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New analysis method for maintaining the observation continuity after replacement of seafloor stations

Naoto UJIHARA*!, Mariko SATO™*?, Tadashi ISHIKAWA*?, and Shun—ichi WATANABE *'

Abstract
Japan Hydrographic and Oceanographic Department (JHOD) has been carrying out GPS/acoustic seafloor geo-
detic observation for monitoring crustal movements. Since 2009, we have replaced seafloor transponders, starting
from the oldest sites, before runout of the battery to ensure the continuity of observation. In this report, we propose
a new method applying array constraint analysis (Ishikawa and Sato, 2012) for maintaining the continuity of ob-
servation results between from new and old transponders, and consider the possibility that the number of parallel
observations or the number of the ranging data obtained in parallel observations can be reduced.
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Fig.2 Schematic picture of seafloor geodetic observa-

tion.
ZVEEAHE 21, Ny T — ORI T K
RERBEOEZEZFOME LoRWEREILIZ 4 )5

(oMK AEHETTIF) BLE L TWD., #HIK
ROy 7YY —DFMPFI0ETH S Z & h
5, WHEHHERCIII N2 B2 TS SICB %
Fed 5 72, 2009 4 X 0 W o IR R 2 5 I
R, BEHEEZERL TS (G, 2011).
AR TIE, R ERIC B 2 B R o
Felk 2 IR T 28 L W PR IC D W TS - M
EERCE

2 PEROMEH T
(1) R O E P E T

Vi M S B B T, %) & B ALY B AL
B % GPS C, foL% %2 BiLa e E TRl L
S, MCHEELAEEN VAT 202 H
wf%@@ﬁﬁ@%%%bfw

— D DA R Ja%%@@ﬂﬁﬁai, F o
BOWER LORMF NG R %2 Z5E L7 H1l#H
MiEZED, MTZOWHEEZED 2236 108
i 12 BRIk CHER 1 B3 2MEICIT). 1 it
W ABNRy 7)) 20, ZORKEBIHZE 4
b 4ty b) #oRs. WET— &L, W
1ty bH720#1,300, 4> FTHK 5000 T
»H5.
COEFEWHIC X VRO FWHOHBEAERL,
KGPS f##T TR O 72D GPS 7 ¥ 7 F DAL,
WROBEFE T — & B ONE O F B 2 VT,

RA VT VENAREICES A, vN—TV g vk
WKEhERoOMELHET 5 (fH - i,
2004) . IS IEHE 2O ALE B O IR R O T
(L) e LTwa

ZOFHFEF, FHEKIC i%@ J& DAL 1 AR %
MY DHEE/STA—F L LTRDBIENTES
(DT, THEARMH] &w)). LrLeds, &
HEEHEE OFRAEFIT XD, IR OHE AL 1E
WEODENREVEENHY, LTITRT L9
2, BERIEICHED T EDNE NS A — 5
MRS LI EIEY, MEBREBEONLE
X Twb,

97, BEH - Al (2005) 1, JRPTIYZ M ZS E)
375 VT AUV JR) R o0 AH 07 8 B AR IR BT R LS
BTHhbEEZEZR, COMIMEMBRERRSL T
Ry 7 BWTHIET 2 FE CUF, [EOHEE D]
EV9) 12X D 3 RICH AR iE P RS EE TR Eoy i)
REMEZ R L 7-.

12, A - Al (2008) 1, [EECHEE
DB E LT, FRED/NS 2 —FWHIC L )
DEMNIZERy 7 OF =5 % FLOTHENL, WK
J&3 T D SO 1 BB & T OV 1 D 25 i i % ] B U
HET 5 [HBTRy 7 ~ERAEE T3] %
FEL.

F72, Al - £ (2012) T, R
MORLZ IRy 7 ITERBIN T — & & ks

5 (M - b, 2009) HRIEL TV 2 HH
K,kﬁ??i%ﬁib,%ﬁﬂﬁuw&fﬁﬁ
A ETrZ 2R, OFF, HEBWT—
YDOIAR Yy 7 OB [T KR Y 7 —IG R AiE R
Mg 2@ L, KRR ORI AE R % K
HhH, @QRIZ, TOMEEFEME LT, st
K2 &2 TORIT— 212, ST [EOHE
] B L, BLOOEHEZRD .

BAE, HEWMAELZEKXSE~oHEIE, Al -
e (2012) oM FE (RO, @) 12Xk 54
REFHLTVWA. ARIZBWTIE, ThUBE,
COFPEE [EOHEE] LRI L ET 5.



Naoto UJIHARA, Mariko SATO, Tadashi ISHIKAWA, and Shun—ichi WATANABE

|BREDHEA

(j Measured transponders
i} Centrer position estimaed by old or new transponders

FIBRREEERA

2
RN

[} 2

@\ N ,®
» HROHER
2
Gpe D
O 3EommBEE @set) ERML. @ O &) @
7€y MEEEHT 3. O @\ /@
&
BIBATRY Y BT RY Y EM BATRY Y EM,FATAYY  BEMBERTAYY EN BRI RY S BN, BRATRY Y

Fig.3 Diagram demonstrating the principle of the present analysis, using offsets between old and new

transponders, for maintaining the observation continuity.
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Fig.4 Diagram demonstrating the principle of the applied array constraint analysis, proposed in this study.
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Table 1 Data summary at the seafloor reference point
“KUM 1" used in this study.
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Table 2 Position offsets between the old and new transponders estimated by the applied array constraint analysis.
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Table 3 Number of datasets used for numerical examination for evaluating the possibility that the number of

sets and times of parallel observations can be reduced.
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Fig.5 Estimated position offsets by dataset shown in
Table 3.
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Table 4 Horizontal position offsets in Fig. 5.
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