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Synopsis

This manuscript describes initial behavior of the SeaBed Benchmark system during the

first year. The device installed for purpose of the feasibility study for monitoring activity

beneath a flooded caldera volcano, and located in the center of the Aira Caldera, South

Kyushu, Japan. Southward displacement appeared for the first three months and then its

displacement changed into southward, and total displacement become ca. 4 cm

southwestward for the first one year. Subsidence up to ca 4 cm appeared for the first nine

months and vertical displacement seems to be steady after then. However, these

displacements are quite local phenomena because no obvious displacement appeared in

the surrounding stations. It is necessary to watch the all component of the displacement

continuously.

F—"7— B MIEHBEBBIN, ONSS, MEHINVT T
Keywords: Marine geodesy, Global Navigation Satellite System, Aira Caldera

1. [FL®IZ

KER DK FIZ & D AT Z Ko # i8I
PES BELH) AR EEBOFEM 2 B a2 mbRA L L
T, R AT T TIE20234E3 H s Az ZE Bh ]
H2EE SBBSEE & S 4U7- (Tsutsui et al. 2024). AFH T
VT D B MR 28 BB AL 1 0D BRI 14 14 TR 0O 25
IZOWTHETS.

KALTEEY OB & VAR C I MR 2 B % R B
ELTHEYHS =i, g L-BREs S 6N 5
MERDHD.

Tsutsui et al. (2024) I JE< HE 28 ShBLEE 1%, A0
HIZBERESN2=_"—=P TP a A NTT U h—
EHEA S-S RAE | CGNSSHINL 21T 9 B R A& 8l
HEE ORERIZERH L2, 2 o5 d Tsutsui et al.

(2024) NAV T NLDFITHD. A Z V7 T
R ENZT v h—L I Y —CRiBG ST A

IZHE B S AL 72 GNSSIT & 2 JUALTE B3 U (L i EF oo i i
MERABOBANE L L TERLINL TS, VALY
— & & 7 A X » GNSS(lannaccone et al., 2017;
Martino et al., 2014; Xie et al., 2019) TIXE LTI T 5

MELATEOEGBHNELS THDL. LrLUAY
—fEB RO T A TIEHAKFET M OHFATEE TR
ToDIWZKEEBOFH RN TERNWE VI RERH D.
—J7, Tsutsuietal. (2024) 238 ] L 72 J7 2L GNSS A3 2
HEINTZTAPHBIET L TN EZITRT LD

WKWLTWDRIEFEETH DR, 2= "—F1a A

Y MEROCTHEETOER 2R LofiE e L2

LITNZ T, EEEEORMERICESMELZS Z

729 2 & TRFEI MDA FREIC LTV D,



Fig. 1. SeaBed Benchmark (SBB) device on
the carrier.
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Fig. 2. Detailed map around SBB. An asterisk
marks SBB location. A solid circle represents a
pressure source (Eto et al., 1997; Yamamoto et
al., 2013). Asterisk: SeaBottom Benchmark
(SBB), Red boundary: Aira Caldera, K-Bay:
Kagoshima Bay, SKR: Sakurajima Volcano, and
WK: Wakamiko sub-caldera.
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Fig. 3. a) Onboard system. b) The top layer in the
instrument case. Two GNSS receivers, a LTE
modem, a terminal panel, and a timer module are
installed.
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Fig. 6. Corrected position at the benchmark on
SBB from 7th Mar 2023 to 7th Mar 2024. Blue
dots are raw values and orange curves are their 28-
day running average.

Table 1. Rejected Epochs

- Unfixed epochs,

- Epochs with offset distance more than 1.0 cm
between the antenna A and the centroid of the
triangle BCD,

- Epochs that either of FX, FY, or FH are lying
more than 2 meters out from its median.

- Epochs that either of FX, FY, or FH are lying
more than two-sigma out from its average.
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Fig. 7. Horizontal trajectories from 7th Mar 2023
to 7th Mar 2024, a) SBB with color coded with
three phases. b) WARI and ¢) SNJ2 with whole
period from 7th Mar. 2023 to 7th Mar. 2024.
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Fig. 8. a) GNSS stations around SBB. b) Vertical
displacement of the proximal stations and that of SBB
since 7 Mar 2023. ¢) Detrended vertical displacement
with square-root approximation and raw vertical
displacement of SBB and that of SNJ2
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Fig. 9. Underwater photographs of the south face of the anchor block. a) The west corner, b) the east
corner before T2306, c) the west corner, and d) the east corner after T2306. An arrow in the panel ¢

points the previous surface mark. A set of twin red marker indicate 10 cm in the panels a and b. ) A
sketch of bottom condition of the anchor. Orange areas are washouts and yellow areas are sediments.
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Fig. 10 Tilt of the shaft and movement of the
Antenna A under the typhoon T2309 during
whole day of 9 Aug 2023. a) Wind speed at the
station SZKM, b) Tilt of the shaft, and motion
velocity of the antenna A.
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