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Examination on Repeatability of Precise Seafloor Positioning

Masayuki FUJITA , Mariko SATO

Abstract

Repeatability of the precise GPS/Acoustic seafloor positioning was examined using observation data
acquired at the Off-Miyagi reference point with a water depth of 1700m located on the landward slope of the
Japan Trench. Using three campaign epochs with comparatively many observation days, estimated coordinates
of the seafloor stations from various data subsets within one epoch were compared. Results from two epochs
show the subset positioning repeatability of several centimeters in the horizontal components, which satisfies
our current target precision. However, one of the epochs gives the difference of several tens of centimetersin
the estimated positions between the first and second half of the campaign period. An error source could be
attributed to the unstable condition in the underwater sound velocity structure implied by the CTD
measurement results. Comparison of the positioning results between different campaign epochs shows that
inter-epoch repeatability is within the range of error comparable to the subset repeatability obtained in this
study, in consideration of the possible stationary intraplate crustal deformation in this region.
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Fig.1 Map showing the location of the Off-Miyagi seafloor

reference point with a solid star.

Table 1 Number of data for the Off-Miyagi reference point for the 3 epochs used in

this study.
EPOCH 2002/5 2003/5 2003/7
Observation days 4 6 6
Observation lines 47 29 60
Shots 3994 6448 7157
1700m
Fig.
2001
4
3
1700m 4 Table
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