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Effect of the frequency of undersea sound velocity measurement on

seafloor positioning in seafloor geodetic observation®

Hiroaki SAITO*, Mariko SATO*

Abstract

As part of consideration of improving the observation efficiency, we have evaluated the effect of reducing the fre-

quency of undersea sound velocity measurement on the horizontal components of the position of a seafloor refer-

ence point. As a result, it was suggested that balanced distribution of acoustic measurement points would enable us

to reduce the present frequency of undersea sound velocity measurement to about one-fourth, keeping the present

accuracy of seafloor positioning. After this, if the distribution of acoustic measurement points is more balanced by

sailing -observation that can control observation lines, the undersea sound velocity measurement would be more ef-

ficient.
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Fig.1 Schematic picture of the GPS/Acoustic seafloor
geodetic observation system.
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Fig.2 Flow chart of analysis.
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Fig. 3 Algorithm of parameter estimation applied to get
the positions of seafloor stations by using the
round-trip travel time of acoustic waves and
sound velocity.
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Fig. 4 Representative plots of estimated average sound
velocity, on September 17, 2007 at the seafloor
reference point off Boso Peninsula. SV, (red) is
an initial value given by the observed sound veloc-
ity profile, SV, (blue) is the curve after the esti-
mation for each set of observation as the first step
and SV. (green) is the one estimated for each ob-
servation line as the second step.
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Fig.5 Relationship between the frequency of undersea sound velocity meas-

urement and an initial value for the estimation of sound velocity in
case of (a) five data and (b) two data. Solid circles show observed val-
ues of sound velocity. Curves show the fitted curves.
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Table 1 List of data used for analysis.”A” and “B” show
the former data set and the latter data set of two
-set data obtained on the same day.
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Fig. 6 Distribution of seafloor reference points (red solid
squares).

Table 2 List of cases applied for analysis.
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Fig. 9 Differences between the horizontal components of the position estimated in Case 3 and in Case 0. The left and
right panels show the EW and NS component, respectively.
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Fig. 13 Averaged undersea sound velocity (0—1000 m) at the seafloor reference point “Joban-Oki” for each data set.
Red, green, and blue circles show the data of CTD, XCTD, and XBT, respectively.
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Fig. 14 Differences between the vertical component of the position estimated in Case 0 and in

each Case, for each seafloor reference point .
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Fig. 15 Differences between the time average of SV. in Case 0 and in each Case, for each seafloor reference point .
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