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Abstract: Accurate estimation of soil contaminated area and its spatial distribution is one of the main purposes in soil pollution investigation. Traditional
sampling design methods (random sampling, systematic sampling and so on) have good performance in eslimating the average concentration of
contaminants in soil. However, the accuracy of estimated contaminated area is insufficient for site remediation. In order to improve the estimate accuracy of
contaminated area, a sampling design optimization method was proposed. Based on the preliminary soil investigation data, probability of soil contamination
was predicted using geostatistical conditional simulation (i.e., sequential gaussian simulation) , while local spatial variation of the soil contamination was
depicted by the coefficient of variation. Priority areas for detailed soil investigation were delimited according to the contamination probability and local
spatial variation of the pollution concentration. Finally, additional samples were placed according to spatial trend of the soil contaminants determined by
spatial pattern analysis. The method was then evaluated and verified at a cadmium contaminated field. Results indicated that the proposed sampling
optimization method improved the estimation accuracy of polluted area and spatial location significantly. Relative error of the predicted area of the Cd
contamination soil was 4.1%. Precision of the spatial location of the contaminated area was 86.10%. Compared to traditional sampling, the optimized
method needs 57.1% less of the number of samples.
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pollution investigation
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Fig.2 Uncertainty area of contaminated soil estimated using probability of contamination and local spatial variability
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Table 1  Descriptive statistics of the soil Cd concentration at different stages of investigation
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Table 2 Soil Cd contaminated area estimated at different stages of investigation
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Fig.4 Spatial difference of the estimated soil Cd contaminated area
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YR Ai R TRURFAIE ~ DX 38090 358 4% 14 15 S 1
FIRAT NG S 2 PR R4 E R, ZEA R R
JE b2 3R A [ 1) 2 8] 2 A AR ek L Ak X5

T 5 GBI, 75 5 & 2 F8 5 Qe =2 18] 43 A7 ) 52
Wi DR 2 » i) B il 468 i ST AT 7 R e SRALLATT T 1) ok
R W18 o3 M 8 w5 G W 1K) A3 (8] 3 A R AL £ B
Fenfi b, BEAT R0 AT AL TR A AR N
PG T2 07 100 FU TG G 2 1) o3 A jUAE W RS
Qe BAT R IR 22 18] B A SR 3R] BLR S AR 1F 7T
(TR EAT I A s A 75 I A WF 7T 10 07 ik
ANE N AT R RS R A S R SR JE T
HERTS G [0 22 18] 23 A KA, 45 515 G I & 1 2
Ko IT EVE A AT s AL AL BRI, 020 I 25 B AT S 1 2
T HE 5 W 0 A A RO G v 2 B T
BTRIE T 5 G 0 2 18] B A SR Ak AR GBI FE R W
KRN 8] o3 Al B R 2 5 22 00 M 45 R 1 v
Witk (Goovaerts, 1999) . NFE i B R F > th T75 %
PRI T E DX S 5% 1R 0 22 57 AN RIS K 45 A
K5 HE AR BN T 60 I, Mk DLER 75 B
i 2 5 22 (ZRRR 2R, 1998) . 7E EL Ak B2 A I, A 4R 38
07 Z B E ROR VAR REOR  E. AFE
R B oA R VAl 5 G MU AEAS R BE B A0S [
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4 4Eip (Conclusions)

1) ISR A A T IEN LIRS e
At THAS B > Sl b e b Cd P 348 1) Tt
MR ZE N 5.40% , 2% 5 R B TR 228 6.71%.

2) T RAEMA A TIERER S TITRKX
TR ARURH ¥ e X 25 [A) A7 B 0 ik 1 T 2 9 37 b - 38
Cd ¥5 B [X T AR {7 1% 224 4.10% , 15 B X =% (8] ff
BIIFEEN 86.10%.

3) TEWID VR (3 AE L, I T 75 e 2 A =) 50
A2 5 R B 35S G R A A A AR R b S G
VARG B A (A I AT G 2 B AR S G A R
N

TR TS AL (1982—) , %, ko[BI PR S5 R 22 A 5T
Bt i 0 T REN, 32 B A 3 - 305 e XU VA 5 12 R 7. E-

mail: duping@ craes.org.cn.
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