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GPS/ Acoustic seafloor geodetic observation

—Progress by the Japan Coast Guard (review) —

Masayuki FUJITA™

Abstract

Progress in the GPS/Acoustic seafloor geodetic observation carried out by the Japan Coast Guard during the 5—

year period since 2000 is reviewed, especially focusing on the development of data analysis methods and their re-

sults. A precision better than several centimeters has been attained in the seafloor station positioning through tre-

mendous efforts for improving accuracy of component techniques both in software and hardware. A couple of re-

markable results have been presented : an intraplate crustal velocity off Miyagi Prefecture caused by the subduc-

tion of the Pacific plate and co—seismic displacements associated with large earthquakes having occurred along the

Nankai Trough in 2004 and off Miyagi in 2005. Further issues to be tackled in the future are summarized.
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Fig. 1 Distribution of seafloor reference points installed
by the Japan Coast Guard.
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Fig. 2 Schematic picture of the GPS/Acoustic seafloor
geodetic observation system.
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Fig. 3 Flow chart of data analysis.
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Fig. 4 Example of comparison between the GPS-deter-
mined sea surface height (1 —minute average, tide
corrected) and the geoid height for the purpose of
estimating errors included in the kinematic result
(Fujita et al., 2006).

LA Lo BG4I, ITZHWTH
2 27 7 RIF 2 AR RS SN VR b & -
7o, ENMPELICEEES N, RIETIREE LR
R ieL oo TWAED, TIIWELELRUHEE
We LT, (1) MREFSICHFHMTS Z LI12X
DL OMAPERL, N BGHE R AT E
74 —=FNv 7 LCTnwbZl, (2) Bl
M5 GPS 7 > 7 F OEREAS, MgREd iz L
722k, (3) MEZLUBRINTVWEIE, &
EVFEITONS.

BE - &k (2003) 1, 1% 5 17z KGPS il fir
[ OBTYEZMEEL, #ROHEEEIR O HI 12 1%
VTAHTS, WO B2 FEEZREL
7z, ZORHEE, WEMAPEIICHE I NS
CEERFALT, WL LTREOARIOR
AT % W O R 2L & T 5 2 LT &
D, WABOREEZ KT 2bDTHL. BMAM
2, B0 1 5 EEICEIYRIE 2 N 2 724G R
LIV A FEEDOEERD, FOREMEE B
LTwW5h.

BHIECOHWO =9, WEHHETVE LT
Nao 99. Jb (Matsumoto et al., 2000) %, %A
FEF NV & LT Fukuda (1990) ZH\WTw 5.
Fig. 412, [Eykah 1) e ee pi B0 2 FH X
D—Fl &R,

COREORENIL, FHERRIC, ThEho
ETFNVERAEITMA, W - VA A NS o)
ZENDLILTHD. HHDETIVIHEIIONWT

(&, BRI R TIEAR R IZT E 7OV OFEEEDS
AT HL, BEOFE LTI, JEOELPE
WIS X A 54 F 3 v 74 D ORBERL
Fonhs, LarL, ThEToERTIE, %<
&b Fig. 4 R L7z [0 1] Foiha o Bl
HIZBWTIE, 2 Ol R ASHAL RS B OB h
7RI L L T o T B

NS OWNIEEHAT O ML OFERKZ, FEiFT
OBMEEICE 74— F Ny 7875, Bz,
e I KGPS f#AT 5 B &, 49 25 4t KGPS f##7 &
BVIEAY T 4 v 7 NN IC AR T, Bl R
DA DOP DHALITH L Th 7% )& TH
D, FAEL 2B L, WAEHIG T 2 b B A6
BEAE LS EALT . CoOBErORLE, HE
B TR EMEPAT 5 TH LR TS
WZ ERbhoTE. 22T, HkREOLN
WZHEA T, MBI OREHN 2 ZMT 52 & T,
0 LN RU RS 2512170 TV 5.
ZORER, WHF L7727 — % OFIHFIIEBIC B
0, g L72HAAEEEREIR D EBUI O s> T
5. BlllZ179) BT, #WEOHALNLEET S
X, FEHEMICUROZEELFRED, EB
BT Y % T, Zofite LT,
ARG R 8 BIWEHT AL TH 5.

