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SATELLITE LASER RANGING OBSERVATIONS IN 1992

Summary - Safeltite laser ranging observations have been continued by a fixed type satellite laser ranging
station al the Simosato Hydrographic Observatory (JHDLRS-1) and by a transportable one
(HTLRS) at off-lying islands. The total numbers of returns obtained by the JHDLRS-1 in 1992
are 71,189 from 100 passes of Lageos-1, 13,548 from 15 passes of Lageos-II, 35,572 from 84
passes of Starlette, 204,125 from 234 passes of Ajisai, 28,563 from 64 passes of ERS-1
(European Remote Sensing Satellite-1), and 47,464 from 54 passes of TOPEX/POSEIDON,
respectively. Those obtained by the HTLRS at Iwo Sima in 1992 are 1,632 from 14 passes of
Lageos-1, 565 from 6 passes of Starlette and 14,093 from 37 passes of Ajisai, respectively, and
at Wakkanai in 1992 are 16,225 from 32 passes of Ajisai, and 3,557 from 3 passes of TOPEX/
POSEIDON, respectively, The range precisions of the JHDLRS-1 are 6.7cm for Lageos-],
7.4cm for Lageos-II, 6.2cm for Starlette, 6,3cm for Ajisai, 6.3cm for ERS-1 and 6.7cm for
TOPEX/POSEIDON, respectively. Those of the HTLRS at Iwo Sima are 4.1cm for Lageos-I,
3.1cm for Starlette and 5.0cm for Ajisai, respectively, and those at Wakkanai are 5.0cm for
Ajisai and 3.8cm for TOPEX/POSEIDON, respectively.

Key words: satellite laser ranging - global geodesy - Lageos-I - Lageos-H - Starlelte - Ajisai - ERS-1 -
TOPEX/POSEIDON - JHDLRS-1 - HTLRS

This is a report of the satellite laser ranging (SLR) observations obtained by a fixed type satellite
laser ranging station at the Simosato Hydrographic Observatory called JHDLRS-1 (Sasaki et al,1983) and a
transporiable one catled HTLRS (Sasaki, 1988) at off-lying islands. This report contains the lists of data
obtained by these two stations in 1992. Previous data obtained by the JHDLRS-1 appear in the Series of
Astronomy and Geodesy, Data Report of Hydrographic Observations for the period from 1982 to 1985, and
in the Series of Satellite Geodesy from 1986 1o 1991, Routine observation by the HTLRS staried in
December 1987, and previous data obtained by the HTLRS at off-lying islands appear in the Data Report of
Hydrographic Observation, Series of Satellite Geodesy, No. 3,4, 5 and 6.

1, Observation

The routine ranging observation for Lageos, Starlette, and Beacon (BE)-C started in April 1982 by
using a fixed type SLR station at the Simosato Hydrographic Observatory (the JHDLRS-1} under the
mutual cooperation between the Hydrographic Department (JHD) and the National Aeronautics and Space
Administration (NASA) of the United States of America. According to the launch of Japanese first Geodetic
Satellite "Ajisai" in August 1986, observation of BE-C was terminated in July 1986. Lageos, Starlette and
Ajisai were observed by the JHDLRS-1 routinely from August 1986 to June 1991. In 1991 and 1992 the
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JHDLRS-1 started SLR tracking of a few satellite "ERS-1" launched in July 1991, TOPEX/POSEIDON
launched in August 1992, and Lageos-II launched in October 1992, These laser-ranging satellites have been
observed imemediately afler their launches.

The range observation for Lageos-I, Lageos-11, Starlette, Ajisai,ERS-1 and TOPEX/POSEIDON by
the HTLRS started in December 1987, The range observation by the HTLRS at off-lying islands have been
carried out as follows.

Jar, - Mar, 1988 : Titi Sima

Jul. - Sep, 1988 » Isigaki Sima

Jan. - Mar. 1989 : Minamitori Sima

Jul. - Sep. 1989 : Okinawa Sima

Oct. - Nov. 1989 : Tusima

Sep. - Oct. 1990 : Oki Shoto

Dec. 1990 - Feb. 1991 : Minami-Daito Sima
Aug, - Nov, 1991  : Tokati

Jan - Mar. 1992 : Iwo Sima

Aug. - Oct, 1992 : Wakkanai

The major specifications of the JHDLRS-1 and the HTLRS are listed in Table 1 and Table 2 (Sasaki
etal., 1983, Sasaki, 1988). The locations of the system and fiducial stone markers set up near the system are
shown in Table 3a and Table 3b (Takemura, 1983).

The observation schedute of the JHDLRS-1 was made by selecting those passes whose maximum
elevation was over 30 degrees for Starlette, Ajisai, ERS-1, and TOPEX/POSEIDON, nighttime passes of
Lageos-1, and Lageos-II, over 35 degrees for daytime passes of Lageos-1, Lageos-1I. The observation
schedule of the HTLRS was made by selecting those passes whose maximum elevation was over 20 degrees
at night. When the HTLRS was operational, the same criterion was applied to the JHDLRS-1. Routine
observation was not carried out on Saturday and Sunday. The priority of the selection for simultancous
transits was in the order of Ajisai, Lageos, Starlette and ERS-1.

The SAQ-formatted orbital elements of the satellites for the use of scheduling and tracking were sent
from the Goddard Space Flight Center(GSFC) of NASA through INTERNET, The orbital elements of
Ajisai were also calculated in the Headquarters of the JHD by using quick-look data sent from Simosato
and from GSFC via INTERNET. For the satellite tracking, an analytical tracking program using the
elements were used, The tracking was carried out when the elevation of satellites was above 20 degrees. The
temperature, atmospheric pressure and relative humidity were measured once in a pass. Before and after
ranging satellites, the ranging calibrations were made by using ground fargets.

The total numbers of returns and passes obtained by the JHDLRS-1 at Simosato and by the HTLRS
at Iwo Sima and Wakkanai in 1992 are listed in Table 4, 5 and 6.

In order to improve ranging precision, the JHDLRS-1 have been upgraded several times. A Micro-
Channel-Plate photomultiplier was introduced in the JHDLRS-1 in Jan 1985. A GPS clock was introduced
in the JHDLRS-1 in December 1988, and it has been available since April 1989, A GPS clock was also used
in the HTLRS in order to check the Loran C clock. A faser subsystem of the JHDLRS-1 was upgraded to a
Quantel YAG 460-5 at the beginning of July 1990,

2, Polynomial fitting and preliminary analysis of range data
False range data were removed by a visual rejection system, The system works on CRT screens by
applying a filter of polynomiat fitling to difference between measured range and predicted range or 10
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measured range itself by use of the on-site compater. Preliminary values of standard deviation for each pass
were estimated in this process.

A part of obtained data, named quick-look (QL) data, were sent to the GSFC from Simosato within
one day through INTERNET, QL data of ERS-I were also sent to the Deutsches Geodatisches
Forschungsinstitut (DGFI) within 8 hours though INTERNET. All the range data, after application of the
correction of the internal time delay of the SLR systems obtained by the ground target ranging, named full-
rate (FR) data, were recorded on a magnetic tape in MERIT II Format (CSTG, 1987) together with the
satellite ID, the station 1D, the transmitted time corrected into UTC (USNO MC), the meteorological data,
the preliminary measurement standard deviation and some preprocessing indications. The FR data on
magnétic tapes for the above six satellites were sent to the GSFC and the Centre d'Etudes et de Recherches
Geodynamic et Astronomiques(CERGA) of France. The FR data of ERS-1 were also sent to the DGFI.

The weighted mean range precisions estimated by using the polynomial fitting for all the data
obtained by the JHDLRS-1 in 1992 are 6.7cm for Lageos-1, 7.4cm for Lageos-II, 6.2cm for Starlette, 6.3cm
for Ajisai, 6.3cm for ERS-1 and 6.7cm for TOPEX/POSEIDON, respectively, as shown in Table 4, The
same for the HTLRS at Iwo Sima are 4.1cm for Lageos-1, 3.1cm for Starlette and 5.0cm for Ajisai,
respectively, and those at Wakkanai are 5.0cm for Ajisai and 3.8cm for TOPEX/POSEIDON, respectively.

The QL data sent to the GSFC were used to update orbital elements. These data were transferred
from the GSFC to the Center for Space Research(CSR) of the University of Texas and were used for the
estimation of the potar motion and the variation of the angular velocity of the earth rotation by processing
with the SLR data from other sites in the world. All the FR dala were also analyzed in the CSR and other
SLR analysis centers, and more precise values for the earth rotation parameters have been estimated. The
FR data sent (o the GSFC were used to detect crustal movements and global plate motions.

The JHD has been processing FR data obtained at Simosato and other SLR sites by using an orbital
processor (Sasaki, 1984a). A resuit of the geodetic coordinates for the cross point of azimuth and elevation
axes of the JHDLRS-11is 33" 34'39,"70N, 135" 56' 13."34E, 101.6 m for latitude, longitude and height
above the reference ellipsoid of 6378137m semi-major axis and 1/298.257 flattening, respectively (Sasaki,
1990).

The observations of satellite laser ranging were made by K. Matsumoto, A. Suzuki, M. Suzuki, K.
Tomii, K. Suzuki, K. Sawada, S. Yosida, Y. Narita and K. Magji of the Simosato Hydrographic Observatory
and T. Utiyama, E. Nisimura, A. Sengoku, K. Fuchida, I. Sato, K. Kawai, S. Murakami, Y. Takanashi, H.
Noda and N. Ikeda of the JHD Headquarters.

Calcutations and compilation for this report have been made by A. Sengoku, Y. Naria of the JHD
Headquarters and K. Matsumoto of the Simosato Hydrographic Observatory.
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Table 1. Principal Specifications of Satellite Laser Ranging Station of

the Simosato Hydrographic Observatory (JHDLRS-1)

Subsystem Specification
Mount configuration clevation over azimuth/Coude path
Angular resolution 20bits (1.2 arcsec)

Transinitter diameter
Receiver diameter
Laser wave length
Output energy
Laser pulse width
Repetition rate
Receiver detector
Flight time counter
Frequency standard
Time comparison
Computer

17 cm

60 cm

532 nm

125 m]

100 ps

4 pps

Micro-Channel-Plate PMT (9% Q.E. and 300 ps rise time)
20 ps resolution

Rubidium oscillator

GPS(TRIMBLE, 5000A), multi-Loran C wave
PDP 11/60 (64 kw) with two disks and a MT drive

Table 2. Principal Specifications of the Hydrographic Department
Transportable Satellite Laser Ranging Station (H'TLRS)

Subsystem

Specification

Mount configuration
Angular resolution
Transmitter diameter
Receiver diameler
Laser wave leagth
Output encrgy
Laser pulse width
Repetition rate
Recciver detectlor
Flight time counter
Frequency standard
Time comparison
Computer

elevation over azimuth/Coude path

20bits (1.2 arcsec)

10cm

i5cm

532 nm

50 mj}

50 - 100 ps

Spps

Micro-Channel-Plate PMT with 300 ps rise time
20 ps resolution

Rubidium oscitlator (rate : 2 x 10 ")

GPS, multi - Loran C wave

two 16 - bits personal computers with hard disks
3.5 inch floppy disk drivers, printer, CRTs and a modem
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Table 3a. Geodetic coordinates of JHDLRS-1

Location Site ID Coordinates
(Tokyo Datum)
Cross point of Az. and El axes International 33 34 27496N
of JHDLRS-1 7838 135 56  23.537E
Domestic 6244 m
SHO-L

s ”

The fiducial stone

marker at the Simosato Hydrographic Domestic 33 34 28.078N
Observatory SHO-HO 135 56  23.236E )
5836 m

Table 3b, Geodetic coordinates of HTLRS

Location Site ID Coordinates
(Tokyo Datum)
Cross point of Az, and El axes Iniernational 24 46 29.091N P
of HTLRS at Iwo Sima 7305 141 18  27.571E W’
8820 m
o s .ll. )
Cross point of Az, and El axes International 45 23 1.301N
of HTLRS at Wakkanai 7320 141 44 2.050E

6578 m
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Table 4. Pata acquisition at the Simosato Hydrographic Observatory in 1992

Satellite No. of ranges No, of passes RMS
Lageos-1 71,189 100 6.7cm
Lageos-i1 : 13,548 15 74
Starlette 35,572 84 6.2
Ajisai 204,125 234 6.3
ERS-1 28,563 64 6.3
TOPEX/POSEIDON 47464 54 6.7
Observers : K. Matsumoto, A. Suzuki, M. Suzuki, K, Tomii, K. Suzuki, K. Sawada, 8. Yosida,

Y, Narita, K, Maeji, M. Sawa*, M. Usijiima* and H. Noda* -
* JHD headquarters

Table 5. Data acquisition at Iwo Sima in 1992

Satellite No. of ranges No. of passes RMS
Lageos-1I ' 1,632 14 4.1 ¢m
Starlette 565 06 31
Ajisai 14,093 37 5.0
Observers : T. Uchiyama, A. Sengoku, K. Fuchida, [, Sato, K. Kawai, S. Murakami,

M. Suzuki* and S. Yoshida*
* The Simosato Hydrographic Observatory

Table 6. Data acquisition at Wakkanai in 1992

Satellite No. of ranges No. of passes RMS
Ajisai 16,225 32 50¢m
TOPEX/POSEIDON 3,557 3 38
Observers : T. Uchiyama, M. Sawa, K. Kawai, S. Murakami, Y. Takanashi, H. Noda,

M. Suzuki* and Y. Narita*
* The Simosato Hydrographic Observatory
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Table 7. Observations and data fitting by JHDLRS-1

Explanation

Column

1 Serial number of passes ranged successfully for each satellite,

2 Serial number of passes ranged successfully from the beginning of SLR observation by the
JHDLRS-1.

3 Observation time (UTC) of the first return and the last return observed in the satellite pass.
Azimuth when the tracking of the satellite started at 20 degrees of elevation.

5 Elevations at the maximum, at the first return obtained and at the last return obtained in the
satellite path. U means through the maximum elevation,

6 Number of successful retumns from the satellite in the pass.

7 Order of the polynomials applied and the root mean square deviation of the curve fitting to the

difference between measured range and predicted range. Before the fitting application, an
atmospheric correction (Marini and Murray, 1973) is added,

The range correction added to the measured range is

dr=._E€A) | A+B ’
(4. 1) gy, B/A+B)
sin E + 0.01
where
g (A)=09650 + 00164 , 0.000223
. e X ,
f(¢,H)=1-0.0026cos2 ¢ - 0.00031H,
A=0,002357P +0.000141 ¢,
e=6.11 - MIO” (F- 273.15)/ (237.3 + (T- 273.15))
B =(1.084 X 10°)PTK + (4734 X 1052 . 2
T (G-1/K)
K=1.163 - 0.00968 cos 2 ¢ - 0.00104 T + 0.00001435 P.
Here
dR Range correction {meter),
E : True elevation of satellite,

P Atmospheric pressure at the site (heclo pascal),
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T Atmospheric temperature at the site (degree kelvin),
Rh Relative humidity at the site (%),

A Wavelength of the laser (micron},

¢ Latitude of the site,

H Altitude of the site (kilometer},

This term is not corrected for the measured range in the final MT file, that is FR data.

Atmospheric temperature (degree centigrade).

Atmospheric pressure (hecto pascal).

Relative humidity (%).

Calibrated internat delay time of the SLR system obtained by the ground target ranging,
The light velocity change in the air (Abshire, 1980) is used for the atmospheric correction,
This term is corrected for the range data in the final MT file, FR data.

The group velocity of light in the air is given by

V:C/(1+10'6N),

where

N = 80,343 (0.9650 + 0.0164 , 0.00028 yP _ 133 &
At AY T T

e= 611 . B_bqlo'.'.S(l‘-ﬂS.lS)I(%?ﬂ +(T- Zi3.15)} .

Here

¢ : The speed of light in vacua,

P Atmospheric pressure (hecto pascal),

T Atmospheric tlemperature (degree kelvin),

Rh Relative humidity (%),

A Wavelength of the light {micron).

Time correction: Transmitting time of GPS minus time of the ctock used in the SLR system. This
term is corrected for the transmitted time in the final MT file,

Time correction: UTC (USNO MC) minus transmitting time of GPS (USNO, 1992, 1993). This
term is corrected for the transmitied time in the final MT file.
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Table 7. Observations and data fitting by JHDLRS-1
Satellite : Ajisai
O] @ (3)0bs. Time(UTC) @ | (S)Elev (6} O 1@ 9 |0 G | (12) | a3y
No. date___ caught lost Azst | MX CF LT | RTN| NRMS| TMP} PRESS [HUM| DT | DTS | DTG
YMD hms hms . o e . cm| T hPaj  %| nsf ps| as
t] 4397 92 01 67 08 44 07 08 49 37 -0R| 34220 347 579) 2360 129| 10121 | 74| 64] -0.5] 0o
2| 4400} 92 OF 07 14 55 10 15 04 42 -651] 4933y 22| 38s| 187.5] 112 10134 64] 64| -09] o0
3] 4402] 92 01 10 04 00 23 04 08 57D | 170Lf 31230 20| 35| 2769] 138( 10104 46f 65| -01f 00
4] 4403| 92 01 10 06 01 11 06 12 24D §-125R| 74360 20 | 1605| 3188) 118} 101197 49| 64 -02] 00
S| 4404 92 61 10 0803 3% 08 13 46D | -65R| 3320V 20| 1163] 3157| s.af 10143 s4| 64 03] 00
6| 4407 92 01 10 12 12 56 1223 15 -40R{ S836U 20 | 1299 3150 42| 10167| 69] 64| 67| 0.0
7] 4409 92 01 13 03 24 60 03 28 211> | t¥sE] 3433 22| 276| 1563] 160 10060] s2f 64| 01| 00
8| 4410{ 92 01 13 05 18 25 05 31 55D |-120R| 7121V 20 | 1423] 3154} 159] 10047 52| 65| -0.1] 00
9] 4411) 92 01 13 07 2345 07 92 57D | -70R| 32210 21| 913 3152) 138 10047 55| 62] -03] oo
10f 4413] 92 01 14 04 28 51 04 37 51D | 225L| 3360U 20] 914l 3169 119f 10045| s0| 65f -20] 0
11| 4416| 92 01 14 12 37 31 12 56 43 -SsLy e320U 20| 1976] 3164] 35| wi15{ e6] 65| -0.5] oo
12| 4418] 92 01 16 06 43 18 06 52 SOD | -6SR} 31200 20| t183] 3154) 103] 1ot02{ 62| 65| 01| 00
13] 44201 92 0 16 08 47 46 08 57 31 -35R| 31200 19| 9s8| 3147| 77| wory| &1 6s{ 03] 0o
14} 4421} 92 01 16 10 49 26 10 54 59 -40R| 6621 2] 315) 1573 s4| 10093| 87 65| -04] 00
15] 4423] 92 01 18 02 55 26 03 03 08D | 210L] 6259U 20} 776f 2958| 74| too63] 60} 65| -1.7| o0
16] 4424 92 01 18 04 5313 05 04 51D | -9SR| 4624U 20| 614| 2480} 7.6 10053 53| 64} -1.9| 00
17| 4425| 92 01 18 09 61 21 09 12 37 -40R| 3820U 20 [ 1303| 3161 | 44} 10080 56| 63| -03] 00
18] 44297 92 01 20 03 03 45 03 16 58D [-130R| 85240 20 { 1152} 3162| 102 1208 | 57} 65| -01f 00
19] 4430} 92 01 20 05 08 03 05 18 12D | -75R| 35220 20 925 363| 99| 10195] eof 65| -03| 00
20} 4432[ 92 01 20 09 14 42 ©9 27 31 -40R| 52200 20 | 1788 316.8{ 4.8| 10197) 77| 64| -06] 00
21 4434 92 01 20 11 16 44 11 29 26 -60Lf 53200 20 | 1864 3152 aof 1w202| 73] s4] 07| oo
22( 4438 92 01 22 09 28 25 09 41 57 -45R[ 75210 20 ) 1622] 3156 82| woss| 51 64| -06| oo
23{ 4a1| 92 0122 113224 113759 -80L| 3123U 29| 318 179.5] 77| 1w0058{ 68| 64| -08] oo
24] 4443} 92 01 23 02 2239 0236 21D |-125R{ 7820U 21 | 1064 3163) 9.6 10049] 55| 64] 23] oo
25] 4445} 92 01 23 08 34 31 08 47 00 -40R{ 552tU 21 | 1430| 3164 67} 10047| 66| 64| 0.5} 0o
26| 4447| 92 01 23 10 36 23 10 48 45 -65L 49200 20 ) 1723 3158| 63| 10056 65) 65| -07] 00
27| 4454 92 0210 192732 193605 | 175L] 3123U 20 539| 2364 | 06| 1w0005]{ 7| 64 -14] o0
28( 4455( 92 0212 193913 1950 65 § 200L| 53250 24} 415 217.3] 44| 10040] 83| 66 15| o0
29| 4456] 92 02 12 21 4507 21 52 56 [-105R| St4BU 20| 97| 1093] 419 10049| so0| 6.5 -1.6] oo
30{ 4458} 92 02 13 03 51 01 04 04 34D | -50R| 421U 21 | to57| 3160) 135} 10034 66 65| 21| o0
31] 4461 ] 92 02 13 18 45 51 18 55 44 180L) 34200 21| 611| 2574 66| 10036] 791 66| 34| 00
32f 4462 92 02 14 00 5540 01 04 44D | 4OR} 30210 20 ] 203} 1764 93| 10082) 1| 65] -38] oo
33( 4468 92 02 14 17 56 07 17 58 30 150L| 21200 20} 81| 979] og| w096 85| 65f -1.2] 0o
34| 4469) 92 02 14 19 51 50 20 03 52 | 225L] 8423U 26| 978| 3154} 12) 10099 85| 64| -15f o0
35] 4471] 92 02 17 00 1503 0024 37D | -35R] 31280 20| 759 276.t| 7.5f 10107 | S6f 64| -44] oo
36f 4472 92 02 17 621828 02 29 12D | -4SR} 6633U 24§ 287] 1887) 90| w1127 72| 65} -01] o0
37| 4473 92 0218 01 2535 01 33 28D | -doR| 49370 28} 365| 1983] 125] w0807 70| 63| oo] oo
38( 4474 92 02 20 18 30 16 18 44 68 -130R| 85200 20| 1603| 3165] 36] 10060| 76| &3] 11| 00
39f 4477| 92 02 21 00 41 55 00 54 47D | 40R| 52200 26| 1274| 3167 64] 10080| 3| s6| 16| o0
40| 4478) 920221 024354 0248 44D | -601) 5320 40| 3s25f 1755| 79| wora| 72| 65| -01] oo
41} 4481| 92 02 21 17 36 28 17 49 51 210Lf 68200 20 [ 1809] 3155} 21| to104} 77| 64l -5} 00
a2[ 4483 | 92 0221 19 39 24 19 51 28 -90R | a420U 20 [ 1183 3166) 23} 1o112| 7| 64| -16[ 00
43( 4484 | 9202 24 00 03 35 00 12 16D § a0R] 5532V 32| 454 2292| s9f 9vs2| e4f 63| 73] 0o
44) 4487| 92 02 24 165553 170923 | 215L) 73200 20 | 1488] 3151 45| w0027| 72| e2] -18] 00
45] 4489] 92 02 24 18 59 08 19 10 47 90R| 4220U 21§ 895 3170] 40| w0029] 76| 62| 18] o0
46f 4494} 92 0225 16 03 10 16 14 58 | 195L| 4923v 20| 18| 3170} 24] 1m21| osi s4] 2| oo
47( 4495( 92 0225 18 64 04 18 1702 |-105R| 5420U 20 1531 3189 S| woiza1| 73] e3] -14] oo
48| 4499| 92 02 26 15 10 25 15 19 41 175L] 31200 20 | 434] 2188 54| 10r23]| 73| 64} -r.1] 0o
49| 4500( 92 02 26 17 0928 1723 066 |-120R| 7420U 20 | 1422} 361 | 42| wiza} 77| 64} -12] 00
50| 4505| 92 0227 16 1552 1629 01 [ 220L) 7923U 20| 1151 3167 71| 10123} 78] 63| -1.1] oo




