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I . Introduction

The subarctic gyre in the North Pacific Ocean is region where the decadal variability of
sea surface temperature is observed. In addition, it is also the region pointed out that
the anthropogenic carbon dioxide has been actively absorbed. Therefore, it is an
important problem for the forecast of the global climate change to understand a detailed
structure and a time change of the North Pacific Ocean subarctic gyre on the surface
from the depths. However, the seasonal change of surface circulation of the North
Pacific subarctic gyre has not been well documented, particularly in winter when there
are less observation data because of rough sea conditions. The present study shows
seasonal change of the surface circulation of the North Pacific subarctic gyre analyzing
current data of surface drifters with the advantage that the surface current velocity is

able to be measured directly throughout the year.

II. Method

Current velocities, which can be derived from trajectories of a drifter, contain not only
the geostrophic component but also wind-driven component. Michida& Yoritaka(2003)
estimated the wind driven components with the climatological wind data assuming
typical calculation parameters such as the Ekman depth and drag coefficient. In this
study, the Ekman depth is verified by using the difference of the magnitude of the
wind-driven component by the presence of the drogue installed in the drifter, and then
we determine the value of drag coefficient using dynamic topography based on the
historical data of the World Ocean Data Base and Argo floats data in addition to
Michida& Yoritaka’s method. As a result of these, the wind-driven components are
revalued by using the value of the Ekman depth and the drag coefficient that was able
to be renewed. The geostrophic current field is estimated from velocity of drifters by

subtracting wind-driven components. Drifter data used in this study consist of two data
set, WOCE Global Data ver.3.0 and SAGE (Subarctic Gyre Experiment) data.

IlI. Results and Discussion

The mean geostrophic current field (Fig) shows big seasonal changes, especially in the



North American coast. In the North American coast, southward current is observed in
the south of the latitude, 35-41N and northward current is observed in the north of the
latitude, 44N, throughout the year. In the transition zone at 41-44N, the mean current
has southward component in spring and summer, and northward in autumn and winter,
respectively. In other words this suggests that the bifurcation point at the eastern end of
the subarctic gyre in the North Pacific moves north of 44N in spring and summer, and
moves back south of 41N in autumn and winter. The result of Strub&James(2002) that
examines the seasonal change of the surface transportation of the northeast Pacific

Ocean from the satellite altimeter data shows a similar seasonal change.
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Fig. Mean geostrophic current field calculated with revalued wind-driven components
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