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The effect of land use characteristics on heavy metal contaminations of
sediments from some gullypot catchments in Seoul
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Abstract

There are many different chemical pollutants that originate from
atmospheric deposition and transportational activities along roads. This paper
review the characteristics of heavy metal pollution, relationships between land
use and pollutant load in urban area. Four land use areas in Seoul were selected
for sampling and study with different characteristics during the period from
April] 1998 and February 2000. A series of studies have been carried out
concerning the physicochemical characteristics of the sediments settling down in
a gully pot to evaluate the contamination for heavy metals. The sediment
samples from gully pots were characterized by the chemical extraction

experiments.

Sediments are characterized by very high concentrations of heavy
metals, probably because of a long-term accumulation of vehicle- and
industrial-related pollutants. The characteristics of heavy metal pollution show
that each land use has different sources of contaminations. Mean Zn
concentration in Yeouido and Junggu areas is 2-3 times higher than those in
Dobonggu area. This suggests that Zn may be derived from the source of
automobile traffic. The mean concentrations of Cu and Cr are very significantly
high in Junggu and Gurogu areas and indicate that the industrial activities may
contribute to the accumulation of Cu and Cr in sediments. The low Pb levels
throughout the whole study areas in Seoul can be accounted for the use of
unleaded gasoline since 1987.
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Table 1. Range and Mean concentrations of heavy metals in sediments collected
from gully pots in Seoul city.

Cd(ug/g) Colug/g) Crlug/g) Culug/g) Pb(ug/g) Zn(pg/g)

taminated
Hncontaminated - o9 58 50.2 614 489 1582
sediments
2.2-135 42-72 450-1065 114.9-536.1 81.1-317.2 433.1-3855.4
Dobong-gu(16)*
4.80 6.0 72.0 244.0 185.1 1384.7
19-25.7 52-383 254-1423.9 84.6-4431.9 89.0-1549.6 259.8-12435.1
Jung-gu(70)*
8.38 115 225.8 842.6 327.3 3180.5
1.4-176 99-93.7 54.7-603.7 106.8-2275.4 819-336.2 367.0-4391.7
Guro-gu(44)*
8.14 21.2 149.7 624.3 187.7 1414.1
X 2.1-13.3 6.6-33.1 44.8-126.7 3.8-336.2 57.7-3539 460-10017.5
Yeouido(19)*
7.24 11.6 811 235.1 184.1 3733.6
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Table 2. Metal concentrations (mean values) in sediments compared to those in
street dust and soils of other studies.

Mean contents in  Street dust & Aerosols in Roadside soils, Street Dust
sediments from Roadside soil, Paris” A71 Highway, Englandem
gully pot Korea" France®
Pb(ug/g) 254.9 240-245 4800 1456 1620-1710
Zn(ug/g) 2558.4 271-296 2330 2861 975-2050
Cd(ug/g) 7.8 3.0-3.1 26.6 2.72 46-8.1
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Table 3. Seasonal variation of heavy metal contents in sediments from
commercial(Jung-gu) and industrial(Guro-gu) areas.

sampling day Cd(zg/g) Colug/g) Crlue/g) Culpg/g) Pblpg/g) Znlug/g)

1998.4.28 10.7 11.8 2014 686.3 363.1 3402.9
Jung-gu 1998.11.2 89 11.5 1791 881.8 2791 3034.3
1999.12.6 3.8 10.9 260.8 1103.1 284.0 2962.6
1998.4.28 9.6 237 1436 668.8 1941 17382
Guro-gu 1998.11.2 11.3 18.6 1259 452.5 188.6 889.0
1999.12.6 26 18.0 1819 697.5 175.6 13044
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