SATELLITE LASER RANGING OBSERVATIONS IN 1992

Table 7. Observations and data fitting by JHDLRS-1 (continued)
Satellite : Ajisai

W] @ (3)0bs. Time(UTC) @ | (5)Elev © O [E& @ [ao]on a2 ] asn
No. date  caught lost Azst | MXCT LT { RTN| N RMS| TMP| PRESS |HUM] IDT | DTS | DTG
YMD bhms hms ) v w - em| T hWPal %} ns| us| us
51 45073 92 02 27 1818 54 18 30 26 -85R| 4020U 20 10%4} 317.0] 62| 10119 8t} 64| -1.3| 0.0
521 4508] 92 02 28 0031 23 00 33 00D | -S5L| 6738 52| 160f 21751 14.7] 10154 741 651 -1.8( 0.0
531 4511| 92 63 03 15 48 40 15 58 49 -115R| 6520U 41 2841 178.1 5.2] 1013.8 78] 651 -0.8] 0.0
54] 4514 92 63 06 13 07 55 13 19 03 190L| 41210 20 700 2765] 64| 10066 80| 64| -1.5| 0.0
55( 4515 920306 1510 21 1521 38 -HOR{ 61320 204 1218 3174} 5.2 1008.0 80| 64| -1.7] 0.0
56{ 45164 92 03 06 17 13 48 17 22 14 60R{ 3020U 23 1047 1063] 33| 10086 90F 641 -1.8| 00
371 45171 92 03 07 12 16 17 12 23 18 165L| 2620U 20} 5841 2782] 5.8 10165 4| 651 09] 00
58| 4518} 92 03 67 14 13 55 14 27 37 -130R| 8320U 20| 1577] 3165] 5.0} 10165 781 65 -L0} 0.0
59| 4520 92 03 07 16 18 33 16 28 56 ISR| 35210 20 1008| 317.1) 44| 10167 84| 65| -1.2] 0.0
60| 45221 92 03 10 11 35 03 11 43 24 170L] 28200 20| 696] 256.6[ 1271 1007.7 81} 64 -0.6] 0.0
611 45233 92 03 10 1538 23 15 48 24 ISR 34210 20| 1190 31607 10.7] 1009.3 721 64} -0.9] 0.0
62| 45251 92 03 10 17 43 23 17 52 12 A0R| 29200 20 07| 2850] 95| 0099 78] 64| -1.6f 0.0
63| 4527 92 63 10 19 44 56 19 58 14 40R| 55200 t9{ 14791 3156] 82] 10112 82 64] -1.21 00
64] 4529 92 03 11 1241 59 12 51 44 21511 7436U 27} 753] 276.6| 10.3] 1014.5 85| 64} -0.6] 0.0
651 4530¢ 92 03 It 1443 11 14 54 27 SQ0R| 41220 26| 1237| 3157] 87) 10149 87 65f -0.8] 0.0
66} 45321 92 03 11 16 49 05 16 56 49 SOR| 28210 21| 207| 1487F 82| 10152 89] 65| -1.0] 0.0
67) 4534 92 03 11 18 51 22 19 02 57 40R| 4221U 20| 766) 207.1f 7.0 10145 801 654 -L.i| 0.0
68| 4536 92 03 12 11 46 52 11 58 3i 200LF 4923U 20 f 1442 3158 $L.3] 10145 841 651 -0.7f 0.0
63] 4538] 92 03 12 13 47 44 14 00 26 S105RE 54200 21 | 13251 3169 1LG] 50147 87] 65| -0.8] 0.0
701 45404 92 03 12 15 54 20 16 02 15 -55R| 2923U 20| sSit] 2365) 8.6| 10152 951 65] 1.0 00
Tl 45423 92 03 12 17 58 18 18 07 32 S35R| 34250 20| 79t] 2554 9.8] 10147 85 64} -1.27 0.0
T2} 45441 92 03 18 10 25 41 10 37 47 205L1 58250 20 | 1208) 316.2] 12.9) 1004.2 91| 64| 0.5 0.0
T3] 45453 92 03 30 07 43 43 07 56 12D | 220L} 7927U 20| 349| 1964| 17.6] 10023 751 62| 03] 0.0
T4| 4546 92 03 30 09 47 27 09 57 16 -85R| 3925U 21 404| 237.1} 1401 1005.1 84| 584 -0.5] 00
75| 4549 92 03 31 0649 44 07 00 51D | 200L| 5423U 25| 845| 3157} 162 1010.8 81 644§ -03] 00
761 4550 92 04 02 09 08 45 (9 17 08D | -80R| 37310 20 1285 3156( 17.6] 10014 91| 65| -0.3}F 9.0
77 45541 92 04 02 13 13 41 13 25 60 AOR) 4720U 20 F 12927 3164 14.5] 10018 791 63| -0.8] 0.0
T8} 4555 92 04 07 04 42 01 04 45 283D § 190LE 4239 24 166] 1368] 189] 10123 83| 64] 0.1 0.1
79| 4556 | 92 04 07 10 43 47 10 53 45 -40R[ 32310 25| S13]| 2352} 15.0] 10149 93] 63} -0.5] 0.1
80| 4557 92 04 07 1246 55 13 00 13 43Rl 71220 20 1642| 3156 153] 10162 92{ 63} -0.71 0.1
81] 45581 92 04 13 11 26 33 11 38 03 45R| 7925U 27| 495 2362| 84f 10060 85F 62| -1.2] -0.1
2] 45601 92 04 14 06 30 3¢ 06 35 15D SToR} 3232 20 259 16641 16.1| 10049 44| 64| -04] 01|
83 4561F 92 04 14 12 34 48 12 45 42 -65L) 4324U 20| 1015] 3t63} 91| 10009 74] 641 -1.1] 0.1
841 4563 | 92 04 16 04 42 47 04 44 43D {-100R| 5145 34 164] 13617 1831 9994 521 64| 0.0} 0.0
85| 4564| 92 04 16 0B 49 40 08 54 34D | -35R| 3535 20| 1250 117.8| 153} 9990 511 64| -05] -0.1
861 4565] 92 04 16 10 45 24 10 58 51 -SOR| 8721U 20 }f 952 3160 12.2]| 10012 15| 62) 06] 00
871 4569% 92 04 20 63 05 57 03 10 05D [-1i15R§ 6564U 37 | 226| 1564 22.1] 10038 34{ 64} 0.0} 0.0}
881 4570 92 04 20 07 12 11 07.18 52> { -4OR{ 3129% 20{ 366| 196.1| 19.8] 1002.7 67| 64| -04] 00|
891 4571 92 04 20 09 14 06 09 22 31D 45R| 67431 29 412{ 204.8| 17.0} 10042 60} 64 -0.5] 0.0
90| 4573 92 04 20 13 17 51 1i 24 05 SIOL| 3635U 20 68%) 2762) 14.7| 10062 64 6331 077 0.0
91] 4575] 92 04 21 08 19 52 08 28 37D | -40R} 5037U 24 | 759%| 3164} 20.0] 10060 69) 63| 03] 00
92; 4576] 92 04 21 10 18 57 10 31 31 -60L| 5622U 20| 1574] 314.9| t85] 10056 6%F 63| 0.5| 0.0
93[ 4581 92 04 22 09 24 34 09 37 47D | -SOL| 82220 21 | 1165} 317.0] 191 952.0 66| 621 -0.2) 0.1
94| 4585] 92 ©4 23 02 25 15 02 31 46D |-110R| 6060U 23| 667f 276.9] 19.5] 10069 83y 65¢ -L.7} 00
95| 4588 | 92 04 28 08 11 58 08 16 45D -55L) 7158 20 T 9 54| 21.5] 9966 771 64| -0.2] 0.0
061 45941 92 05 01 Ol 15 59 01 24 43D | -80R{ 3931U 20 o616] 2572 17.1] 10001 59l 64] -1.3] oo
97] 4595] 92 0561 052233 0530 37D | 5R| 4s26u 14| e72) 2663 1851 10003 63| 657 0.0 00
98} 4604 92 05 25 16 52 49 16 58 26 -I30R| 8126 82| 408f 2363)] 129 9975 66| 65| 0.7 0.0
93| 4605] 92 05 26 01 69 19 01 17 39D -65L) 5142U 21| 337] 197.0] 16.6| 9990 771 65| -1.3| 0.0].
100] 46094 92 05 26 15 57 60 16 11 23 21501 6921 U 20 | 1645] 3157} 12.8{ 10005 9] 65| -08] 0.0
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12 SATELLITE LASER RANGING OBSERVATIONS IN 1992
Table 7. Observations and data fitting by JHDLRS-1 (continued)
Satellite : Ajisai
Ml @ (3)0bs. Time(UTC) @ | (5)Etev @] @ |[®] & [ao[an a2 [un
No. date  caught lost Azst | MX cT LT | RTN| NRMS | T™P] pREss {num| 1ot | p1s | DTG
YMD hms hms . e e em| C hPal %] ns| ps| pus
101] 4613 920529 003227 0037 12D | -65L) 4744 20} 181} 15693 221| o9s6| 44l &7} 01l oo
102] 4616| 92 06 03 12 56 21 12 59 40 179L} 3536 26} 14| 107.5) 19.1| 10053| 98] 69 -05] o0
103] 4618 9206 03 14 54 13 1501 14 |-118R| 6746U 38| 106| 1272] t80| 10051| 95} 68| -06] co
104] 4621 92 06 04 14 00 13 14 06 33 224L| 8650U 45| te4| 1259] 93] 10021] 93] 67| 04| vo
105] 4623] 92 06 05 13 10 39 13 i4 55 205L| 6034 24| 86| 981 194)] 100t0] 92| 67] -05} oe
106] 4624 92 06 11 13 52 23 13 56 23 -89R| 4239 204 257 1658] 219} 9910} 97| 64 07| 00
i07] 4625| 92 06 12 10 59 17 11 00 22 195Lf 4625 201 50| 7 345] 205| 9992| 4] 65[ -01] 00
108] 4626| 92 06 12 125345 1259 10 |-107R| 5647V 46| 190] 1362] 197 10005 | 69} 66| -02] 6o
109] 4631 92 06 24 16 22 21 16 30 56 -s21| 7949y 27| 439| 2358 172 99ss] 9| 66 01| oo
116] 4632] 92 07 09 10 59 53 11 05 18 aor] soaou 30| ss) 7 15| 245] om8f 73] 67| -01] oo
111] 4636] 92 67 13 11 31 06 11 32 56 saLf 7350 341 75| 1165) 257| 1005.6| 88 67| 06| co
112] 4637 92 07 i3 10 59 06 11 07 03 -69L} 4237U 20| 848| 306.1| 255] 99s7) 85| 64| oo} o0
113] 4640 9207 24 01 30 26 01 32 48D {.114R| 6244 27| 115| 1155] 204 10040] 76| 68| -05| 00
114] 4654 92 08 10 1923 25 19 29 21 210L| 6665 21| s67) 2563) 232} 10047 | 93| 64} -0.5] 00
115] 4655] 92 08 14 17 4235 17 54 24 93L] 47210 21 ] 6vai 2572 250| 9999| w4 65| 01] o1
116] 4659 ©2 08 20 1621 33 16 33 53 203L) se623u 20| 1592 3163 227] 99531 94| 4] 02| 00
17| 4660] 9208 20 1823 13 183538 |.101R| 49210 20| 1767 3150 214) 99ss| 96| 64| -02] 01
18] 4662} 92 08 21 1538 02 15 39 23 18| 3624 18| 94} 9 7.5] 238| 9907| 92| 60| 00| co
119] 4663| 92 08 21 1728 20 17 41 43 |-116R| 6620U 20§ 1342[ 3154 233| 9s94] o3| 62| ool oo
120| 4665] 92 08 21 19 33 52 19 39 0 62R) 021U 30 684 254.5| 23] 99991 96| 5] -01] 00
121} 4667| 92 08 25 155333 16 03 23 |-131R| 8320U 48 | 42| 296.1] 243] 10082| 96| 6.5} 03] o0
122| a6¢9] 92 08 25 17 58 04 18 08 32 76R| 3521 U 20 | 12281 31531 242| 10077 96} 6.1] 03| oo
123| 4672} 92 08 26 15 07 14 15 13 0f 211L| 6664 20| 334f 1780 242| 10000] o95f 67| -03] oo
124] 4673 92 08 26 17 03 09 17 4 36 9R] 43230 20 t693] 316.5[ 24.0] 10084] 94| 6.5] 01| 00}
125§ 4675 9208 27 14 09 19 14 18 26 190L] 43330 20§ 1083 306.0| 2531 tooss| 92| 6] .03] o0
126§ 46761 9208 27 16 09 12 16 13 18 |-109R| 5829 57| 4s4| 2153| 25.0] 10095] 94 66} 03] 0O
127| 4677 9208 27 181337 1822 2 -60R| 2921U 20| 1433} 314.6] 247] 10093] 94| 65| -04] o0
128] 4680[ 92 08 28 13 14 39 13 23 0] 165L] 27200 20 751| 264.6| 256] 10101} s8] 63| -03] 00
129] 4682| 9208 28 151310 1526 47 |-i28R)] 8021U 20| &73| 257.1| 247) 10101 91] 66| -03] 00
130] 4683 92 08 28 17 17 48 17 28 06 erE 33200 20| 1955 3139 244 10007 90| 66 00] 00
131} 4686] 92 08 28 19 23 25 19 31 26 38R| 28220 21| 9m4} 3is2| 247| 1000.0] oo] 67| -01] 00
132| 4688 92 09 01 13 45 31 13 51 03 2181 7678 261 573| 2zs50| 258] oosei 91| 64] -02| 00
133] 4682 92 09 01 17 48 05 17 56 14 -43R] 27200 20§ 1013] 3059 238§ 10071 | 97] 63| -02] o1
134| 4690 9209 02 19 00 58 19 06 54 -38R| 34350 20| 4s52) 2263) 249] 9s92] 9] 65| 03] o1
135) 4692] 92 09 03 11 53 50 12 02 41 176L]| 33250 20| 1048 3060 262 9968 86| 67| -0.1f 00
136| 4694] 920903 135226 140547 |-1198] 76210 20§ 1693] 315.0] 261] o970l 83| 67| -02] oo
137] 4696] 92 09 03 15 57 26 16 07 09 -69R} 3120U 20 | 1252 314.7) 260} 9964 85| 66] 03] o0
138)] 4693] 920903 180246 18 11 20 BR[| 2922U 20| 951 3150} 258| 9960] 9sf 66| -03] 00
139] 4695 92 09 03 20 03 49 20 16 57 -2R| 61210 20 | 16197 3156 255] 9964] 95| 67] 04| oo|
140} 4700] 92 09 04 13 06 09 13 10 41 2221 8260 264 17| t:s52| 269 vese| 82| es] 03| oo
141| 4702} 9209 04 1503 12 15 12 05 -83R] 37260 24| s01| 266.8| 267) 9964| s3] 67} 00l o0
1429 4703 9209 04 19 11 11 19 14 5B -38R| 4527 45| 226) ises) 263 9962 90| 67| .01f 01
13| 4705] 920907 1627 32 163543 | -a2R| 27200 20| s22] 21076] 226] 10038] 78| 65| -04| o0
144 ) 4706 92 09 07 18 29 16 1% 41 41 41R| 48210 20 ) 1666 3152 213] 1w038| s1] 65| 04l eo
145| 4707 92 09 08 1390 15 13 38 26 -94aR| 46400 21} 949| 296.6] 224] 10038 84} 65) 01| o0
146] a711| 92 09 08 17 40 03 17 43 06 39R[ 3737U 33 | 28| 147.2) 216| 100274 86| 65| -02] 00
147] ami2| 92 05 08 1937 19 19 50 19 -5t 8024U 20| 418) 2047} 21.3)] 10032i 87| 67] 02| 6o
148] 4713 92 09 09 10 33 52 10 39 S8 1870 4033U 30| 488] 2356f 234 9997 83| 67| -02] oo
149| 4715} 9209 09 1233 59 12 44 49 |-113R{ 6235U 20§ 1273| 15| 223) 9997 so1] 66} 03] 00
150| 4717} 92 09 09 14 37 24 14 46 05 61R| 2921U 21 496] 217.2| 216] 9988] 94] 66| -04] 00




SATELLITE LASER RANGING OBSERVATIONS IN 1992

Table 7, Observations and data fitting by JHDLRS-1 (continued)
Satellite : Ajisai

] @ {3)Obs. Time(UTC) [CY) (5)Elev {6) 7 (8) 9} de) | (11) | (12) | (13)
No. date caught jost Azst f MXCT LT | RTN{ N RMS| T™MP| PRESS |HUM| iDT | DTS | DTG
YMD hms hms . o W . em| T hPa] %| ons| us| aus

151] 4718} 92 09 09 16 41 19 16 50 &0 -38R[ 31200 20 T67) 268.4| 21.0 997.9 94| 67| -64] 0.0
1524 4719] 9209 09 18 43 16 18 56 05 -4R| 69240 20 { 1718} 3154 205 9973 @3] 671 -05] 0.0
153¢ 4720 92 09 10 09 39 50 09 46 23 163L] 2528 U 20 5921 2369 262 990.9 571 67}f -02{ 0.0
154 47221 92 09 10 11 47 55 11 50 48 -131R| 8539 20 327| 17641 254 990.8 58§ 6.6| -0.2] 0.0
155) 4725 92 09 10 13 43 10 13 51 03 TR 3527U 24 701] 2563 247 990.9 571 67F| 03] 0.0
156] 47271 92 69 10 15 48 16 {5 55 32 S39RY 28240 20 ] 461} 206.6| 244 990.7 34| 68] -04] 0.0
157] 4728 92 09 10 17 48 46 18 01 23 SOR| 51210 2008 10641 3163 234 990.5 56| 646} -0.5] 0.0
158§ 4729| 92 09 10 19 5t 09 20 02 45 -G2L) 53231 22| 660 244613 235 991.2 558 67} -06f 0.0
159F 4731 92 09 11 10 43 46 10 56 40 2W0L) 67230 20| 670| 246.8) 23.2 995.1 44t 61| 03| 0.0
160 4733| 92 09 11 12 49 36 12 56 06 -94R| 44370 30 67t] 276.6]| 21.3 9964 48| 6.1 -03]| 0.0
161 4736 92 09 11 16 54 53 17 06 12 S3TRE 19210 20 | i524) 3162 198 996.8 511 6.6] -05] 0.0
162| 4737 92 09 11 18 56 55 19 09 51 -S3L] 78240 2014 1436] 315.7]| 18.6 997.0 531 65% 061 0.0
1631 47381 92 09 17 11 29 20 1t 34 06 -85R| 3936U 33 188) E37.8F 227 106040 921 59| -0.1| 0.0
164§ 4741 92 09 21 09 51 11 10 02 37 -100R| 4825U 21 | 1141 3153 21.9| 10121 7EH 61| ¢l 0.0
165§ 4743| 92 10 02 10 10 36 10 18 47 -36R| 2923U 20 5311 236.8] 22.9] 10101 g8 721 -6.2] 0.0
166 4745| 92 10 02 12 11 S8 12 19 31 -40R} 5824U 51 828F 055 21.0% 10101 91} 63} -03} 0.0
167| 4750] 92 10 06 10 42 25 10 43 58 -39R] A6461U 45 195 1355) 156] 10130 69f 68| -03| 0.0
168 4755{ 92 10 09 09 56 56 10 08 50 -38R| 4823U 20 #80| 28591 i8.8] 10051 58| 69| 0.1 0.0
169 47563 92 10 09 11 59 52 12 11 01 -59L 5630U 20 ] 1280] 315314 18.0] 10060 56| 69| 01| 0.0
170) 4758] 92 10 16 03 37 {6 03 44 29D | -89R| 4139U 21 457 2163 22.3| 10023 60| 85| 00 0.0
17t} 4759 92 10 20 08 10 0t 08 20 39D -48R| 85310 25 508] 2185 185) 10016 84 727 -0.1§ 00
172 4762 92 10 21 01 02 41 O1 13 00D |-120R| 69200 43 B8B83} 204.8] 213} 10053 48| 751 -0.3] 0.0
173 4764 | 92 10 21 03 08 08 03 17 OSD S66RE 31210 22 600| 2365 227 10049 491 76| 0t]| 0.0
174 4765] 92 10 21 05 12 53 05 20 41D -36RE 3021 U 24 492] 2069} 23.0] 10049 48 71.5] 00| 0.0
175| 4768¢ 92 10 21 09 16 53 09 28 06 69L] 4021U 20| 1246] 3164 18.2| 100671 59| 76| -0.1| 0.0
176§ 4772| 92 10 22 00 18 17 00 22 23D | 223L| 8150 20 3361 754 19.8] 10i4.1 541 73] 03] 00
1770 4773 92 1022 02 12 43 02 23 35D -80R| 3821U 21 JOIp 2485 2031 1014.5 55| 6% -03} 0.0
178 4774 92 10 22 06 21 52 06 29 30D -3IR) 4628U 36§ 44121103 | 200§ 10134 68| 69§ 00 0.0
179 4776] 92 10 26 04 46 39 04 57 14D S3MRY 384U 20F 723 2585 20.5] 10108 53§ 7.1) -1.3]| 00
180 47771 92 10 26 06 47 49 07 00 50D -S51L3 83230 21| ti6t)] 317714 19.7] 10512 468 7.1 13| 0.0
81| 4780 92 10 27 01 47 24 01 57 23D «64R| 3020U 18 874| 287.4| 19.7] 1017.1 45 73] -t.6] 00
1821 4781 92 10 27 08 05 [2 08 06 46D S12L] 3324 18 64y 7 930 | 17.6§ 10154 551 T -17¢ 0.0
183% 4783 92 10 28 00 53 44 01 02 6D STOR| 35270 22 642) 2365]| 184§ 1017.8 48| 77§ -20) 00
184} 4786 92 10 28 07 02 56 07 06 26D -63LE 5229 50 231 1472} 18.8] 10158 55§ 74| -21] 0.0
185] 4792) 92 11 02 02 33 13 02 41 13D | -36R} 3429U 20 550| 226.5f 15.6| 1017.1 43 7.5] -1.1] 0.0
186 4806¢ 92 11 15 17 54 35 18 (4 30 -126R| 7750U 20 1221 1372 12.3] 10108 96| 71§ -i.1} 0.0
187 | 4807 92 i1 15 19 57 50 20 (4 55 STAR| 3329U 23 5151 226.8| 13.8{ 1011.0 69| 7.1} -08}F 0.1
188 | 4820 92 11 24 13 49 22 14 06 10 1851, 3721U 20§ 1216} 3174 11.8] 10128 91 72| 021 00
189 4822 92 11 24 15 49 25 16 02 52 -1ISR| 6520U 20} 2290 3155 114 10if.2 80 7.4 -02] 0.0
1904 48231 92 11 25 00 04 39 60 14 00D <7303 3625U 21 S| 21707 17.0] 10093 68| 7.0] -031 0.0
191 4828| 92 11 25 14 55 07 15 08 54 -133R} 8820U 20 g7t| 2969 13.0] 10038 55| 6381 -02{ 0.0
192] 4841%4 92 11 27 13 08 17 13 20 (2 186L| 4120U 19| 1308] 3157 50F 10226 69| 73[ -04] 00
193] 4849§ 92 12 02 12 40 12 12 53 45 215L) 74200 20 ] 11964 3163 8.5% 10152 651 74| -01] 00
194 485E) 92 12 02 14 43 31 14 55 15 -BTR| 41200 20§ 1690} 3166 7.6 10158 63§ 69| -02] 0.0
195) 4857| 92 12 03 11 47 47 11 59 22 7L 49251 2014 t610] 31637 93] 10195 86§ 69| -0.1| 0.0
1967 4860 92 12 03 13 48 25 14 Of 24 -104RE 54200 20 | 1688 3157 92| 10193 871 70| 0.1 00
197] 4863 92 12 04 10 59 16 1f (4 05 172Lf 3t32 20 586| 2359 9.0| 10250 60 7.0¢ -0.1f 0.0
198 4865) 92 12 04 12 53 36 13 07 26 S122R| 7220U 20 | 2056] 3189 B3| 10254 6t 69} -02] 0.0
199] 48671 92 12 04 14 58 45 15 08 47 -68R| 3220U 20} 4971 2182 111 10254 63| 7.0| -03] 0.0
200] 4871 92 12 08 11 19 i1 11 32 50 223L] 85210 201§ 1600} 316.1| 13.6§ 1008.0 68 69] -02] 0.0
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14 SATELLITE LASER RANGING OBSERVATIONS IN 1992
Table 7. Observations and data fitting b JHDLRS-1 {continued)
Satellite ; Ajisai

