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Abstract — Marine environments of Ulleung basin located in south-western East Sea, Korea, is affected by two
main currents: NKCW (North Korean Cold Water) and TWC (Tsushima Warm Current). The purpose of this study
is to confirm the characteristics of water masses on the East Sea, Korea, the physico-chemical changes caused by
global warming using annual observed ocean data (temperature, salinity, Dissolved oxygen (DO)) for the last
10years from 2006 to 2015 and Long-term trends in marine characteristics for 45years from1960 to 2005. The
water temperatures of all water masses inflowing the survey area have risen during the past 45 years (from 1960 to
2005), and TWC and ESPW(East Sea Proper Water) have continued to increase during the last decade (2006 to
2015). In recent 55 years, the TWC increased by 2.59 °C, the middle water increased by 1.61 °C, and the ESPW
increased by 0.35 °C. On the other hand, TWC is the trend of increase of water temperature (2.33? increase) for 45
years, and the decrease of water temperature (0.01 °C decrease) in recent 10 years shows that the influence of cold
current is increasing gradually. DO concentration decreased with increase in water temperature. In the past decade,
the decrease of DO in TWC surface water (0.61 mL-L™"), middle layer water (0.82 mL-L™"), and ESPW (0.33
mL-L") continued for 55 years. On the other hand, DO concentration of the NKCW increased 0.14 mL-L" with
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the decrease of water temperature (0.01 °C) in the last 10 years. The salinity of all water masses inflowing the
Ulleung Basin is decreasing due to the increase of precipitation. In particular, The surface water of TSW has
decreased by about 0.28 over the past 55 years. Therefore, the marine environment of the East Sea, Korea is
expected to be continuously changed with global warming, and it is necessary to pay attention to the change of the
marine ecosystem as well as the change of the ocean current.

Keywords: Water masses(52]), long-term variation(*d 7] %), Tsushima Surface Water(t) v+ 37),
Thushima Middle Water(tl v+ 3-<7), North Korean Cold Water(3-$F3t+7), East Sea Proper Water(<5-3l|
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Fig. 1. Study area and location of the observation stations.
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Fig. 2. T-S diagram in the coastal part of east sea from 2006 to 2015.
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Table 1. Seasonal variation of water masses in the East Sea, Korea from 2006 to 2015

Season Factor TSW T™MW NKCW ESPW
(Tsushima Surface Water) (Tsushima Middle Water) (North Korean Cold Water) (East Sea Proper Water)
St.(depths) 208-209 Line (10-50m) 107 Line (75-250m) 103-106 Line (500m)

Feb Temp.(°C) 13.5-15.2(14.1) 1.7-3.8(2.7) 0.4-0.6(0.5)

’ Sal. 34.37-34.63(34.50) 33.77-34.05(33.92) 34.06-34.08(34.07)
DO(mL-L™) 5.3-5.9(5.7) 5.5-7.6(6.5) 4.7-5.2(4.9)
St.(depths) 208-209 Line (10-100m) 107 Line (75-250m) 102-107 Line (500m)

Apr Temp.(°C) 14.5-16.2(15.4) 1.4-4.3(2.8) 0.4-0.6(0.5)

pr. Sal. 34.36-34.60(34.50) 33.86-34.05(33.96) 34.00-34.08(34.06)
DO(mL-L™) 5.1-5.9(5.6) 5.7-7.5(6.5) 4.7-5.9(5.1)
St.(depths) 208 Line (10m) 208-209Line (50-100m) 107 Line (75-300m) 102-106 Line (500m)

Tune Temp.(°C) 19.4-21.3(20.5) 12.5-18.7(15.4) 1.3-3.3(2.4) 0.4-0.6(0.5)

u Sal. 32.96-34.35(33.67) 34.43-34.58(34.48) 33.86-34.05(33.97) 34.05-34.08(34.06)
DO(mL-L™) 4.9-5.6(5.2) 4.3-5.6(5.0) 5.6-7.5(6.6) 4.8-5.6(5.1)
St.(depths) 208 Line (10m) 208-209 Line (50-100m) 107 Line (75-150m) 102-107 Line (500m)

