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Abstract

To determine precise position of the satellite laser ranging (SLR) station at the Shimosato

Hydrographic Observatory in a geocentric terrestrial reference system, or a world geodetic system,

13-year Lageos SLR data obtained at global SLR network were analyzed. Combining l-year

solutions of Lageosl and Lageosl], a terrestrial reference frame based on the world geodetic system

was established. This reference frame is compatible with International Terrestrial Reference
Frame 96 (ITRF96) but the coordinate values of Shimosato is closer to ITRF 97. Position of the
datum origin of the Tokyo Datum was connected to Shimosato using SLR and GPS techniques. The

transformation parameters were re-determined from the coordinate values at the datum origin.

The parameters give only several-cm difference from those determined by the Geographic Survey

Institute, though these are independent results derived from different techniques.
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Fig. 1
graphic Department used in the paper.
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Table 1 Number of Lageos tracking stations and Lageos passes used in the analysis
Lageos 1 Lageos Il

year global Shimosato global Shimosato
no. of stn. pass pass no. of stn. pass pass

1986 17 2229 222

1987 15 2506 114

1988 14 2019 85

1989 12 1739 91

1990 13 1701 89

1991 12 1385 93

1992 11 1681 99 8 354 14

1993 19 2967 61 20 2770 94

1994 22 3516 72 21 3232 74

1995 21 3618 125 21 3249 124

1996 22 3730 86 22 3211 101

1997 22 4124 59 21 3705 40

1998 20 53563 74 21 4583 94
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Fig.2 Global SI.R observation network used in the paper.

SQUETECY AN

Flvs 72 HUERE /138 € 701 JGM-3 (Tapley et
al., 1994), HEREE <7 £ —F13, [ERS Ofi%
HAnTwd, o HEET N, ERTEICon
Tik, FEHA (1998) 2 ZBHAL T 8& v,
SLRIZ & » THUCEE R % BUE T 2 356, I3
DT A= RBEETLELENFE L, Z I T,
Greenbelt CK[E 4 J—7 > FHl, station ID:
7105) OFE LEE, KU Maui GREANT A,
station ID  7210) D& E % ITREFI6HALE & HEE
W L2 2k ) DR EH LA L 201,
CTRLE DT R AT LR R e T 2

& DI, LT TRETH LTk,
C WA L RBEENERCAIEY A 26h, 7L — M

NI —E O ME TAREF ST T

5 E#H 21842+ (Robbins et al,, 1993),
MG B R WH OO0 IE C, Y

BERWT
L EDRHTH L,

GEODYN-ILiz & 2 #4315 H o 7— 7 &
T, WHEOWIMRGHIE & 3, KBEETERE
BEMIEE (7— 2709 A—%) 2 THEL,
IART—F EBrET L, BEANEEIS HE
B2, BT A —F3ET— 7 C—EHET S,
Kic, HT— 782 B S LD BRRET7 7 4

W AEMATRIX) # % £65T, SLR Bl EE
E T 737 A—F 2 SOLVE LW T Z
iz Y, SLREBMSOMEY 1 F4ic 8l L
2o INEIHEBENRZ EIZT 5,

AR T, 13FEMD T 75 5 0 & Do tER
WRERIET L, L2, & 1 EF# ITRFSIC
BOEAATREER ET 5,

2.3 TERLEEIOMERE

19864 1 H 4 519984120 F T Lageos] &
¥ Lageosll @ 7' v—s3)L SLR 7— % ##ir L,
V7 b 77 GEODYN-1I/SOLVE # v 1
AR L 2, £ 7 — 749 GEODYN-IL iz &
LIENH O-C @ RMS % Fig. 31257, 19804F
AtR1T 2 emBl B, 19904 CKIBEIL L, bemAREE T
& 572 RMS 12199040 IC L > T lemE TIT
T Twh, Zhid, BABRORE» W EL
R EAEREIKEEZ GRS, Fig 36T
By ) —2 ViRl A4 v FFP—2i22nwTi3, BEL
~ 2emDMFEENIELN TS, Enw) 2 & TXE
£,

19813, TIHEAITRE & R G2 5
HETHMRRHARTHSH, 1)ITRF X VLBI
¥ SLR PSR LAV 22, 2) 14
R 1R T — 3 LirH W Twitnizeh, 104
Pra7—2 %2 HwvTwa ITRFICHET 2 &

— 160 —



Determination of the Position of Shimosate by Lugeosl and LageosIl Long-urc Analysis and
Transformation Parameters between Tokyo Datum and World Geodetic Systemn

TS
RUS{cm) All stations o Lz

4.0
as | —
a0 |
as |
2.0
1.5
1o [
o5 e
0.0 i |

1935 1930 1995 2000

YEAR
RUS(em) Shimosato

40 - —
O e e . ]
3.0 —
25 :
20l
15
1.0
LR -
20 =

1935 1990 1995 2800

YEAR

Fig.3 RMS of O-C after GEODYN-II analysis.
Circles are for Lageosl and squares are for
Lageosll. Unit of RMS is cm.
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Fig.6 Geodetic coordinate of the reference point of the Shimosato SLR
station in one-year arc results, MGC2000, ITRF96 and ITRF97. The
one-year arc results are adjusted to ITRFO6 through 7-parameter

transformation procedure.
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Table 2

RMS of difference between ITRF and Lageos one-year arc

solution which are adjusted to ITRF96 through 7-parameter
transformation procedure after 1992

I'TRF97 ITRF96 ITRF93 ITRF92
latitude 0.11lmas 0.08mas 0.55mas 0.22mas
longitude 0.12mas 0.34dmas 0.41mas 0.49mas
height 0.53cm (.45em 1.66cin 1.38cm
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Vo= 3699363.566+0.0026 X ({—£0) m
2= 3507573.117-0.0067 X (t—t0) m
272 L, W ¢ AR (AT 4E), (0141997.0T
H B W2 T fp i — R E OGN+ R
T,

MGC2000iz 517 2 T BARS 28N (F BAEN)
DALE L, KEETRBMFHES 75 p.106iz fl# 3
ndl (RP - B, 1994) 2BYiHET 5,
T = x5+ 14.960m

3. SLRiCE B —REH#S [$tF] nfIBRE

SLR D7 u—suF— 2 2R, FTE-—-8F
DAL EBIHR & PE LAz, AT, T
Wiz, MR, Rz Ow iR,

3.1 F—2#

—RAEHESTHET o BT 5 SLR Bliliz, 1996
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Wi, £ DHOKBIBENTERLE p.1200
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Table 3 Used SLR data for Shimesato-Choshi haseline determination

globat Shimosato Choshi
satellite year
no. of stn. pass pass pass
Lageos 1 Jan, 10, 1996~Mar. 6, 1996 25 929 23 R
Lageos 11 Jan, 17, 1996~ Nar. 6, 1996 26 569 33 18
Ajisai Jan. 10, 1396 ~Mar. 6, 1996 26 609 81 64
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Fig. 7 Position of Tokyo-Taisho with respect to
Choshi estimated from GPS observation at
both sites in 1997 and 1999. The upper, the
middle and the lower figures stand for x, ¥
and z components, respectively.
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