Ol @ (3)0bs. Time(UTC) [G)] {(3)Elev (6) N (8) @ jaoan [a2) {Qa3)
No. date caught Jost Azst | MXCT LT | RTN| NRMS| TMP| PRESS |HUM| IDT { DTS | DTG
YMD hms hms . .. . em| T hPa] % ns| us| pus

201 F 4872 92 12 08 13 23 31 13 34 31 BIR) 722U 19 674 2570E} 12.8] 10084 66| 6.9} -0.2] 0.0
202] 4874 92 12 08 17 31 10 17 41 38 JOR| 47220 2% B58] 2874 | 1L.6| 1008.6 68] 7.2 -04] 00
203| 4876] 92 12 08 19 35 15 19 45 39 -S8LE 6137TU 204 L135] 3176 11,2] 1069.0 69] 7.0{ 04} 00
2041{ 48791 92 12 09 10 28 {2 10 37 02 204L[ 5836U 28 175 1283 tt.1] 10110 85| 7.0} 0.2y 0.0
2051 4831 92 12 09 12 28 20 12 39 1¥ O8R| 4823U 25 09| 2564 10.1] 10106 87| 7.0] 03] 0.0
206] 4883 92 12 09 14 34 43 14 42 14 4d0R§ 2723U 20¢ 603]| 2369 93] 10099 88] 7.1] -0.3] 0.0
207 | 4885 92 12 069 16 37 01 16 47 57 37R| 621U 20 9681 297.8 89| 10093 8% 691 041 00
208] 4886} 92 12 09 18 38 29 18 44 46 <501 8722 84 303 1759 10.7| t008.6 85] 7.01 0.5] 0.0
200§ 4887 92 12 10 11 33 21 11 46 25 -16R| 64220 20 ] 2165 3152 13.2 9988 98| 7.2{ o0} 00
210} 4888 92 12 10 13 38 26 13 47 49 -65RE 30200 20 13| 28791 117 998.6 94l 6.5 -0.1] 0.0
211 4889§ 92 12 10 15 42 49 15 52 20 -36R| 3020U 20 851 2863 116 9968 84] 68| 0.1} 0.0
212| 4894} 92 12 1f 10 38 29 10 48 35 -133R| 83191 48 | 155831 13.4 58] 1007.7 52] 7.t] 00| o0
213} 4895 92 12 it 12 42 55 12 53 45 S78R) 36200 20 1 1112] 31741 53] 10090 551 7.1)] 0.0] o0
214 4898 92 12 14 09 58 13 10 11 52 SI20R) 83200 20} 821F 2769 55| 10005 57] 69| 0.1} 00
215] 4900 92 12 14 12 02 36 12 13 16 STAR| 34200 20 | 1505 3159 5.0 10099 50] 71| 01| 00
2161 49041 92 12 14 18 11 32 18 24 34 -62L| 51190 19 18%1] 3168| 29| 10119 66| 7.5] 031 00
217) 4908 92 12 15 09 &4 12 09 17 53 212L) 69200 19 {2074 3152} 4.8]) 10138 66| 7.2} -0.2] 0.0
218] 4910 92 12 15 11 07 18 11 19 16 -89R1 4320U 20 | 1690] 3169 4.5] 10147 611 7.3| -0.2] 0.0
219 4913 92 12 15 17 17 28 17 30 09 SS3L| 762EU 25 | 1584 3156 3.9 1013.2 68F 7.3] -0.3] 0.0
220 4920] 92 12 17 09 17 38 09 31 26 -126R| 76200 20| 913] 29593 7s) 10121 64| 7.2]1 0.0] 0.0
2214 49221 92 12 17 11 22 26 11 32 46 -69R{ 33200 20 [ 1433F 3157 7.8] 101238 601 7.0] GO 00
2221 4924 92 12 17 15 29 13 15 42 21 <O0R| 55200 20 | 1921] 3181 641 10123 50 721 -0.1] 00
223 4926| 92 12 17 17 31 {8 17 43 54 -6SL| 47200 19 { 14861 3163 621 10125 61| 7.2 -0.2{ 0.0
2241 49287 92 12 18 08 23 45 08 37 14 216L) 73200 20} 608) 2458 75| 10164 59| 72| -04f 0.0
225§ 4930 92 12 18 10 29 44 10 38 43 SB9RT 41320 20 T05] 2572 551 1017.8 T3l 14 -04] 00
226 4932 92 12 21 07 49 37 07 52 58D | 220L| 8679U 48 1441 12561 13.8] 10084 85| 73] 011 0.0
227] 4933 92 12 21 09 46 47 09 58 16 -84R| 38204 20§ 1i38] 3t 65| 11.7] 10086 94] T2 02} 00
2281 4935} 92 12 22 08 51 36 09 04 19 SI01RG 50200 20 | 1474F 3158 11.2] 16099 59] 6.5| 00| 00
2291 4937 92 1222 13 04 3% 13 11 41 -36R| 3534U 20 813]| 2860 84| 10104 67| 6.8] -0.1] 0.0
2301 4940| 92 12 25 06 16 11 06 21 30D | 206L| 5858 23 360 18364 89] 10173 52 7t} G0} 00
231 49427 92 12 25 08 11 27 08 23 49 O6RE 4T20U 20 | 1351) 3164 63] 1018.6 59 7.0{ 00] 00
2321 4943 § 92 12 25 12 20 23 12 31 02 -39R| 3720U 22 | 1311 3157 4.0] 10191 6z] 6%] -0.1] 00
233 4946 92 1225 14 21 39 14 35 29 -50L| 8320U 20 ) 1653] 3173 1.9] 10184 76 10| 0.1} 0.0
2341 4947 92 12 28 07 31 52 07 43 18D | 96R{ 45240 20§ 902] 2869 156] 9909 921 74{ 0i] 01




SATELLITE LASER RANGING OBSERVATIONS IN 1992

Table 7. Observations and data fitting by JHDLRS-1 (continued)

Satellite : ERS-1

ml @ (3)0bs. Time(UTC) (4} § (5)Elev @3 M |@® @ jae pan [an (a3
No. dale caught lost Azt fMXCT LT | RTN{ NRMS] TMP] PRESS |HUM| IDT | DTS | DTG
YMD hms hms o] o e em| T hPal %] ns|] psf pus
11 44011 9201 08 0207 10 0209 11D OL| 5749U 47 71| 8 4.5]) 13.3| 19160 51) 64| -1.8] 00
2] 4412| 9201 14 020508 62 10 7D -5L} 5724U 341 342¢ 1953 10.8] 10045 55 6.5] -1.9]| 00}
3| 4417| 92 01 14 13 16 41 13 23 37 -180R| 60210 20} 395 2287 =281 10117 6% 65| 0.5 04
4| 44221 92 01 18 01 31 60 01 34 36D 20R| 6524 62| 181 1453] 6&7] 10071 47| 6.5} -i.6] 00
5| 4428¢ 92 0L 20 02 05 24 02 09 50> -5L| 5726U 138 366| 19651 87| 10216 50] 65| 0G| 00
6f 4437| 92 01 20 3 17 19 13 23 26 <180R[ 6026U 221 286] 1798 27} 16199 75 6.5] -09} 00
T| 4442 92 01 23 02 05 06 02 11 08D OL| 5724U 24| 439] 2165] 9.5| 10056 50| 6.5] 23] 00
8| 4449] 92 01 23 13 16 40 13 23 23 -180R| 60200 23 612 2766 4.5] 10077 65| 641 -0.9] 00
9| 44513 92 02 10 13 16 47 13 23 40 -180RY 6121 20 ) 411§ 2163 3.8] 10088 7y 62| -1.0}] 0o
1G] 44661 92 02 14 12 43 41 12 50 42 I50L] 61200 20} 712| 2750/ 4.5) 10106 2] 64} -0.7] 00
11] 4497 | 92 02 26 12 44 30 12 48 48 150L]| 5928U 40 155] 137.01 6.2] 10125 68| 641 -091 00
12| 4513 92 03 06 12 44 22 12 47 50 150L¢ 6226U 56 1351 1371 6.6} 1006.6 15 6‘.4 -5 00
13] 4537¢ 92 03 12 12 44 38 12 50 19 150Lf 61200 233 240 1564 104] 10145 871 64 -0.8] 00
141 4553 92 04 02 (2 44 00 12 50 38 150L] 6024 U 20| 643| 277.1} 14.7| 1003.6 76} 6.4] -05| 00
15§ 4567 | 92 04 16 13 44 01 13 48 16 «155R| 3221U 26 231 167.0| 10.6] 10027 68| 62{ -1.1§ -1
16| 4568] 92 04 20 02 05 40 02 07 30D 0L 5730 54 99f 1176 20,61 10023 5z 6.3f -02] 00
17] 4574§ 92 04 20 13 17 30 13 24 35 SIB0R| 60200 20 f 202| 22734 134] 10074 66| 63| -1.0] 00
18] 4578 92 04 21 12 51 03 12 53 21 15SL| 6549 20| 222 156.2] 166 10047 74] 63] -07] 00
19] 4583 | 92 04 22 12 16 52 12 21 18 1206L] 3225U 21 1461 137.3] 164 997.9 §01 6.2] -0.5] 00
20| 4584 92 04 23 02 11 33 02 14 49D -SLE 5031 U 43 771 117.8] 193] 10069 791 6.5| 17| 00
21{ 4591 ‘92 04 28 12 28 03 12 33 10 130L) 4130U 20| 405| 206.1f 18.2| 10003 89| 64] -04; 0O
22} 46011 92 05 21 13 44 03 03 49 20 -145R| 3321U 20 383) 206.1 )| 171 7.5 691 63] -0.6] 0.0
23| 4603] 92 05 25 13 17 43 13 20 22 -18GR 3 61 24 54 253F 2387 149 9979 60} 67} -0.6] 0.0
24| 46073 92 05 26 12 51 12 12 53 29 ISOL} 6148 20 89| 8 11.0§ 14.2] 1000.8 86| 6.6] -0.6] 00
25] 4612 92 05 28 13 24 40 13 30 Oi S170R| 53320 22| 245 1864 14.0] 9986 75] 641 0.6} 0.0
26} 4614 92 06 01 13 02 22 13 04 52 163L} 8557 20 i 186.0] 18.0] 10049 95f 6.6] 06| 00
27| 4617] 92 06 03 13 36 38 13 40 46 -156R| 3931 U 24 78] 9 831 185] 10053 9| 6.9] -0.5! 00
28| 46191 92 66 04 13 07 14 13 08 03 -I91R| 7879 56 s6] 7 69| 199§ 10021 91y 67| 04} 0O
29] 4628 | 92 06 24 12 3B 49 12 41 16 141 4950 26 31§ 1761 193 998.4 T} 60| 00| 00
30} 4634 92 07 10 12 33 04 12 3% 13 13917 4524 U 208 740 2753 23.9| 10084 88| 6.8]1 -0.3] 0.0
31| 4642] 92 07 24 13 32 50 13 38 44 SIS9R| 4224 U 20| 763| 296.2| 2481 16045 T2 67} -03] 00
32| 4644 92 07 27 13 38 53 13 42 43 160R| 3625U 30 133§ 119.0| 259| 10010 16| 6.2] -6.3] 00
33| 4646| 92 07 29 1236 27 124206 § 138L) d920U 20| em) 25 5.01 26.7| 10001 85] 6.6] -0.2] 00
34] 4648 92 07 30 13 44 21 13 49 37 S152RG 3221 U 20§ 665| 2757} 264 10003 83] 6.6] 0.3} 0.0
35 4649 92 07 31 13 12 69 13 19 18 |-184R| 6321U 19| 1032| 3052 | 263} 1000.1 8t} 6.6 -04| 00|
36| 4652F 92 08 06 13 26 23 13 28 05 ¢} -173L| S5149U 44 206¢ 14 53 24.2| 1006.2 93] 64] -0.1] 00
37| 4653 92 0B 10 12 58 20 13 04 44 163L] 8025U 23 5891 254.8} 24.3| 1005.6 92| 66| 031 00
38§ 4657 92 08 20 12 43 46 12 48 24 ISIL} 61200 49| 654| 236.7| 240} 9953 92} 5.9 -0.1] 00
39] 4671 92 08 26 12 5507 13 02 15 160L] 73210 20| 1330 3183 24.9| 10093 94| 62| 02| 00
40| 4681% 92 OB 28 13 32 23 13 39 05 -163R| 41200 18| 650) 244.8] 254| 10101 88] 6.61 -0.3] 0.0
4] 4687 92 09 01 13 06 37 13 13 53 -189R| 7823U 18§ 46121123 26.0]1 10086 9t] 6.3} 0.2} 00
425 4693 92 09 03 13 44 31 13 49 41 S49R | 32220 26 | 272 1550 2601 997.0 83} 6.6] -0.2| 00].
43[ 47141 92 09 09 12 17 41 12 21 31 120L] 31280 2 2321 1663 | 223 999.7 91| 6.6] -03] 0.0
Ad] AT24F 92 09 10 F3 23 44 13 30 23 SIT3R] 51210 20| 493} 217.04 241 990.7 61] 6.6] 03] 0.0
45] 4746] 92 10 06 0f 55 43 01 57 05D L 15500 76 40| 7 67] 19.5] 16106 a6F 6.7[ -02] -0.1
461 4751{ 92 10 06 13 06 35 13 10 15 . |-189R| 7723 U} 74 326| 184.0] 14.5] 10132 63| 6.8] -0.5|] 00
47| 47571 9210 09 13 12 04 13 19 18 -182R} 642t U 19 | 1113} 314.5) 16.6] 10064 621 69] -0.2] 00
48| 476G 92 10 20 12 27 12 12 33 25 131L} 4021U 20§ 24i| 146.8] 163 10027 65 7.4] -0.1] 00
49; 4763 | 92 10 21 02 22 15 (2 28 16D -14L] 38200 20 16| 1463 22.8] 10051 48] 741 -03] o0
S0] 4769) 92 16 21 13 35 18 13 41 3¢ -I58R) 3921U 19| 644; 2457) 14.8] 10097 74 73} 014 00
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16 SATELLITE LASER RANGING OBSERVATIONS IN 1992
Table 7, Observations and data fitting by JHDLRS-1 {continued)
Satellite : ERS-1

IR (3)0bs. Time(UTC) @ | G)Elkv @] 7 |®] ® Jlan|a[dd
No. date caught lost Azst [ Mxcr LT ] RIN| N RMS| T™MP] PRESS [HUM] IDT | DTS | DTG
YMD hms hms I en| T hPal % nsf us| ps

s1] 4778{ 92 10 26 12 39 02 12 45 02 143L| s12su 20| 777| 2660 13.1] 10147| 68| 7.4] -1.4] 00
52] 4784 92 16 28 02 62 41 02 9 03D oL| s827u 20| ss1| 2770| o] 10175 44| 71| -211 o
53] 4797 92 1104 125515 1302 10 160L| 71230 20| 614} 237.1)] 149] 10158 s8] 75| -02] co
54| 4790 o2 11 11 1237 08 12 42 04 1428,] 49380 20 | 619} 2350] 103} 10186 ] 69} 71| -0.1| oo
ss| 4x26] 92 1125 13 3743 1341 18 [1seR| 39380 20| 138 1167| 106 10040] 68} 69] 01| 00
s6| 4832] 92 1126 130315 131820 [anRr| 82200 22| 723] 2678 73] wizi]| s3| 69| -01] o0
57) 4346 92 12 02 02 02 09 02 0% 49D 20| s123U 20| so6| 2757| 179 1t01| 60| 70| 01f oo
58] 4850] 92 1202 13 1442 1321 53 |-18IR| s420U 20| o9r) 3052) s8] 10154 65 69| -wif oo
59| 4858| 92 12 03 12 44 23 §2 50 55 14or| s028U ts| 983) 3055] 89| 10193] 37| 7.0] 01| o0
60| 4832] 92 12 09 12 58 36 13 02 06 10| 7978 19| 414f 1958 101} 10104 85| 721 03| 00
61] ao11] 921215 130939 131230 |-189R{ 7879 28| 299| 1689| 36| 10143 66| 7.3} -03] 00
62] 4923] 92 12 17 1343 58 13 49 20 |-151R| 32200 20 277| 1572| e8| 1125| s¢| 70| 01] oo
63| 4936 92 12 22 12 46 26 12 53 26 1SIL} 6421U 20 886| 2962| &3] 10104 67| 63| 0.1 oo
64| 4344 92 12 25 12 51 59 12 59 19 571 712t 09| 35| 2661 | 3] wiva]| ] 70| 01 o




SATELLITE LASER RANGING OBSERVATIONS IN 1992

Table 7. Observations and data fitting b JHDLRS-1 (continued)

Satellite : Lageos-1

O] @ (H0bs. Time(UTC) 4 {5)Elev (6} )] (8) @) |0y | (an) ji2y (i3
No. date caught lost Azst | MXCT LT | RTN| N RMS| TMP] PRESS [HUM] IDT DTS | BTG
YMD hms hms . e e . cm| T hPa| %P ns| usf gs

