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Status and Characteristics of Soil Pollution in Gwangyang Bay Area

Choon-Ki Na™
Department of Environmental Engineering, Mokpo National University

Abstract

The concentration of pollutants in the soil obtained from the Gwangyang Bay area were statistically
analyzed to assess the degree of soil pollution and its characteristics. The levels of As, Cr®, Ni and
Zn present in the soils of Gwangyang Bay area enriched higher than the averages in nationwide. The
combined pollution index, calculated using the concerning guideline for soil pollution at 1lst region
represented by a farm land, ranged from 0.02 to 8.51 and their average was higher than those of
Inchon or Ulsan area. Using multivariate statistic approaches(principal components analysis and
hierarchical cluster analysis), three factors controlling the pollutant variability were obtained; F1
included Cd, Cu, Pb, Cr™, Zn, Ni and F, F2 included Cu, Hg and TPH, and F3 included only As. This
implies that some of the Cu, Hg, TPH and As in the soils may originate from different pollution
sources. The spatial distributions of maximum pollution index indicated that the soil pollutions occurred
strongly at around the abandoned metal mine area and waste dump-landfill area. All pollutants in soils
showed no significant secular change except for As. The concentration of As showed a significant
increasing trend with time, indicating a progressive and cumulative pollution.

Keywords : Gwangyang bay, Soil pollution, Pollution index, Spatial distribution, Secular change
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Fig. 1. Map showing the study area and
sampling sites.
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Table 1. Results of soil pollution monitoring in Gwangyang Bay area at 2010
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Fig. 2. Mean concentrations of pollutants in

pollution monitoring data at 2010.
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Table 2. Result of principal component analysis

Factor 1 Factor 2 Factor 3
Eigenvalue 4.604 1.713 1.142
% of Var. 46.039 17.126 11.420

Cd 0.684 -0.128 0.184
Cu 0.506 0.623 0.248
As 0.019 0.072 0.930
Hg -0.038 0.744 0.286
Pb 0.911 0.191 0.082
Cr(VD 0.709 0.175 -0.047
Zn 0.928 0.131 -0.007
Ni 0.891 -0.031 -0.070
F 0.944 -0.055 0.003
TPH -0.020 0.813 -0.294

* Rotation method: Varimax with Kaiser
normalization.
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