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Prior capability assessment of time-saving GNSS-A observation for urgent situations "

Kei IMUTA ™! and Shun-ichi WATANABE *?

Abstract
The Japan Coast Guard conducts GNSS-A seafloor geodetic observation along the Nankai Trough and the
Japan Trench. When a major earthquake occurs near the observation sites, emergent seafloor geodetic
observations will be required to detect the crustal deformation. In such cases, depending on the
magnitude of the earthquake, it is expected that observations at multiple sites might be required with a
limited availability of survey vessels. To prepare for this, we assess the possibility of time-saving GNSS-A
observations where several survey lines are omitted. In this study, with an eye toward time-saving
observation in urgent cases, we evaluated the degradation of precision using different survey line patterns,
with the existing actual data. As a result, we confirmed that the survey line patterns affect the degree of
deterioration in positioning precision. In particular, it was found that the survey line patterns including
outer circumference clearly resulted in smaller differences compared to normal observations. Although
the conditions for the verification in this study do not necessarily match those of anticipated urgent

situations, the results provided important insights regarding the impact of data distribution.
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Table 1. GNSS-A data used in this study.
#£ 1. RKWFETHW72 GNSSA 57— 4.

BHIER | SEBS | KE | SRR
20234E7H | A1 [2200m| AT
20234E7H | A2 [2300m| AT
20234E7H | BEM [1200m| FhA¥FE
2023F7H | #kF | 1500m| FRE
20234E11 A4 | Y@ML | 2400m | BAEE
20234114 | #RINFE | 3800m | HATE
2023411H | UTO1 |1350m| BHEE
20234114 | UT02 |1950m | BAEE
2024414 | HMA#1 [ 1640m | BAVE
2024414 | HMA#2 [ 1960m | BAVE
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Fig. 1. Positions of seafloor stations (yellow circles) and typical survey line for the routine observation (solid

arrows) . One set consists of four straight lines (green arrows) and one square-shaped line (blue arrows).
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Table 2. Survey line patterns set for this study.
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Fig. 2. Survey line patterns in this study.
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Table 3. 2D-RMS and 3D-RMS for each survey line
pattern.
# 3. WSy — > Tk @ 2D-RMS & UF 3D-RMS.

RMS E (m) RMS N (m) RMS U (m) RMS E-N (m) [ RMS E-N-U (m)
NE—VA 0.132 0.127 0.106 0.183 0.211
NZ—VB 0.026 0.050 0.047 0.057 0.074
NE—>C 0.149 0.105 0.079 0.182 0.199
NE—VD 0.028 0.038 0.039 0.047 0.061
NRE—VE 0.051 0.056 0.105 0.075 0.130
NE—VF 0.040 0.021 0.053 0.045 0.070
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Fig. 3. Difference of the estimated position from the reference for the pattern A. The eastward-northward (upper-left),
upward-northward (upper-right), eastward-upward (lower-left) and survey line pattern (lower-right) are

displayed.
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