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Differences of soil pollution source analysis models based on geostatistics

WANG Bin', JIANG Kun', SHI Huading®*, XU Jiali', WU Haibo' , LUO Chunhui*

(1. Environtem Environmental Remediation Technology Co., Ltd., Shaoxing 312000, China; 2. Shaoxing University, Shaoxing 312000,
China;3.Technical Centre for Soil, Agricultural and Rural Ecology and Environment, Ministry of Ecology and Environment, Beijing 100012,
China; 4.Institute of Soil and Solid Waste Environment, Chinese Research Academy of Environmental Sciences, Beijing 100012, China)
Abstract: To explore the applicability of different source analysis models, using soil heavy metals in Songyin Creek as an example, we
analyzed the pollution sources in the study area using PCA-APCS-MLR, PMF, and UNMIX models. We used interpolation analysis to
determine the contribution of the three models using geostatistics. Finally, we compared the source analysis results. The results showed that
for soil pollution sources in the study area, natural sources could be identified by the PCA-APCS-MLR model, and traffic—pesticide—
pollution irrigation sources, natural and industrial sources could be identified by the PMF and UNMIX models. According to these three
models, natural sources were the main sources of soil Cd, Pb, As, Cu, and Zn, and the total contribution rate was 30.1%; Cr and Ni pollution
were from industrial sources, and the total contribution rate was 37.4%; Hg pollution was mainly related to traffic sources and pesticide—
pollution irrigation sources with rate of 18.0% and 14.5%, respectively. This study indicates that the PCA-APCS-MLR model has certain
advantages in distinguishing between the types of major pollution sources, while the PMF and UNMIX models are more accurate when
calculating the source contribution rate. Different models should be combined in the source analysis to increase the accuracy of the results.
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Figure 1 Sampling points, enterprise distribution and land use in

the study area
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Table 1 Descriptive statistics of soil heavy metals content in Songyin creek

JLE Element  Cd/(mg-kg') Hg/(mg-kg') As/(mg-kg') Pb/(mg-kg') Cr/(mg-kg') Cu/(mg-kg”) Zn/(mg-kg') Ni/(mg-kg')  pH
it K AH Max 1.19 0.27 12.2 178 105 48.6 163 27.8 7.33
5t/ )ME Min 0.04 0.005 1.17 19 8.5 4.5 40.2 2.9 3.81
FHIE Mean 0.21 0.08 3.89 42.09 27.85 15.82 91.04 9.24 4.93
FRAAE Median 0.15 0.07 3.68 40.5 20.6 13.6 85.15 7.3 4.95
i PE{H Screening 0.3 0.5 30 80 250 50 200 60 —
AR Intervention 1.5 2 200 400 800 — — — —
i Skewness 3.26 1.15 1.57 3.97 1.7 1.75 1.69 1.17 —

I FE Kurtosis 18.42 5.63 6.19 21.58 6.17 4.42 4.9 0.78 —
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PC3 1.13 14.18 79.94 1.16 14.47 79.94 0.01 094 -0.32 041 -0.05 -0.02 0.03 -0.01
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Figure 5 Spatial distribution of pollution source contribution rate in each source analysis model
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Table 3 Fitting accuracy of each source analytical model to heavy metal elements

. PCA-APCS-MLR 7 PMF 7 UNMIX #7
e T HUE R bk JUE A bR HUE A
Standard error  Determination coefficient ~ Standard error ~ Determination coefficient ~ Standard error ~ Determination coefficient

Cd 0.069 0.843 0.054 0.767 0.056 0.893
Hg 0.019 0.885 0.017 0.879 0.010 0.971
As 1.453 0.564 1.204 0.583 1.637 0.527
Pb 12.900 0.712 10.540 0.592 14.060 0.663
Cr 4.310 0.948 2.533 0.906 3.413 0.968
Cu 3.230 0.826 2.614 0.820 3.416 0.809
Zn 20.690 0.573 20.660 0.559 22.280 0.513
Ni 1.144 0.957 1.001 0.893 1.183 0.955
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