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Horizontal distributions of (a) depths H and (b) potential vorticity //H in the western North Pacific.

Locations of Izu-Ogasawara Ridge (IOR), Emperor Seamounts (ESs), Hawaiian Islands (HAI), Shatky rise

(SR) and Hess rise (HR) are denoted.
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Fig. 2. Variance-preserving spectra of (a) SSHA, (c) ADsgo and (d) ADsgr in the study area. Thin black lines
represent the row spectra of SSHA at all grid points, and thick red line represents their ensemble mean. (b)
Frequency characteristics of the annual harmonic analysis. Thick, medium, thin lines represent respectively

the cases with 12-, 4-, and 3-year data periods.
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Fig. 3. Phase (upper) and amplitude (lower) of the annual harmonic least-squares fitted to (a) SSHA, and (b)

ADs0. Contour interval for amplitude is 1 cm.
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(b) Sverdrup transport
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Fig. 4. Same as Fig. 3 but for (a) barotropic component ADgr and (b) sverdrup stream function W. Red broken
lines and arrows indicate the boundary between subarctic and subtropical gyre for the annual component.
Contour intervals of amplitude are 1 cm for ADgr and 5Sv for W. Areas with W amplitude less than 10Sv are

not shown.

fiH
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Fig. 5. Horizontal distribution of ADgr in March calculated by the harmonic constants in Fig. 4 (a). Red (blue)
contours represent positive (negative) values. White arrows suggest roughly estimated direction of
geostrophic current based on A Dgr contours. Contour interval is 0.5 cm. Green broken lines and symbols ‘a’
and ‘b’ denote the ensemble mean areas for ADgr, ADgc, and W mentioned in Chapter 6.1 and 6.2.
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Fig. 6. Horizontal distribution of maximum MLDs within the data period (from January, 2001 through

December, 2012). Contour interval is 20 m.
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Fig. 7. Same as Fig. 3 but for (a) A Dz, and (b) ADyr. Contour interval for amplitude is 1 cm.
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Fig. 8. Same as Fig. 3 but for baroclinic component ADgc. Red broken lines and the symbols IOR, Al, A2, and
A3 indicate the areas in which amplitude is locally maximal and phase is homogeneous. Contour interval for

amplitude is 1 cm.
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Fig. 9.

(a) Cross section of annual harmonic amplitude along 30°N obtained from Fig. 8. (b) Phase (upper) and

amplitude (lower) of vertical displacement along 30°N obtained from Fig. 8. The displacement is calculated
from potential density field. Long term mean potential density contours (interval is 0.2 0y) are superimposed.
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(a) Longitude-time diagram of the isopycnal displacement at 600 dbaralong 30°N calculated by the

harmonic constants in Fig. 9 (b). (b) Meridional plots of Rossby radius of deformation A; and 20/8. In
shaded area (north of 43°N), ARWs cannot exist theoretically. (c) Meridional plot of maximum zonal
wavelength for ARW calculated by the parameters in panel (b).
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Time series of (a) ensemble mean of ADgra (solid line) and W, (broken line) in the area ‘a’ indicated

in Fig. 5 by green broken line, (b) ensemble mean of ADgTy, (solid red line) and Wy, (broken line) in the area
‘b’ indicated in Fig. 5 by green broken line, and (¢) A Dgr. (solid line) and A Dgry, (solid red line).
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Fig. 12. Time series of (a) ADprp (red line) and ensemble mean of ADpc in the area ‘b’ indicated in Fig. 5
( = ADgcy - black line), (b) ADgry (red line) and —A Dgep, with -2 months lags (black line).
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Fig. A2. (a) Horizontal distribution of L.y (spatial smoothing scale of SSHA field at which correlation
coefficient between SSHA and A Dsg become locally maximal). (b) Histogram of the number of grids in the
study area sorted by Lmax.
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Fig. A3. (a) Same as Fig. 3 but for the curl (7)/f Contour interval for amplitude is 2x10*Nm™s. (b)
Potential vorticity (PV) contours on the 254 0y (green line), and 26.0 0y (blue line) isopycnal surfaces. Contour
interval is 0.15x10 "% m ™. Areas with the PV more than 24x10"m™s™ are not shown. Locations of IOR,
Al, A2, and A3 are superimposed in lower panel of (a), and panel (b)
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Seasonal change of sea level anomalies
in the western North Pacific

Shohei Fujiwara**, Yutaka IsodaZ? Manami Tateno?3

Abstract

Annual barotropic and baroclinic responses of sea level anomalies (ADgr and ADgc) in
the western North Pacific to seasonally varying wind stress curl are extracted by combining
the sea surface height anomaly (SSHA) observed by satellite altimeter with the dynamic
height anomaly (ADjqpar; / is the reference depth) calculated by the density fields observed
by Argo floats, i.e., ADgp=SSHA — ADyy9 and ADpc= ADyy — ADwr, (ML is the surface
Mixed Layer depth). The most conspicuous feature in the seasonal change in ADgr is the
tongue of negative values at the region of subarctic gyre in late winter (February to March)
extending southward to the Izu-Ogasawara Ridge (IOR) in subtropical gyre. For annual
ADgc variation, one of the much larger positive amplitude is also found in areas surrounding
IOR in spring (April to May), suggesting the generation of the baroclinic activity through
the coupling of the barotropic and baroclinic modes of motion on the steep bottom slope, ie.,
the impinging response. The next prominent A Dgc variability seems to be the adjustment of
the ocean in terms of the baroclinic first-mode annual Rossby Waves, which can theoretically
exist south of about 40°N

Key words : western North Pacific, annual barotropic and baroclinic response components, sea
surface height anomaly, dynamic height anomaly, Izu-Ogasawara Ridge (IOR)
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