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Spatio-temporal variation of sea surface temperature observed by ferry-
boat in Izu-Ogasawara ridge II. Variation shorter than one year

Koseit KOMATSU", Akira TOMOSADA®, and Kiyoshi KAWASAKI*

Abstract Meridional structure of sea surface temperature (SST) in the Izu-Ogasawara
ridge was analyzed focused on temporal variation with time scale shorter than one year.
The SST data were obtained continuously from 1983 to 1997 by the ferryboat Ogasawara-
maru, which made round trips across the Kuroshio between Tokyo (35.6°N) and
Chichijima (27.0°N) south of Japan. From the time-latitude map of SST with 5day X 0.05°
mesh, it was found out that the variation of SST deviated from seasonal cycle had modes
with similar period as that of the Kuroshio axis. In addition, the SST variation in the
southern region from 31°N had advanced phase compared with that in the Kuroshio re-
gion which was synchronized by the variation of the Kuroshio. This meridional time- lag
could be attributed to some temporal deviation in effect of mesoscale eddies on the SST in
the target area by time-latitude analysis of satellite altimetry data, which showed a pos-
sibility to forecast the position of the Kuroshio axis of two years later with some accu-
racy.

Key words: sea surface temperature, ferryboat, Kuroshio, meso-scale eddy,
Izu-Ogasawara ridge
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Fig. 1. Map of the regular line of the ferryboat
Ogasawara-maru around Izu-Ogasawara islands
south of Japan and the Kuroshio axes in spring of
1984, which are drawn referred from Quick Bulletin
of Oceanic Conditions (Japan Coast Guard, 1984).
The topography of this region is shown in Fig. 1 of
the previous report by Komatsu et al. (2002).
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Fig. 2. An example of time series of raw sea surface temperature ('C) from 1989 through 1990 observed by
Ogasawara-maru at 27.1°N (solid line) and 34.0°N (dashed line). The smoothed curves show the seasonal compo-

nents obtained by a regression model.
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Fig. 3. An example of meridional distribution of sea surface temperature (°C) observed in 1991. Raw components
are shown by thin lines, and trend components which are used to calculate meridional gradient of the SST are
shown by thick lines. Three straight lines denote the position of the Kuroshio axis across the regular line of
Ogasawara-maru during the observation period (Japan Coast Guard, 1991).
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Fig. 4. Contours of time-latitude distribution of the anomaly of SST which are calculated by subtracting seasonal

components from the raw data and smoothed by a polynomial trend component model. The thick black line de-
notes latitude of the Kuroshio axis and the contour interval is 0.5 °C.
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Fig. 5. (a) Auto power spectra of raw SST observed at 27.1, 31.0 and 34.0°N. (b) Auto power spectra of anomaly

of SST deviated from the seasonal cycle observed at 27.1, 31.0 and 34.0°N. (c) Auto power spectrum of latitude of
the Kuroshio axis crossing the observation line.
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(a) Auto spectrum of SST anomaly
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Fig. 6. (a) Contour of period-latitude distribution of
auto power spectrum of anomaly of SST. The values
are logarithmic and the contour interval is 10"* K*
day. (b) Contour of period-latitude of coherency of
latitude of the Kuroshio axis versus anomaly of SST.
The contour interval is 0.1. (c¢) Contour of period-
latitude of phase spectrum of latitude of the
Kuroshio versus anomaly of SST, where positive val-
ues denote advanced phase of SST relative to the
Kuroshio. The contour interval is 60 degree.
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Fig. 7. Contours of time-latitude distribution of meridional gradient of SST obtained by a polynomial trend
model. The thick black line denotes latitude of the Kuroshio axis and the contour interval is 1.0°C.
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Fig. 8. Time series of anomaly of SST and SSH, the latitude of the Kuroshio axis which are smoothed by 60 days
running mean and normalized by standard deviation of the period from 1993 t01996. (a) Time series at 27.2°N. The
mean value and standard deviation of SST, SSH and Kuroshio are T=-0.22°C and 0¢:=0.56"C, H=0.41cm and ou

=5.6cm, and 33.6°N and 0.45°,

respectively. (b) At 29.0°N. T=-0.33°C, 0+=0.60°C, H=0.28cm , and 0u=4.0cm. (c) At

33°N. T=-0.20°C, 0:=0.63"C, H=0.22cm, and 0x=18 cm. (d) At 34°N. T=-0.15°C and 0:=1.0°C, and H=-0.26cm and

on=20cm.



Anomaly/ o

Anomaly/ o

Anomaly/ o

S/ NAE IR BRI D R IR IR DAL B REIE T

[ (a) Chichijima (27.1 'N) ~

——CssT
— —Gtide g

— Kuroshio axis

1 4 7 10 1 4 ki 10 1 4 7 10

1994

—C8sT
— —GCtide

—— Kuroshio axis

1 4 7 10 1 4 7 10 1 4 7 10

1994

7 10

51

— —Gtide

—— Kuroshio axis
| |
1 4 7 10 1 4 7 10 1 4 7 10
1993 1994 1995

4 7 10

Fig. 9. Time series of anomaly of coastal sea surface temperature (CSST) and coastal tide (C-tide), the latitude of
the Kuroshio axis which are smoothed and normalized same as Fig. 8. (a) Time series at Chichijima. The mean
value and standard deviation of CSST and C-tide are T=-0.15°C and 0:=0.62°C, H=1.2cm and 0w=6.4cm, respec-
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Fig. 10. Contours of time-latitude distribution of anomaly of sea surface height (SSH) along the observation line
obtained by the altimetry satellite TOPEX/POSEIDON. The values are estimated by the optimal interpolation
method. The thick black line denotes latitude of the Kuroshio axis and the contour interval is 10cm.
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Fig. 11. Cross correlation between anomaly of SST
on the section line and SSH of TOPEX/POSEIDON
at 28°N (a) and 34°N (b)
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Fig. 12. Contours of time-latitude distribution of
anomaly of SSH along the observation line obtained
by the TOPEX/POSEIDON with the position of the
Kuroshio. These values are smoothed by 60 days run-
ning mean. The black (white) straight lines indicate
a reference line to be used to predict the period when
the Kuroshio crosses the observation line at the
northern (southern) latitude from the position of

positive (negative) patches in the southern region from
24-25°N.
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