K2 v 5 —WHiR, 955+, 23-37, Fakl4E
Bull. Fish. Res. Agen. No. 5, 23-37, 2002

DY IR RIRC 35 U B e DL K i O RG22 R ZE B R PE 1. 4F % 8

IINRSERET, RE

CANI1 T

Spatio-temporal variation of sea surface temperature observed by ferry-

boat in Izu-Ogasawara ridge I. Interannual variation

Kosei KOMATSU", Akira TOMOSADA", and Kiyoshi KAWASAKI"*

Abstract Sea surface temperature (SST) was observed continuously from 1983 through
1997 by the ferryboat Ogasawara-maru, which made round trips every 5-7 days across the
Kuroshio between Tokyo (35.6°N) and Chichijima (27.0°N) south of Japan. Focused on the
temporal variation longer than one year, the section line can be divided into four regions
based on the difference in characteristics of the variation: the coastal region (34.5°N—),
the Kuroshio region (33—34.5°N), the intermediate region (28.5—33°N), and the southern
region (27—28.5°N). The trend of SST was not clear in the above first and the third region,
on the other hand, increase of temperature was found about 0.03°C /year in the second and
the fourth region. Compared with variation of the Kuroshio current axis, the mode with
a period of two years had high coherency in the first and the second region and the phase
of this mode was late for a half of year from that of the Kuroshio. In the southern re-
gions, the coherency versus the Kuroshio was very low.
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Fig. 1. Map of the regular line of the ferryboat Ogasawara-maru and topography around
Izu-Ogasawara islands south of Japan
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Fig. 2. (a) An example of time series of sea surface temperature (°C) from 1983 to 1997 observed by the ferryboat
Ogasawara-maru at 28°N(thick lines) and 32°N(thin lines). The smoothed curves show the temperature averaged
by the 13 months running mean. (b) Time series of the latitude (°N) of the Kuroshio current axis across the sec-
tion line referred from Quick Bulletin of Ocean Conditions of Japan Coast Guard.
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Fig. 3. The scatter diagram of the sea surface tem-
perature observed by the Ogasawara-maru versus
the coastal sea surface temperature (CSST) at Chichijima
(27.08°N). The thick line denotes the regression line.
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Fig. 4. Time series of the sea surface temperature (SST) observed by the Ogasawara-maru, coastal sea surface
temperature (CSST), and coastal tide (C-tide), which are smoothed by the 13 months running mean. Data are ob-
tained at Chichijima (a), at Hachijojima and 33.1°N on the section line (b), at Miyakejima and 34.1°N (c), and at
Oshima and 34.5°N (d). SST observed at 28, 30, and 32°N are shown in figure (e) with the latitude of the Kuroshio
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Table 1. Trend of sea surface temperature obtained from the anomaly smoothed by the 13 months running mean
by the least square method

Latitude(°N) 27.1 28.0 29.0 30.0 31.0 32.0 33.0 34.0 35.0

Increase rate(’C/year)  0.032 0.024 0.015 0.013 0.006 0.007 0.031 0.038 0.020
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Fig. 6. Anomaly of the SST observed by the Ogasawara-maru at several latitudes which are calculated by sub-
tracting the seasonal cycle mean from the SST. In these figures values are smoothed by the 13 months running
mean. (a) Data obtained at 27.1, 29.0, and 31.0 °N. (b) Data obtained at 31.0, 33.0, and 35.0°N.
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Fig. 7. Contour of the anomaly of the SST (°C) observed by the Ogasawara-maru with the curve which denotes the
latitude of the Kuroshio current axis crossing the section line. All values are smoothed by the 13 months running

mean.
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Fig. 8. (a) Auto power spectra of the SST observed by the Ogasawara-maru at several latitudes. (b) Coherency of
the SST obtained at 28, 30, 32, 34, 35 °N versus the SST at 27.1 °N. (c) Same as in (b) but for phase spectra, where
positive values denote advanced phase versus 27.1 °N.
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