MEDHFE (Oceanography in Japan), 15 (1),

— 2005 EFEAXBEFSABAEZERNRSHRX

7 - 18, 2006

2 - BEIRRFEEIZ BT 5
ALK P AR IR AR D 5 A & B -

Bk BET
E 5

RALHEITIER % Bl - BHRIRAERE £ ORISR T, BEREMRICL 5 CTD (18 -
sy - [E/78t) & ADCP (B8 N v 77 —iit#dt) & AV = 3MRmEsE 217720, bk

FEFREKROEREFEET DHWK, BEKOSAH L BREMBHL-,

T, EREBR

BOPRE7a— ML THEIKE BEIALZBEL, FLOIKEETBAOHMIBE &

BB Z B b 2N LTe,

F—T7—F: B#E, XFEPREK, ADCP &H,

1. [FL®IC

KD BARFDIEIZIE, AL LERORMBET,
B LIIBRO BRI E LT3, @ERiIIEIED
HMETRLESE, BAML-TIIETLZZ L0 H 5
B3, ERRYIITRFIATR & RFRTRAEEN 2 ZE o]
BEERL Roh, ERFEOKRELRFEERLT
W5, TOZODRIBUIEEEN-MER (R - BEETR
fH38¢; Kuroshio-Oyashio interfrontal zone) & % DJE:0
T, B L BB OBKRT 550K EBARPELEICA
VIRUDOIZBEKEE bFETN, o~ - HY A
72 EOREFEMREEN L K KT 5130, HIBER TIX
VET R PUESRELE oML, BEERAR
222> T 5,

—%, AKRFFEFEK (North Pacific Intermediate
Water; NPIW) 3, dERFEHEDOEBFHFERFEIT/EA L
RONDESBPNEIRHEMN T OND KR THD, &
BEBRLZ KD @Bk L7z NPIW 1T, BEKERIZE W

*2005F9A8H % H; 2006691608 % &
EEHE . BABHEY SR, 2006

T T 985-0001 EWIREETHHIRAT 3-27-5
(h) KEREME L ¥ — FILXKEBICHT
e-mail address: yugo@Qaffrc.go.jp

7a— k

TEBORBAOEBEZZ T THMEREILEN S D
= (Talley, 1093), NPIW O BRE 225 kT
HIREGKBIIEETH S, NPIW OFBREEZEL T
REDOBEHAPERFERACEEIND Z L0
NPIW [ ZdERFEIZ 31T 2 SRR & WA ER L
DR OB - MBI b KRERBEZ R LB LEE
A bh, NEEFEOREDRISEIM E-oTTFHISN
BRBED L LURELBOBANO b ERZED TE
2o BATIE, XHBFERARIRAGRER T 1997
Enb S FEMIThN TR FEREERER L QUFEE
B2 B9 2 EREL RIAFFE (SubArctic Gyre Experiment
 @FF SAGE)] ZREDHIETa v =s MZk-T, 8
B & EFTNVOMENZB T DHFFE T NPIW (03 5 BAg
BRE > T D (Yasuda, 2004).

FENBEIEE TEM LTV BITATEIEA KERE
Bt 4 — RALKKERFGRT (UA%, LB & B
) 1k, FEA CEEA (692 t, (B “has A
174 t) 2H L, BAKEETLE L BB~ e
SOWBEREE, AW, AEGER XICET 5 HE -
HR% 1720 T\ B, BERTILATOREIME & L
TRASN, HILHOWBERIRE 2 1hh 1 & %12 Blks



8 FKBE

Fiol-on, HEE 1 okd s IHHE—BA, H#
BRI E LFEEND, RILBREIZHR>THRTD
BRRAEKONEHBREL FBR, EBEE TH-o7=. £D
IR ICIIFHEENR R o0 (N5, 1987), S
FREDETHEIT, BEREFHOBRDOF L Hxs LTV
5T L HHALDNIR STV S (Hanawa, 1995), BHEE
LB, RALM OFERERCKEZIRE 2EEREYE
JIET—FHT, TONHHEE L BRIIBAINL TR
Dof=Tod, WEMEFIATEZHREZENLL, Th
EHELIEVEEZFEIEMIIBE =00 THD, L
T, 1994 4 5 BIZHRALKBRREM “OhTc iz k-
T, TNEEFHICBAIT I EERBSER/ LN
T&/, £0%, SAGER ORI =7 b~D
BMzZ@E LT, ERFEFERRAKIZET 5~ & R
LTWoTz,

AR TR, TNETOEZEOFRAEFEZMHEITRY
BB b, BE - BBATsRERIZ T 5 AR FES
JEKEFADF L BRIZET 5HEELBNT 5.

