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Quasi-stationary banded structure in the mean zonal
geostrophic current regimes of the western North Pacific

by Warren B. White! and Keiichi Hasunuma®

ABSTRACT

Two data sets are used to reveal the quasi-stationary nature of the banded current structure
in the western North Pacific. The first consists of all hydrographic data taken in the region,
archived at the Japanese Oceanographic Data Center (JODC). The second consists of routine
meridional hydrographic transects conducted by the RV Ryofu Maru each winter in the
western North Pacific from 1967 to the present along 137E, from 33N to the equator, with
similar transects made in summer after 1972 along both 137E and 155E. From both data sets,
the vertical demnsity structure has been mapped at 1° latitude intervals down to a depth of
1000 m, from which both surface dynamic height anomaly (0/1000 db) and surface zonal
geostrophic current speeds have been computed.

The long-term annual mean meridional profile of zonal geostrophic flow displays a quasi-
stationary banded current structure. In the North Equatorial Current (8-19N), this banded
structure was manifested as two high velocity cores of 2-3° latitude width at 10N and 16N;
the first with peak speeds of 25 cm/second and the second with a peak speed of 12 cm/second,
separated by regions of zero speed. Hence, a kind of southern intensification of the North
Equatorial Current existed. In the Subtropical Countercurrent (20N-30N) banded current struc-
ture was very similar to that in the tropics, with two high velocity cores at 23N and 28N
(corresponding to peak speeds of 8 cm/second and 6 cm/second, respectively), with zero
speed in between.

The summer and winter long-term mean meridional profiles of zonal geostrophic flow, taken
from the RV Ryofu Maru data, display a greater degree of banded structure in summer than
winter. Furthermore, in summer, the principal bands of westward and eastward flows of both
the North Equatorial Current and the Subtropical Countercurrent, respectively, were separated
by a much larger region of weak flow than in winter. Individual summer meridional profiles
taken at 137E and 155E demonstrate the zonal coherence of individual synoptic bands, while
at the same time displaying significant interannual variability. As such, the strength of the
synoptic bands is seen to have been 2-3 times that of those observed in the annual long-term

mean profile.

1. Introduction
The presence of a quasi-stationary banded structure in the mean zonal flow of the
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