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Abstract — Seawater temperature and salinity were measured to investigate spatial and temporal distribution at 347
stations off coasts nationwide in each season of 2015. The spatial distribution of surface seawater temperatures
showed a distinct trend, with relatively low temperatures off the western coasts compared to the eastern coasts of
Korea in February. The average temperature off the coasts of Incheon during the winter was 2.87 °C, while the average
temperature off the coasts of Jeju Island was 15.23 °C, showing more than a 5-fold difference. In the summer of
2015, cold water mass, which are waters with lower temperatures than the surrounding waters, formed off the
Gijang-Ulsan coasts (at approximately 20°C and below). The salinity was relatively lower off the western coasts,
which have greater discharge of fresh water and high tide than the eastern coasts, throughout the year. The coasts
of Geojin, located at the far north of the eastern coast, had an annual average salinity of approximately 33.3, while
the coasts of Incheon, located in the western coast, had an annual average of approximately 31.1. A vertical distri-
bution trend in seawater temperature was observed in the surface waters, with a high temperature of over 20 °C in
August. That was observed within approximately 10 m depths in the eastern coast. Off the eastern coast, a frontal
zone forms, in which warm and cold currents meet, and increasing salinity was observed in the boundary water
layer during May where the warm and cold water masses mixed. Off the southern and western coasts, vertical mix-
ing occurred more actively throughout the year compared to the eastern coast.
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1= oheket ANES olslish] SlsiAl 714
(Besiktepe et al.[2003]; Kim et al.
[2007]; Bashevkin and Pechenik[2015]).

FElubehs Abdo] vitkE o] FoA qlow, st Halet, A
ok AME thE sfofshd] EAS Hola Qi) ek digts|
POoRNH FilHE dnpdRel HEo 7= felve} Aks o
2} dolehe Hetelne] 9e wal Qle dlg o R T slRrt ut
L 5] oF 37°N FollA AAddi7t 349tk (Chang et al.[2002],
[2004]; Choi et al.[2009]). T3t F3litellA = vid of 5ol 57
Aeo] upgto] S-MIgk A7) A9t 5o & Qlal] Wyt Ay S
th(Lee[1983]; Lee and Na[1985]). ‘Balloke F2A| 2] x]7<l
o] AR ARl JS jha glom, 3

= =

h=} A -

o S PN SRR FUE B JFE 2w 9k
o T

o] EANEtaL 1o FalEEo] Eshr o] FoiA 1L Qi) A3k
W4 e sl og HEo T W uy} dEoRE 55
=3l|2} AdEe] glom, trpdie] AF7}F f-2uet Aslioks u}
2P SAsh= 250 #5511 Qltk(Ichikawa and Beardsley[2002]).
Sl AQke] o3} o] AlRHY HAE Bl Ui B
tl opg} Fajiela) Asjiolol = AAgek 2jo]E Heltl Kang and
Jin[1984]2 A&l A3lI’re] 1T Hat T AR =243
U FElee] BT Rk v, 420 AwAf FEgh AEliQte]
A Ex Acka B asieith Age] Asjqte Al &3
7)2HT} G v Alde]| vls] 7] Aoz}
TH(Lee[2003]). Min and Kim[2006} 3=
v A7 |HEE A 2], Falltelx
A7 2A e, 3 iG] sldella] AT
Hasplet, 1eu 2AF AR L] 0w 9

WQ) 5 S B W vsh e Tjelalel

N ok T
2

rlu

H Y e
(o]
2

2
2
F
ol
>
lo

Of

S

252
(e}

J
o
part
|o

B A =N 1 U Ao/ (=2

N r
1o
2
%r
WL
- ol

i
rore

2 N

ol

12

1o

ol

FA7
=
SRS AP AASAEE o] &38to] A 7%
Z7|Hst s AR
& ‘A E S}t AFALE B L
T e Uist B2 AmEo] RauH T 9le
al.[1999]; Park ef al.[ 2007]; Jung[2008]), A ZALS &
FE FAHOE A7F FHE L glom, vlszsh A7)
IR, ABl|belA] 27} o)
Blof| thal Ky Avh= 538
b B Aol A= Sk A9

F

ox
> 30

£
—
a
o
=}
uQ
8
8
)
(=]
S
=2
lo
4!
rl
‘Q
2
&
QL'
o,
2
Y
ﬁ
 f
Mk ot

e
rl
o
o2
2
>
1o
PEE:
o ~
Lhrfs 2
B2 o o2

T
H
U
L,
)
2
ik
)

