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Variation of thermal field in the Central Equatorial Pacific using Ocean
Acoustic Tomography Data
- Applying Bias Correction method for Arrival Time -

Takashi KAMOSHIDA * 3
Hidetoshi FUJIMORI** Yasushi YOSHIKAWA *+4
Tomio SHINKE*? Iwao NAKANQO**

Ocean Acoustic Tomography (OAT) is useful tool in order to observe oceanographic phenomenon in wide region. For the
purposes of monitoring the ocean phenomena associated with the ENSO and observing the meridional cell between tropical
and subtropical circulation, the central Equatorial Pacific tomography experiment was started in January 1999.

It is well known that there is an unknown bias of arrival pattern of the OAT data. That is the difference between measured
and predicted (based on reference field) arrival pattern , which is not related to oceanographic phenomenon. Because the bias
causes the serious estimation error in the OAT analysis, we investigated the correction method of the bias by comparing the
arrival patterns of the OAT data to those of derived from CTD data in this experiment. As a result, the bias was estimated to
be 350msec, which was about 0.05% of total arrival time. Using corrected the OAT data, estimated accuracy of temperature
between 150m and 300m in deep was much improved from 2.92 C to 0.27C. Then useful and valid data set was obtained,
which shows the signal of equatorial phenomena. Furthermore we found the CTD data is available as initial condition in order
to obtain the temperature field of initial guess in the OAT analysis.
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Fig. 1 Comparison of measured and predicted arrival patterns. The measured arrival pattern is derived from a shot datain 12

January. Predicted arrival pattern was calculated from the range-average sound-speed profile C(z) using ray theory

algorithm. C(z) is constructed by CTD data obtained from this OAT experiments.
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Fig. 2 Transceiver positions (red solid circles 1 - 5) of the central Equatorial Pacific OAT experiments.
Color bar and solid line show water depth and eigenray path between transceivers, respectively.
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Fig. 3 Examples of eigenray paths between transceivers 1 and 2 based on Co ().
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Fig. 4 Flowchart showing the OAT data processing algorithm.
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Fig. 5 Comparison between temperature profile from OAT result
in 15 January and that from range-averaged CTD data of
this experiments. The OAT result is analyzed using time
bias-uncorrected arrival time. Solid and dash lines indicate
profiles from OAT and CTD, respectively.
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Fig. 6 Difference between OAT-derived time bias-corrected and
CTD-derived temperature profiles (solid line) and those be-
tween OAT-derived time bias-uncorrected and CTD-derived
temperature profiles (dash line).
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Fig. 7 Time series of range-averaged temperature profile between
transceivers 1 and 2 derived from OAT results using time
bias-corrected arrival time. The horizontal axis is Yearday,
and the observation period is from 15 January to 15 March
1999 (15-73 Yearday). Color bar indicates temperature.
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Fig. 9 Arrival pattern calculated from the range-dependent sound-speed profile using JAMSTEC ray theory algorithm (upper);

from the range-independent sound-speed profile using JAMSTEC algorithm (middle); and from the range-independent

sound-speed profile using WHOI algorithm (bottom). All sound-speed profiles were calculated from CTD data obtained

from this OAT experiments using Del gross sound-speed equation.
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