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Improving efficiency in seafloor geodetic observation system using a multi-acoustic ranging method

Hiroshi MATSUSHITA* and Mikuto KOIKE*

Abstract
More frequent observations of seafloor movements in the plate subduction zones is crucial to detect
temporal changes in crustal deformations. Since December 2015, GPS-A observation time has been
shortened by introducing multi-acoustic ranging method. As a result, it became possible to observe both
the Japan Trench region and the Nankai Trough region at one cruise. Moreover, flexible observations,
such as observing only one reference site on the seafloor while traveling for other survey missions,
became possible. The observation frequency per site has been improved by this new observation method.

In this paper, we describe its operation method and results.
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Fig. 1. Distribution map of seafloor reference points.
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Fig. 2. (top) Schematic pictures of the existing seafloor
geodetic observation (single-ranging) system
and the new multi-acoustic ranging system.
(bottom) An example of an acoustic signal
observed by the multi-acoustic ranging system.
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Photo 1. The transmission part of the newly installed

multi-acoustic ranging system.
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Table 1. Actual observation time (excluding wakeup
time and survey time for the undersea sound
speed) and shortening ratios for single- and
multi-acoustic ranging systems, measured on
S/V Meiyo.
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Site name Depth Sequence single-acoustic ranging | multi-acoustic ranging ggefﬂmei
KAMN [2300m| 4-times 15h40m 5h03m 32%
MYGI | 1700m| 3-times 13h35m 5h19m 39%
MYGW [ 1100m | 3-times 13h35m 5h19m 39%
CHOS [1500m| 3-times 15h02m 7h14m 48%
TOK1 [2400m | 4-times 14h24m 5h27m 38%
KUM2 | 2080m| 4-times 15h29m 4hi6m 28%
TOS1 |1030m| 3-times 14h44m 5h50m 40%
TOS2 [1770m| 3-times 14h51m 7h19m 49%
ASZ2 [2910m| 4-times 16h53m 5h45m 34%

Table 2. An actual example of 18-day cruise single-
range measurement operation in 2016.
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Hils S 4 115 3 B s PR 2Rl T B RE
Site name| Observation start time | Observation end time
SIOW 6/21 21:13 6/22 13:37
MRT1 6/22 16:39 6/23 09:30
TOS2 6/23 19:09 6/24 09:39
HYG1 6/25 11:40 6/26 00:41
HYG2 6/26 02:57 6/26 22:02
ASZ1 6/27 01:05 6/27 14:51
TOS1 6/27 17:03 6/27 23:48
TOS1 6/30 19:47 7/1  04:50
ASZ2 7/1 09:40 7/2 01:25
MRTZ2 7/2 08:03 7/3 00:36
KUM3 7/3 05:53 7/3  22:00
KUM2 7/3 23:13 7/4  15:05
KUM1 7/4  16:41 7/5 08:03
TOK2 7/5 10:45 7/6 04:53
TOK1 7/6 07:21 7/6 22:22
SAGA 7/7 04:36 7/7 09:25

Table 3. An actual example of 18-day cruise multi-range
measurement operation in 2016.
3. 2016 fEICHEM L 72~ v F IR o 18 H R 47H)
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Site name | Observation start time | Observation end time
MRT2 10/7 14:36 10/7 21:25
TOS2 10/8 01:34 10/8 09:23
ASZ2 10/8 12:55 10/8 19:17
ASZ1 10/8 21:45 10/9 03:46
HYG2 10/9 09:31 10/9 15:36
HYG1 10/9 18:42 10/9 23:24
TOS1 10/10 05:44 10/10 12:16
MRT1 10/10 19:18 10/11 03:05
SIOW 10/11 06:26 10/11 14:12
KUM3 10/11 18:33 10/12 00:36
KUM2 10/12 02:06 10/12 06:54
KUM1 10/12 08:37 10/12 13:31
TOKZ2 10/12 16:34 10/13 00:28
TOK3 10/13 02:53 10/13 09:23
TOK1 10/13 13:02 10/13 19:09
FUKU 10/17 08:41 10/17 15:19
MYGW 10/17 20:00 10/18 02:07
MYGS 10/18 04:42 10/18 10:25
KAMS 10/18 13:15 10/18 18:24
KAMN 10/18 19:33 10/19 01:04
#8 10/19 02:49 10/19 08:38
#10 10/19 10:54 10/19 16:53
#12 10/19 18:19 10/20 00:52
#14 10/20 03:43 10/20 09:50
#17 10/20 14:35 10/20 21:48
CHOS 10/21 06:12 10/21 13:52
BOSN 10/21 19:54 10/22 00:52
SAGA 10/22 05:29 10/22 10:12
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