KJEE 55(2): 175-183 (2022)
https://doi.org/10.11614/KSL.2022.55.2.175
ISSN: 2288-1115 (Print), 2288-1123 (Online)

J}>
o)
e
H-|
=2
T
im
0x
i
1x

Characterization of Heavy Metal Pollution in Sediments of Major Reservoirs in South Korea. Yun Sang
Jeong (0000-0002-8369-8883), Dae-Seong Lee (0000-0001-7288-0156), Da-Yeong Lee (0000-0002-2457-2041), Ihn-Sil Kwak'
(0000-0002-1010-3965) and Young Seuk Park* (0000-0001-7025-8945) (Department of Biology, Kyung Hee University, Seoul
02447, Republic of Korea; 'Department of Ocean Integrated Science, Chonnam National University, Yeosu 59626,

Republic of Korea)

Abstract

In this study, 46 reservoirs in South Korea were characterized based on heavy metal concentration

in sediments. We analyzed the relationship between heavy metal concentrations, physicochemical water
quality and hydromorphological factors in each reservoir. Study reservoirs were classified into five groups of
reservoirs, by hierarchical cluster analysis based on the similarities of heavy metal concentration. Group 1
had the most severe sediment heavy metal contamination among the groups, whereas Groups 2 and 3 showed
low levels of heavy metal contamination. Group 4 displayed high value of Ni, and Group 5 showed high
contamination of Pb, Cu, Cr, Ni, and Hg. Groups 1 and 5, which had high concentration of heavy metals in
sediments, showed a high density of mines in the catchment of reservoirs. Heavy metal concentration was high
in reservoirs with large capacity or the ones located at higher elevation, and also highly related with number
of mines in the catchment of reservoir. This study can contribute to the systematic management of sediment
heavy metals in reservoirs.

Key words: sediment condition, heavy metal pollution, physicochemical water quality, hydromorphological
factors, classification
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Fig. 1. (a) Classification of 46 reservoirs in South Korea according to the similarities of 10 heavy metal concentrations using Euclidean
distance and Ward linkage method. (b) Location of each reservoir on the map in Korea. Blue lines indicate rivers and numbers on the points

indicate codes of each reservoir given in Table 1.
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Table 1. Classification of 46 reservoirs based on 10 heavy metals in sediments. Sediment heavy metal pollution levels of each reservoir was
assessed based on the pollution assessment standard (NIER, 2015). List of study reservoirs and clusters were divided into five groups based
on a hierarchical cluster analysis.

Grade in pollution assessment standard

Reservoir name Ii(;r;in Code Cluster PLI*
Pb Zn Cu Cr Ni As Cd Hg Total rank

Andongho Bl 1 1 2.344 I | I I 1 it v | Heavily polluted
Daeyaji tjo}A] 14 2 0.747 1 1 1 1 1 1 1 1 Unpolluted

Najuho UFs 31 2 0.7 1 1 I I 1 1 I 1 Unpolluted
Unmunho *ES 42 2 0.783 1 1 I I 1 1 I 1 Unpolluted
Yeongcheonho kR 44 2 0.725 I I I I I I I I Unpolluted
Angyeho HAS 2 3 0.699 I I I I I I I I Unpolluted

Buanho Hots 7 3 0.561 1 1 1 1 1 1 1 1 Unpolluted
Damyangho L=k 15 3 0.657 I I I I I I I I Unpolluted
Gachangho 7M. 17 3 0.752 I I I I I I 1 I Marginally polluted
Geum estuary =735+ 18 3 0.524 1 1 1 1 1 1 1 1 Unpolluted
Gyeongpoho AEXS 23 3 0.465 I 1 I I 1 I I 1 Unpolluted
Seomjingangho AARE 37 3 0.61 I I I I I I I I Unpolluted
Yeongsanho FAS 45 3 0.548 I I I I I I I 1 Unpolluted

Asanho oAl 3 4 0.702 1 1 1 1 1 1 1 1 Unpolluted
Bomunho HES 4 4 0.744 I I I I I I I 1 Unpolluted
Cheongpyeongho AEYS 8 4 0.836 1 1 I I 1 I 1 1 Unpolluted
Chungju reservoir ZZZAA 10 4 0.825 1 1 1 1 1 1 1 1 Unpolluted
Daeamho s 12 4 0.817 1 1 1 1 1 1 1 1 Unpolluted
Goesanho TAs 19 4 0.844 I I I I 1 I I 1 Unpolluted
Gwangjuho BES 21 4 0.805 1 1 1 1 1 1 1 1 Unpolluted
Hapcheonho 3Hs 24 4 0.866 I 1 I I I 1 I I Marginally polluted
Hoeyaho 3lofs 25 4 1.02 I I I I I I I I Marginally polluted
Jangseongho e e 28 4 0.757 1 1 I I 1 1 I 1 Unpolluted

Juam reservoir ZOLZ AR 29 4 0.868 1 1 1 1 1 1 I 1 Unpolluted

Juamho Fors 30 4 0.794 1 1 1 1 1 1 1 1 Unpolluted
Nakdong estuary I AR 32 4 0.897 1 1 1 1 1 1 1 1 Unpolluted
Namgangho oAl 33 4 0.694 1 1 I I 1 1 I 1 Unpolluted
Paldangho 493 34 4 0.67 I I I I I I I I Unpolluted
Sapgyoho AN s 35 4 0.62 1 1 I I 1 1 I 1 Unpolluted
Sayeonho A 36 4 0.868 1 I I I 1 1 I 1 Unpolluted

Sueoho $0]5 39 4 0.847 1 1 1 1 1 1 I 1 Unpolluted

Uiamho oots 41 4 0.741 1 1 1 1 1 1 1 1 Unpolluted
Boryeongho 23 5 5 0.963 1 I I I 1 1 I 1 Unpolluted
Boseonggangho BHAS 6 5 0.897 I I I I I I I 1 Marginally polluted
Chuncheonho EAE 9 5 0.978 1 1 I I 1 1 I 1 Unpolluted
Chungjuho Z=F35 11 5 1.021 1 1 1 1 1 1 1 1 Unpolluted
Daecheongho gAS 13 5 0.971 I 1 1 1 1 1 1 I Unpolluted
Dongbokho FES 16 5 0.843 I I I I I I 1 I Marginally polluted
Gwangdongho TE5s 20 5 1.002 1 1 I I 1 I I 1 Unpolluted
Gyeongcheonji ZAAA 22 5 1.165 I I I I I I I I Marginally polluted
Hwacheonho i o e 26 5 1.424 I I 1I I 1II I I I Moderately polluted
Imhaho A3tz 27 5 0.952 I I I I I I I I Marginally polluted
Soyanggangho EU1A RN 38 5 1.059 1 1 I I I 1 I 1 Marginally polluted
Topjeongji GER 40 5 0932 1 1 I 1 1 1 1 I Unpolluted
Yedangji AFA 43 5 0.919 I I I il 1 I I 1 Marginally polluted
Yongdamho 493 46 5 0.936 I I I I I I I I Unpolluted

*Pollution Load Index
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Fig. 2. Spearman rank correlation coefficients between heavy metal
conditions in sediment, physicochemical water quality factors and
hydromorphological factors in 46 study reservoirs. S.DO, S.pH, and
S.cond represent dissolved oxygen, pH and electric conductivity at
surface water, and L.DO, L.pH, and L.cond are dissolved oxygen,
pH and electric conductivity at bottom water, respectively. Trans,
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