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Surface Current Field in the Area of
Subtropical Counter Current Observed with Surface Drifters T

Yutaka MICHIDA*
Abstract

To understand the mechanism of the secondary circulation including Kuroshio re-circulation and
Subtropical Counter Current(SCC), which should have important roles in the fluctuation of the
subtropical gyre in the North Pacific, surface drifters have been deployed and tracked with
ARGOS system. Tracks of one drifter deployed in fiscal 1993 and two in 1994 are described in
detail. Mean velocity field for 1 degree bins calculated from the tracks of 94 drifters deployed in
the Western North Pacific for the period from 1987 to 1994 is also described. It is found that there
are areas with eastward component of the mean velocity in the region of SCC. The distribution
of zonal components in the mean current field calculated from surface drifters’ tracks shows good
agreement with previous description about SCC, geopotential anomaly calculated by Hasunuma
and Yoshida (1978) and averaged ship drifts presented by Uda and Hasunuma (1969) , and theoreti-
cal studies (Takeuchi (1984)) .
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Tracks of surface drifters deployed in the area of Sub-tropical Counter Current, (a) one deployed

in 1993, (b) two deployed in 1994. Large solid circles mark the deployment locations with the drifter
identification numbers, while small ones do the locations on the first day of every month, with the
month number (January is 1, February is 2, etc.). Dotted line in (b) shows the track for drifter #

17286, while solid one for #17287.
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Fig.3 Time series of the zonal components of daily drifting velocities for (a) drifter #17267 deployed

in1993, (b) #17287 and (c) #17286 deployed in 1994.
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Fig.4  All trajectories of 94 surface drifters deployed by Hydrographic Department of Japan from 1987 to
1994 .
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Fig.5 Grid-averaged current field computed from drifter data shown in Fig.4 for 1x1 degree bins.
Velocity scale is given just below the left corner of the frame.
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Fig.6 Distribution of the zonal components of grid-averaged current shown in Fig.5. Shaded area denotes
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the area of eastward current.
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Fig.8 Horizontal distribution of currents

(wedge) and water density (contour) on the
level of 25m calculated with a numerical
model that takes zonal wind stress and differ-
ential surface heating into account as the
driving force (reproduced from Takeuchi,
1984) .

YLy, bbby ES2IBEBEOHAmIM
Tw5, Fig. 7icHip» 2 aiodHiEsd Fig. 1
NH D EREGE, Hicmy» )i oz 7 L
TBY, FEEISSE L) B Cl3AMkiiic X 231
MEDOBIRE AT B &) oA k> T 5,
ZDETHRIT — 5 » b A7 BB SRR D53
EERTAT— I bALZIUT L —BEL T
5LE25.

F 7z, Takeuchi (1984) »"HfiEific 4572 HE @iy
Kesic Bl 2% (25mJg) oiiHis7m% Fig.
812/RL, Fig. 6 & ik L TA S, T NBHEDNR
A 5 AL #2000km (1 ITALAR20E I IHIGT 5)
DIGRED b BALH DN, FETE D FEIs A5 A
LTWwa, ET NS LBHEAEFHNKE ST,
5~10cm/sFEE L A L5, T IVDORERII,
Fig. 6 D575 i —H L TB ), HEEBRHZ
L% R AR E V2 B,

Vb, 2BOER T A O 2 IFHT L 725558,
REGH BRI, Ez DIFER7 4 TEBTE 5 L9
TR E L GEE L2 LD TIE e W ahs, P
LT H2MNTH S Z LamS iz, KWF
T CIRMT L 23R 74 DT — Z 13 Z=HifgIc 40T 72
BAZABIIEZ 5728, Z 2 TlEEEHE RN
ZEHEBICEAT 2EFRZEZITo T h\n, 414,
TOGA = WOCE 12 B W CEENE TR L 72 %
W7 ADT—F % bEOTHENT 52 &2 WIFS

ns,
E

AFSC TR L 22EIR 7 A1, 13EALY
KB DO R B SRS NI2bDTHY), —
Tic DV TIBORIC B L TRl > 7 —
DN &R, BRTA T—F 7 74 i, W
FAERDBER DL EIC & » THEIRF I N T 5,
INLBRD G RICE#T 5. F2, BREEREIC
* L CHYE» DRI A B R A THW e EmE NS
IR L BT 5,

Z £ X M

T.K., P.P. Niiler and P.M.