2. HALEBICETARFKOIHEFER

Rz 7= L5102, EEOIIEBE 1 ozt
DEBAKOBELEREALNITEHD, 199445
AIZHRAL KB BREM “hfznRh” ¢, dbiE~Ed
ITHEHRIZI\WT CTD (RE - 85 - EAE—) -
EBfTR ADCP (B8 Ny 75 —fEst) 20
TR E T 2o (Fig. 1),

25, B “hODTzRITBRED “EHRAIZH~T
FTob/hEL, RMHERIIRKRN44T, KERED
BRO-OBEEICFETRIIRZORWE S REIWDOE
VEREM TH o8, M TR-HEREME VD
TEbHY, EBFZE o TUIREVHEWEE 2o T,

&T, AR ORAENERLBREKEELIZITH
BKOBAETRLB7-DITIE, T TIIRE Tk
CEENABRBKES EHET HHLENH S, Shimizu
et al.(2001) TiX, FWK L BHANBEKKTER
ERERE L LREL, 2640205 27209 TTOHE
BTHEEDRALEZHEL TS, BARIIBITIZE
W—BBRADODHEMEF IS D L, BBIAKD
EEDEVKIZ, RE~BERELVDBFBIZEIAD

35

35 .
140 145

Fig. 1. Ship tracks (thin line) and CTD stations
(solid circles) during the cruises of the R/V
Wakataka-Maru in May 1994.
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Fig. 2. ADCP velocity vectors in an isopycnal layer
26.7-27.9 0g. The shaded areas are high Oyashio
component areas (Oyashio component > 80%).
The anti-cyclonic and cyclonic Oyashio eddies are
denoted by A and B, respectively.
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Fig. 3. Vertical cross section of temperature T [°C] for Oyashio eddies (a) A and (b) B. The areas with
T < 2°C and 2 < T < 3°C are toned by dark and bright gray, respectively.
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Fig. 4. Profiles of (a) potential temperature [°C], (b) salinity, and (c) potential vorticity [x 10711 m~1 s~1]
for potential density [0g]. The curves are from the Oyashio eddies A, B (thin lines), the Okhotsk Sea Mode
Water (OSMW) and western subarctic water (WSAW) (thick lines).
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Fig. 5. Schematic illustration of the intermediate layer circulation around the Oyashio-Kuroshio interfrontal
zone. This figure summarizes the results of Shimizu et al. (2001) and (2003).
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Fig. 6. Deploying points and dates of the floats A — E with isotherms at 200 m depth in (a) February 2001,
and (b) May 2001. The Kuroshio Extension axis (14°C at 200 m depth) is denoted by a dashed thick line
in each figure (Shimizu et al., 2004).

Table 1. Converging times in the Kuroshio-Oyashio isopycnal mixing ratio and potential vorticity (Shimizu
et al., 2004).

Estimated new NPIW formation time (d)

Floats Paths From mixing ratio From potential vorticity
A Southern path 364 427
B Northern path not detected not detected
C Northern path 393 not detected
D Southern path 400 not detected
E Middle path 497 462
F Northern path 336 350

26.7 0p COBRH - ERSFERRALOMIIEREKE 100 m™ s 1) ITPORT 5 Z L HHBAL 7 (Fig. 8b),
TENENES - B# =3:7 4:6, 5: 5K BHEK- BEKEREORY - BRSEERRAHL L
L (Fig. 8a), IMZ3 &R TIITACE (BLE 15 x  RALOIFEER O, H LV NPIW ORI 1
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Fig. 7. Trajectories of the floats A-F from their deployments to December 2002. The southern, middle and
northern paths are considered as the Kuroshio extension, the Kuroshio bifurcation front and subarctic front,
respectively (modified from Fig. 4 in Shimizu et al., 2004).
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Fig. 8. Time series of (a) mixing ratio [%] and (b) 49 days running mean potential vorticity [x 10~* m~!s™1]
after the floats pass 144°E. Thick broken lines indicate typical values of (a) mixing ratio and (b) potential

vorticity for the northern, middle and southern paths estimated by Shimizu et al. (2004). Solid circles denote
the converging times as listed in Table 1.
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Distribution and Circulation of the Source Waters

for the North Pacific Intermediate Water Formation

around the Kuroshio-Oyashio Interfrontal Zone
Yugo Shimizu T

Abstract

The distribution and circulation of the Oyashio and Kuroshio waters in inter-
mediate layers, which contribute to the formation of North Pacific Intermedi-
ate Water (NPIW), were revealed by CTD (conductivity temperature depth
sensor) and shipboard ADCP (acoustic Doppler current profiler) observations
around the Kuroshio-Oyashio interfrontal zone. The formation process and
formation time of new NPIW were also revealed by profiling floats set to drift
on the NPIW salinity minimum layer. These works are summarized in this
review paper, which also includes reminiscences of the author’s research life.
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