1] 43981 92 01 07 08 52 23 09 31 06 30Rp B336U 25§ 1039} 316.0| 121] 10121 80} 65| -0.6] 0.0
2] 4405] 92 01 10 08 17 09 08 58 59 30R| 72320 20{ 163¢| 3168 7.6| 10147 56| 63] -03{ 00
3] 4406} 92 01 10 11 46 28 12 09 47 20L1 39210 36| 5200 3162 47| 10169 65| 62] -0.7{ 0.0
4] 4414 92 01 §4 09 49 4F 10 33 40 20L] 662301 20| 24051 31697 50| 10103 57| 64t -0.2] 0.0
5f 4419 92 01 16 07 05 05 07 48 17D 40R| 5221U 20| 637] 25781 1067 10104 661 651 -0.2] 00
Of 4427 92 0F 18 11 31 01 12 60 13 20L] 3928U 21| 58if 257.01 4.2} 10087 60f 64| -0.6] 00
7} 4431| 92 01 26 08 44 38 08 59 16 25R| 8631 75§ 280| 1769| 65| 10195 68| 64| -0.5] 00
8| 4436 92 01 20 12 16 40 12 39 29 20LF 3123U 24 ¢ 112| 9 83] 24] 10197 77| 64] -0.8] 060
9| 4439} 92 01 22 09 50 18 10 13 34 200 66664 20| 702| 2761 81| 10056] 61| 63§ -0.6] 0.0
10] 4444 92 01 23 08 09 55 08 32 00D 30R| 8330U 79| 809 2958} 73] 1047 61| 63} -0.3] 00
11] 4448} 92 01 23 11 42 14 12 11 52 1SL| 34230 20| 365] 1982 55§ 10066 651 64| -0.8] 006
120 4450 92 02 10 08 25 46 08 57 23D 25L| 75490 27 | 1605} 316.2| 8.7} 10071 58 63| -0.6] 00
13} 4452 | 92 62 10 15 10 37 15 36 19 80L{ 3833U 204 755 276.8| 22| 10086 81| 64| -1.1] 00
14] 4453 92 02 10 18 23 17 19 10 20 200RE 74210 21 1 1891 3197 26| 10093 74| 64] -1.4] 00
15] 4460] 92 02 13 17 50 50 18 30 08 -210R| 8425Y 36 2155 3158) 60| 10036 78| 64{ -3.3}] 0.0
16] 44641 92 02 14 09 55 50 10 27 48 20L| 44270 23| 864% 3161 63§ 10106 68§ 64| -0.5] 0.0
171 4467 92 02 14 16 35 08 17 12 22 125L| 6534U 24 | 1970 3163 2.8; 10104 76f 64| -1.1] 00
18] 4470 92 02 14 20 11 56 20 41 49 -155R} 3527U 21 161 1365] 23| 10104 83| 65| -1.5]1 00
19} 4475 92 02 20 19 63 34 19 38 10 SIBGRY 33400 2012040 3156 31| 10060f 78| 63f -LI1 00
201 4480 92 02 21 14 26 28 14 41 60 TOL] 3434 20| 456] 2562| 24] 10104 6] 63; -1.21 06
21| 4482F 92 02 21 17 56 35 18 16 56 -210R| 8476 20| 1013] 3182| 24f 10104 76t 64| -L5] 00
221 4486F 92 02 24 10 21 33 10 45 10 15L] 34210 29| 116} t:5.9] 56| 10005 75 63] -09] 01
23] 4488 92 02 24 17 12 43 17 42 43 14501 B4 68U 20} 2101 3152 44| 10025 72| 61§ -1.7] 00
241 4491 | 92 02 25 05 41 26 06 00 56D 40RY 53490 357 120] 1174f 93] 10058 743 64] 04] 00
23| 4492 92 02 25 (9 11 08 09 27 53 20L{ 30450 391 219) 1453 544 10090 76l 63| -0.6] 00
26] 4493 | 92 02 25 15 48 47 15 56 43 115L) 5746 57| 4299 2334 271 10123 97| 64| -1.2] 60
27| 4496] 92 02 25 19 12 50 19 41 Ot -165R| 4425U 35| 273} 1771 1.2] i0iz.1 79| 68| -L5] 60
28| 44984 92 02 26 14 21 55 14 56 19 &0L] 3821U 20| 1053] 31638 52| 10123 73| 64} -1t} 00
29| 45611 92 02 26 17 52 03 18 26 53 S200R; 7441U 29§ 1875] 3174 62| t0t17 1; 64} -1,3F 00
30] 4503 92 02 27 06 16 23 06 28 33D J0R| 7430 61 185] 1372} 161 1069.3 7ol 65| -02] 00
31] 45064 92 02 27 09 46 59 10 20 26 ESLY 38210 21| 1229] 3162} 109} 10117 6] 63| -0.6] 00
321 4506 92 02 27 16 30 42 17 08 06 1351 7566 21| 497 2377 72| 10123 791 63)] -1.2{ 00
33) 4510 92 03 03 06 37 19 06 47 03D 25R| 8449 79 69] 1372 134 | 16084 | 654 -0.2] 00
34} 4512 92 03 05 17 42 42 18 06 19 -200R| 7468U 30 | 253} 187.1| 127 9907 80| 64§ 0.0] 00
35[ 4519} 92 03 07 14 50 52 1525 22 1056} 50324 20} 1960 3160 44| 10162| 84| 64 -Li| 00
36| 4521§ 92 03 07 18 13 35 18 58 11 -1S0R| 5320U 20§ 1970| 3156] 44| 10167 854 63| -1.3] 00
37| 4526¢ 92 03 16 17 54 50 18 24 41 SI90R| 63568 200§ 1000 31657 9.5] 10099 78% 64| -11] 00
38] 4528 92 63 11 69 59 10 10 11 44 I5Li 3433 20| 101]i111.8% 120} 10136 821 64| -04] 00
397 4531 | 92 03 11 16 16 41 16 44 31 145L) 84240 70| 179 1563 82| 10154 87] 65} -1.0] 00
40] 4535 92 03 12 08 28 56 08 49 29D 20L] 4941U 36| 124f 117.1| 143] 10134 8| 6.5{ -04f 00
41} 4539{ 92 03 12 15 07 01 15 39 27 115L] 5842U 21 | 1649 316.1] 99| 1147 93;: 64| -1.0] CO
42] 4543§ 92 03 12 18 48 22 18 59 11 -165R{ 4343U 37} 216|191021 165} 1014.5 84t 65| -n.2| 00
431 4559 92 04 13 3 38 52 14 19 55 115LF 5825U 20 | 1945 31661 63} 10064 90| 63] -1.5{ -0.1
441 4566 92 04 16 I3 11 11 13 39 34 105L| 5133U 31| 1134] 3162 109] 1002.3 61 63f -1.0} -0.1
451 4580 92 04 21 13 30 51 13 57 ¢¢ 1151 5850U 26| 827} 3162 17.6| 10045 4] 63| -0.8] 6.0
46) 4587 | 92 04 27 15 39 55 16 10 48 -185R| 6123U 49 ¢ 699] 2858 166 1000.1 89 60| -0.8] 00
47F 4590F 92 04 28 11 08 153 11 27 58 60L3 31290 204 422| 237.1{ 189 9983 851 64| -04] 00
48| 4593F 92 04 30 11 46 35 12 16 03 85L7 39280 21| 1109] 3166 146] 9896 72| 66f -0.5f 00
49{ 4598 92 65 11 10 53 45 11 21 54 T5L| 3525U 21| 587] 294.9| I58| 10184 37| 637¢f -0.5} 0.0
501 4599 92 05 11 14 15 54 14 54 48 -205R| B136U 25| 144f 136.1)] 157] 10189 68F 69| -0.7] 00
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18 SATELLITE LASER RANGING OBSERVATIONS IN 1992
Table 7. Observations and data fitting b JHDLRS-1 (continued)
Satellite : Lageos-I

IS (3)0bs Time(UTC) @y | (5)Clev @] @ | ® | @ [anjanjan a3
No. dale caught lost Asst | MXCT LT | REN] NRMS| T™MP | PrESS |HuM| DT | DTS | BTG
YMD hms hms . e o o em] T hWPa| %| ns] pus} us

51] 4600 92 05 21 11 18 52 11 45 17 9SLf 4531U 30| 979| 3174 19.6] o931 e8] 65| -05f 00
52| 4602 92 05 25 12 43 17 13 08 44 135LE 77230 13 | woop 3159] 153 9979 ss| 62| 05| o0
53} 4606 92 05 26 11 25 48 11 56 32 105L| s123U 38 [ 1338] 3150 153] 10003 82| 65| -05] oo
54] 4608| 92 0526 14 58 10 15 24 36 |-175R| si27u 43] 203| 1562f 13.0] 10008] 92| 64 -07] 60
s5| 46101 92 05 27 10 30 26 10 41 57 5L 3534 2| usliz12o0f 17.8] es0.2i 69 63| 04| 00
56 4611 92 05 28 12 12 35 12 54 37 125L] 6828U 20| 943] 317.9| 14.8| 9984| 70} 63| -0.5| oo
51] 4615 92 06 03 11 1913 11 32 39 105L| s1a8U 45| s48| 2453 203] 10051 | 02| 69] -04] o0
s8] 4620 92 06 04 1328 28 1348 50 |.-206R| 81710 40| 201| 17653 195} 100231 94| 66 -04] oo
59| 46221 92 06 05 12 12 07 12 24 49 126L) 6768 43| 506| 2358|206 10010 84| 67| -04] 00
60| 4627| 92 06 12 13 18 05 1322 20 [.206R} 8171 58| 163 1359)] 192 10005| 71| 6] -02] o0
61] 4630 92 06 24 14 26 21 14 41 49 |-165R| 4039U 32| 37| 196.1) 187] 99s6| 73| 62| 00) o0
62f 4693| 92 07 09 11 20 27 114539 [-204R| 8831U 68§ 101]|10119] 24.0[ 10025 4] 67| -01] 00
63 4635} 92 07 10 13 36 44 14 05 15 {-163R{ 4028U 28 [ 406] 2199 237| 10082| s8] 65[ 03| 00
64| 4638[ 92 07 22 11 4206 11 5231 |-205R{ 8059 31| 1s4f 1352| 262| 10047 89| 67| -01] oo
651 4639 9207 23 1339 21 14 00 45 |-148R| 3129U 21| 48] 127.7) 25.8] 10034 85| 66| .03} o0
66| 4641 | 9207 24 12 00 29 1244 48 |-185R| 5923U 20 | 1865] 2161 245 10040| 82| 67| 02| 00
67| 46431 9207 27 114827 114959 [-195R} 6969 68| 89} 9328| 259) 10008| 96| 64] 02| oo
68| 4645| 92 07 28 10 13 05 10 16 52 16l 7847 58| 67| 8 121) 267 99947 78] 72| -0.1f 00
697 4647 92 07 30 10 50 15 11 06 51 |-205R| 8022 65 s48| 2358f 270| 9992 sol ssf -02| 00
70[ 4650| 92 08 06 08 35 22 08 52 37D | 108L| 52420 46§ 127] w91 27.6] 10051 | sof 67| 0ol oo
71| 4651} 92 08 06 1 3% 60 1237 48  [-175R] 4827U 20| 1936 3155) 24.9( 100621 94| 66| -01f o0
72] 4666 92 08 25 11 06 59 11 1249 |-184R| 5854 44| 105]| 9 101§ 256 w088 | 92| 65| 01| o0
73] 4678 92 08 28 06 58 10 07 04 52D | 87L| 40411 38| 117} 1092| 283] 10086 | 81| 67| ool oo
74| 4679 92 08 28 10 10 09 10 44 04 [-194R| 6833 U 36 | ss1| 2271 2641 10097 | s8] 67] -02] o0
75| 4721] 92 09 10 09 59 46 10 06 38 [-184R| 5721 34| 93| 9 ouf 258 9w0ef 59| 67} 02| 00
76] 4736| 92 09 It 09 02 44 09 16 49D [-213%| 8878 35| 222] 1386 24.5| 9936 45| 62| 02] 00
77} 4740 92 09 21 09 2840 09 38 59 [-193R| 6768 48| s65] 2364 21.9] 10119| 73] eo0] 01! oo
78 4749 92 10 06 100830 1030 04 -160R{ 3838U 20| 446| 2086/ 165] 1w0125] es] 67| -03| o0
79| 4754] 92 10 09 09 1942 09 49 19 [-172R]| 4727U 34| 564| 2359] 190] om0} so| eof -01| 00
80| 4771} 92 10 21 19 26 22 20 09 43 34R| 59230 22 | 1730] 3166 133 10100 75| 68| 02| 00
811 4775| 92 10 22 18 11 53 18 38 26 saR| 3124U 23} iss) 127.9] 197} 1w0152] st] 74] 02] 00
82| 4787 | 92 1028 08 17 30 08 41 43D [-183R§ 5654 U 26 | 691| 2487) 164 10154} &7| 74| -22] 00
83| 4789 9210 29 07 06 41 07 15 50D |-212R} 8765 38| 17| 1870 197 worst 81| 7.3} -26] 00
84| 4790] 92 10 30 0K 58 35 09 26 38  [-1S9R| 720U 25 387| 1894} 194 9992 e8] 74| oo| oo
85| 47941 92 11 02 08 17 05 08 55 07 |-172R| 4622v 25| 331 2081 | 16| 10169 70f 72| ool oo
86§ 4809 | 92 11 §5 20 41 23 20 59 60 21L) 68340 67 | 1037 |31 11.2 | 120] o4l sz 72| 1] o1
87| 4812 92 11 17 17 57 31 18 33 58 39R{ snaou 23 | 103g] 3160] 102]| w178| 77| 6&| 02| o0
88 4817} 92 11 24 06 55 3% 07 06 27D |-192R| 6655 30| 54) 6 1t2] 17.6] 10136 64| 69| 00| 00
89{ 4830 92 11 26 07 27 63 07 57 28D |-172R| 45380 20 [ 103} 9 49| 89} 1007.1| 49| 68| 00f o0
90§ 4836 92 1127 02 38 43 03 0t 35D | 781] 633U 22| 46| 1979) 1w09[ 10186§ 50| 70| -03] oo
9t| 4837] 92 11 27 05 S4 22 06 34 39D [.201R} 7630U 26 | 372] 1892} 14| 10191 4o} 71| 03] oo
92| 48537 92 12 03 05 13 27 05 20 22D | 140L| 8262 42) s} 80| 143] 10178 se| 7.1 ool oo
93] ag15| 9212 08 175243 1811 25 R( 6058 201 41| 3t6.5) 114 10086 ] 69| 67| -04f 00
o4) 4891 92 12 10 18 15 i1 19 00 44 28R| 8126U 20 | 2098| 317.4) 126 949! 4] 69| 02| 0o
95f 4892 92 12 11 04 50 0D 05 03 42D | 140Lf 8273 33| 363) 1974} 94| woe23| as| 72| e8] oo
96( 4902 92 12 14 16 20 49 16 39 04 44R| 4123 a2 | 99| 1492 28} w0112 61| 74l 02| o0
97| 49061 92 12 14 19 50 38 20 33 4t 201 s922v 20 1384 3157| 23| 123} 69| 7.3} 03| oo
981 4907 9212 15 02 38 13 03 07 51D | 10iL] 4844 28| 74| 1068} 92| 10125 ssf 7.1] 01| oo
99] 4931| 921220 014501 01 56 13D | 8oL} 37370 20| 102] 97.1( 148] w0e7| 74| 77| 00f 00
100] 4938] 92 12 24 04 40 33 04 52 56D |-210R| 8656 461 61] 7 10| e8] 10051] 53 sel o1l oo




Table 7. Observations and data fitting by JHDLRS-1 (continued)

SATELLITE LASER RANGING OBSERVATIONS IN 1992

Satellite : Lageos-1I

ay| {3)Obs. Time{UTC) @) {3)Elev (6} ()] (8) (&) () [ Q1) f(12) | (13)
No. date caught Jost Azst { MXCT LT | RTN| N RMS| TMP| PRESS |HUM| IDT | DTS | DTG
YMD hms hms . . e . em] T WPa| %| ns{ us| ps

1] 4788] 92 10 28 08 47 19 09 07 38 630 33340 20| 721} 266.8] 157 10154 71y 73] -2.2] GO
2] 48081 92 1t 15 20 11 53 20 34 45 <130R| 7831U 79| 1146} 3169} 12.9] 10112 76 638] -1.0f 0.1
3] 4816 92 11 24 01 22 07 01 34 16D | -49R} 7120 43 51| 7 85| 175} 10165 57| 701 00f 0.0
4] 4826 92 11 26 01 36 24 61 56 280 | 48R} 7820 63 1171 109.6] 13.9]| 10049 491 67| -0.3] 0.0
5} 4873 92 12 08 16 41 02 17 64 S0 212L[ 8423 80| 1093] 317.04 11.8] 10084 68| 7.0] -0.3] 00
6| 4884] 92 12 09 14 54 59 15 35 47 178L| 5028U 26| 1423 3163] 94] 16095 87 66| 03] 0O
T7{ 4800} 92 12 10 16 55 55 1737 4 -H40R| 8725U 47| 241)] 1669 123} 9957 711 69] 6.2 0.0
8] 48961 92 12 11 15 OF 58 15 52 43 187TL] 5820U 22 ¢ T20| 2685| 4.2] 10095 62| 731 0.1 00
9] 4901 92 12 14 13 30 26 i4 08 43 156Lf 34210 20| 12221 3162] 4.6] 10104 531 7.1 021 00
10] 4903 92 12 14 17 22 44 18 05 14 -124R| 73230 45| 2308| 3199 a2] 10117 62| 7571 02| 08
111 4912 92 1215 152929 16 16 23 20411 7525U 31| 245] 1579¢ 3.1] 10136 T2f 73] 03§ 0.0
12] 4915} 92 12 16 13 39 59 14 25 18 168L] 4220U I8 935| 317.8| 6.1 10121 63| 7.5} -0.1] 0.0
13] 40161 92 12 16 17 44 11 18 15 06 -116RE 67351F 53 370] 1966 7.0] t011.7 60| 73] -02] o0
14] 4925 92 12 17 15 47 20 16 36 02 212L1 83350 21| 2527 3t66] 6.6] 10123 60] 7121 -02] 0.0
150 4945] 92 12 25 13 02 33 13 23 46 1661 4142 21 4291 2069} 3.0] 10189 71} 69 -0.1§ 0.0
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20 SATELLITE LASER RANGING OBSERVATIONS IN 1992
Tabte 7. Observations and data fitting b JHDLRS-1 (continued)
Satellite : Scarlette

ml @ (3)0bs. Time{UTC) @) | (5)Elev @F @O [@®F O Jan]an a2 [a»
No. date caught Tost Azst § MXCT LT § RTN | N RMS| TMP| PRESS |HUM] IDT | DTS | DTG
YMD hms hms . 0 e . em| T hPaj % nsp as] us
1 4399 920107 143419 144230 | 220L| 7720U 34| 614| 2461] 114] 10134 e8] 63| -09] 00
2| 4408 92 01 10 13 43 43 13 53 18 2251 s423U 20| 665 25635| 47| 1wi69| 53| 64] -08] 00
3| aa15] 92 01 14 11 24 33 11 31 4 180L] 34220 20| 324] 1767 44] 10108] 60| 65{ .04] 00
4| 4426] 92 01 18 10 51 35 11 00 36 21s.] 67210 20| e82] 2758f 40} 10090] 62| 64| -05| 00
5] 4433] 92 01 20 09 42 03 09 49 41 190L} 41210 20} 342f 176.1| 48| 1w0199] 77 64| -06] oo
6} 4435) 920120 113125 1139 14 [.100RE 47250 20| soy| 2ss58] 35| 10202] 76| 64| 07} 00
714440} 9201 22 102242 102837 |-115R| 66490 22| 64| 8 38] 79| tooss| eS| e4] 07| 0o
8} 4446| 92 01 23 08 55 06 08 58 33 195L] 4645 21| 109] 1055]| &5) 1w049] 66| 65| 05| 00
of 4457 92 02 13 02 5505 03 01 54D |-130R| 7725U 24| 229 1581 129} 10046 | 1] 64} 26| oo
10| 4459] 92 02 12 10 16 04 10 24 22 -S0L) 8028U 211 473 2365| o1 10mds5) 71f e2f -26] 00
11] 4463] 92 02 14 08 46 56 08 53 40 35R{ 127U 26| e613| 2555 7.6] woes| 62| 65] 04| 00
12} 4465] 92 02 14 10 34 50 10 43 28 65L] so21u 20| s2s| 2360] s6f io108] 71| s5| -06] oo
13§ 4476] 92 02 21 00 02 38 00 10 22D | 2200] 7221U 20| 173)13 124 eof 10080 72| 63| -1.5] oo
14| 4479| 92 02 21 07 29 32 07 31 583D | 4sr| 7443 207 129] 1244 62| wos2| 7| 64| -05f o0
15| 4485] 920224 063242 0635 59D | 4sRi 7623 76} 79| 9s2| 104]| 9s2]| 70| s2] -08| 00
16| 4490] 92 02 25 05 0544 0509 54D | 25k 35330 20| 166| 1363 9.8} 100s6] s8] 64f -02| o0
17] 4502} 92 02 27 05 41 55 0549 49D | -50L| 7824 U 21| 241) 1992] 165] 10090 67| 64| -02] 0o
18] 4509] 92 03 03 03 42 51 0348 27D | -aor| 6546U 20| 496} 2555] 137 10084 | 70| 65] 00| 00
19} 4524 92 03 10 17 3333 1735 4 2051.| 5439 24 s8] 1097)] 94| 10009| 78| 64| -10| 00
20| 4533 9203 11 174639 1750 36 [-130R]| 8522 81| s07| 2355 79) 101491 s8l 64| -1.0] oo
21| 4541 92 03 12 16 18 14 16 24 49 185L| 3422U 20| 223) 1765) 95| 10149| 90| 65| -0} oo
22| 4547] 92 03 30 11 11 56 11 19 53 215L] 6935U 21| 494] 2470| 13.0] 10069 84| s9| -06[ 0o
23] 4548 92 03 30 13 01 17 13 08 45 -85R| 3623U 20 181{ 1479 11.0] 10086] 86| s9| -07| oo
24{ 4550 92 04 02 10 19 37 10 27 24 220 7625V 34| s8] »ase] sz} 10023]| 9s5) 63f -04] oo
25{ 4552| 92 04 02 12 12 53 12 17 4t A5R| 3433 20| 174] 1356] 145 10036] 67[ 63| -05{ 00
26| 4562| 92 04 14 14 17 29 14 26 35 55t 76200 22| 767] 2586} 84| 10099 72| &3] -n3] -0t
27| 4572 92 o4 20 10 49 58 10 52 30 A0R| 38380 33| 92 1050| 145] 10058 70| 62| -07] 0o
28 4577 92 0421 110724 1112 59 40R| s634U 36| 197] 1578 17.7] 10053] 73] 63| 06| oo
20] 4579 26421 125709 1303 02 751 3620U 28] 623| 2547) 17.8| 1w00a7] 73] 64| -07| oo
30| 4582) 92 04 22 11 27 13 11 28 20 50R{ 8642 64] 82| 953] 1687 9923| 64| 63| -04f 0a
31} 4586 92 04 23 02 37 53 02 40 42D | 185L| 3434 24| 73| 9 63) 193] wose| s3| &5 -1.3[ o0
32[ 4589 92 04 28 00 43 3¢ 09 52 50 -50L| 7827u 20| 11783 3155f 196] 9951|384 6a3] 02| 00
33| 4502| 9204 30 08 33 01 08 42 13D | 4sk| 7227U 21| s517] 2357| 126 9840 s9l esf -03| oo
34| 4596] 92 05 01 07 03 56 07 09 32D | -30R| 3727U 28} 198| 1574 185§ 10000 | 4] 67| -01] o0
35| 4597| 9205 01 08 53 30 09 Ot 44D | -55LF 72360 20§ 33s| 2364 t70] 10008] 67| 65] -02] oo
36{ 4629f 92 06 24 14 17 02 14 19 ¢4 a9R[ 6020 55| 70§ 9 152f 18.6| 9984| 73] sof oo| oo
37| 4656 92 08 20 11 29 47 11 32 45 180L) 3534U 20| 395§ 1354 246| ws1| 93] 64| co| o1
33| 4658| 92 08 20 13 16 11 32257 |-106R| 5328 U 30| 176} 1274] 235| 99s55] 93] 5| -e1] oo
39| d651| 92 0821 11 5241 11 53 49 210 6334 251 so| 6 s4]243] 9990] os| s9| -02f oo
40| 4664] 92 08 21 19 69 05 19 17 14 42r{ 6736 U 21 | 372| 1857 233 9907| 94| 64| -0i]| 00
41§ 4668 92 08 25 16 48 04 16 52 00 31R| 36280 34| 220] 1464 244 toozo| esi 61 -03| 00
42} 4670} 92 08 26 11 37 53 11 42 04 -99r| 4545 20| 445] 204.5| 253| 1w0000] 95| 65| -02] oo
43| 4674| 92 08 26 18 55 29 19 04 21 aoL| 43220 20 § 1262 3147 2350 10082) 95| e8] -01] 60
44| 4684 92 08 28 17 46 07 17 53 03 57L) 64340 3} 3%6| 1856] 244f 10007 90| 6] 00| oo
45| 4695] 92 09 03 14 14 02 14 20 22 A3} 43240 32| 255| 1571 260 70| 3] 66| -02| o
46{ 4701 92 09 04 14 32 48 14 42 25 AR| 64220 21| 599} 2357|268 9962] 82| 66| 00| oce
47{ 4708 92 09 08 14 02 26 14 10 21 54| 73330 24 | 378} 1868 224| 10038] 84| 65| -0 o0
48} 4716] 92 09 09 14 20 47 14 28 15 -68L| 4421 U 28 | 653 2455|2171 90| 4| 67] -03f 00
49| 4723| 92 09 10 12 50 49 13 00 29 A6R| 7422U 20§ 993 3057 248 990.7) sg| 67 -03] 00
s0] 4732] o2 09 11 11 21 37 11 27 15 28R} 3521U 291 187| 1347| 223] 996.0] 46} 60} -03] 00




