w3/ — b

WEE T BT ZE S 56 46 77 SPHC224E 3 H 23 H

REPORT OF HYDROGRAPHIC AND OCEANOGRAPHIC RESEARCHES No.46 March, 2010

TS H 7

FERR R, BAMET, MEEIE

S B BLI O KGPS f#HT I BT 5 HEHE DO EIMEIZ DO W T

N, EREERT, kT

Effectiveness of rapid orbit in KGPS analysis of seafloor geodetic observation
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Abstract

We evaluated the effectiveness of using the rapid orbit in KGPS analysis in seafloor geodetic observation by com-

paring the positions of the seafloor reference points obtained with rapid orbit against the ones obtained with final

orbit. Results show that the root—-mean—square of the horizontal distances between the two positions was 3 mm,

which is within the precision of seafloor positioning using final orbit. Therefore, seafloor positioning results utiliz-

ing rapid orbit in KGPS analysis can be used as quick solution for seafloor geodetic observation.
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Table 1 GPS Satellite Ephemerides distributed by the
International GNSS Service (IGS) and specifica-
tion of them.

REHEE #5E (Accuracy) B ETORBE
(GPS Satellite Orbit) | &3 (orbits)/BF%l(Sat.&Stn.clocks)| (Updates)
REE ~0.075ns(RMS)
~2.5cm 21 days
(Final orbit) ~0.020ns(SD) Y
RERE ~0.075ns(RMS)
(Rapid orbit) 2.5em | o 095ns(spy | 17 hours
FHRIE | ~5cm ~3.0ns(RMS)
HBIEIRFE | (predicted) ~1.5ns(SD)
(Ultra Rapid 6 hours
orbit) N ~0.15ns(RMS)
BAE | ~
(observed) 3em /NO-OSHS(SD)

LT TwA, T2, BNFEOEEILLD
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KGPS 8 #ll 12 2w T, KM GEE OK ot - 1ib,
2008) R BINA~D#HA (Kato et al., 2005) 7
ERfibnTwb.
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Table 2 List of sites and dates of campaign observa-
tions whose data were used in this study.

BREEER EREFEA(E/R)
Seafloor reference points | Epoch (year/month)
£7:%2 (KAMN) 2009/6
ZA%1 (KAMS) 2009/3, 2009/6
EHEP2 (MYGW) 2009/3
=P (MYGD 2009/3
125% (FUKU) 2009/3
HAZh (JOBN) 2009/6

B#aih2 (BOSN)
BE#:%1 (BOSS)

2008/9, 2009/4
2008/9, 2009/4

#H#E7E (SAGA) 2008/7
=EBA (MYKA) 2008/9, 2009/4
=EEB (MYKB) 2008/9
=EEBC (MYKC) 2008/9, 2009/4
B%1 (TOKE) 2008/7, 2009/5
B T2 (TOKW) 2008/7, 2009/2

REEFE (KUMA)

AWE;H 1 (SIOE)

ERLEH2 (SIOW)
EFIfH (MURO)

2008/9, 2009/5
2009/2, 2009/5
2009/4
2009/5
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W %17 - 7.
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WC, MERRIICS 1~2 g o Bl 2 it L Tw
5.

4 KERBIUOES
4.1 KGPS @i 5-

M % Al L 72556 @ KGPS A7 5 2 % )
v, ik, EToRgMmIcTey ML E
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Fig.4 Time series of the difference of the ship positions obtained with rapid orbit and final orbit. (green: EW com-
ponents, red : NS components, blue : UD components ; observation on July 15—16, 2008 at the seafloor ref-
erence point off Tokai 1)
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Fig.5 Time series of the difference of the ship positions obtained with rapid orbit and final orbit. (green: EW com-
ponents, red: NS components, blue: UD components; observation on September 22— 23, 2008 at the
seafloor reference point at Kumano-Nada)
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Table 3 RMS of the difference of the ship positions obtained with rapid orbit and final orbit while acoustic ranging

was made in each campaign observation.

Data [oml] [om] [oml] Data [om] [om] [om]
£/ F2(KAMN) 2009/6 0.08 0.06 0.11 =£EBB(MYKB) 2008/9 0.09 0.15 0.10
£ 7;41(KAMS) 2009/3 0.19 0.28 048 |==EEC(MYKC) 2008/9 0.10 0.12 0.09
£ 7%1(KAMS) 2009/6 0.10 0.06 0.11  |==&C(MYKC) 2009/4 0.07 0.10 0.13
EH2(MYGW) 2009/3 0.06 0.30 047  |E##1(TOKE) 2008/7 0.07 0.07 0.08
= iH1(MYGI) 2009/3 0.07 0.27 0.49  |E:@:H1(TOKE) 2009/5 0.05 0.05 0.10
&8 B (FUKU) 2009/3 0.48 0.51 1.06  |EiEH2(TOKW) 2008/7 0.20 0.09 1.08
EAZ55(JOBN) 2009/6 0.07 0.09 0.16  |EiE:H2(TOKW) 2009/2 0.03 0.06 0.13
E#$2(BOSN) 2008/9 0.23 0.61 0.77  |REEFi#(KUMA) 2008/9 0.21 0.1 0.53
E#$2(BOSN) 2009/4 0.10 0.15 0.21 BEEF#(KUMA) 2009/5 0.05 0.06 0.26
E#:$1(BOSS) 2008/9 0.09 0.07 0.48  |EAUR;H1(SIOE) 2009/2 0.05 0.05 0.09
E#$1(BOSS) 2009/4 0.10 0.08 0.15  |i#W8;H1(SIOE) 2009/5 0.24 0.14 0.42
HA4EZ(SAGA) 2008/7 0.06 0.05 0.16  |EAug;H2(SIOW) 2009/4 0.06 0.04 0.09
= EBAMYKA) 2008/9 0.11 0.12 0.09 |EFURH(MURO) 2009/5| 0.11 0.04 0.10
=EEBAMYKA) 2009/4 0.06 0.08 0.11
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Fig. 6 Difference of horizontal positions of seafloor ref-
erence points obtained with rapid orbit and final

orbit.
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tions of seafloor reference points obtained with
rapid orbit and final orbit.
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