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The Yellow Sea Cold Water (YSCW) is formed by cold and dry wind in the previous winter, and is known
to spread southward along the central trough of the Yellow Sea in summer. Water characteristics of the YSCW
and its movement in the northern East China Sea (ECS) are investigated by analyzing CTD {conductivity-Tem-
perature-Depth) data collected from summertime hydrographic surveys between 2003 and 2009. By water mass
analysis, we newly define the NorthWestern Cold Water (NWCW) as a cold water mass observed in the study
area. It is characterized by temperature below 13.2 °C, salinity of 32.6~33.7 psu, and density (o) of 24.7~25.5.
The NWCW appears to flow southward at about a speed less than 2 cm/s according to the geostrophic cal-
culation. The newly defined NWCW shows an interannual variation in the range of temperature and occupied
area, which is in close relation with the sea surface temperature (SST) over the Yellow Sea and the East China
Sea in the previous winter season. The winter SST is determined by winter air temperature, which shows a high
correlation with the winter-mean Arctic Oscillation (AO) index. The negative winter-mean AO causes the low
winter SST over the Yellow Sea and the East China Sea, resulting in the summertime expansion and lower tem-
perature of the NWCW in the study area. This study shows a dynamic relation among the winter-mean AO
index, SST, and NWCW, which helps to predict the movement of NWCW in the northern ECS in summer.
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Fig. 1. Study area with all CTD stations (closed circles) occupied in
summer from 2003 to 2009 in the northem East China Sea. The bathym-

etry is shown with contours in meters. Line A and line B indicate
where vertical distributions of water properties are examined.
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Table 1. Summary of CTD observations conducted by KORDI from
August 2003 to August 2009 in the northern East China Sea in
summer

Periods RV CTD Stations
Aug. 26 ~ Sep. 3, 2003 Eardo SBE 9liplus 55
Jul. 13 ~ Jul. 17, 2004 Eardo SBE 911plus 41
Sep. 2 ~ Sep. 3, 2004 Eardo SBE 911plus 18
Aug. 21 ~ Aug. 29, 2005 Eardo SBE 911plus 51
Jul. 19~ Jul. 23,2006  Haeyang 2000 SBE 911plus 34
Aug. 12 ~ Aug. 16, 2006 Eardo SBE 911plus 36
Jul. 20 ~ Jul. 27, 2007 Eardo SBE 911plus 51
Aug. 1~ Aug. 6,2008 Eardo SBE 911plus 26
Jul. 30 ~ Aug. 4, 2009 Eardo SBE 911plus 32
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Fig. 3. Horizontal distributions of temperature at the surface, 10 m,
20 m, 30 m, 40 m, and 50 m in August, 2003. Dotted line indicates
an isotherm of 13 °C.
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Fig. 4. T-S diagram for CTD stations west of Jejudo in August, 2003.
Closed red circles indicate the values deeper than 50 m depth. YSCW
stands for the Yellow Sea Cold Water by Lie (1984), YSBCW: the Yel-
low Sea Bottom Cold Water by Park (1985), CDW: the Changjiang
Diluted Water by Lie ef al. (2003), YSS: the Yellow Sea Surface Water
by Hur er al. (1999), and NWCW: newly defined North Western
Cold Water.
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Fig, 5. Horizontal distributions of tem-
perature observed at 50 m depth by
KODC in August from 2003 to 2008. The
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Fig. 1 in summer from 2003 to 2009.
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sl FFma W el AT el AT 7

a2 b5 c7 d6 hi

125 126 127 124
(d) July 2006

1

125 126 127

d2 d3 d4 d5d6d7d8d9d0ogé

125 126 124
(e) July 2007

d1

d2 d3 d4 d5

127 12

(f) August 2008

di d2 d3

¥

124

(g) July 2009 Fig. 6. Continued

Uehd 28 2RSS AEsle AFE AEe) Aol 2 vehtel, 9 sesl F 52l A 2 R dio
QRBANE P A ARl B 10 m Al b A



8 ) - olAE - s - 4T - 4

di d2 d3 d4 d5 d6 d7 d8 di1
1 T k|

d2 d3 d4 d5

d6 d7 ds

(a)

dl d2 d3 d4 d5 d6 d7 d8

501

100}

124 125 126 127

Fig. 8. Vertical section of the geostrophic velocity based on 7-year
averaged temperature and salinity along transect A in summer from
2003 to 2009. ‘

EAAFETE] dete nEdsh] A8l 74 7 9 g5 @
7 ARE o] g3te] A3 F(geostrophic velocity)S AAFEFS
(Fig. 8), 7792 #=F AAF40E 9l AFE ABlA
125°30F7H = wepshs sgo] Ve, 11 SHS Fdske
BFOR EE] Vel delshs S0 ek 2 B
MAFETe] Joia) AABIER Pk BAAE Yo 9
& FZsHA 3T} Park(1986a)S FARHE o] gdlo] YEEE
7} 26-52 /s & W FHEE i I9FF S5 15 emss
2 st B 71710 799 899] FEFES 3453 m/s
olgen, AFF At Al st BAAF Y7 e
30 m ol AN YBIEETT 2 em/s ©|8HE Park(19862)2) 2
7} YB3t
A Dol E BAAZES7L siuitt 1 B} B4 9|
P BE glol] EAEISIE. 1 oldoll A3t kB E oA AlFE
doll o]2& B @A) e melsly] 5l 200444
B 2007d7k4] 27 @& FARE(Fig. 95 AHHgITh &
AREEL 2ME3te] 3o g $eul dRo Wl Au, @
Z A7t A DERT G985 PRFHEZA AFE Fiel] 9
Zleto] BAASIe JFT AA Y

20043 °1=(Fig. 9a) ™25 o}#ie] 0] 13.8°C oo g

kI o

)

L.