SATELLITE LASER RANGING OBSERVATIONS IN 1992

Table 7. Observations and data fitting b JHDLRS-1 (continued)

Satellite ; Starlette

(3] {3)0bs. Time(U'IC) (4) (3)Elev 6} [4)] {8) @ [ae [an [d2 | ¢
No. date caupht lost Azst | MX CT LT | RTN| NRMS} TMP| PRESS |HUM| IDT | DTS | DTG
YMD hms hms . . e N em| T hPa % ns| ps] us
51} 4734 92 09 11 t3 11 28 13 13 42 -58L1 6632 60 75( 975{212}F 9964 49{ 6.1 .03] 00
52| 4747 92 10 06 04 57 06 05 01 29D | -54L) 73740 20| 37| 16514 205} 10005 431 67} -0.2] -01
53| 4761] 92 10 20 15 30 56 15 16 47 193L) 41330 20| 386f 20641 14.6| 10027 77] 7.5} -0.2] 60
54 4770} 92 10 21 15 50 06 15 53 53 216L 7146U 491 389| 1854 14.3] 10097 72} 12| -0.21 00
55| 4779} 92 10 26 13 47 17 13 55 14 20IL| 5228U 20| 390| 1888] 143] 10147 60| 7.2] -1.4] 00
56} 4782 92 10 27 14 05 66 14 14 40 225L| 8620U 21| S531] 2372 133] 10165 65] 74] -19] o0
57| 4791 92 1030 13 1S 06 13 24 -136R§ 8528U 19| 394f 1983 155 1003.2] 55| 74} -0.1] 00
58] 47967 92 11 04 11 14 50 11 22 34 216L3 6940U 20| 197(1314.9] 159] 10152 84} 73] -02] 00
591 47981 92 11 11 09 57 25 (9 59 46 -11SR| 6240 21} 105| 9 67[ 16.9] 10i82| 76| 64| -0.1] 00
60 48001 92 11 11 15 24 53 1531 18 S32R| 36270 201 469) 2061 | 96) 10189 | 72| 75] 0201 00
611 4802 92 11 11 17 14 26 17 20 45 -60LF S635U 22| 5071 2182 9.5 10186 7] 72 61} G0
62| 48031 92 11 12 08 20 36 08 29 54 204L: 57240 21§ 1104 3153} 164] 10182 T 12| 0.0] 00
63] 48041 92 11 12 10 09 50 16 19 09 S96R| 4120U 19 | 1351 3144} 12.0] 10189 88| 72| -0.1] 00
64] 48101 92 11 17 15 30 36 15 32 36 <651 4620 33 1711 1348 EL5] 16182 751 7.5] -0.2] 00
65| 4813} 92 11 18 08 34 32 ©8 36 23 -84R| 3732 22 1641 14721 14.21 10191 79] 69; 0.0} 00
66} 4814 92 11 18 14 03 21 14 06 D1 -44RY 6747U 64 52} 8 83f 10.7] 10202 82 7.0t -0.1| 00
67| 4818 92 11 24 12 21 55 12 22 28 A7R| 7960 T 02| 964 12.1] 10128 96t 73] -0.1] 00
68| 4824 92 11 25 10 52 35 10 56 20 S33R| 3939U 25| 274 1546 12.9] 10045 65| 70| -0.1] 0O
69| 4825§ 92 11 25 2 37 51 1247 03 SS8L| 60210 28| 8l6) 27637 113 10045 71 69] 0.1} 60
701 4831} 92 11 26 11 10 19 1 17 34 -A1R) 57400 20 | 564} 22791 15| 10106 341 70} 0.0] 00
71| 4838| 92 11 27 09 40 50 09 45 46 S27RE 31290 200 592| 2366) 6.6] 10215 60} 7.1 03] 00
T2) 4839] 92 11 27 11 27 08 11 36 59 -49R| B421U 21| 802] 2861 6.0] 10221 62| 72| -03] 00
T3 4844 92 11 29 10 18 04 10 22 41 2R 6230U 57 5691 2268 11.9] 18149 89| 7.0{ -0.1] 00
ThE 4847 92 12 02 03 5332 04 01 G1D | -86R| 37200 25| 4201 1953 17.5] 16099 55] 6.8] GO} 00
751 4848 92 12 02 09 25 33 €9 35 37 4R 67210 24 8371 2856 10.0] 10136 611 7.1 09| 0.0
76] 4852 92 12 03 02 30 44 0232 00D |-125R§ 7434 23 98 9 7.7f 13.8] 10193 60} 69] -041 0.1
77| 4854 92 12 03 07 57 58 08 04 22 J33R| O35290U 20| 502 21672 125] 10186 69 7.1 0.0 00
78] 4855] 921203 09 45 27 09 55 13 -53L| 76240 20 | 10657 3155] 9.9f 10191 83| 711 -0.1] 00
7o) 4861 92 12 04 08 15 09 08 24 50 <36R| 49260 20| 959 29571 11.0] 10237 571 704 0.0 00
80| 4862 92 12 04 10 04 41 10 13 53 -65L] 4520U 20| 1042} 3062} 9.5) 10247 58 7.4} -0.1] 00
81] 4868} 92 12 08 00 21 30 00 30 43D | 221L} 8821 U 21 55| t193] 19.9] 10023 60| 68| -05] GO
82] 48691 92 12 08 07 43 36 07 52 28D | A7R| 7723U 29| 424] 2059] 17.2] 10047 56 73] .01} GO
83]| 4878 92 12 09 08 4522 00 50 11D j-114R| 6264 21 1921 13611 163] 10114 56| 671 -0.6| 00|
84} 4918 92 12 17 05 16 40 0520 49D § -53L| 7760 18| 181} 1351} 10.7] 10104 53] 751 0.0] OO
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SATELLITE LASER RANGING OBSERVATIONS IN 1992

Fahle 7, Observations and data fitting by JHDLRS-1 {(continued)
Satellite : TOPEX

@ (3)0bs. Time(UTC) ) (5)Elev (63 Q) (8) @ Janan [an [an
No. date caught lost Azst | MXCT LT { RTN| NRMS| TMP| PRESS |HUM] IDT | DTS | DTG
YMD hms homs N . . em| T hPa % ns| ps| us
1] 4685% 92 08 28 18 24 03 18 25 55 S39L) 5632 20 77| 97.4)] 246} 10085 2] 6.5} 00{ 00
2] 4691] 92 09 03 06 40 34 06 42 46D | 1921 7044 26 189] 134.1] 306 995.5 7] 68| -06] 09
3] 4607 92 00 03 16 26 46 16 38 52 -26R| 8721U 20 919 317.1f 260] 9964 81| 66| -0.3%F 0.0
41 4704 92 09 07 15 59 36 16 07 26 SILE 7756U 20| 738F 29511 23.3| 10040 711 65 -03] 00
5| 4709] 92 69 08 14 23 50 14 31 28 3R] 3431U 20 ] 1086 3153 22.2] 10036 85§ 64| -02| 0.0
6f 4710} 92 09 08 16 1923 16 24 35 4314 4733U 35| 813 2950 220) 10032 86| 6.7} 02| 0.0
Tl 47267 92 09 10 15 05 15 15 14 58 -25R{ 8821U 38| 1458) 3152 246 9%09 54| 66] -04F 0.0
8] 4735] 92 09 11 15 27 52 1539 15 Z38L)] 5520U 20| 15681 3158] 20.8] 9968 47 6.5] 0.5} 0.0
6] 4739| 92 09 17 13 51 19 13 59 18 SB2L) 7524 U 44 ] 1032 3040 | 224 10045 921 6.5] -0.1 0.0
10| 4742| 92 09 21 11 34 49 11 35 41 -1R| 3132 31 o3| 9 62| 21,7} 1013.0 66] 6.4) 00] 00
11} 47441 92 10 02 1 5t 46 11 56 05 -520] 3332 20 2441 1569] 22.0] 1010.1 9] 64] 02} 0.0
12} 4748% 92 10 06 09 30 21 G9 31 27 2IR| 63671 67 1367 114871 193] 10119 53] 71.i] -04] -0.1
13] 4752% 62 10 09 00 38 43 00 48 03D |-11IR} 37220 2t 7483 2675 22.1| 10029 71} 70| 04| 00
14| 4753 92 10 09 08 40 58 08 48 44 -17R} 5RS0U 20 883| 2857 20.1) 1004.0 541 691 -01] 0.0
15] 4766| 92 10 21 05 29 18 05 34 39D OR| 3131U 20 357| 1874 | 23.2| 1005.1 48| 7.5 0.0} 0.0
16| 4767| 92 10 21 07 24 48 07 32 07D | -4iR| 5348U 20| 422} 2050{ 20.6| 100538 541 7.6]1 00| 0.0
171 4785) 92 10 28 G4 15 11 04 19 44D 6R| 3634U 30| 646f 2578| 198 16158 421 7.2]1 -21] 00
18] 4793} 92 11 02 04 09 22 04 20 28D | -24R} 7727U 21 4371 1977 160} 10156 45| 74} 011 00
19{ 4795] 92 11 ¢4 02 59 16 03 07 57D SIR| 42250 25 256| 1586 222} 10130 63] 69| 0.0f 0.0
20{ 4801 92 11 11 16 11 21 16 23 25 187L) 62190 19 | 1778] 3182 97| 1086 T 6] -6.1| 0.0
2] 4805 92 11 15 1546 33 15 58 08 2021 8525U 20 989 3066 139] 10110 93} 7.5] -1.0] 0.0
22) 4811 92 11 17 16 35 44 16 39 26 A11IR] 37340 33 2171 14771 10.5] 10182 7o 151 02] 00
23] 48151 92 t1 24 00 52 52 01 00 20D S52L) 37270 25 458 2071 17.01 10169 57 69} -1.5f 0.0
24| 48191 92 11 24 13 30 58 13 33 38 179L] 5337 20 398| 1959 116} 0128 80| 731 02| 0.0
251 4821 92 11 24 15 19 41 1528 22 -103R| 32200 21 919] 29731 105] 10114 85] 731 -02| 0.0
26) 4827 92 11 25 13 45 55 13 56 34 20200 82311 20| 494§ 21701 11.8] 10040 671 6.9] -0.2] 0.0
27F 4833) 92 11 26 14 08 35 14 19 07 S13SR) 5920U 19 ] 1687 3194 7.4) 10128 53] 7.0] 01§ 0.0
28| 48341 92 11 26 22 07 38 22 15 06D -4R| 36200 31 | 1058] 3069 37| 1017.8 68| 7.1] -0.1] 0.0
291 4835 92 11 27 00 03 08 00 13 53D SABL) 4420607 20 | 1542) 3t 66| 86| 10186 52] 6.8] -02| 0.0
30{ 4840 92 11 27 12 3443 1245 22 172L1 44200 20| 1768} 3149} 54| 10226 67f 7.1] -03] 0.0
3] 4842 92 11 27 14 32 07 14 40 55 -I4RE 37250 20 1369 31641 3.9| 10221 72| 7.3f 04} 0.0
321 4843 92 11 27 222937 2233 03D | -16R} S5821U 42 1 1340 3155 0.1 10223 59 71.0] 01 0.(_)
33| 48457 G2 1129 23 §4 59 2321 05D | -40L| S321U 53| 46220112 1524 10171 57] 691 -03] 0.90]
34] 4856 92 12 03 11 01 61 it 07 09 1561 312413 25 G021 28631 9.1 10193 88§y 7.0] 00] 0.0
35| 4859 92 12 03 12 55 24 13 05 29 S130R] 5028U 20| 1705] 3151 8.9 10193 88| 70| 0] 0.0
36F 48641 92 12 04 11 20 58 11 32 11 181L} 52210 201 1155] 3163| 88} 10252 61| 7.1 01| GO
37| 4866}F 92 12 04 13 19 18 13 27 07 SI0GR) 32240 20 | 1063) 3E69| B} 10256 621 69| -02] 00
38| 4870 92 12 08 10 55 24 1I 06 58 195L] 74230 20 §77¢ 20701 143 10007 64 73F -02¢ 0.0
391 4877 92 12 68 20 52 31 21 02 48 -28L] 83344 20| 920] 28841} 11.3] 10099 69| 7.1] 0.5 0.0
40| 4830 92 12 09 11 18 15 11 28 33 -143R] 6825U 26 1293] 3165 108 10112 84| 68| -02| 0o
41 4893 92 12 it 10 07 26 10 18 54 1870.F 6322U 201 1779 3197 | 61| 10073 521 691 00] 00
42| 48977 92 12 14 09 19 25 09 30 33 179L| 5321U 21 888] 2985 56| L00BS 58 69)] -81] 00
43] 48993% 92 12 14 11 17 08 11 25 40 104R| 32220 20| 7663 28751 4.9] 10104 551 7.2} 01| 0.0
44] 4905] 92 12 14 19 14 23 19 26 46 S0RY 6720U 19| 1299 3155( 24| 16121 T2 L6| 03] 00
45) 4909 92 12 15 09 41 21 09 53 46 2021 8020U 19] 965| 3063 4.8] 10143 62| 74| -02] 0.0
46| 49141 92 12 16 10 04 31 10 15 57 -135R| 5922U 21 | 1445] 3163 7.2 10123 543 7.5] -0.1] 0.0
471 4917} 92 12 16 20 01 07 20 06 47 47L] 45250U 43 549§ 2264 54 10119 68f 7.3} -03] 00
48| 49t9| 92 12 17 08 31 50 08 38 56 173L] 44210 39 374: 1863 81| 10117 60| 73] 00| 0.0
49] 4921 92 12 17 10 29 31 10 37 52 JMRY 727U 21 | 1022] 3158F 79| 10125 62| 7.1 00| 0.0
50} 4927| 92 12 17 18 26 36 18 38 21 -17TRE 58200 20 { 1055| 3073( 6.9] 10121 571 73] -02] 0.0
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Table 7. Observations and data fitting by JHDLRS-1 (continued)

Satellite : TOPEX
@ (3)Obs. Time{(UTC) @ 1 (5)Elkey B 7 J@& ] @ Jaoianfa a3
No. date caught lost Azst F MXCT LT | RTN{ NRMS| TMP] PRESS JHUM| IDT | DTS | DTG
YMP hms hms . o o . em| T hPa} % ns| ups| us

49291 92 12 18 08 53 23 09 03 20 195L) 7220U 35 | 1044 3158] 7.0] 10167 63| 73] -0.4| 00
49341 92 12 22 08 33 31 0% 40 13 -15IR| 81780 20 256 1569] 11.7| 10099 53] 66| @0] 00
49391 92 12 24 (09 15 08 09 24 09 S107R| 32200 20§ 1096 3165] 3.7| 10093 531 74| 0.0} 6.0
4941| 9212 25 G746 25 07 52 06D | 2021 8681 20| 433)20146f 69| 10184 57¢ 7.1} 0.0} 60
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Table 8, Observations and data fitting by HTLRS

Explanation

Column

1 Serial number of passes ranged successfully for each satellite.

2 Serial number of passes ranged successfully from (he beginning of SLR observation by HTLRS
at Iwo Sima and Wakkanat,

3 Observation time (UTC) of the first return and the last return observed in the satellite pass,

4 Azimuth when the tracking of the satellite started at 20 degrees of elevation.

5 Elevations at the maximum, at the first return obtained and at the last return obtained in the
satellite path. U means through the maximum elevation.

6 Number of successful returns from the satellite in the pass.

7 Order of the polynomials applied and the root mean square deviation of the curve fitting to the
measured range.

8 Atmospheric temperature (degree centigrade)

9 Atmospheric pressare (hecto pascal).

10 Relative humidity (%).

11 Calibrated internal delay time of the SLR system obtained by the ground target ranging,
The light velocity change in the air (Abshire, 1980} is used for the atmospheric correction.
This term is corrected for the range data in the final MT file, FR data.

12 Time correction: Transmitting time of GPS minus time of the clock used in the SLR system. This
term is corrected for the transmitted time in the final MT file.

13 ‘Time correction; UTC (USNO MC) minus transmitting time of GPS (USNO, 1992), This term is
corrected for the transmilled time in the final MT file,
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‘Table 8. Observations and data fitting by HTLRS at Iwo Sima
Satellite : Lageos-I

25

(O e (3)0bs, Time(UTC) (4) | (S)Elev ©) n | ® O Q0 (1) | (12) | (13)
No. date  caught  lost Azst | MXCT LT | RTN | NRMS| TMP| PRESS |HUM} IDT | DTS | DTG
YMD hms hms B I em| T hPaj %[ nsf us| us

1 4] 92 01 30 19 47 34 19 50 23 170R| 6242 36 13 542] 196] 10046} 85.0| s09} -1.5] 00
2 7| 52 62 04 16 20 26 16 24 22 0L 4444 41 321 729 208] 10020 | 540]( 509] -1.4]| 00
3 11} 92 02 06 17 05 49 17 17 37 120L] 6162 43 ) 249| 1541} 182} 1007.3 | 75061 50.7| -2.1| o0
4 12} %2 02 07 09 19 25 09 24 52 10L} 4844 36 18] 565 192] 10063 ] 705§ 50.7] -1.8f 00
5 141 92 02 07 18 58 33 19 37 04 170L] 62341 22| 645] 314.3| 166] 10058 ] 84.0] 509} -1.8| 0.1
] 191 92 02 13 17 50 01 18 04 27 150R] 8537 80| 284] 214.04 185 1004.3 | 87.0] 51.0] -1.8{ 0.0
7 21| 92 62 14 16 42 49 16 58 28 120L] 61 60U 41 210 2139} 159] 1007.6 | 95.0] 5Lt| -1.8] OF
8 30| 92 02 26 17 54 54 17 56 20 160R} 1263 67 16] 159| 160] 10084 | 63.0f 51.0] -1.8} 0.0
9 33} 92 02 27 16 33 10 16 44 {9 1ML 7262U 66 16] 81.0] 1561 1009.7 } 660 506] -1.6] 0.0
10 36| 92 02 2B 18 45 26 18 46 24 180R] 5049 50 3] 211 1706] 10128 67.0]| 509] -1.8] 09
1 39 92 02 29 17 19 46 17 23 27 150R]| B465 76 58 139} 17.01 10107 | 7407 509 -1.8f 00
12 43] 92 03 05 17 33 27 17 36 40 160R} 7260 67 51 74.1| 22.2]| 1003.9] 86.0| 508 -i.9| GO
13 48] 52 03 10 15 53 49 18 00 51 T70R| 61 61U 56 28] 7S50 2n2| 10061 | 74.0] 51.6] -1.5{ 00
14 541 92 03 12 15 03 40 15 05 58 110L] 5344 48 13] 648§ 222| 10161 | 84.0] 509] -1.9] 00
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Table 8. Observations and data fitting by HTLRS at Iwo Sima
Satellite : Ajisai

