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Ocean Acoustic Tomography Experiment in Central Equatorial Pacific Ocean.
—Data analysis of temperature profile and average flow —

Hidetoshi FUJIMORF* lwao NAKANO ** Toshiaki NAKAMURA *5
Tomoyuki KANAIZUMI **  Tatsuo ZAIMA* ¢

The data analysis from January to Augdst0 of the central tropical Pacific Ocean tomography experiment was
carried out, and the three-dimensional water temperature distribution and average flow rate between measurement line
was obtained. From the time change of water temperatédétitude, the fluctuation of water temperature which
seemed to base on the Legeckis vortex in January to MdXihwas active, and the fluctuation decreases after April.

The average flow rate @m~5000m depth betweedN and13N was calculated. The flow velocity fluctuated from this
result in north and south in the period76fdays, and largest flow w&sm/s, and decrease after April. It was La Nina

at the beginning000 and it finished in March. Water temperature and current fluctuation became small overlapped with
closure time of this La Nina.
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Fig. 3 Overwrite of all sound-speed profile for the reference sound-sfleéd and reference sound-speed profiteght) . The
fluctuation of sound speed is big to n6&®m from the sea surface and not fluctuate almo36@m. Reference sound-speed
profile is average of these profiles. The sound speed minimal layer nd@0¢me depth is widened in direction of depth.
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Fig. 4 Acoustic ray paths of the identification acoustic rays betw@eMT Ray paths are divided ray groupstafys which lower
turning points ar® times and! rays which aré times. In this figure, the acoustic rays which passes sound minimal layer

are not shown.
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Fig. 5 Travel time and angle of the acoustic rays betweem4l' 4 acoustic rays in propagation tif8&l ~332 second are the rays
of 8 times of lower turning points, nextrays are9 times of lower turning points. Many acoustic rays reach near propagation

time 333 seconds.
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Fig. 6 A schema of the reciprocal sound propagation experiment in
velocity field U(x,z) and sound-speed fluctuatid@ exists.
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Fig.7 The comparison of acoustic ray calculatidop) and acoustic wave propagation détiaottom) between 2-T4. Real data
showedl4 shots inl4~15 of April and18~19 of April. The incidence angle of upward and downward are shown in the top and

bottom of the peak respectively in the figure . The peak in proportion to the acoustic ray calculation has appearethin real da

The difference of calculated travel time and measured that identified was the travel time difference.
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Fig.10 Variation of sea water temperature of theorth latitude. X-
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Fig.11 Variation of sea water temperature of thenorth latitude. X-

axis is east and west at the longitude, and Y-axis is the total day

axis is east and west at the longitude, and Y-axis is the total day
of 2000 year, and the contour is the water temperature of aver-
age froml00m to400m depth. The varying water temperature
was big by80-day, and vortex activity by the Legeckis vortex
seemed to be lively in this term. Afterwards large fluctuation

has not been seemed.
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of 2000 year, and the contour is the water temperature of aver-
age froml00m to400m depth. The warm water sometimes

overhang from the west and east side becomes warmlfiem
day.
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Fig.12 Time series of the flow velocity by the reciprocal propagation. This is an average flow rate
between about0~5000m depth in about00km between Z-T4. The plus is taken in the north
direction. Inverted in comparison with figalmost this analytical result. There was the fluctua-
tion of about70 day period in thé00-day and the fluctuation decreased afterwards.
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The relation between propagation time bias and propagation
range. The asterisk in this figure is the bias that is obtained
from comparison real propagation data and ray calculation us-
ing CTD measurement of the measurement line of the deploy-
ment. The propagation range and propagation time bias are
nearly linear. The value that the white round in the figure is the
bias value of which there is no CTD measurement of the mea-

surement line and was analogized from other bias value.
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