Poulain . A numerical study of the effect

Chereskin,

of upper ocean shear on flexible drogued
drifters, Atmos. and Oceanz’c Tech., 6,
243-253, (1989)

Cushman-Roisin, B.: Effects of horizontal
advection on upper ocean mixing : A
case of frontgenesis, J. Phys. Oceanogr.,
11, 1345-1356, (1981)

Dewar, W.K. . Spontaneous shocks, /. Phys.
Oceanogr ., 22, 505-522, (1992)

KFFERE | 19944F 4 Z= MR B8 SUR, S 5 SRR
B39 > Bl 36 A1) AR A 0T 78 R ol
14-27, (1996)

KMFEE, WEEIER 19959 %&Z=0) i B B,
ik 6 47 B B o0 B FE A F R AR e R R
&, 20-33, (1996)

Hasunuma, K. and K. Yoshida . Splitting the
subtropical gyre in the Western North
Pacific, J. Oceanogr. Soc. Japdan, 34,
160-172, (1978)

R, FEtdAT | 1993FEF 2RI BT 5 Krat133
JEA05HRIC IR - 72 HEPEREE, TRk 5 FEER
WO BAFEH FIRA AT e R S &, 28-34,
(1996)

Kubokawa, A. . Stationary Rossby waves and

shocks on the Sverdrup coordinate, /.

929



Yutaka MICHIDA

Oceanogr. Soc. Japan, 51, 207-224,
(1995)

Michida, Y. and H. Yoritaka : Survivability of
the surface drifters deployed by Hydro-
graphic Department of Japan for the
period from 1988 to 1994, /. Japan Soc.
Mayr. Surv. Tech., 7(2), 21-28(1995).

Michida, Y. and H. Yoritaka . Surface cur-
rents in the areas of the Indo-Pacific
throughflow and the tropical Indian
Ocean observed with surface drifters, /.
Geophys. Res., 101, 12475-12482, (1996)

EH S, FEEAT, AR ERT A il
b AU R KR, HTMEE, 5
519,75-83, (1995)

EHH B REER7AIC L 2 BE8 MRS
A, PR 6 £ BE R ) B S8 A F A Je
RisE, 13-19, (1996)

Nagasaka, K. and T. Sawara : A preliminary
report of the cruise of the R/V Ryofu-
maru in January-March 1971, Oceanogr.
Magazine, 24, 25-38, (1972)

Niiler, P.P., R.E. Davis and H.J. White : Water-
following characteristics of a mixed

layer drifter, Deep Sea Res., 34,

1867-1881, (1987)

Takeuchi, K. : Numerical study of the subtrop-
ical front and the subtropical counter-
current, J. Oceanogr. Soc. Japan, 40,
371-381, (1984)

Uda, M. and K. Hasunuma : The eastward
subtropical counter-current in the West-
ern North Pacific Ocean, /. Oceanogr.
Soc. Japan, 25, 201-210, (1969)

White,W.B., K. Hasunuma and H. Solomon
Large scale seasonal and secular varia-
bility of the subtropical front in the
Western North Pacific from 1954 to
1974, J. Geophys. Res., 83, 4531-4544,
(1978)

Yoshida, K. and T. Kidokoro : Subtropical
countercurrent in the North Pacific-An
eastward flow near the subtropical con-
vergence., J. Oceanogr. Soc. Japan, 23,
88-91, (1967a)

Yoshida, K. and T. Kidokoro : A subtropical
countercurrent (II)-A prediction of east-
ward flows at lower subtropical lati-
tudes, J. Oceanogr. Soc. Japan, 23,

231-246, (1967b)




