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DETECTING SEA LEVEL PROFILES ACROSS THE KUROSHIO
BY A SATELLITE ALTIMETER

By Shiro Imawaxki and Hiroshi UcHIiDA

Synopsis

Along a line crossing the Kuroshio south of Shikoku, anomalies from the temporal
mean of sea surface dynamic topography are derived from satellite altimeter data. At the
same time, profiles of sea surface dynamic topography referred to a coastal station are
estimated from combinaton of moored current meter data and repeated hydrographic data.
Those two data sets are used to estimate the time series of profiles of absolute sea surface
dynamic topography. The profiles from the altimeter data agree very well with those from
the in situ oceanographic data.
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Fig. 1. Location of stations of moored current meters (circles) and hydrographic observations
(dots). This ASUKA observation line was chosen to coincide with a subsatellite track
of TOPEX/POSEIDON altimeter satellite.
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Table 1. List of repeated hydrographic surveys carried out along the ASUKA line when
first-year moored current meters were in water, and used for comparison with
TOPEX/POSEIDON altimeter data. Cruise identification labels are given in the left
column. CTD stands for the conductivity-temperature-depth profiler, and XBT,
expendable bathythermograph. In the right column are shown rms differences of
sea surface dynamic topography between the altimetry and hydrography data.

Cruise  Date UTC) Vessel Observation Data Source RMS Diff. (cm)
TE9311 1993 Nov.19-20 Tenyo-maru CTD K. Mimoto 5.1
1Y 9401 1994 Jan. 8-10 Kaiyo-maru CTD K. Okuda 2.0
YY 9401 Jan. 18-22 Shoyo CTD H. Yoritaka 5.2
KT 9401 Jan. 30-31 Tansei-maru XBT H. Ichikawa 5.8
KH 9402 Feb. 26 ~27 Hakuho-maru XBT H. Ichikawa 5.8
BO 9405 May 1- 6 Bosei-maru CTD/XBT M. Fukasawa 3.6
SH 9405 May 12 Shumpu-maru CTD/XBT N. Yoshioka 3.1
YY 9405 May 10-14 Shoyo CTD H. Yoritaka 6.1
YY 9407 July 8-10 Shoyo CTD H. Yoritaka 5.5
KE 9408 Aug. 22-28 Keiten-maru XBT H. Ichikawa 3.6
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Fig. 2. Profiles of anomalies (in m) from the two-year mean of sea surface dynamic
topography along the ASUKA line derived from TOPEX/POSEIDON altimeter data
from September 1992 to November 1994. 78 profiles are overlaid.
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Fig. 3. Comparison of altimeter-derived sea surface dynamic topography (solid line; in m) with
in situ absolute sea surface dynamic topography (broken line with dots) along the
ASUKA line. Ten cases are shown, with cruise identification label (shown in Table 1),
1993-yearday (extended if necessary), and rms difference. The two-year mean of sea
surface dynamic topography is shown at the lower right corner.
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Fig. 4. Profiles of absolute sea surface dynamic topography (in m) along the ASUKA line
observed by the TOPEX/POSEIDON altimeter and calibrated by in situ oceanographic
data. 78 profiles are overlaid. The estimated two-year mean profile is also shown with 1
m offset.
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Individual profiles of absolute sea surface dynamic topography (in m) along the
ASUKA line observed every ten days by the TOPEX/POSEIDON altimeter and cali-
brated by in situ oceanographic data. The numeral at the lower right corner of each
panel is 1993-yearday (extended if necessary),
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