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Replacement of seafloor stations in seafloor geodetic observation

Tadashi ISHIKAWA : Geodesy and Geophysics Office

Abstract

The Hydrographic and Oceanographic Department of Japan has been carrying out GPS/acoustic seafloor

geodetic observation for monitoring crustal movements around offshore plate boundary regions.

A seafloor reference point consists of three or four battery-driven acoustic transponders called“seafloor

station”. To ensure the continuity of observation, it is necessary to replace transponders before their batteries

run out and to connect the observation results before and after the replacement by using the position offsets

between old and new transponders.

In 2009, we replaced transponders at reference points KUMA and KAMN and observed new and old

transponders simultaneously three times. This report presents the way of replacement and determines the

position offsets between the old and new transponders with enough precision.
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Fig. 1 Locations of seafloor reference points KUMA and KAMN, where the transponders were replaced in
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Fig. 2 Locations of transponders represented by local tangent coordinate system. 'M 01~M 15' stand for
ID numbers of each transponder. Blue and red points stand for the old and new transponders, re-
spectively. 'Old' and 'New' stand for the averaged position of the old and new transponders, re-
spectively. The origins of the coordinate system are N 33°40”13.3”, E 136°59"43.9” at KUMA and
N 38°53’10.8’", E 143° 217 46.8” at KAMN.
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Table 1 Data summary used in this study

#ES | BAERAE MmE | wykg | TAK
KUMA | 20094:10H29H. 30H EiR 4 6188
201018158 5.0kt 4 9543
201048 A6H. 148 7.0kt 8 10097
KAMN | 20094128148, 208 4.0kt 4 10006
201043878 4.5kt 3 7868
20104 7R118. 148 7.5kt 8 10885
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Fig. 3 Subset repeatability of the estimated positions of the transponders. Red and white circles stand for
solutions using all set data and one set data, respectively.
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Fig. 4 Subset repeatability of the position offsets. Abbreviations are the same as those in Fig. 3.
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Table 2 Position offsets between the old and new transponders obtained in this study

BR | #R | mEEEE@EE—IBH:m)
ID EXic] L T

it M04, M1 73.415] -55.008  0.010
Ed MO1| M12 82.350 -64.369] —0.069
KUMA [E M02| M13 71.046] -53.658/ —0.031

] -| Mi4 - - -
BIDMIE -252.541] -55.015  0.080
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£l MO5| M12|  -48.147|  78.403  0.289
KAMN |FE M02| M13| -130.088 131.325] -0.543
] M03| M14] -137.694 92.097] 0.103
BIMMIE -98.295  86.751] —0.073
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Fig. 5 Repeatability of the position offsets among three observation epochs. The reference value is the
result obtained by multi-epoch analysis using all epoch data.
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