| @ (3)0bs. Time(UTC) @) | (SElev 6 | ® ) {Qoy 1y |02 | (13
No. date  caught lost Azst | MXCT LT | RIN[ NRMS | TMP| PRESS |HUM| 1T | DTS | DTG
YMD hms hms B I emf T hPal  %| ns| us| us
1 1§ 52 01 23 10 44 52 10 51 45 aooL| 55530 23] 370| 2047 182 10079 | 750 50.8] 34| o0
2} 3] 9201200027220029 32 ooL| 4538 26| 12| 4221 19.8] 10107 | 770] 509] -18]. 00
3] S5} 92 02 03 08 56 25 08 56 45 260L| 212t 2t | 200 648] 182] 10083 | 83.0] 512 18] 00
4 8 92 02 05 19 55 17 20 00 35 1701} 2928U 24 | . 0] 944] 193] 10057 ] 100) s1.1| 20| o0
5| 15| 92 02 07 20 04 44 20 16 49 2001} 5423U 20} 112] 154.0) 182] 10059 | sr0f s1.2] 20| 0o
6] 17| 920210192826 193204 - | 200L| 6054U 50 28] 1547 182] 10037 | 83.0] 51.4] 18] 00
7] 20} 92 02 13 18 44 51 18 56 03 a10Lf 66320 21| 407 2353 19.4] to04.2 | 85.0] 513 <18 o0
8] 22| 9202 14 17 55 56 18 01 13 180 4041 21 | 308) 2552 176} 1007.6 | 850 51.2| 08| 00
o] 23] 9202 14 19 57 29 19 59 18 250R| $050 43| 28F 556} 168] 10088 | 87.0| 511} -1.8] oo
0] 24| 92 02 15 17 02 22 17 03 05 150L] 2424 23| 15| 450| 23.6] 10017 | 87.0] 520 18] o
1| 25| 92 02 15 18 59 28 19 03 39 230R| 75420 72| 96] 1552 2381 10021 | 85.0f s08]| 25| 0o
12} 27] 920220 163025 16 4006 | 190L] 503tU 24| 547) 3149] 234 68| 840[s09]) 15| o0
131 28) 9202261508 18 15 18 10 200L} 60270 31 | 378| 2158 156 1007.9 | 660 512 -1.8] o0
14] 20| 920226 17 14 20 17 18 26 270R[ 36350 31] 63| 752| 156] 1008.3 | 66.0] 511 -15] 0.0
15{ 31| 920227 1414 30 14 24 57 180L]| 37210 21 so4| 2551 164] 100 50.0] s09| -18| oo
16| 32| 92 0z 27 16 16 38 16 27 32 250R{ 5430U 21| 763} 215.0f 152| 10096 | 650 s09] -i6] 00
17|  34) 92 02 28 15 20 42 15 33 48 230R| 81220 21| onf :m47| 162] 10121 | 630 51.2{ -1.3] 00
18| 35| 92 02 28 17 27 12 17 31 07 200R| 2421 23| 11| 743 167] 10122 61.0) 510 28| 00
19] 37} 92 02 29 14 27 27 14 38 43 210L| 66260 26| 925| 3151 1724 10124 | 760} 51.0] 18] 00
20| 38| 92 02 29 16 31 42 16 40 24 280R| 3326U 20| s0s| 1251] 168] 10108 | 76.0( 509 -1.8] oo
21| 40| 92 03 02 12 42 30 12 48 29 150L] 24210 20| 115] 1156 21.8| 1004.8 | 77.0( 511 -7} 00
22| 41| 920303 13 53 56 13 55 25 210L| 7364 481 45| 754| 224| 10M3 | 870] 510 -18f 00
23] 42| 92 03 04 14 54 44 15 06 19 260R} 45220 21 | 1087] 3147 19.5] 1008.0 | 850] s1.0] -1.8] o0
24| 44| 92 03 05 20 1751 20 23 52 360R| 2421U 20 167] 1549 220] 10043 § 830§ seo| -1.8[ co
25| 45| 92 03 06 13 07 24 13 16 16 210L] 7933uU 37{ 18| 1054] 224} 10032 920( s09| -1.8] oa
26F  46] 92 03 10 11 32 30 11 43 57 200L| ss27u0 21| 481 2353f 21.7| 10063 | 81.0] 509] -L8] 01
27|  47] 92 0310 13 35 47 13 45 14 270R{ 3928U 20| &40] 2551 21.6] 10070 | 80.0] 511] -18] 01
28] 49| 92 03 10 19 55 14 19 58 30 340R{ 4040 28| 18} 756| 21.0] 10063 ] 7907 s09| 11| o0
20| 50| 92 03 11 10 40 37 10 46 59 170L] 33270 27| sif 1554 205) 10113 |-83.0[ s1.2] -17] 00
30| s1] 9203 11 1239 24 12 51 40 240R| 5823U 21| 941| 3149 19.8] 10011 | 830 s1.1| -1.7] 00
3] 2] 920311 18590719 4 9 350R| 27280 20| 189| 1352) 193] 10107 | 86.0| 51.0] 19} o0
32} 53] 92 03 12 11 44 36 11 57 49 220R| 87220 2t | %42] 3149| 224/ 10106 | 86.0{ 511 ] -21[ 00
33 55| 9203 122001 542015 4 330R| &a21U 21 | 11681 3145 20.9] 1095 ] 880l 51| 15[ oo
34|  s6] 9203 13 10 51 43 11 03 20 200L} 6126U 21 | 657) 3153| 200} tonn6 | 820] 501) c17] 00
35] 57 9203 13 12 56 00 13 02 59 270R| 3620U 27| 372| 2150] 19.2] 10095 | 87.0] 511 -1.8] 00
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Table 8. Observations and data fitting by HTLRS at Iwo Sima
Satellite : Starlette

| @ (3)0bs.Time{UTC) @ | (OElev @l M |®&] o |apfay|ay)|as)
No. date _caught lost Azst | MXCT LT | RTN| NRMS| TMP| PRESS |HUMI IDT | DTS | DTG
YMD hms hms A I eml T hPal % ns| us] as
1 6] 92 02 04 12 51 50 12 59 48 330R| 5328U 24} 72] 1528 205 10028 | 74.5] 511 -1.8] o1
2 o] 92 02 06 11 44 36 11 48 44 3s0r| 3434uU 21 | 272] 313.0| 188 10077 | 40| 511 -1.8] 0.1
31 10| 92 02 06 13 30 49 13 36 01 300L| 4927 41| 97} 1134 191] 10077 | 760 51.1] -14{ 01
4] 13 92 02 07 12 02 12 12 07 06 330R} 5940U 37 [ ns| 123.5] 17.8] 10082 | 760] 51.2] -1.8] 00
s| 16} 920210 11 1117 11 11 44 330R| 6542 48 o 719] 17.6] 10059 | 71.0] 514| -1.8| o0
6] 18] 920213101939 1027 16 320rR] 72350 21} 100| 2131 180| 10043 ] 93.0| 51.6] -1.8] o0
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Table 8. Observations and data fitting by HTLRS at Wakkanai
Satellite : Ajisai

mj @ (3)0Ls. Time(UTC) @) | (S)Elev @i M | & 9 Qo) Q| an | an
No. date__caught _lost Azst MXCT LT | REN| NRMS| tvp | press |HuM| T | DTS | D16
YMD hms hms B B em] © hPal % nsj us| us
1 1] 9208 26 19 13 27 19 17 19 280R| 6664 44| 45| 619.0] 18.6] 10081 ] 100| S19f 18] 00
2] 2] 9208 31 1B 43 21 18 46 15 290R| 7236 63| 19] 743) 82| 10062 100] 51.6) -8 o0
3f 3} 9209 08 11 30 02 11 32 20 190L} 4328 38| 27} 5130 14.7| w0020 99 51.3] -1.8] oo
4/ 4 s2mov 123527 124433 230Lf 7924U 48| 711| 3168 15.0] 10048 84| 513) 19| oo
5| 5[ 920909 14 40 14 14 47 00 270R| 6741U 43 ] 360| 2052| 14.3] 10049 ] 85| 51.5| -1.8| 00
6] 6] 9209 10 15 52 51 15 57 49 290R{ 7067 26| 180} 1466] 124 w009 | 97f 510] 18] 00
A 7] 92 09 1017 47 57 13 00 32 290L) 68230 21| 87| 3171 | 12.2| 10010 98| s11] 18] 00
8| 8 9209 14 10 14 41 10 18 50 200L| 4946 23| 116|11149] 150} 100361 92| s1.s[ -1.8] oo
ol - 9| 9209 14 12 11 34 12 12 50 250R| 8046 611 so| 7s50| st} 10035f o] sz -18] eo
10| 10| 92 09 17 09 30 28 09 38 52 210L| 52440 21| 817] 3143 14.4| 10026 | 89f 5121 18] 00
1| 11] 92 09 17 11 28 55 11 40 44 260RI 7728U 22 | 1466] 3141 14.4) 100381 77[ sof -17| oo
12| 12} 92 09 17 13 30 37 13 41 35 200R| 6722V 32 | 830| 2047] 14.4] 10044 | ¢8] 51.2] 16| o0
13| 13] 92 09 17 15 35 23 15 45 43 290L| 7841U 21 | 1082) 313.6) 136 10048 o8] 51.2| -1.5] 00
14| 14| 92 09 17 17 37 29 17 42 44 270L| 2926U 25 | 217}1317.9| 14.5] 10053 | e8| 511 1.7} 00
15 15{ 92 09 21 69 56 S0 10 06 22 250L] 8751U 21 | 1196] 3137| 114 10154 | 81| 512} 48] 00
16] 16| 92 09 21 11 56 52 12 08 42 280R] 6528V 21 | 882| 3142| 10a] 101581 so| s14f 23| oo
17] 17} 92 09 21 13 58 42 14 11 10 290L) sg26U 21] 791| 3139|100 10164 f 79| 51.3| -1.8] 00
18| 18| 92 09 29 10 50 55 11 01 51 200R| 7136U 21{ 776| 3142] 89| 10143 85f512] -16] 00
19| 19| 92 09 29 12 53 26 13 60 9 290L| 65380 44 | 261 2739 83| 10134 a1 s12{ 15 00
20 20| 92 09 30 09 56 14 10 07 28 290R| 66320 21 | 621[ 2543 | 149| 100081 93| 5124 18] 01
21} 21} 92 09 30 11 59 31 12 09 35 290L[ 8242U 22| 275| 1745 1461 10032 9] 51.2] 18] 01
22[ 22| 92 10 01 05 03 32 09 10 45 280R| 6645U 35| 235/1311.3] 12.1| 10134 | 100f 50.3] -1.8] o0
23] 24| 92 10 61 11 02 58 11 15 40 290R| 8325U 21| 82| 3142| 124 10136] 97| 51| .17} o0
24] 25| 92 10 01 13 06 09 12 10 34 280L| 4528V 45| 235(1513.6| 114 10138 | 100 514} -1.8] ©0
25] 26{ 9210212123612 14 22 290L| 6135 49| 47|1719.5] 154] 10083 | 99) 513| -1.8] .0u
26| 28] 92 10 05 09 29 28 09 38 22 200R| 74320 38| 2327 2139| 9o 10079 | 70| 512 18] oo
271 25| 92 10 05 11 31 12 11 42 28 290L| 58290 21| 770} 3138 86| toos84] 72| 5108 -1.8| 00
28] 31 92 10 66 10 37 08 10 48 53 290L] 7520U 20| 68| 2539 89| 1wi44| 72 51.1| 18] 0.
26| 32| 92 10 06 12 40 18 12 46 19 270Lf 2724U 22| 1n|i1z2] 74{ 1wist| 87 s12| -1.8] oo
30 33f 92 10 07 05 42 11 09 54 54 290L| 8825U 21 | 587{ 2735| 9.0f 10187 | 100| 512 181 01
31f 34} 92 10 12 09 15 54 09 27 48 290L{ 6828U 21 | 805§ 3140| 84| 101621 oo 51.2] 18] o0
32| [ e2wizniennun 260L) 23210 20| 130 134.4| 88| 1w0172.3] 0| s1.2} -1.8] 00
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Table 8, Observations and data fitting by HTLRS at Wakkanai
Satellite : TOPEX _

mp & (30bs.Time{UTC) 4 | (3)Ekev 6) M| ® % 00 an a2y | ad)
No. date  caught _lost Azst | MXCT LT | RTN| NRMS | TP PRESS |HUM| DT | DTS | DTG
YMD hms hms A R em| T hPa|l % ns} us| us
1] 23| 921001 09 26 11 09 36 39 330R] 7328U 23| 762} 3150] 122] 10134 | 99| su1f -18] o0
2| 27| 92 1005 00 00 08 09 09 14 330L7 8724U 39} 860f 3142 89| w075 e8] 511 -1.8] 00
3l 30| 92 1006 09 22 36 09 33 53 320L] e022U 21 | 1935f 313.2| 116 10138 61) 513 18] 02




PHOTOGRAPHIC DIRECTION OBSERVATIONS OF AJISAI IN 1992

Summary - Photographic direction observations of Ajisai by satellite cameras at Iwo Sima, Wakkanai and
the Simosato Hydrographic Observatory(SHO) were made in 1992. 4 photographs were taken
by the fixed satellite camera at SHO, while 4 by the transportable camera at Iwo Sima and
Wakkanat,

Key words : satellite cameraiAjisai-photographic direction observation

1, Observation

Photographic direction observations of Ajisai by satellite cameras at Iwo Sima, Wakkanai and the
Simosato Hydrographic Observatory(SHO) were made in 1992. The fixed type satellite camera at the SHO
is an astronomical telescope with a plate holder controlied by a personal computer (Kanazawa, 1989). The
transportable camera is an astronomical telescope with a manually controlled plate holder. The plates used
in these observations were Kodak professional plates Type TMA X100,

The observation schedule was determined by considering the status of flaghing, the elevation of the
satellite, its distance from the Moon and the possibility of common view. Bach plate was exposed 10
seconds and about 30 flashes of the satellite were taken together with the image of the stars.

2. Directional data of Ajisai's flash

The positions of images on the developed photographic plates were measured with a comparator by
a contractor. The positional data of flashes and star images were converted into right ascension and
declination by the Satellite Data Analysis Computer System (Nagamori, 1989), The star catalogue used for
this computation is the SAO. This computation were based on J2000.

The observed and computed data are shown in Table 1. Right ascension and declination are
described in apparent places. Note that correction of atmospheric reflection is not applied and the direction
of Ajisai's flash is sightly different from the direction of the center of Ajisai.
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PHOTOGRAPHIC DIRECTION OBSERVATIONS OF AJISAI
Table 1. Directional data of Ajisai’s flashes
Explanation

Serial number,
QObservation date,
QObservation time {(UTC, Epoch of the exposure),
R, a, (right-ascension) of satellite flash,
Decl. (declination) of satellite flash,
Sin (Station ID);
7838: The Simosato Hydrographic Observatory,
7305; Iwo Sima,
7320: Wakkanai,
Meteorological data; .
tmp : Atmospheric lemperature (degrec centigrade),
hum : Relative humidity (%),
press : Atmospheric pressure (heclo pascal).
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PHOTOGRAPHIC DIRECTION OBSERVATIONS OF AJISAIL
Table 1, Directional data of Ajisat's flashes

1) (2) 33 (4) &) ) @
No. date lime r.a. decl. stn tmp__hum__ press

Y M D[ h m h m s ¢ ’ ” jib} c % hPa
1 92 1 22118 34 2 25 560 [+ 54 15 13.24 | 7838 | 8.2 57 10056
2192 1 22118 34 2 25 244 |+ 54 19 5717 | 7838 | 82 57 10056
3192 1 2218 34 2 24 442 {+ 54 23 5582 | 7838 | 8.2 57 10056
4 | 92 1 22|18 34 2 23 597 {+ 54 28 17.11 7838 | 82 57 1005.6
5|19 1 22118 34 2 23 109 |+ 54 33 0.35 7838 | 82 57 1005.6
6 {92 1 22|18 34 2 022 301 |+ 54 36 59.27 7838 | 82 57 10056
7192 t 22118 34 2 21 454 |+ 54 41 9,02 7838 | 82 57 10056
8 192 1 2218 34 2 20 558 |+ 54 45 531 7838 | 82 57 10056
9 J92 1 22118 34 2 20 149 1+ 54 49 39,16 | 7838 | 8.2 57 1005.6
10192 1 22[18 34 2 19 305 j+ 54 53 5137 | 7838 | 8.2 57 10056
11 ] 92 1 22(18 34 2 18 395 |+ 54 58 2491 7838 | 8.2 57 10056
12192 1 22118 34 2 17 258 |+ 55 5 1384 | 7838 | 8.2 57 10056
13192 i 22118 34 2 16 567 |+ 55 7 49.67 | 7838 | 8.2 57 10056
4192 + 22318 34 2 15 535 |+ 55 13 3259 | 7838 | 82 57 1005.6
15192 1 22118 34 2 15 8.0 + 55 17 3268 7838 | 82 57 10056
16 192 1 22118 34 2 14 391 |+ 55 20 1135 7838 | 8.2 57 10056
17 | 92 1 22]18 34 2 13 351 |+ 55 25 4955 7838 | 8.2 57 10056
18 | 92 1 22]18 34 2 12 493 |+ 55 29 5316 | 7838 | 82 57 10056
19192 1 24118 49 2 30 517 |+ 17 34 2605 7838 | 3.0 70 10120
200192 1 24118 49 2 30 5.6 + 17 43 4907 7838 | 3.0 70 10120
21192 1 24118 49 2 29 342 |+ 17 50 2645 7838 | 3.0 70 10120
22192 1 24 )18 49 2 28 474 |+ 17 59 4474 | 7838 | 3.0 10 10120
23192 1 24|18 49 2 28 16t |+ 18 6 1536 | 7838 | 3.0 70 10120
24192 1 24|18 49 2 27 439 |+ 18 12 5141 7838 | 3.0 70 10120
25192 1 24 (18 49 2 26 578 i+ 18 22 1698 | 7838 | 3.0 10 10120
260192 1 244118 49 2 26 257 |+ 18 28 4348 | 7838 | 3.0 70 10120
27192 1 24118 49 2 26 11.2 |+ 18 31 36.13 7838 | 3.0 70 10120
2092 1 24118 49 2 25 388 |+ 18 38 3.45 7838 | 3.0 70 10120
20192 2 13|27 49 14 44 185 |+ 4 51 2982 | 7305 | 194 85 1003.8
30192 2 13|27 49 14 43 3544 1+ 4 45 18,71 T305 [ 194 85 10038
31192 2 13|27 49 14 43 345 |+ 4 40 1181 7305 | 194 85 1003.8
32192 2 13127 49 14 43 126 |+ 4 34 31.06 7305 {194 85 1003.8
33192 2 13127 49 14 42 487 |+ 4 28 2041 7305 [ 194 85 1003.8
34192 2 13§27 49 14 42 287 |+ 4 23 11.52 | 7305 [ 194 B85 10038
35192 2 13§27 49 14 42 7.0 + 4 17 2979 | 7305 | 194 85 10038
36 {92 2 13|27 49 14 41 431 1+ 4 11 24.87 7305 {194 85 10038
37192 2 13|27 49 14 41 326 |+ 4 8 4925 | 7305 | 194 85 1003.8
192 2 13|27 49 14 4 230 |+ 4 6 11.62 | 7305 | 194 85 10038
32192 2 13|27 49 4 41 8.1 + 4 2 2t.16 | 7305 | 194 85 1003.8
44192 2 13§27 49 14 40 544 |+ 3 58 4351 7305 | 194 85 1003.8
41 192 2 13|27 49 14 40 376 [+ 3 54 17.63 7305 | 194 85 1003.8
42192 2 13|27 49 14 40 275 1+ 3 51 4161 7305 1194 85 1003.8
43192 2 13|27 49 4 40 2.6 + 3 45 238t 7305 [ 194 85 10038
44 192 2 13|27 49 14 390 486 |+ 3 41 4426 | 7305 | 194 85 10038
45192 2 13127 49 14 39 224 |+ 3 34 50.19 | 7305 [ 194 85 1003.3
46 [ 92 2 13 [27 49 14 38 575 i+ 3 28 3017 ] 7305 | 194 85 10038
47 192 2 13| 27 49 14 38 437 (+ 3 24 5045 7305 [ 194 85 10038
48192 2 13|27 49 14 38 174 |+ 3 17 5132 | 7305 | 194 85 1003.8
49192 2 13127 49 14 37 525 |+ 3 i1 250 7305 | 194 85 1003.8
50192 2 13127 49 14 37 389 |+ 3 7 48.05 7305 | 194 85 1003.8




PHOTOGRAPHIC DIRECTION OBSERVATIONS OF AJISAI

Table 1. Directional data of Ajisai's flashes (continued)

33

(1) 2 3) 4) &) &) )
No. date time .a. decl. stn tmp _hum__ press
Y M D h m h m 5 ° ’ i D T % hPa
St 192 2 18] 27 27 17 26 592 {+ 34 37 5473 | 7838 | 60 56 10050
52192 2 1821 27 17 24 137 |+ 34 28 3989 | 7838 | 6.0 56 1005.0
53|92 2 18|27 27 17 23 343 |+ 34 25 5879 | 7838 | 6.0 56 10050
54192 2 18|27 27 17 23 1.6 + 34 24 195 7838 | 6.0 56 1005.0
55192 2 18127 27 17 22 208 |+ 34 21 3269 | 7838 | 6.0 56 1005.0
56 192 2 18|27 27 17 21 475 |+ 34 19 22,19 | 7838 | 6.0 56 1005.0
57192 2 1827 27 17 21 6.3 + 34 16 48,59 | 7838 | 6.0 56 10050
58192 2 204527 41 18 11 341 |+ 53 59 17.02 | 7838 | 3.6 76 10060
50092 2 2027 41 18 10 440 |+ 54 O 400 {1 7838 | 3.6 76 10060
60 192 2 20|27 41 18 9 57.6 |+ 54 1 52,09 | 7838 | 36 76 10060
61192 2 20127 41 18 8 451 {+ 54 4 2.87 7838 | 3.6 76 1006.0
62192 2 20127 41 18 8 199 |+ 54 4 4378 | 7838 | 3.6 76 10060
63192 2 20027 41 18 7 290 |+ 54 6 842 7838 | 3.6 76 1006.0
64192 2 200127 41 18 7 7.9 + 54 6 3347 | 7838 | 3.6 76 10060
65192 2 20127 41 18 5 510 |+ 54 8 4927 | 7838 { 3.6 76 1006.0
66192 2 20127 41 18 5 4.5 + 54 9 51.31 7838 | 3.6 76 10060
67 192 2 20127 41 18 4 133 |+ 54 11 1025 | 7838 | 3.6 76 10060
68 192 2 20127 41 18 3 497 |+ 54 11 38.03 | 7838 | 3.6 76 10060
69 192 2 20|27 41 18 3 234 |+ 54 12 2109 | 7838 | 3.6 76 10060
T0192 2 20F27 41 18 2 328 |+ 54 13 4449 ] 7838 | 3.6 76 1006.0
1 P92 2 20|27 41 18 0 435 {+ 54 16 3132 ] 7838 | 3.6 76 10060
72192 3 13|19 355 7 5 487 |- 15 4di 332 7305 | 20.0 82 10109
3192 3 13119 55 7 54 303 (- i5 45 4320 | 7305 | 200 82 10109
4192 3 13119 55 7 53 533 |- 15 54 5t.4 ]| 7305 {20.0 82 10109
75192 3 13119 55 7 53 347 |- 153 59 2473 7305 { 20.0 82 10109
76192 3 13119 55 7 53 224 |- 16 2 36,07 | 7305 | 2000 82 10109
77192 3 13119 355 T 52 3581 - 16 8 39.67 | 7305 | 20.0 82 10109
BE92 3 13119 55 T 52 397 |- 16 13 12,26 | 7305 | 20.0 82 10109
79192 3 13119 55 T 52 274 |- 16 16 2242 { 7305 | 20.0 82 10109
80192 3 13|19 55 7 52 3.0 - 16 22 1785 | 7305 [ 20,0 82 10109
81192 3 13}F19 55 7 51 445 |- 16 26 4742 | 7305 | 20.0 82 10109
82192 3 13119 55 7 51 317 |- 16 30 0.72 7305 { 20.0 82 10109
83192 3 13|19 55 7 51 8.0 - 16 35 5466 | 7305 { 20.0 82 10109
84192 3 13|19 55 7 50 499 |- 16 40 2342 | 1305 | 20.0 82 10109
85192 3 13|19 55 7 50 374 |- 16 43 34776 | 7305 | 200 82 10109
86 (92 3 13]19 55 7 50 133 |- 16 49 2940 | 7305 | 20.0 82 10109
87192 9 9123 44 23 46 14 + 68 26 20.88 | 7320 | 14.3 85 1003.8
88 {92 9 9 |23 44 23 44 351 |+ 68 26 721 7320 | 143 85 1003.8
89192 9 9 123 44 23 43 230 [+ 68 25 5847 | 7320 | 143 85 1003.8
900192 9 9 |23 44 23 41 406 |+ 68 25 3747 | 7320 | 143 85 10038
91192 9 9 123 44 23 40 142 |+ 68 25 16.55 { 7320 | 143 85 1003.8
92192 9 9123 44 23 38 358 |+ 68 24 33.27 | 7320 | 143 85 10038
93192 9 9 123 44 23 37 199 §+ 68 24 2987 | 7320 { 143 85 1003.8
94192 9 9 [ 23 44 23 35 544 |+ 68 23 5722 | 7320 | 143 85 1003.8
95192 ¢ 9 (23 44 23 34 434 |+ 68 23 3395 ] 7320 143 85 1003.8
96 |1 92 9 9 {23 44 23 33 12 + 68 22 53.07 f 7320 | 143 85 10038
97192 9 9 {23 44 23 31 351 |+ 68 22 1606 | 7320 | 143 85 1003.8
98192 9 9 |23 44 23 30 232 [+ 68 21 4485 | 7320 | 143 85 1003.8
99192 9 9 123 44 23 28 417 |+ 68 20 5225 73206 | 143 85 100638
1001 92 9 g |23 44 23 2 158 |+ 68 20 2.65 7320 | 143 85 1003.8
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Table 1. Directional data of Ajisai's flashes (continued)