=

Fig. 7. Vertical distributions of 7-year
averaged (a) temperature and (b) salin-

2 @ B, ity contour lines along transect A in
126 summer from 2003 to 2009. Standard

(b) deviations are shown in color.

Fol HMAZ U o] vheRbA ottt 200599l =(Fig.
9b) 20~30 mell ¥t F2ekEe] EAEIE B4 89 T4 67~
76 m MR BAAF Y] EXE DA F qlr 20062
200510 Hlal ek ok A5 139] 40 m o1, b4d
47 m o] AT 559 59~66 mollA HAAEZWYSTE VERY,
B & #% F BAASWS7L M W BEE RYTHFig. %0).
2007 = (Fig. 9d) 2004347 X AFEFS] FTe] A
B ositt.

AEAEE B8 £ dpsdeire AAQ FATES
N9 FHEAAZET)Y 2P F2AIL 7199 F
)Rt @) TEEE BRE & YTk HE O F F
e Az fgAe] glon o AgellA a2 MEdY 94U

s Egkt,

SMHEYLC| I HENT BE42 Y
7|2 3le] 2

Guan(1963) 37| AHHE 1%l x| 5E AT dF

Z9] 0] A 3 TA 7L degel Frkx sisitt. 3
Zo}ae] AT 9 AAFUTANE FARRE AdaAdo] gk
3% F(1984)0) AT siF-rIoke] dugs v
Al 5 WF(convection)ol] FEE v 7|1 BHPL
(sea surface temperature: SST)#] AATAE ARkt S
4ol sk Bl AU WS Fs) A
& #B=7 KODC 309-10 B (Fig. 5(a))°lA] KODC A%
ZR RN AT ARE o83l TA 29 VI BT
29 BAE TAIBITHFig. 10). 196735 200837F412] 717H
3 7|3 BEpS A7 ¥Bo] A 53] 1977~1984d 717
e F g Alolg] wiFe] & dXFE B 4 vk 7R &
420 WS St A8l ARESE X A E Y (coherence
spectrum) A3}l 23t F v Alole] ABAA} gobA 72
o] BEpgd A7 4FTE wFE & F Uk

A & BAY AL AR 3 T4 B FEFEE F
Astelch. AR BE5E AlEE AVHRR, MODISS Sxukut
(microwave)s o]-&3jx BES EFFuste] dHHF AFelth
(http://www.ocean.caos.tohoku.ac jp/~merge/sstbinary/actvalbm.cgi). ]
714 Bojgt FAe 7 A 8 1299 18 1€, 288 Bl E



A FEm B sfedel A Ee] A 9

bt b2 b3 b4 bS5 b6 b7 b8 b9 bo
p T e -

b1 b2 b3 b4 b5 b6 b7 b8 b9 bo

100

125 126 oz
(a) September 2004

c2 ¢3 ¢4 ¢c5 c6 c7 c8 9

(b) August 2005
b1 b2 b3 b4 b5 b6 b7 b8 b9 b1 b2 b3 b4 b5 b6 b7 b8 b9

50
100/

125 125 126
(¢) August 2006

i01 02 03 04 (05 i06 i07 08 i09 30 i01 02 i03 i04 05 i06 07 i08 09

10088
Fig. 9. Vertical distributions of temper-
ature and salinity observed along transect

g : | : : b8 B in Fig. 1 in summer from 2004 to
125 2007. Dashed line indicates the bound-
(d) August 2007 ary of the NWCW.

5920099 A BE52L 20089 1295 20099 1, 22 B 8lod 20033%E 200932 A VIkE TA EZF Hito] g
5 JeRITh. 2002 12€5E] 20099 287HA¢] AEE o8 HxKanomaly)ysE 1311 2003 d5-E] 2008714 Fig. 1191 WE}



10 e - olAIE) - AT - AT - Ay
15 1
— S8T - S8T vs. Air Tem,
----- Air Tem.
- ; 08
i H] 2
L 10} 4 iy 3
@ i gO.G
£ 8
= 0
g g 04 95%
€ 5 3
= 0.2
1970 1980 1990 2000 e %]
10 10 10
TIME (Year) Frequency {cpy)
(@) (b

120 122 124

(a) 2003 winter

126

124

122

(d) 2006 winter

122
(e) 2007 winter

124

Witk 2} #e] A B B¥EE 280E JehiR] G
EFARSNEE Wl o Bo R £ T

10 °C §-24o|

2

124 126

(f) 2008 winter

Fig. 10. (a) Sea surface temperature
(solid line) and air temperature (dashed
line) at KODC station 309-10 (marked by
in Fig. 5(a)) in February from 1967 to 2008
and (b) the result of coherence analysis for
SST and air temperature. Dashed line indi-
cates 95% confidence level.

Fig. 11. Sea surface temperature anom-
alies in winter from 2003 to 2008,
showing relatively cold year in 2003
when the NWCW was colder and wider
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