34770 374 20153 A

=
8, e ARE o830l (1) 3 72 G AT 2
EOPFe A u, ) A Helzel] Sxls Qi AHE

& Aol o, ek, Ashate] that &, F-el 55
P PP rfugiet,

EH
=

2./ =2 3

0

S T Ao et Gl A A, R Fe
A w7) 918 34770 gAelM 2015 24, 549, 89, 11 &
FEAFE AAEITHFig. 1) @EEARE dallkat Aalte] ¢
ks el e %] ofzbn] 239} 155 77} o] 888l on, &
Bk FalratdT A B 1255 o8-Skt

T2} -2 Aelli] CTD(Seabird 19plus, Sea-Bird electronics

Inc., USA)E ©]&-3}0] 31536} th(initial accuracy: conductivity
0.005 S/m, temperature 0.005°C). &3l|<F, Fallql, Aalgks uhet
T A A R WS AR e A A T
QPR 7P of2tel fAE A ES dAste] 2t Al
e A R QITHE SR AR AJb~2ARARE 237
b7t 1770 A, el IFAR-Z A
)Fig. 2).
T} 7] 23ke] S AR 7] 918 71 el
0, &4 B3, QFH, MAZ 71540 712495
Z8-3F THKMA[2015a], [2015b], [2015¢], [2015d]). <3} <
o A gl A oS A EY] 21814 ODV(Ocean Data
View) Z213-& o] §ato] EAISIITE

-
i

o
e =
o

M
b
O-
O

b 1N
:oé
2
>
b
2

97|

12 ox
1o

f
=

X

o 2 —
-4
ol

ol
r
offt
ol

5

)

.20 % EQf

W
o

=2, Qe E 22
QoA 2015 28 (1), SE6GH), 8EE1E), 11yl
QbH 23 A2 AlFTH R oS AT RSk
= 667l AROE FHESH] o @l dE ] ol
A 429 AE 1Al 2015), A9PE 23 4
[5= Table 17} 200 F2l8lelct. S-guet Ak 4
A, AR, B, 29, 715 52 9 S aElste] sl
o] A= (E3 e, thetel @A e, A3 el T, A8liE
TR, AFAE) TSkl SR AHE AR Qo
(Rho et al.[2012]). AETEE Shor AQS 51 B3| A e+
= AXAR~G LR OB FAeT= TEEA%~ A, A
el A el AR T E AL, MElF A E T ARIqH~
QUHAARL, AT = AlFAI~skAAC E s 4= SItk(Fig. 1).
AR 55 22 217} 5.25-25.77(3%81F: 14.93£5.91)°C,
5.7927.85(18 7 16.69+5.68)°C, 3.87~2831(AE 7 16.20+7.26)°C,
1.86~27.58(37t: 14.64+7.92)°C, 13.25~27.14@3%1t: 19.43+4.36)°C
RIS}, A8t 35 =28 AFABElellA] 7P 58k11(19.43 °C),
Al A ElTelA 71 Sekth(14.64 °C). AFAY BT A% o
nhRe] A ARl JEFS WAl glo] AW XF o] E=, A

A=

Ol
W
Q

ol
-
ofN -
2

E)
o
O

[‘

Moo S
ot
4
A ;%
JlN' -

=
al

1o
o,
=Y
N

ol
rr

>

g o aiel] f1AIskaL 9lor Sl e



228 DUEROEER

AR o

central West Se Jeju kcoregion | [ \7 N ;
of =
3
o2
Chungcheongnan-do Hupo
) Gyeongsanbuk-do
; Gunsan .
ER R ., East Sea Ecoregion
western South Sea ion
Jeollabuk-do

Gwangy ’A'

(Gyeongsangnam-do

Masan Bay 79%5 ¢
e -92.:lsan

Ongan

D
@3§

of 0cf Iongyleong
Aeae sC ot GeOfe

Fig. 1. A Map showing the sampling locations in the coastal area of Korea.
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Fig. 2. A station map showing the vertical distribution of temperature and salinity in the coastal area of Korea.
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Table 1. Average temperature (°C) in surface seawater in the coastal area of Korea in 2015

