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The influence of underwater temperature structure on seafloor positioning

Tadashi ISHIKAWA, Masayuki FUJITA and Yoshihiro MATSUMOTO

Abstract
We have been developing a system for detecting seafloor crustal movement by combining kinematic GPS and
acoustic ranging techniques. The influence of underwater temperature structure on precision of seafloor positioning
was examined. At sea area off Miyagi Prefecture, underwater temperature fluctuate rapidly with respect to time and
space, especially in spring and autumn. This instability deteriorates the precision of measurement results of
seafloor positioning. On the other hand, in summer, underwater temperature structure is stable and measurement
results have enough precision. The underwater temperature structure in sea area along the Nankai Trough is more
stable than that off Miyagi area. These measurement results of the stations situated along the Nankai Trough show
higher precision. These results show that a good undersea condition leads to the good precision of a result. How-

ever, even when the undersea condition is unstable, an enough number of data lead an enough precision of result.
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Fig.1 Schematic figure of the observation system.
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Fig. 2 Locations of the seafloor geodetic reference points used in this study.
Table 1 List of numbers of data for each campaign observation used in this study.
Date | 4/22 4/23 4/24 4/25 5/9 5 days
MYGI, APR. 2005 Shots | 1280 1299 1685 1300 901 6465 shots
Date 8/09 8/10 8/11 8/12 8/13 8/14 6 days
MYGI, AUG. 2005 Shots | 1312 1300 1296 1300 1300 900 7408 shots
Date 9/09 9/14 9/15 9/17 9/18 5 days
MYGI, SEP. 2005 Shots | 1061 1300 900 1300 1360 5921 shots
Date 7/()6 7/07 7/11 7/12 4 days
SIOE, JULY 2004 Shots | 1216 1564 1001 1696 5477 shots
Date 8/23 8/24 8/25 8/26 9/14 9/15 6 days
SIOW, AUG. 2003 Shots | 1006 1142 810 1021 724 759 5462 shots
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Fig. 3 Results of the campaign observation at MYGI in Apr.-May 2005. The top panels show repeatability of seafloor
positioning. The lower panels show vertical profiles of temperature obtained from CTD, XCTD and XBT meas-
urements.
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Fig.4 Same as Fig. 3, but for the campaign in Aug. 2005.
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Fig.5 Same as Fig. 3, but for the campaign in Sep. 2005.
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Fig. 6 Same as Fig. 3, but for the campaign at SIOE in July 2004.
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Fig.7 Same as Fig. 3, but for the campaign at SIOW in Aug.-Sep. 2003.
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MYGI, Time Series
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Fig. 9 Time series obtained at MYGI from six campaign epoch during 2005.
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Geographical Distribution of
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Fig.12 Geographical distribution of acoustic measure-
ment points (wavy lines) and XBT measurement
points (solid diamonds) around four seafloor sta-

tions (white squares) at SIOW on 23 Aug.,

2003.
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