) @) 3} 1G] &3] (6} Q)
No, date time r.a. dec], sin tmp hum__press |
Y M DI h m s|h m s ‘ ! “ D T % hPa
10§92 9 9 (23 44 23 26 532 |+ 68 19 2799 | 7320 | 143 85 1003.8
102192 9 9 [23 44 23 24 235 |+ 68 18 29.60 | 7320 | 143 85 1003.8
103|192 9 9 |23 44 23 22 584 |+ 68 17 3484 | 7320 | 143 85 10038
14192 9 9 {123 44 23 21 473 |+ 68 16 4854 ]| 7320 | 143 85 1003.8
105192 9 9123 44 23 20 57 |+ 68 15 40,15 | 7320 | 143 85 1003.8
106192 9 10|24 52 1 12 355 + 64 41 3293 | 7320 {124 97 10004
107192 9 10|24 52 1 10 384 [+ 64 46 6.39 7320 | 124 97 10004
108192 9 10)]24 32 1 9 490 {+ 64 47 4697 | 7320 | 124 97 10004
109192 9 1w0]24 52 1 8 257 |+ 64 50 2974 | 7320 | 124 97 10004
11092 9 10§24 52 1 6 598 |+ 64 53 1853 | 7320 | 124 97 10004
111492 9 10|24 52 I 100 |+ 64 54 5254 | 7320 | 124 97 10004
112192 9 10|24 52 1 4 462 |+ 64 57 3508 | 7320 | 124 97 10004
113192 9 10124 352 1 3 187 |+ 65 0 13.40 | 7320 | 124 97. 10004
14192 9 10§24 52 1 2 289 1+ 65 1 4397 | 7320 [ 124 97 10004
115192 9 10} 24 52 11 34 [+ 65 4 17.58 | 7320 | 124 97 10004
116192 9 10|24 52 0 58 455 |+ 65 8 12.54 | 7320 | 12.4 97 10004
117192 9 10|24 52 0 57 199 {+ 65 10 3478 | 7320 | 12.4 97 1000.4
118192 9 10|24 52 0 55 511 |+ 65 13 5.57 7320 | 124 97 10004
119192 9 10124 352 0 55 08 |+ 65 14 2340 | 7320 | 124 97 10004
120092 9 10)24 352 0 53 349 |+ 65 16 3976 | 7320 | 12.4 97: 10004
121192 9 "10}|24 52 G 52 53 |+ 65 18 5703 | 7320 | 124 97 10004
122{92 9 10|24 352 0 51 140 |+ 65 20 1064 | 7320 [ 124 97 10004
122192 9 10|24 352 0 49 471 |+ 65 22 1570 | 7320 | 124 97 10004
124192 9 10|24 32 0 48 174 |+ 65 24 2617 | 7320 | 124 97 10004

The computer programs were made by K, Asai and the data'analysis was made by Y. Takanashi and
H. Noda of Satellite Geodesy Office. This report was written by Y. Takanashi and H. Noda.,
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POSITIONING OF THE FIRST ORDER CONTROL POINTS
(Tokati and Iwo Sima)
IN THE MARINE GEODETIC CONTROL NETWORK

Summary - As a step lo establish the marine geodetic control network around Japan, we performed a
simultancous observation program of Ajisai and Lageos at Tokati, Iwo Sima and the Simosato
Hydrographic Observatory (SHO) in 1991 and 1992. The position of the first order control
points two are connected to the fiducial point, Simosato located at SHO.

Key words : satellite laser ranging - satellite photography - Ajisai - Lageos - Starlette - marine geodetic
controls
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Figure 1, Satellite Laser Ranging(SLR} observations reported in this issue.
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Figure 3. Observing site at Tokati.
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Figure 4. Survey map (Tokati),
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Table 1. Positions of the marker at Tokati : the ground survey results in Tokyo datum

Station ¢ A h Note
< ’ ” o r »” m
W =4y s SRR R 4219 06.768 N 143 18 01.686 E 168.70 GSI result
Triang. P. Hiraotori
SECmA (R R 422008,153 N 143 1841115 E 41.938 ibid
Triang. P. Jizodo
HasdEn [+ H 4218 54.791 N 1431956209 E 22.37
Control P. Stone Marker
L— IR T 4218 54 528 N 143 19 55.684 E 24,22
SLR System
HRAFNHTER K 42 18 54.209 N 143 19 55.548 E 23.36
Satellite Camera
+0.262 +0.524 -1.85 Relative

H-T
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Figure 7. Survey map (Iwo Sima),
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Table 2, Positions of the marker at Iwo Sima ; the ground survey results in Tokyo datum

Station ¢ A h Note
a r ” o I » m
ZEEME THEM%G] FL | 244512681N 141 17 25.184 E 161.03 GSI result
Suribatchiyama
IRk EEEEA  Ho 2445 11.165 N 141 17 26.170E 167.73
Old JHD Stone Marker
HEgEn (#El H 24 46 27.835 N 141 18 25.400 E £6.37
Control P, Stone Marker
L —JIEEE T 24 46 29.091 N 141 18 27,571 E 88.20
SLR System
WREFHEEE K 24 46 29.046 N 141 18 27.745 E 87.28

Satellite Camera

H-T -1.256 -2.171 -1.83 Relative
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SATELLITE DOPPLER POSITIONING OF OFF-LYING ISLANDS IN 1992

Summary - This paper is a continuation of the series of report on the satellite Doppler positioning of the off-
lying islands around Japan. The provisional results of the observations made by the JHD in 1992 are
given in this reporl.

Key words : satellite Doppler positioning - marine geodetic controls
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Table 1. Summary of the positions of the fiducial markers expressed in the Tokyo Datum
by means of the satellite Doppler observations

Station Marker ¢ A h

I ” o Fa ” m
FiN ¥ (Hatizyo) H1 33 4 10.196 N 139 49 32817E 223.26
24 B (Yome Sima) Gl 27 29 37.545N 142 12 50.024E 66.91
# B (Muko Sima) H1 27 40 33.087N 142 08 (8.239E 40.67
H ~» B (AogaSima) Gl 32 27 17422 N 139 45 44544 E 423.02

h: the height above the (local) mean sea level
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19924F 12 F i L 7= £l O AcE % Fig, 11487,
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() PR ORE
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Q) AT E ORI L 5 EE oI
HE, BE, 8.
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Figure 1. Doppler positioning in 1992,
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3. KR

Table 212, 5857 — # #MAGNET7 0% J A2 & W B L, WGS-840MRER TR A-SET ~
FHMEDRRERT, Tabledld, Thb5DHAKEL HANBARERLLZDDOTHAH, Table3D
FNTROMBEEERICA LT, FRICGB LA A— s OlER BT, B3 b
OEERFET,

Table 2. Positions of the NNSS antennas (1992) : the sclutions of the translocation
of the Doppler observations in the reference system of NNSS

Station ¢ A H Note

. — -

T H (Simosato) 33 34 39.225N 135 56 12.882E 106.77 BE 825 #F

42 B (Titi Sima) 27 05 17.958 N 142 13 02.589 E 359.05 r BERH

JU 3 (Hatizyo) 33 04 22.905N 139 49 21.689 E 268.06

% B (Yome Sima) 27 29 52.485N 142 12 38.708 E 120.10

B (Muko Sima) 27 40 48.252N 142 08 31L.093E 142,22

# # B (Aoga Sima) 32 27 30317 N 139 45 33.363 E 465.72

H : the height above the WGS-84 ellipsoid(a=6378137m, {=1/298.257)

Table 3, Positions of the NNSS antennas (1992) : the transformed results of Table 2

into the Tokyo Datum

Station $ A g | Translation Note
1 parameters

’ " ’ L4 m
T B (Simosato)yy | 33 34 27.008 N 135 56 23.041E | 67.61 [AU= 147.895
A BB (Titi Sima) 27 05 02.874N 142 13 13.865E |394.57 { AV =-507.705 |IFE - 88 .
A X (Hatizyo) 33 04 10.243 N 139 49 32966 E |247.98 | AW=-679.876 |&F + SEIH
# B (YomeSima)| 27 29 37.545N 142 12 50.024E 15229
H B (MukoSima)| 2740 33381N | 142 08 42409E [172.62
# 4 B (Aoga Sima) 32 27 17422 N 139 45 44544 |449.59

H : the height above the reference ellipsoid of the Tokyo Datum
¥x : the fixed station o derive the transiation parameter

The coordinate of this station was obtained by the ground survey (Takemura, 1983).

OB 7 Table 1H, Table 3R LIZHE T v 75 OB ICHET  JiHiEEnfEHCH 2, Table
41, BERREICLAMBLRELTWA, TableSit, Fy 75 —E#ic L 2% (Table3) & LHIE
WX BEE (Tabled) DETHS, Table6id, REFELZOZHEL L OWERE T, ALEELFICH
LM (1981, /MR 2L, BEEKUSAEL QMBI 8 LRENL % HAEE S L CREEEH
SRR RO 2. Table 78, M EWRIWASAEOMIERRL T,
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Table 4. Positions of the NNSS antennas (1992) : the ground survey resuits in the Tokyo Datum

Station é A h Note

. o A FPY R T

¥ H (Simosato) 33 34 27.098 N 135 56 23.041 E 6761 | en a

4 B (Titi Sima) 27 05 06.827 N 142 12 51293 E 308.97

A (Hatizyo) 33 04 09.908 N 139 49 33.013 B 225.51

% B (Yome Sima) 27 29 41.580N 142 12 27.380E 68.49

B (Muko Sima) 27 40 37.483 N 142 08 19.702 E 89.90

% # B (Aoga Sima) 32 27 15.039N 139 45 44388 B 425.00

h : the height above the (focal) mean sea level

Table 5. Differences between the Doppler results and the survey results (1992)
: Doppler(Table 3} minus survey(Table 4)

Station Ad AA hg
” o m
T B (Simosaio) 0.000 0.000 0.00
AL B (Titi Sima) -3.953 +22.572 +85.60
A 3 (Hatizyo) +0.335 -0.047 +22.47
i B (Yome Sima) - 4.035 +22.644 +83.80
# B (Muko Sima) -4.102 +22,707 +82.72
# + B (Aoga Sima) +2.383 +0.156 +24.59
hg : geoidal height referred to the reference ellipsoid of the Tokyo Daturn
Table 6, Survey results of fiducial markers and other markers
in Tokyo Datum or in local datums
Station ¢ A h Note
° ’ #” ° ’ ] m
AL 3L (Hatizyo) 33 04 09.861 N 139 49 32864 B 22326 |IFERBRLEEA
B (Muko Sima) 27 40 37189 N 142 07 45532 E 40.67 K EE

h : the height above the (local) mean sea level

Table 7. Positions of the reference friangulation points used for the survey in 1992

(expressed in the Tokyoe Datum or in the local datum)

Station ¢ A h

) F s s Id s m
2B &k m = 27 05 02.874 N 142 13 13.865E 307.58
AL KB IV 33 04 04.023 N 139 50 03.888E 288.20
v th2 i (1v) 33 04 17.034 N 139 49 06.319E - 256.75
W OB B B -+ 27 29 37.545N 142 12 50.024 B 66.91
# B XK Wyam= 27 40 37.483 N 142 08 19.702E 88.36
# 2 OB (H1) * 27 40 37.189 N 142 07 45.532E 40.67
Fr& H4B QD 32 27 17.422N 139 45 44,544 E 423.02

h : the height above the (local) mean sea level
the roman number denotes the class of the triangulation points

*+ local datum
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KEEBBEUNHREEEMMEE 15 -6 FIBRLTE L (NIHEOFy 75 —#ilc L 2B
MERE] CRYEH LD, TiROEBHITTFT S,

KRR RIRE HENNA $15

P57 94TH Table 5 e
WHKBE (o-Tori Sima)  -0376 +0.275 +3.59 (F%) —
WHER (wo-Tori Sima) 0375 +0.275 +3.59 (i)

P57 13178 &M
Table 6. Survey resuits of fiducial markers and other markers
in the Tokyo Datum or in local datums

Station ¢ A h Note
MERBBWAER - T mo .
H1 27 51 45351N | 128 14 11461 E 12340 1986.67% I&
H2 27 51 51.880N | 128 14 06514 E 68.39 1978 83X (&
P57 1317AH

Table 6 (32) — Table7 (OF)

RS HREINE $£3%5
P82 3617H A

T, BETVTIEE o o TxFTILLHINE A $=40038 A A=-0026
Ah=-1.08mTCTHb. FRE7¥7FIE

P82 3747H
=L — H1ih
KR SE HEE £5%5

P65 1817H {fA
dATACHTC, BB — 4HATRCHKIIT, FTR_BH

P66 3147H
EHREH2I05mTH 72, — SHELEFLAMTH o 1.

P70 1247 H
EHLAMTH -7, — LEHLMMTH o7
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P78 1TH B
Fable 6. Survey results of fiducial markers and other markers
in the Tokyo Datum or in local datums

59

Station ¢ A h Note
s ” K ” m
PEEERE 34 13 41183 N 136 06 50.370E 27.24
E B S S R 30 49 39712 N 129 25 38.544 E 19,33 e
P78 147 H
Table6 — Table?
P78 1997 H
Table7 — Table§
P79 147H
Table8 — Table9
P79 2317H
Table9 — Table 10
P80 1947 H
Table 16 — Table 11
P80 1617H EMN
Table 12, Survey resulis of fidecial markers and other markers
in the Tokyo Datum or in local datums
Station ¢ A h Note
= r ” © r ” m
MNEBEIRE 34 13 41.183N 136 06 50370 E 27.24
HESHSIERS S 30 49 39,712N 129 25 38544 E 19.33 &IRAE
P80 1677 H
Table 11 — Table 13
P81 1frH &M
Table 14. Survey results of fiducial markers and other markers
in the Tokyo Datum or in local datums
Station 4 A h Note
s ” o ’ ” m
=K. EifasEL 35 40 18.297 N 139 32 26.842E 68.34 GPSH sl bR
Al S A 37 50 54.205 N 136 55 18.655E 12,22 CRE
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60
AKEHERHE HEUME $65
P60 184FH Table 1
Fi8E (Uzi Sima) 31 1157.182 129 28 39.007

FHE (Uzi Sima)

Gi
H

P60 219THB Table 1+

5 (Tusima)
% (Tusima)

P64 214TH Bl

HO 34 1135949
HOQ 34 1135950

Table 6. Survey results of fiducial markers and other markers

1 31 1157121

129 28 39.024

129 28 39.225
129 28 39.224

94.95
95.12

2.86
2,88

&)
(i£)

in the Tokyo Datum or in local datums

€
(iE)

—

Station ¢ A h Note
E-3 I ” o s 7 m
EIHE HI 31 11 57.221 N 129 28 38.927E 95.12 EiEE
#ME HO 34 11 35528 N 129 17 45.305E 2.88 #A
+B  HO 42 18 54,791 N 143 19 56.209E 22.37 Ly
P64 1197H

Table6 — Table?




GPS OBSERVATIONS AROUND SAGAMI BAY IN 1952

Summary - The Hydrographic Department of Japan has been monitoring crustal movements around Sagami Bay
by using GPS since the beginning of 1990. Dual frequency GPS receivers were installed at O Sima,
Manazuru and Turugi Saki in 1990, and a new GPS receiver was installed at Sirahama on Nov, 24,
1992, These receivers have been conwolled through telephone line from the head office of the
Hydrographic Department in Tokyo. Observations have been carried out about once or twice a week
with some intensive observations. Triple difference analysis has been made for each baseline fixing
the position of O Sima, Manazuru or Turugi Saki.

Key words : GPS - Sagami Bay - crustal movemenis

This is a report of GPS (Global Positioning System) observations obtained at O Sima, Manazuru, Turugi
Saki and Sirahama in 1992, This report contains the list of the data obtained at these four stations and the analyzed
results. Previous data and results appear in the Data Report of Hydrographic Observations, Series of Satellite
Geodesy, No. 5 (Sengoku and Kawai, 1992) and No.6 (Sengoku, Kawai and Noda, 1993).

1. Observation

Crustal movements are active around Sagami Bay since there is a triple junction point of three plates, the
North American plate, the Eurastan plate and the Philippine sea plate near this region. It is a generally accepted idea
that there is an aclive fault in Sagami Bay off Odawara. The detection of crustal movements might offer valuable
information for prediction of future carthquakes and volcanic activities in this area. The purpose of our observation
is to monitor velocity ficld around Sagami Bay in relatively large scaie (scveral tens of kilometers) and abrupt
changes between stations, and to clarify the characteristics of crustal movements in plate boundary region.

The Hydrographic Department has been monitoring crustal movements around Sagami Bay by using GPS
since Feb., 1990. Test observations in this area were carried out in 1989 (Sengoku, 1991), and it was shown that
repeatability of baseline length was about 1ppm or less.

The observation has been continued since Feb., 1990 and the analyzed resulis have been reported to the
Coordinating Committee for Earthquake Prediction (Hydrographic Department, 1991-a, 1991-b, 1992-a, 1992-b,
1993-a, 1993-b).

After a test period for evaluating repeatability of baselines {from Feb. to Mar., 1990), 6 hour observations
have been made once or wice a week with some intensive observation periods. Table 2 shows observation
schedules in 1992,

Some GPS data are lacking because of receiver troubles.

2, Observation sites and the control system

Dual frequency GPS receivers (4000SLD, TRIMBLE NAV [id.) were set at O Sima {the Izu O Sima Aids to
Navigation Office, Fig. 1), Manazuru (the Fire Service Office of Manazuru Town) and Turugi Saki (the Yokosuka
Aids to Navigation Office) in 1989 and 1990. A new GPS receiver (4000 STD, TRIMBLE NAYV fid.) was sel at
Sirahama(the Sirahama Hydrographic Observatory) in 1992, The control sysiem, DS/7400 (Nippon Data General
Inc.) and Quarter-L (SONY k k.}, was set at the head office of the Hydrographic Department in Tokyo. Observation
schedules of the four GPS receivers have been controlled by this system though NTT telephone line.

The control program is 4000 (TRIMBLE NAYV ltd,, rev.D, rev.E from Nov. 17,1992). Each baseline is
analyzed by TRIMVEC (TRIMBLE NAV Iud,, rev. D, rev.E from Nov. 17,1992) with triple difference analysis
mode at the control system. Broadcast ephemerides and standard atmospheric model are uscd in the analysis,
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Turugi Saki

Sirahama

Figure 1, Observation sites,

In 1992, a new GPS receiver was installed at the Sirahama Hydrographlc Observatory, Insta]!a[non of the
receiver and survey by EDM and GPS were carried out by A, Sengoku, S, Murakami and N. Tkeda from Nov. 24 to
Nov. 28, 1992. The GPS antenna was set up on the side of the observation house (Fig.2). It was mounted on the iop
of a pole which was directly fixed to the west side of the house. The receiver and a modem (MD96FBSV, Omron
Corp.) were installed in an office room of the house (Fig.3). Speed of communication of the modem was set'to be
9600bps. The position of the antenna was surveyed from a triangulation point (Kaklzakl mura, Fig.4). An aux1ary
point was made near the Kakizaki mura trianglation point for the survey(Fig 5). The auxiary point was conngcled
lo Kakizaki mura by using EDM. The origin of azimuth angle was determined by the Sun, The relative position of
GPS antenna at Sirahama to the auxiary point was suveyed by using GPS. The GPS antenna was set up 7.7cm above
the top of the base for the antenna, The resulls are summarized in Table 1. The position of the GPS antenna in the
previous test observation in 1989 was also surveyed by using GPS., The dlfference between lhe new anienna
posmon (G 1) and the old one (G0) is as follows.

d ¢ (G1-G0) = 0.” 3096,
d A (G1-Go) = -1.” 0890,
dH (G1-G0) = 1,675m,
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Figure 2. Site sketch of Observation house of the Sirahama Hydrographic Observatory,

for antenna
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Office gupport ° UPS

Module GPS receiver AC-DC AC-LINE
converter {100V,50Hz)

Figure 3. System configuration at observation site,
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the Sirahama Hydrographic
Observatory @

Takane yama
triangulation point A

Kakizaki mura

triangulation point A

Figure 4. Site sketch for Sirahama,

GPS antenna
Takane yama
Im
Aux.point

Figure 5. Survey map of Takane yama,
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Table 1. Survey results of the fiducial and other markers at Sirahama (Tokyo Datum)

stafion symbol latitude longitude elevation note

] 4 ” o 4 »

m

Kakizakimura | KK | 344049.690N | 1385738934E | 200.07 Fiducial point 4th order

triangulation point

Top of the base for the

Top of base TB 344246.270N | 1385920281E | 173.57
anlenna

GPS antenna(new)] Gi1 34 42 46, 270N 1385920281 E 173.65 Center of the new antenna

GPS antennafold)| GO 34 42 45,960 N 13859 21.370E 171,98 Center of the old antenna

G1-GO 0."3096 -1."0890 1.632 relative

3. Baseline analysis

Triple difference analysis has been made for each baseline by using TRIMVEC. In order to avoid systematic
errors which might be introduced by inaccuracy of the coordinate of the fixed station, in the analysis of Manazuru-
O Sima line, Turugi Saki-O Sima line and Sirahama-O Sima line, the position of O Sima is fixed to the value
derived by the test GPS observations (Sengoku, 1991). So is the position of Manazuru in the analysis of Turugi
Saki-Manazuru line and Sirahama-Manazuru line, and is the potision of Turugi Saki in the analysis of Sirahama-
Turugi Saki fine. The estimation errors of geocentric rectangular coordinates are estimated by TRIMVEC, The
estimation errors of latitude, longitude and height difference are also calculated by transforming covariance matrix
from geocentric coordinates to fopocentric coordinates (Sengoku et al., 1990).

