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Preconditioning phase for open ocean formation in the northern
part of subpolar front of the East Sea
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2 o 5y AFF AL A dEFAY dF9 YT g8 Rez &2 Ul Viadivostok A< subpolar front Alo]eil
A Agde 2ATE e 4L ggF A JMeAe] B8 Ao Mgsam glon, JAY ] oz AIE A su
it £ =TddAe Agdied 9 4FF 4R 27194 & Y @49 A @A Ushie 48 XHA 9%, Y[, 2,
QAE, £ENA FEX2HEH AT TUE g9 XA Yehd 95FE Viadivostok €92t} subpolar front Alelol $1X)3hH,
957 VX HXE ALE AT ¥4 7HeAe) & YT F YAV 53] diF5e YA EHoE A uidge wWie B
AFA YeRd AARdREe] AR 48 F U5E BAFY, 1 ARE YEE dome TR B EEE IUFY 27 @
AN Yehle d4S & RojFn.

A0 . B3, TRMLE, FUF, IAM, AUF

Abstract : In order to investigate the initial stage of deep water formation between Vliadivostok and the subpolar front in the
East Sea, the factors, temperature, salinity, dissolved oxygen, measured by multi-ship surveys in 1969 have been used. Deep
wﬁt‘er formation in the East Sea occurs in essentially two different forms: near continent and open ocean formation. The
position of eddy derived from pbtential vorticity matches well with that of deep water formation. The vertical and horizontal
distributions of potential vorticity, geostrop/u'c current, temperature, salinity and dissolved oxygen give clues for the
preconditioning phase of open ocean formation like a doming of isotherm, associated with a cyclonic circulation
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Fig. 1 Schematic diagram showing process of deep
water formation like the near boundary convection (a)
and the open ocean convection (b and c).
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Fig. 2 Station map. Field observation was carried out
by multi-ship survey of Japan Meteorological Agency
from September 29, 1969 to October 19, 1960.
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Where Zela = relative vorticity, F = planetary vorticity, H = depth
Fig. 3 Schematic diagram of potential vorticity
conservation. The upper figure shows the change of
rotation direction of water column by the vatiation of
thickness and width to conserve its potential vorticity.
The lower figure shows the moving path of water
column derived from rotation of water column in the
upper figure.
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Fig. 7 Vertical distribution of temperature, salinity,
dissolved oxygen in northern part of the East Sea.

Fig. 7¢ A%+ 4% 242 3937 9aie, 455
Aol vehe A9y s 234 g Fusde) A
Mol e S, 9, $E449 9 BX 542 was
of usih 54 $9o2 AW $E] FEF 4] v

£ R d90)0, $Y% 908 EAW 3] 457



oA Gl o AT YA 27iaAd 54

o g AFe Ao @] yehde el it dyol
o YoM AF5e Aol HEyde A Y] FRE
ol nlaf BlAE AL, RIGE, HEENAY A
e ZF AR FEY dge] naeA 2 A
o, e BY TG ol B 5o 5] Ae
A% g2 A9A A5e 2HT W Fig. 794 ey
atole Ao de Y2 ABE 7 Y= Ae: ud
o.

(o

dorr o2 oA

o]
o]

2 d3s @382 A52HY F34 BE d99 A=
HA 713e dygstgln 3 RAojth FA AF5 ¥4
PeEd A7 ZAINFAM, 1932; Fukuoka and Misumi,
1977, 8 %, 1995; Nitani, 1972) o] w29, IdHF 2 o}
SFAE dFFig. Dol Qs AE47) FAHE Ao
ad#A ok 53] B AFeA . dAgsn JE dde Ay
AT(H -5, 195)04 AAE AFF A M 99 #
YR 3y, o]E-2 subpolar frontd] AHT BEH G FA
He A9t U o9& JtsAel & ez A4
2o 28y 33ESF A5 ¢4 FoE JYuUFY G4
d Aol o Aol d4olth olEd AFFEAe FAl
AL dAsy] 9sted ALY S T3 gUdFol J&
AE59 ¥4 M58 E Ut KKilworth, 1979
Gascard, 1991; Yoshikawa et al., 2001). - .

Fig. 8a)-(0)& FAAE22FE 4AF+9 34 7%
4e gAdE HAHoR FESIY BAET Fig. 8t =2
do] 7] AA SAZA, surface cooling®] A4H o=z
o] Foj A& Aejo A AlA W) 3ol epF ol 9t
AZFe g dojva & BHAgFEth o dA
< £ 479 Fig. 4-69 siFste 33 4@t Fig.
8(b) and 8(c) & Z 6YF} 12¢¥0] AR F 2de F3
g BY FE ALE2A, AVE AFFF AESEE A5
o surface cooling®l 3] Y7t Zolxd EFFs &%
3t AAstE A4S BAFE ‘ A

Fig. 9= AL #2238 A222E JUUFe F A
A AY ¥ AL RAFe FAoE B AT Y
I T4 AYGA verva doh 2l A et bt
- 8} o] EZAN AZAA Ao T sl BEIHE
g, ol E&47 EUHEIAA 4sd AF¢s E3H
o] AZse= dAlY AAHow JzAr)

E Ao Aldd ARE AEE 19699 99 209~ 1969
b 108 199 Aol EAHE . AREA AHEH surface
cooling @HCE UAste] EFFY Wmr/t FAHJ FUHsl]
Ao FHRA, 9FFe 271EA preconditioning phase
2 Azten.

a8y} #< Kim and Kim (2001)3 Kim et al. (2002)1
mad A3 2usie uE ALE fEW 2x Ao
3k} 1980 FHF o] FRE 1990W ) Fekzkx] ALH
HE49 g4 N=g7E 2 ojdd) HlE FHIA FoE A
o2 yeidth olA& EF &0 ¥5dld BF5e A=

g

b geld A% WP B en B qFUFY &
¥ % AF-HAAT 94 9X Rt Aoz Azw
JdE AAe fEMAY BRI B E2EE AR
2WAIE BF 28& %3tA S, Kim and Kim (2001)
of AFE FEINE Ha3e F40] AW HlAE Ao

2= A4

r_‘

Uniform cooling

Potential density(kgm )

'.Zyz///' \ "&\‘:

E .
é e 27.34

@

Q

(O

10 .20 30 40 50 06 "2 %0
Y(km} Y(km)

v @ 1x102ms ¥ (km)

The=12.00day

J 50
¥ ix102ms? ¥ (kem) @

Fig. 8 (a) : Schematic view of the model configuration.

- Contours drawn on the sides and solid line on the top

schematically represent density structure and the
geostrophic velocity profile, respecitvely. (b): Initial
density structure. Contour interval is 2 x 10-2 kgm-3.
{c): Initial geostrophic structure. Contour interval is 2 x
10-2ms-1. Dashed contours represent negative.
(westward) values. (d), (e): Meridional sections of
density(solid lineé), tracer concentration (shaded
regions), the zonal component of absolute momentum
u-fy (dashed lines), and two-dimensional(y-z) velocity
vector(arrows). (Yoshikawa et al., 2001).

Fig. 9 Vertical distribution of the potential
thermosteric anomaly(3 5,1995).
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