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Fig. 2. Root-mean-square variability of sea surface height calculated from the 7 year altimeter data
in the North Pacific. Contour interval is 2 cm. Areas exceeding 10 cm are lightly shaded, and those
exceeding 20 cm darkly shaded. (from Kobashi and Kawamura 2001)
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Energy of the 65-220-day variations
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Fig.3. Map of the energy of sea surface height variations in the period band of 65—220 days. Contours
are drawn at 10, 20, 30, 40, 50, 70, 90, 120, 160, 250, and 350 cm® The 50 cm’ contours are shown with
thicker lines. Shading indicates areas with significant energy at the 95% confidence level against a
background spectral energy level. (from Kobashi and Kawamura 2001). The northern and southern
dashed lines are guides for the two bands with large surface eastward velocities.
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Fig. 4. Annual-mean surface zonal geostrophic velocity relative to 400 dbar (color shade), and sea sur-
face dynamic height referenced to 1000 dbar (contours with an interval of 5 cm). Open circles in both
panels denote the STFs. (from Kobashi et al. 2006)
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Kuroshio recirculation
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A schematic summary of the relationship between STFs and (a) subtropical mode water

(STMW) and (b) central mode water (CMW). The mode waters are represented by shading, while
the northern, southern and eastern STFs by thick lines with labels “NSTF”, “SSTF” and “ESTEF”,
respectively. Arrows in the upper panel indicate the advection of the STMW by the Kuroshio
recirculation, while solid and dashed arrows in the lower panel represent the advection of the upper
and lower CMWs by the geostrophic gyre flow. The area where the upper and lower CMWs converge
is hatched in the lower panel. (from Kobashi et al. 2006)
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gradient, (¢) wind stress curl, and (d) columnar water vapor, along with SST in contours. A thick
contour in (d) marks the 27°C isotherm. (from Kobashi et al. 2008)
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Cyclonic-anticyclonic curl composite differences of (a) meridional and vertical winds and (b)

specific humidity (g kg ") at 142.875E: open circles in (a) and (b) show grid points of significant dif-
ference with confidence greater than 95%:; the vertical wind speed is multiplied by 100. (¢) Meridional
profiles of convective rain rate (mm day ') in the cyclonic (solid line) and the anticyclonic (dashed
line) curl composites, along with 95% confidence intervals. (from Kobashi et al. 2008)
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Fig. 10. Time-lagged composite maps of wind stress curl (shading) and temporally high-pass-filtered

surface wind (vectors) and sea level pressure (hPa) (contours) with reference to the cyclonic wind

wind stress curl

with values greater than 0.7 X
respectively. (from Kobashi et al.

’

“'is masked out;

curl between 23 and 27N at 142.875E: wind velocity less than 0.5 m s

)

cyclonic area with 95% confidence

10 "and 1.4xX10 " N m ’ shaded lightly and darkly over the ocean,

is shown only for a significantly
2008)
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Analytical study on the North Pacific subtropical front

Fumiaki Kobashi

Abstract

Subtropical front that is one of the most distinct features in the upper ocean of the
North Pacific subtropical gyre has been studied from comprehensive analyses of various data
from satellite and hydrographic observations and atmospheric reanalysis. This article re-
views the author’s studies on physical properties and generation processes of mesoscale eddy
in the subtropical front region, on detailed distribution and structure of the subtropical
front, on frontogenesis due to mode waters in the thermocline north of the subtropical front,
and on atmospheric influence of subtropical front through sea surface temperature front.

Key words: subtropical front, Subtropical Countercurrent, mesoscale eddy,
mode water, ocean-atmosphere interaction
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