Ecoregion Coastal area Feb. May Aug. Nov. Aver.
East Sea Geojin 5.25 10.01 21.89 13.41 12.64
Sokcho 5.50 10.23 25.77 13.93 13.86
Yangyang 7.04 10.40 25.61 13.85 14.22
Jumunjin 7.18 11.90 25.00 13.65 14.43
Gangneung 5.50 11.92 25.32 13.63 14.09
Donghae 8.65 12.88 25.14 12.25 14.73
Samcheok 9.10 12.30 24.12 14.22 14.94
Jukbyeon 10.51 13.80 23.97 15.77 16.01
Hupo 10.02 15.83 23.05 16.03 16.23
Chuksan 9.71 15.89 20.83 16.06 15.62
Ganggu 9.58 15.92 20.35 16.21 15.51
Wolpo 9.63 15.81 23.12 16.24 16.20
Yeongil 8.95 16.44 23.08 13.68 15.54
Korea Strait Guryongpo 9.29 15.57 25.20 15.55 16.41
Gampo 12.61 15.23 25.15 15.80 17.19
Ulsan 10.02 14.53 17.28 16.66 14.62
Onsan 10.29 13.94 16.60 16.83 14.42
Gijang 12.26 13.75 16.51 17.90 15.11
Busan 11.86 14.82 19.72 16.76 15.79
Nakdong River Estuary 11.50 15.82 21.44 17.93 16.67
Busan New harbor 8.56 15.34 21.94 17.79 15.91
Haengam Bay 6.99 18.79 27.85 17.76 17.85
Masan Bay 6.62 18.21 26.03 17.56 17.11
Jinhae Bay 6.67 17.87 26.58 17.76 17.22
Eastern coast of Geoje 11.69 15.14 24.23 18.02 17.27
Southern coast of Geoje 10.26 16.31 24.88 17.57 17.26
Tongyeong 8.02 18.62 25.33 17.34 17.33
Outer coast of Tongyeong 9.66 16.77 23.86 17.91 17.05
Goseong-Jaran Bay 6.78 19.60 26.89 17.18 17.61
Sacheon 7.39 17.58 24.14 17.76 16.72
Jinju Bay 5.79 19.73 27.07 17.20 17.45
Southern coast of Namhae 9.24 16.93 24.88 17.54 17.15
Gwangyang Bay 7.22 18.85 26.82 17.76 17.66
Yeosu 7.44 16.86 25.25 17.53 16.77
Western South Sea  Gamak Bay 5.37 19.32 26.19 16.73 16.90
Yeoja Bay 4.38 19.81 27.65 15.96 16.95
Goheung 7.61 17.07 24.68 16.76 16.53
Deukryang Bay 5.63 18.75 26.30 16.16 16.71
Wando 9.45 15.54 22.34 16.13 15.86
Doam Bay 6.74 17.54 25.31 15.74 16.33
Jindo 7.05 15.43 22.39 15.84 15.17
Haenam Bay 4.96 17.06 25.12 16.08 15.80
Mokpo 5.33 17.34 24.93 16.19 15.95
Sinan 6.04 15.57 23.75 16.00 15.34
Muan 4.95 17.97 27.34 15.61 16.47
Hampyeong 3.87 18.15 28.14 15.39 16.39
Gochang 4.29 18.03 28.31 15.87 16.62

Jeonjupo 4.73 16.23 26.33 15.91 15.80
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Table 1. Continued

Ecoregion Coastal area Feb. May Aug. Nov. Aver.
Central West Sea Gunsan 4.82 16.05 27.58 15.45 15.97
Boryeong 4.68 15.21 26.90 16.53 15.83

Cheonsu Bay 4.88 15.35 27.14 16.14 15.88

Taean 423 12.08 24.49 16.41 14.30

Garolim 3.66 9.68 21.85 16.56 12.94

Daesan 3.31 11.12 23.47 17.31 13.80

Asan 2.96 12.49 23.69 16.36 13.88

Incheon 2.87 13.32 25.09 17.02 14.57

Shihwa Lake 1.86 14.84 26.19 15.34 14.56

Jeju Jeju 13.25 16.75 25.06 20.22 18.82
Jocheon 13.55 17.32 23.40 19.68 18.49

Seongsan 14.68 18.22 23.97 19.66 19.13

Pyoseon 15.23 17.52 26.92 20.37 20.01

Seogwipo 14.83 17.65 27.14 21.80 20.36

Daejeong 14.25 17.18 26.35 21.16 19.74

Hallim 13.95 16.79 26.16 21.06 19.49

Table 2. Average contents of salinity in surface seawater in the coastal area of Korea in 2015