EHI1IL, TMEHVWTUTOL ) Rs8FEER
iRV B i i i e O SR O I = B VA
FEDRERRICARIL T A & IR, RIS 21D
ERL w5,

WA -l (2005a) 1, BEEGPST v 7T D
PRI X B HALEHERS R OEWNIZER L,
7 v 7 F M & L T Choke Ring % Trimble
Zephyr # 72354, IH#% 4 7 ® Trimble Micro
Centered % I\ 7235 & 12 e XTHE & A 12 5FAM 45
REBRI W 2R L 2720, ZoOFHEIcBI
A EOBENCIE Zephyr 7 T F R HWT W5
72, ZORNAEEDENDT T FEEOFE L
BLIZEZH0D, TYyTFFORAEDLEICZLS
LODPDVKEHEE o TWD,. BEOLE, 7
YT AMPLOEREERT A EICLY, &
SAIZHIAREEEASH) L35 2 & WIfFE 5.

_4_



GPS/Acoustic seafloor geodetic observation

WA - Al (2006) 1%, HEMEDORL OB
RS TF = OSDITIC X B HZ L
7o, T ORER, HH K 200 km~1500 km T i,
WA ROBE LEL LIEBEOMICIZE A LH
v, iz i, EHE 1500km T @
WA A BFH LT LA I AR TH#R 22 W
EPEOND I EARENT. E5I1T, KGPS®
1500 km f# %, k3 2 ¥R A AT 12 b @
L, EfEokE BN Z 7286 L RS o
PERBEIROND L BRERL. Zhbnl
END, FFRB 2L A B R 72 E T L — b
bRl n GRS S BRE LGS
TbH, KGPSEN I LTI, ITZ w5 Z &
XD, BUTHEOHERAS 5 RETH % & WifE
b,

F 724 - Al (2005b) 1%, GPS R OHASL
HEYUET L7012, ETRIBUASGMEO L
RAMEICHRBELZT VT FICE VRS L 27—
¥ & W72 ALEHE 2 4T, R LT V7
FEHOEAICHRT, SEESNLGE% W
TEERELSZ. SSHITHRA - (2006) 1%, <
ANT VT F TR LT — 712X DR %,
R AL P~ L 72 Ao W THGT L,
TR 2/ TV 5.

(2) HBAHT
TERNTI, TEWIED O F W OHAE R 2 e
ETDHODOT—FFITHY, Sz,
BEW & ZREWDONT D EATY B 2 IEMEIC P E$
5EVIHMEETH 5. R TOEWDHEEDH
1.5km/s THAHZ L %¥Ez25L, £V F A—1]
W L NOV DA BE 2 3B % 72D 1L EE 5 St
WY B ORERHEE, Pl LB uBUT
EEZBRITNE RS RV,
FHEWRRONH L) % SREEICET 5720
Wi, MEMBEEEERS FEPHV LN
GEH - &M, 2001 ; & 10, 2003). & #ix, M
FIEFTOREEZFIALTITH) b DOTH Y, il
BICAERR L 2B IR & 2 BN oOMEME %
&, WONH EAY &, MHBEBIE (RIEAZE)

20000 \ .
Il

10000 - r ‘I‘

-10000

\
-20000 |- M

12150 12200 12250 12300 12350 12400

Fig.5 Example of cross-correlogram for the transmit-
ted acoustic signal (red) superimposed on the origi-
nal waveform (green) (Toyama, 2003).
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Fig. 6 Algorithm of parameter estimation applied to get
the seafloor station position using the round-trip
travel time of acoustic waves.
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Fig. 7 Representative plots of estimated average acous-
tic velocity, on April 24, 2004 at MYGI (Fujita et
al., 2006). SVO (red) represents an initial value
given from the observed velocity profile, SV 1
(blue) is the curve after the daily session estima-
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timated for each observation line as the second
step.
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