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Monitoring of Crustal Deformation on the Seafloor
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1 Farthquake distribution around Japan islands. Circles denote
locations of epicenters (1998—2003, Focal depth < 200 km,
Magnitude > 6). Earthquake list was provided by the Japan
Meteorological Agency.
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2 Schematic picture of the seafloor geodetic observation system.
A geodetic reference station on the seafloor consists of three
or four acoustic mirror transponders. The positions of the
ship-board transducer during transmitting and receiving the
ranging signals are determined by kinematic GPS system and a
dynamic motion sensor.
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(a) Position of the seafloor geodetic reference station built in the Kumano trough. Triangle denotes the position of the station. Circles show

the position of on-land kinematic GPS stations. (b) Distribution of the seafloor acoustic transponders and the acoustic ranging profiles of
the observations conducted on 14 and 15 MAY, 2000. (c) The figures are reproduction of Fig. 11 in 11). The acoustic ranging residuals rel-
ative to the estimated horizontal positions of three seafloor acoustic transponders. Closed circles denote the residuals corresponding to the
data whose two-way acoustic travel times are less than 3.0 s, ones whose two-way acoustic travel times are longer than 3.0 s are denoted by
open circles. Upper: Transponder-1, of which standard deviation (SD) of ranging residuals was 3.9 cm. Middle: Transponder-2, of which
SD of ranging residuals was 4.1 cm. Lower: Transponder-3, of which SD of ranging residuals was 3.0 cm.
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K4 The seafloor geodetic observation network around Japan.
Triangles denote locations of seafloor geodetic reference sta-
tions, which consists of four acoustic transponders.
Non-numbered and numbered triangles correspond to exist-
ing and planned ones, respectively. Triangles numbered as 1
(Off-Miyagi) and 2 (Off-Muroto) are planned positions of
new seafloor geodetic reference stations that will be added to

the network in 2004.
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X5 (a)Location map of the seafloor geodetic reference stations
off the Kii peninsula along the Nankai trough. Triangles
indicate the location of the stations. Closed one among four
triangles shows the position of the reference site,
Shionomisaki-2 (SIO-W). (b) Ranging profiles in the cam-
paign conducted at the SIO-W reference station in August and
September, 2003. Diurnal profiles are distinguished by using
different shading. Closed triangle indicates position of the
seafloor acoustic transponder. All the profiles in (b) are plot-
ted based on preliminary analyses of kinematic GPS
positioning. Further analysis of long baseline kinematic GPS
positioning with multiple on-land reference site data to
achieve final solution of profiles.
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6 Comparison of the SIO-W reference station derived from the
different datasets. The reference coordinates are ones that
were determined from the full dataset (denoted as “ALL”).
The coordinates determined from the six subsets composed of
data acquired each day were plotted as the differences from
the reference one. (a) The differences in EW coordinate from
the reference one (derived from the full dataset ). (b) The
differences in NS coordinate from the reference one. (¢) The
differences in UD coordinate from the reference one.
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7 Appearance of new acoustic transducer that will be introduced
into the seafloor geodetic observation system.
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