Ecoregion Coastal area Feb. May Aug. Nov. Aver.
East Sea Geojin 34.01 33.86 32.67 32.80 33.33
Sokcho 34.02 33.84 32.12 31.56 32.88
Yangyang 34.14 33.96 32.34 31.79 33.05
Jumunjin 34.12 34.05 32.45 31.91 33.13
Gangneung 34.07 34.02 32.91 32.85 33.46
Donghae 34.05 34.09 32.94 33.02 33.52
Samcheok 34.13 34.07 33.16 33.48 33.71
Jukbyeon 34.19 33.98 33.38 33.64 33.80
Hupo 34.21 33.98 33.48 33.70 33.84
Chuksan 34.21 33.93 33.51 33.67 33.83
Ganggu 34.21 33.92 33.51 33.67 33.83
Wolpo 34.21 34.04 33.44 33.67 33.84
Yeongil 34.17 33.86 33.45 32.85 33.58
Korea Strait Guryongpo 34.22 33.70 32.13 33.48 33.38
Gampo 34.20 33.83 32.16 33.53 33.43
Ulsan 33.57 32.88 32.84 32.26 32.89
Onsan 33.74 33.28 33.31 32.53 33.21
Gijang 34.20 33.82 33.67 32.76 33.61
Busan 34.00 32.94 33.08 32.78 33.20
Nakdong River Estuary 33.93 29.88 32.73 32.55 32.27
Busan New harbor 32.94 31.63 32.72 32.51 32.45
Haengam Bay 32.89 31.50 31.71 31.80 31.98
Masan Bay 32.50 28.40 31.15 31.52 30.89
Jinhae Bay 32.61 30.78 32.02 31.72 31.78
Eastern coast of Geoje 34.08 32.90 31.94 32.07 32.75
Southern coast of Geoje 34.03 32.81 32.56 32.32 32.93
Tongyeong 33.56 32.89 32.75 32.34 32.89
Outer coast of Tongyeong 33.95 32.99 32.57 32.36 32.97
Goseong-Jaran Bay 33.46 32.72 32.39 32.20 32.69
Sacheon 33.30 32.56 32.37 32.05 32.57
Jinju Bay 33.14 31.46 31.68 31.86 32.04
Southern coast of Namhae 33.98 32.86 32.26 32.18 32.82
Gwangyang Bay 32.89 31.31 31.20 31.27 31.67

Yeosu 33.59 32.26 31.71 31.87 32.36
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Table 2. Continued

B o] -k -

Ecoregion Coastal area Feb. May Aug. Now. Aver.
Western South Sea Gamak Bay 33.41 32.41 32.14 32.01 32.49
Yeoja Bay 32.94 30.25 31.08 31.35 31.41

Goheung 33.85 32.66 32.31 32.13 32.73

Deukryang Bay 33.22 31.04 31.83 31.95 32.01

Wando 33.89 32.83 32.38 32.31 32.85

Doam Bay 33.03 30.29 31.53 31.74 31.65

Jindo 33.37 3291 32.08 32.02 32.60

Haenam Bay 30.61 31.02 30.97 30.02 30.66

Mokpo 30.19 27.03 30.04 29.13 29.09

Sinan 32.66 32.60 31.84 31.40 32.12

Muan 31.89 31.81 31.35 31.40 31.61

Hampyeong 31.93 32.29 31.92 31.90 32.01

Gochang 31.86 32.04 31.73 31.71 31.84

Jeonjupo 31.52 31.03 31.20 31.29 31.26

Central West Sea Gunsan 27.85 28.23 29.84 30.13 29.01
Boryeong 32.11 31.43 31.65 32.13 31.83

Cheonsu Bay 32.09 31.74 31.64 32.07 31.89

Taean 32.08 31.89 31.83 32.08 31.97

Garolim 32.07 31.89 31.87 32.05 31.97

Daesan 31.87 31.63 31.32 31.99 31.70

Asan 31.43 31.17 30.80 31.22 31.16

Incheon 31.35 31.17 30.22 31.47 31.05

Shihwa Lake 29.63 30.91 28.72 30.53 29.95

Jeju Jeju 34.11 33.35 32.00 33.28 33.19
Jocheon 34.28 32.98 32.42 32.39 33.02

Seongsan 34.40 32.81 32.15 32.90 33.06

Pyoseon 34.40 33.22 31.32 33.23 33.04

Seogwipo 34.13 33.01 31.46 33.67 33.07

Daejeong 34.02 33.29 31.99 33.20 33.13

Hallim 34.30 33.27 31.99 33.42 33.24
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Table 3. Air and surface seawater temperature (°C) in the coastal area of Korea in 2015
Surface seawater temp. (°C) Observation Air temp. (°C)
Coastal area .
Feb. May Aug. Nov. station Feb. May Aug. Nov.
Donghae 8.65 12.88 25.14 12.25 Donghae 3.36 18.50 25.24 11.00
Ulsan 10.02 14.53 17.28 16.66 Ulsan 4.53 19.96 26.40 12.40
Mokpo 5.33 17.34 24.93 16.19 Mokpo 3.22 17.71 25.91 12.22
Incheon 2.87 13.32 25.09 17.02 Incheon 1.21 16.97 25.83 9.40
Seogwipo 14.83 17.65 27.14 21.80 Seogwipo 8.10 19.05 26.23 15.37
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Fig. 3. The horizontal distributions of temperature (°C) in (a) February, (b) May, (¢) August, and (d) November in the coastal area of Korea

in 2015.
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