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Abstract — The water quality index (WQI) indicating the environmental status of the coastal area of Korea can
be classified into 5 grades. As a result of the evaluation of WQI at 317 stations in the coastal area of Korea from
2013 to 2017, the proportion of I (very good) and II (good) grades have gradually increased since 2014 (>70%
of total evaluation stations). Moreover, approximately 92.3% of the coastal area has reached the target seawater
quality up to 2026, which has increased by more than 30% compared to 2013. The environmental factors, which
cause the eutrophication, display the various characteristics both spatially and seasonally, and they have an
impact on the evaluation of the WQI. In the central West Sea ecoregion, the concentrations of DIN and DIP
were relatively high in February, resulted in the increase of [V (bad) and V (very bad) grades. In the Korea Strait
ecoregion, the bad rate in August was expanded up to 67% due to the effect of lower dissolved oxygen satura-
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tion in the bottom layer. Water quality in the coastal regions has been shown to be improving gradually, but the
major factors affecting water quality were different for each coastal region. It is necessary to consider the water
quality characteristics of each coastal region to systematically manage the marine environment.

Keywords: Marine Environmental Standard(3l| 2F2}73 7] <), Water Quality Index (WQI, <=2 33 72| 47), Seawater
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Fig. 1. A map showing the sampling locations (black circle, 317 stations) in the coastal area of Korea. The coastal area is classified into 5 ecore-
gions: East Sea Ecoregion (Geojin~Guryongpo), Korea Strait Ecoregion (Gampo~Gamak), western South Sea Ecoregion (Yeoja~Gochang?2),
central West Sea Ecoregion (Gochangl~Incheon), Jeju Ecoregion (Jeju~Hanrim).
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Table 1. Reference values for water quality index parameters at each ecoregion

Surface DIN (ug L) Surface DIP (ug L") Surface Chla (ug L")  Secchi depth (m) Bottom DO (Saturation, %)
East Sea 140 20 2.1 8.5
Korea Strait 220 35 6.3 2.5
western South Sea 230 25 3.7 0.5 90
central West Sea 425 30 2.2 1.0
Jeju 165 15 1.6 8.0

Table 2. Scores of each parameter for water quality index calculation

Parameters

Score by parameter

DIN (ng L), DIP (g L), Chla (g L)

Secchi depth (m), DO (Saturation, %)

Below reference value

w W N~

< reference value + 0.10 x reference value
< reference value + 0.25 x reference value
< reference value + 0.50 x reference value
= reference value + 0.50 x reference value

Above reference value
> reference value — 0.10 x reference value
> reference value — 0.25 x reference value
> reference value — 0.50 x reference value
< reference value — 0.50 x reference value
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Fig. 2. Spatiotemporal distribution characteristics of water quality index parameters (DIN, DIP, Chl a, Secchi depth, and DO saturation) in
the coastal area of Korea in 2013-2017.
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Fig. 3. Spatiotemporal distributions of water quality grade at each station in the coastal area of Korea in 2013-2017.
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Table 3. The number of seawater quality grade evaluated at each station during the period of 2013~2017
Ecological-based seawater quality grade (the number)
Year Month Total
I (very good) 1I (good) III (Mode rate) IV (bad) V (very bad)
2 317 104 121 30 11 1
5 317 136 95 50 32 4
2013
8 317 32 100 82 54 49
11 317 108 117 68 22 3
2 317 124 119 50 21 3
1 1 1 42
2014 5 317 53 07 6
8 317 92 86 57 53 29
11 317 144 86 57 23 8
2 317 181 103 29 4 0
5 317 122 113 63 17 2
2015
8 317 122 88 58 31 18
11 317 127 88 55 32 15
2 317 187 102 28 0
5 317 180 88 43 5 1
2016
8 317 90 78 76 50 23
11 317 130 96 75 15 2
2 317 208 92 14 2 1
5 317 153 91 50 22 1
2017
8 317 84 90 89 39 15
11 317 112 115 73 17 0
2 1585 804 537 201 38 5
The total of fi 5 1585 744 494 248 82 17
¢ totat oL ive yeats 8 1585 420 442 362 227 134
11 1585 621 502 328 109 28
400
OEast Sea
350 - )
z O Korea Strait
2 300 - | B@western South Sea
= m
central West Sea
g 250 A i,
% Jeju 67%
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=
Z 100 A
53%
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Fig. 4. Seasonally contributing ratios of water quality IV and V grades by each ecoregion of water quality grades estimated at the total sta-

tions over 2013-2017.
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Fig. 5. The temporal changes of water quality evaluation results. The left (a) shows the proportion of ‘very good and good (I+II grade)’
seawater quality regions and the right (b) shows the proportion of ‘bad and very bad’ (IV+V grade) regions in 2013-2017.
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Table 4. Seawater quality objectives to achieve by coastal area by 2026 and water quality evaluated in each coastal area from 2013 to 2017

Year
Coastal area name (31) Target grade 2013 2014 2015 2016 2017
Han River Estuary 1T i I I 1T 1
Garolim Bay I I 1 1 I 1
Cheonsu Bay 11 11 11 11 11 11
Geum River Estuary II II 1T II II 11
Hampyeong Bay I I I I I 1
Youngsan River Estuary I I I i 1 1
Doam Bay I I I I I I
Deukryang Bay I I I I 1 1
Yeoja Bay 11 I I I I 11
Gamak Bay 1 1 1 1 1 1
Seomjin River Estuary 1 1 I 11 11 1
Jinju Bay I I I I 11 11
Jinhae Bay I 111 111 11 I I
Nakdong River Estuary 1 I 11 11 11 11
Teahwa River Estuary 1 1 11 11 1 1
Yeongil Bay 11 11 v 11 11 111
Yeongdeck Osipcheon Estuary 11 11 v 11 11 11
Wangpicheon Estuary I - - - - 11
Samcheok Osipcheon Estuary 11 - - - - 11
Gangneung Namdeacheon Estuary 11 - - - - 11
Yangyang Namdaecheon Estuary 11 - 1
central West Sea I I I I I I
western South Sea I I I I I I
Korea Strait Sea I I I I I I
East Sea 1 I 1 1 1 1
Jeju Sea I I I I I I
central West Offshore I - - - -
western South Offshore I - - - -
Jeju Offshore I - - - -
Korea Strait Offshore 1 - - - -
East Offshore 1 - - - -
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