A Temp.(°C) 24.5-29.2(26.1) 14.3-17.7(15.8) 1.5-3.1(2.2) 0.4-0.6(0.5)

e Sal. 30.67-33.10(32.17) 34.39-34.55(34.46) 33.87-34.03(33.94) 34.03-34.08(34.06)
DO(mL-L™) 3.8-4.9(4.5) 3.2-6.1(4.4) 4.2-7.7(6.5) 3.7-5.1(4.7)
St.(depths) 208 Line (10m) 208-209 Line (75-125m) 107 Line (75-125m) 102-107 Line (500m)

Oct Temp.(°C) 21.0-24.4(23.1) 14.5-17.7(16.5) 1.8-3.2(2.4) 0.4-0.6(0.5)

’ Sal. 33.17-34.03(33.73) 34.38-34.55(34.48) 33.88-34.03(33.95) 34.03-34.08(34.06)
DO(mL-L™) 4.5-5.8(5.0) 3.4-5.6(4.5) 5.5-7.7(6.8) 4.6-6.2(5.2)
St.(depths) 208 Line (10m) 208-209 Line (20-125m) 107 Line (100-300m) 102-107 Line (500m)

Dec Temp.(°C) 14.9-18.9(17.2) 11.4-17.8(16.1) 2.0-3.3(2.7) 0.5-0.6(0.5)
' Sal. 34.02-34.41(34.29) 34.37-34.52(34.45) 33.90-34.03(33.97) 34.05-34.08(34.07)
DO(mL-L™) 4.7-6.0(5.2) 3.2-5.8(4.6) 6.0-7.5(6.7) 4.8-5.6(5.1)
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Fig. 3. Trend of change in water temperature at the coastal part of the East Sea, Korea from 2006 to 2015.
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o] FHEEY, R A SA4el rﬂra} EE NS ¢ T8 T, SR 2 WSt A= 19609 E 2005
. Q1 8,10€) T XA e = | Afe] VRS FAORRER X3 2.57 °C S, 5 1.6°C

T2, A9 E%?% gholut %l‘éiTEi A= g Ul AR, Tl 033 °C A9 AX)31H (Yoon er al.[2007]), &
%H siirell olal @AM Anbxle E ARele] impdRrst Al A A Ak ¢

2 oqa’é ﬁlm* Tiﬁ = Aol EAEA R 12958 AT X3 (Minami ef al.[1999]; Tian et al.[2008]). Z121 1} 5-313HF

41

53] 201049] 8€elli= tirhRaEsre] 93(29.08)0] 7FE W2 Alg 20] 1A Al 1960 E] 2005 Ate] A7 HE 34
WA, 2007 8€oll= AThA 0% A UERFK(32.40) A xlo] 9} ARbE= Adfolth 19601 H 2005 Aol 451 B3 H3ke
£ Holx it} FAT7F AFEE R 0.5~2.78 °C &3l o) Pt 109 5 7]

&AW FhAshe S|t

3.2 Fu[E 21 HEo| HE 30| WHH, -2 wle] oA B fhhdhe A3 How, &

Ak 10d 5<9H2006~2015) F3lloll EAsHE =& =2 W 8], tivpdiAl 1370 Ao Al YERTHFig. 4). o1& 45
5305 Fig. 39 YERASITE At 10 B9 B8 539 2 d F2H(1960~2005) 0.25 A4t A7} o]oj=]= A0 E A 10
W7 @A YERRL kAN tinpd R AIES ol S5, W B9t 0.03 TAsle], 712 Ay i eke] Srkel Uy
S50 e v AT 27l 3412 Hol Wb 2 3 7717} 20th(Yoon and Yoon [2004]).
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Fig. 4. Trend of change in salinity at the coastal part of the East Sea, Korea from 2006 to 2015.
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