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Progress in GPS/acoustic seafloor geodetic observation'
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Abstract
Progress in the GPS/acoustic seafloor geodetic observation by the Japan Coast Guard during the 10—year period is
reviewed. In 2000, the first measurement system was developed and the observation started at the seafloor refer-
ence point in the Kumano—nada region. Continuous efforts during this period enable us to attain robustly a preci-
sion of 2—3 cm in the positioning repeatability. Along with the technical progress, notable seafloor movements as-
sociated with the oceanic plate subduction as well as the large earthquakes along the Japan trench and the Nankai
Trough have been detected, which contribute to the earthquake research. In particular, huge displacements detected
on the seafloor associated with the Tohoku—oki earthquake (M 9.0) in March 2011 emphasized an indispensable
role of the seafloor observation by elucidating a possible huge slip near the trench, which cannot be inferred from
the terrestrial data. A target in the next decade of the seafloor geodesy is to come close to the terrestrial measure-

ment level in the aspects of both operation and positioning accuracy.
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Fig.1 Schematic picture of the GPS/acoustic seafloor

geodetic observation system developed by Ja-
pan Coast Guard.
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Fig.2 Seafloor reference points installed by Japan
Coast Guard. Solid red and yellow squares rep-
resent those installed during 2000-2004 and dur-
ing 2011-2012, respectively. Red labels repre-
sent those renamed in 2012.
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Fig.3 Typical examples of acoustic measurement line distributions at a seafloor reference point :

and (b) for the sailing observations.
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Fig.4 Comparison of stability of the determined positions of the seafloor reference points between (a) for the drift-
ing and (b) for the sailing observations (after Sato et al. (2009)) .
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Fig.5 Crustal velocity vectors at the seafloor reference points obtained from observations before the 2011 Tohoku-
oki earthquake (M 9.0) (Red arrows). Black arrows show crustal velocity vectors at GEONET stations dur-
ing 2005.4-2010.4 (Nakagawa et al., 2009). White arrows show the Pacific plate motion estimated by De-
Mets et al. (1994) and the Philippine Sea plate motion estimated by Kotake et al. (1998) (after JCG (2012)).

Table 2 Obtained crustal velocities before the 2011 Tohoku- oki earthquake (M 9.0).
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Fig.7 Co-seismic seafloor displacements associated with the 2011 Tohoku-oki earthquake (M 9.0) in the (a) hori-
zontal and (b) vertical components (after Sato et al. (2011 Db)).
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