollution were e-
valuated using the single-facter pollution index (SPI) and comprehensive pollution index (CPI).

The results showed that the degrees of pollution of heavy metals in soils of Chongming County
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were Cd>>Zn>Cu>Cr>Pb. Among the heavy metals, Cd was the major one. The average SPI
of Cd in the soil samples was 1. 05, reaching the light degree of pollution. The comprehensive
pollution index of 5 heavy metals including all soil samples, ranged from 0. 22 to 2. 59 with an
average of 0. 88, reaching the alarm degree of pollution. However, The overall situation of heavy
metals in soils were relatively clean, because there were still 72. 39 % of soil samples showing the
cleanness.

Key words: Chongming island; heavy metal in soil; spatial interpolation; pollution evaluation
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Fig. 1 Distribution of soil sampling sites
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Tab.1 Evaluation criteria for heavy metals in soils

25 — 2 —9% =%
pH H R S <6.5 6.5-7.5 >7.5 >6.5
Cd <</(mg-kg™ ") 0. 20 0. 30 0. 30 0. 60 1.0
Cu<</(mg -+ kg™ 1) 35 50 100 100 400
Pb<{/(mg -+ kg™ ") 35 250 300 350 500
Cr <</(mg + kg~ '"JKHD 90 250 300 350 400
Cr <</(mg * kg " 1) 90 150 200 250 300
Zn<_/(mg -+ kg™ ") 100 200 250 300 500
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Tab.2 Classification standards for comprehensive pollution indices in soils
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Tab.3 Statistic features of spatial variability of heavy metals in soils

B Rl R mnam e w sk
Cd 0. 04 2.11 0.63 0.34 0.54 1.52 3.71 i 25
Cu 7.83 88. 05 30. 94 11.95 0.39 1.83 6. 54 i 25
Pb 6.13 198. 18 45.61 26. 11 0.57 3. 14 13.69 i 25
Cr 15. 89 275.75 67.57 35.52 0.53 3.08 12.86 i 25
Zn 38.83 974 167. 63 175. 84 1. 05 2.87 8.17 M 25
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Tab. 4 Statistic features of spatial variability of heavy metals after logarithmic conversion

% <m§§/.b$—/w> (mﬁ?ﬁf” (mti_qgfw TR wmRMC G Wi
Cd -3.22 0.75 = 0. 46 -1.08 =0.62 0. 42 .31 XHEIES
Cu 2.06 4.48 3.43 2.48 —-0.94 0. 60 1.88  XIBUER
Pb 1. 81 5.29 3.82 3.26 -0.56 1. 14 2.62  REES
Cr 2.77 5.62 4.21 3.57 -0.63 1.12 2.55  XHIEZR
Zn 3.66 6.88 5.12 5.17 0.05 1.05 2.1 X BOE S
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Tab.5 Prediction errors by Kriging

JTLHR ME RMSE ASE MSE RMSSE
Cd =0.011 76 1.293 1.52 —0.032 61 1.031
Cu = 0.056 55 12.43 12. 69 = 0.050 62 1. 045
Pb =0.016 05 27.79 32.13 = 0.006 68 0.999 9
Cr 0.087 8 5.32 6. 87 0.068 6 1.232
Zn =0.007 26 41.324 43.23 =0.006 7 0. 991
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Fig.2 Spatial distribution of heavy metal contents (unit:mg * kg™') in

soils using Kriging interpolation method

Xf e P 3 v 5 Y B DR 17 e AR RO A VR IET 4 o Y 255 T e 48 B0 A 1L AT LR B
A T AR S5 A AR LA R A X BIF S IX. S < s ¥ e A SRR AR R R S5 T ) R
15 G 2275 Qe A 1 3l BE 5 2% DXR U (0 T 55 4 ) AR BE A 5. 7 H AT 68 T A A A v L 355
B S 14 it P 5% o e g 7 i P 8 I ) 21 280 DA Wl R 55 8 ) . 48 V5 O R A AE N8 Bl
XL TTRR L BRIE 15 5400 ~5800. BREEIE PP S N7 me - ke XA 2R
e K66 000 kg R/ AT UL o 1 T P 55 0 WA 2 20 - Seely e A A 77 T 9 75 % [ A
x6 IRESESERETFENER

Tab. 6 Single facter evaluation index of heavy metals in soils

&8 0 (P EHME P T Y b A B2 EETS YR AL o RE TS YR B
Cd 0.07~3.52 1.05 74(55.2%) 52(38.8%) 8(6.0%)
Cu 0.08~0. 88 0.31 134 (100%)

Pb 0.02~0. 57 0.13 134 (100%)

Cr 0.05~1.10 0.25 133(99.3%) 1€0.7%)

Zn 0.13~3.25 0.56 118(88.1%) 9(6.7%) 7(5.2%)

P AR L TG SR R RS AR g T S R A o5 R B T3 L
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Fig.3 Spatial distribution of single-factor pollution indices of heavy metal

in soils using Kriging interpolation method
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Fig. 4 Spatial distribution of comprehensive pollution indices of heavy metal

in soils using Kriging interpolation method
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