Analyzed results of baseline length, latitude difference, longitude difference, height difference and
difference in geocentric rectangular coordinates (u, v, w) are listed in Table 3.
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Table 2. Observation data
Explanation

Serial number
Session number
Observation start date
Observation start time (UT)
Observation stop time (UT)
Observed satellites in PRN number
Acquired data size in byte
0001 : © Sima
0002 : Manazuru
0003 : Turugi Saki
0004 : Sirahama

Column

~ ON W B WD e
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Table 2, Observation data

67

M @[] @]G (6} )
No.|session| date | start ] stop observed PRN# data size
MDlhm|hm 0001 0002 0003 0004
1 [013-1| 1 9pP234} 434/3,6,13,16,17,18,19,23,24 360212 733818 777308 -
2 |016-1| 116[2222f 432{3, 6,13,16,17,18,19,23,24 739868 758644 796400 -
3102111 12122 2| 41243, 6,13,16,17,18,19,23,24 1694 751172 795060 -
4 1024-11 12421501 4 0|3, 6,13,16,17,18,19,23,24 792666 742074 791226 -
5 | 029-11 129121 30| 33003, 6,13,16,17,18,19,23,24 779212 745538 780048 -
6 1033-112 2114 0j1430}11,15,19,21 55408 45798 0 -
7 1033-2] 2 2[1530{1630{6,11,15,19 113820 102950 0 -
81033312 217 0Oli9 0]2,6,11,13,14,i5,18 216704 200274 0 -
9 | 034-1{ 2 3121 10| 3103, 6,13,16,17,18,19,23,24 781258 749230 789704 -
101036-1] 2 521 2] 3 2|3,6,13,16,17,18,19,23,24 785854 744066 781496 -
1t | 041-11 21012042} 242}3, 6,13,16,17,18,19,23,24 775334 742028 774768 -
12 1 0648-1| 217120 14] 2 143, 6,13,16,17,18,19,23,24 783578 744298 772620 -
131 050-1}1 21920 6] 2 6]3, 6,13,16,17,18,19,23,24 785034 749764 773640 -
14 | 055-1] 224|1946] 1463, 6,13,16,17,18,19,23,24 783194 749168 16998 -
15| 057-1] 226119 38} 138}3,6,13,16,17,18,19,23,24 788210 760140 774230 -
16 1062-1] 3 3(1918] 128}3,6,12,13,16,17,18,19,23,24 794588 776572 790136 -
17 1069-1| 3100850{ 1 0]3,6,12,13,16,17,18,19,23,24 801278 780562 788434 -
18] 071-1f 312|i842) 052|3, 6,12,13,16,17,18,19,23,24 803744 781746 793160 -
191 076-1] 317(1822] 032]3,6,12,13,16,17,18,19,23,24 813014 786290 781538 -
201 083-1( 324/1754| 0 4)3,6,12,13,16,17,18,19,23,24 804416 778394 795638 -
21 | 085-1] 326)17 4623 56|3, 6,12,13,16,17,18,19,23,24 805686 782518 799470 -
221094-114 417 1012320]3, 6,12,13,16,17,18,19,23,24 802590 781636 786856 -
231099-114 91650123 0]3, 6,12,13,16,17,18,19,23,24 806270 782262 797462 -
24 |1 104-1 4 14|16 30]22 4013, 6,12,13,16,17,18,19,23,24 812984 782656 785124 -
25| 112-1| 422{1558P2 8)3,6,12,13,16,17,18,19,23,24 806390 781582 792438 -
26 | 119-1] 4 29]15 3021 40]3, 6,12,13,16,17,18,19,23,24 806628 758766 803766 -
271127-1]| 5 7|14 58121 813, 6,12,13,16,17,18,19,23,24 798550 776802 795468 -
28 | 132-1} 51214 3820 48]3, 6,12,13,16,17,18,19,23,24 795514 778342 0 -
291 143-1[ 523|113 5420 4]3,12,13,16,17,18,19,23,24 703216 676328 0 -
30| 154-1{ 6 3§13 10§1920|3,12,13,16,17,18,19,23,24 700922 671052 0 -
31| 160-1] 6 9{1246(18 56/3,12,13,16,17,18,19,23,24 705050 664546 695466 -
32| 164-1] 613§1141{18 21]3,13,16,17,18,19,23,24 760776 715846 746952 -
331 168-1) 617}11 25|18 5|3,13,16,17,18,19,23,24 770134 717926 751162 -
341 174-1] 62311 1|1741)3,13,16,17,18,19,23,24 712884 738378 749806 -
351182-1( 7 1{t029}17 9}3,12,13,16,17,18,19,23,24 807866 764090 800084 -
36 1190-1| 7 9 9571163713,12,13,16,17,18,19,23,24 804228 749120 802876 -
371195-1| 714{ 937116 17{3,12,13,16,17,18,19,23,24 807824 749864 797686 -
38 1 199-1| 718} 921{i6 1|3,12,13,16,17,18,19,23,24 805808 783956 798804 -
39| 204-1] 7231 7 0Olt3 0]2, 3,13,14,15,16,18,19,24 741472 521714 0 -
401 205-1] 724| 857|1537|3,12,13,16,17,18,19,23,24 808616 682254 795380 -
41 1209-1] 728| 841]15213,12,13,16,17,18,19,23,24 797492 536502 793488 -
42| 210-19 729 837|1517]3,12,13,16,17,18,19,23,24 802694 539910 784080 -
431 211-11 730] 833]1513]3,12,13,16,17,18,19,24,26 870442 586710 781594 -
44 | 212-1] 731} 82915 9|3,12,13,16,17,18,19,24,26 880526 592870 767920 -
451213-11 8 1] 825|115 5/3,12,13,16,17,18,19,24,26 873404 591752 836220 -
461216-1| 8 4| 813[1457i3,12,13,16,17,18,19,23,24,26 872332 595734 878958 -
471217-1] 8 5] 8 91449]3,12,13,16,17,18,19,24,26 872080 590648 872312 -
48| 218-11 8 6] 8 51445]3,12,13,16,17,18,19,24,26 867352 591914 867782 -
491219118 71 8 1]i441]3,12,13,16,17,18,19,24,26 861636 849556 870940 -
SOF221-11 8 9] 753]14 33]13,12,13,16,17,18,19,24 26 8659058 851854 867498 -
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Table 2, Observation data

O @ ] GO @] ) (6) 0
No.|session] date | start | stop observed PRN# data size
MDhmlhm 0001 0002 0003 0004
511227-1] 815] 72914 9|3,12,13,16,17,18,19,24.26 857132 847000 858426 -
521 232-11 820t 7 9(1349{3,12,13,16,17,18,19,24,26 871284 819916 857668 -
531237-1] 825| 649)13 293,12,13,16,17,18,19,24,26 872942 806608 868692 -
541241-1[ 829| 633113 13|3,12,13,16,17,18,19,24,26 861200 590810 871592 -
55| 246-1{ 9 3} 613|1253]|3,12,13,16,17,18,19,24,26 830278 0 865100 -
561251-1] 9 8| 553)123313,12,13,16,17,18,19,24,26 859242 589910 858056 -
571262-11 919 5 9{1149(3,12,13,16,17,18,19,24,26 860068 587234 866674 -
58 1265-1] 922) 457]113713,12,13,16,17,18,19,24,26 853260 0 850952 -
591269-1]| 926f 441]11 21]3,12,13,16,17,18,19,24 .26 845976 0 859322 -
601 275-110 2| 417]1057|3,13,16,17,18,19,24,26 814802 0 814880 -
ol | 276-1 10 3| 413}1053]3,13,16,17,18,19,24.26 801196 0 819022 -
62| 277-1{10 4} 4 9]1049|3,13,16,17,18,19,24,26 815742 0 808548 -
63| 284-1]10 11| 34111021§3,12,13,16,17,18,19,24,26 860898 0 842586 -
64 | 289-1 10 16| 3 21§10 1|3,12,13,16,17,18,19,24,26 847058 0 8356696 -
65 §293-111020] 3 5] 945§3,12,13,16,17,18,19,24,26 653202 0 344014 -
60 | 207-1 {10241 249] 92913,12,13,16,17,18,19,24,26 865292 0 724934 -
671302-11029] 229] 9 9|3,12,13,16,17,18,19,24,26 848422 0 856994 -
68 | 305-1 111 1] 224] 844]3,13,16,17,18,19,24,26,27 817768 0 775410 -
691 309-1]11 52 8] 828]3,13,16,17,18,19,24 26,27 811894 0 767970 -
70| 315-1{11 11| 052| 652|3,13,16,17,18,19,24,26,27 715916 0 776564 -
711316-1]1112] 048] 648(3,13,16,17,18,19,24,26,27 761828 0 755618 -
72 1317-1 |11 13| 044] 644)3,13,16,17,18,19,24,26,27 762154 {0 749026 -
73 | 318-1 |11 14} 040} 640{3,13,16,17,18,19,24,26,27 763474 0 762418 -
74 1322-1|11 18] 1 16] 736}3,13,16,17,18,19,24,26,27 816534 0 809696 -
75| 325-1 0121 1 4] 724]3,13,16,17,18,19,24,26,27 807826 0 804508 -
761 330-1[1126] 044F 7 4]3,13,16,17,18,19,24,26,27 806542 0 786974 -
771333-11129] 032]| 652[3,13,16,17,18,19,24,26,27 820822 0 813144 -
781338-1]12 4| 012] 632|3,13,16,17,18,19,24,26,27 793842 0 812532 -
791 342-112 812352] 61213,13,16,17,18,19,24 26,27 812532 0 800130 -
80 | 349-1 |12 15[23 24| 5442, 3,12,13,16,17,18,19,23,24,26,27 |812276 0 802950 1000057
81]353-112 19123 8] 5282, 3,12,13,16,17,18,19,23,24,26,27 1814218 0 805908 1037951
82| 357-1 (122322 52| 512|3,13,16,17,18,19,24,26,27 8246606 0 803868 0
83 1 360-1[122612240} 5 013,13,16,17,18,19.24,26,27 814744 0 808690 0
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Table 3. Analyzed results
Explanation

Serial number

Session number

Slope distance between two stations with estimated RMS (unit:m)

Latitude difference with estimated RMS (urit:arc sec.)

Longitude difference with estimated RMS (unit:arc sec.)

Height difference with estimated RMS (unit:arc sec.)

Difference in Earth-fixed rectangular coordinate with estimated RMS (unit:m)
RMS of residuals (unit:cycle)

69
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Appendix
The position of the GPS antenna at Sirahama was also surveyed from a triangutation point (Takane yama,

Fig.4,6) by EDM. An auxiary point was made near Takane yama for the survey. A reference marker on the top of
the base for old telescope was used as a reference point of azimuth angle (Fig.7). Its position was surveyed in
1981(Takemura, 1983). The position of GPS antenna is summarized as follows.

$ = 347 42" 457 968 N,

A =138" 59" 20 276E,

H =173.54m.
Note that height of the GPS antenna is 7.7cm from the top of the base for the antenna.

)

GPS antenna

Aux.point

10m

—

Kakizaki mura

Figure 6. Survey map of Kakizaki mura.
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10m
Concrete base for
old telescope
fa N RN}
Takane yama

A Kakizaki mura

Figure 7. Observing site at Sirahama.
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GPSIZ & BKIETSERE

RE-SURVEY GF GEODETIC POSITION OF THE HYDROGRAPHIC DEPARTMENT
BY USING GPS

Summary - Positions of the two fiduciat markers (JHD-1, JHD-2) on the top of the Hydrographic Department,
which had already been obtained from the ground survey, were precisely re-surveyed by
performing the GPS measurement,

Key word : GPS positioning

FEEEIT R LI 2 SofRIES: JHD-1, JHD-2) FEREShTWAD, 203 HLJHD- 1
KOoOWTREZAWPE L VN EIF RO R T KIBSNENSER LR BES 105,
1976) . “OIFEGPSICE WD BRES T o0 Co LT 2, 4B, B4 ECYS
4 FEOmEEELECH A,

GPSEIfIIIC X 245 iDiiE % Table HIRT. %8, B3R~y wIVNED, S oBOKSETH
L. ZBAFEE, Table 3OGPSHE DI H(L.SC(CSR)SSLOTDME) B FTable SO{E%, H)HHR
LSC(CSR)8SLO74 & HAJIMAZICER L L2 b D Th b, AWME T, LSCICSR)ZSLOTA & A
HWHRSNOFTHIT A — & — & LT AU=146329m, AV=-507477m, AW=-681.77Tm % i\ 7=, %
B, TOHEE, RERBABEHELSIMES 4 5 MRk Lo BiE] L slEL
FARS

Table 1. Summary of the positions of the fiducial markers by means of the GPS measurement :
the transformed results of Table 3 and Table § into the Tokyo Datum

Station ¢ A h
a ’ #” o 4 ” n_‘

JHD-1 35 39 41541N 139 46 10.335E 40.49

JHD-2 35 39 41598 N 139 46 10.166 E 40.45

h: the height above the mean sea level

1. M8

LT TEERLE
199247 8HZJHD- 1, JHD- 2 B CGPSOE 247 - 22 Fig.1).
199247 H 108 8 = HIE = A 8, THD- 1 BTGRPSO % 17 o 7-(Fig.2).

12 B4
GPSSHE#E
B3R b U 7 4000SSTHP
MY T 4000STD,

13 Ry
@iy b7 M) 7AH TRIMVEC revE,
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Figure 1. Hydrographic Department,

AR
Hydrographic Depariment @

BEABERE /

Daisan Daiba
trianguiation point

O F

/

Figure 2, Hydrographic Department and Daisan Daiba,
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2, B
2.1 JHD-1, JHD-2 &l
RN A & A
JHD- 1, JHD-2 | ZKEEERH stk weRE, &FEsk, tmEL.
LR g2

19924 7H §H  10:00~13:00 JST) 111517181921 2528
19924 7H 88 14:00~17:00 (JST) 2111314151928,

ERYRIR
JHD- 1 KBS R SAERUAD- T iE L 8wy T ERI34000SST-IPTHIHl 2 1T - 72, RE7 ¥
FrEELOSMmTH o7,
JHD- 2 | /KB ERE AR SIID- 2 [ LA 5\ CERRIZ4000STD T 24T » /2. BT ¥ 7+
B131.085mTh - 7z,

22 #=HY, JHD- 1

B & RN
B0 BEARESEAN ¥ EfgEl, WHEEA
JHD-1 @ ZRERER B AR el

LB R Elins 2

19924 TH 108 10:00~~13:00 JST) 2111415181921 28.

LRI
B B EAREASE E BV TRESIZA00SLD CERIZ T o 1. RIET 7T BER
132mTh o1,
JHD-1 @ ZKEEFR I AHEERIHD- 1 LA B v OB IZ4000SST-IIP CEfll 2 f7 o 2. BT v 7
FEZ1.050m Th - 72,

3. B&

B=EEEMEONE T, Table2iZ7R L 2LSCCSRISSLOTOEICEE L TIHD- 1 #3K%, 3564
ZFOMBEE U TIHD-2 % 3kbd 12, B BRI & o

Table 213, =MEEE L 20OMET HAHHER 2 SLSCCSRIBSLOTIER LD TH S,

Table 2, Positions of Daisandaiba triangulation point used for the survey in 1976 and 1992

Geodelic system ¢ A : H h

" m m

Tokyo Datum 35 37 50.603 N 139 46 34542E 9.64
LSC{CSR)85L07 35 38 02318 N 139 46 22.898E 46,68

h: the height above the mean sea level
H: the height above the reference cllipsoid of the LSC(CSR)85L.07. Geoidal height is assumed to be 0.00m.
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Table3td, #5=&HOLSCCSR)BSLOTDE(Table2)% 5 L CIHD- 1 247 L 2B &, 2 0ffi
FLSC(CSR)BSLOTH & HA QIR IR L 724, %5 UWIHD- 1 D 19760 =54 WEOERTH

5,

Table 3. Position of the JHD-1

Geodetic s 1 H I
system :
LSC(CSR) o o m m

GPS survey resuli(1992) 85L07 35 39 53243 N 139 45 58.688 E 71.75
transformed result of GPS survey 35 39 41541 N 139 46 10335E 40.49
resuit(1992) Tokyo

Datum
ground survey resuly(1976) 35 39 41541 N 139 46 10331 E 40,40

h: the height above the mean sea level
H: the height above the reference ellipsoid of the LSC(CSR)85L07

Table4t, LSC{CSR)SSLO7TH 5 Ewm% WKHEH L -GPSH sl & ZARIEQ976E) Dl & D

ETH5,
Table 4. Differences between the GPS results(1992) and the survey results(1976)
: transformed value of GPS survey(1992) into the Tokyo Datum
minus ground survey (1976)
Station A ¢ A Ah
i~ »” m
JHD- 1 0.000 0.004 0.09

h: the height above the mean sea level

Table 5¢, JHD- 1 DLSC(CSR)SSLOME(Tabled)% H5E L TIHD2% A LB TH 5. 48200
DR OV, 1EID OB O CHBE COMMIKRE S hh o 20T, 28 BOBROLOHET

b,

Table 5. Position of the JHD-2 ;expressed in the LSC(CSR)SSLO'I'

H: the height above the reference ellipsoid of the LSC(CSR)85LO7

AHEE,

AR L 12,

1976 & ZKERERER SIS 7 TR,
1991 @ AKPREMER RIS 2 IR,

Station $ A H
’ ” r m
JHD-2 35 39 53200 N 139 45 58.519E 1172

ABRR OB, WERARUBEREFELL 2,

2 # ¥ B

10, RESTEANIPTFEARIEERA, pa7.
4, MEUILAE - RIEEE oL E PeE 1988, p.go.
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RE-SURVEY OF GEODETIC POSITIONS OF GPS OBSERVATION POINTS
AROUND SAGAMI BAY BY USING GPS

Suminary - The Hydrographic Department has been monitoring crustal movements around Sagami Bay by
using GPS. The positions of the GPS antennas at O Sima,Turugi Saki and Manazuru, which
had alteady been obtained by the triangulation survey, were re-determined by GPS observation
from the Simosato Hydrographic Observation in 1992,

Key words : GPS positioning - Sagami Bay

A MBI BT A RO T 1990E, L ITERE, S5, HAEK BV TGPSH
WTfT-Twad (A - mE, 1992) . A OGPS7 v 7 rofiEl, ZANER & EE
DERESHRD LN TW AR DT ETFHKBEIT % M & L2GPSERANI & b Bll& 45T
hbREOTIIHWET 5.

Table 1 PIEFHRTH Y, SEUEEOFE % JHALSCCSRISSLOT & ) B A HIbR A~ EIRE
BLADDOTH A, ARETIHER/ Y A —%— & LTAU=146329m, AV=-50747Tm, AW=-
681.777Tm% v iz, B, OMBKBEIEURERRNNIES 4 S REE Q0
BEREL NEIH L.

Table 1, Summary of the positions of the GPS antennas expressed in the Tokyo Datum

Station é A h

s ”» ) ” m
HEXKE (O Sima) 34 46 40980 N 139 23 09.036 E 122.20
gl B (Turugi Saki) 35 08 17.346'N 139 40 47.542 E 42.59
B O (Manazuru) 35 09 09.109 N 139 08 31.930 E 54.43

h: the height above the mean sea level.

1. 818

1.1 YEEEE

1992462 B6 H A 6270 I CTR—FEKRE, TE-—EGH CGPSHERN %17 - £ (Fig.1).
19924E2H26 H 2 S3H1TH 0 THE AR — B8, BUGH — EZHM CGPSOBE %17 - 72,

12 14

GPSZE

B MY v 7 4000SLD
MY I 4000STD.

2. #URl
21 TH, fFERE, S
B e BLE
T B Wik E A lEdEti eER
HERE | FERBABARR AT
;M M RBHTA

A (B BRRE)
BPE A (AF)
EFHAESE (R .
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E#(Manazuru) PUFE (Turugi Saki)

® FE AEB(O sima)

T H(Simosato) '

Figure 1. GPS gbservation points,

1 ) 1 R a7 5

19924 2HO06H  (036) 06 20~12:02 36121316 17181924

199248 2H11H  (041) 05 :42~11:.42 3613161718192324

19924E 2H 180 (048) 05:14~11:14 361213161718 1924

19924 2H20F  (050) 05:06~11:06 3612131617181924

19924 2H25H  (055) 04 . 46~10:46 361213 1617181924 %
19924E 2 27H  (057) 04 ;38~10:38 3612131617181924,

* R

BRFHIETISTTSH ) ( YWEEWNIrLOMHATH 5.

BRI

T BT HAKEBRE O W i 2 AR E RS SR 8V TRERI000SLDIC
Lo THHi% L, P~ E2 AL EHETY Y ra— FiiTorz, SE7
Y7 EiR1236mTH o 7z,

FERE | FEABAMIERTRIRE LCRE L Th 2 MR LHERBAE G BT
fEHRA000SLDIC X o THIHI L, EHEEME DL CRITE Y v o — Fxd7o
7=,

B HAITARK D A FMREBICERE L CH A AR IEE S B Vv TS EE
4000SLDIC & - TR % L, BRI A ML CAF LY o vra— FefFote,

22 EKRE, M8, HHBEH

BRd & M
PERE | KBRS BF H 754
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;M EETE BF 754
B8 ARSI AR BF H 74
LR il 2

199242 J126H (057) 04 :38~10:38 3613161718192324
19924E3F103H  (062) 04 . 18~10:28 3613161718192324
199243 HOSH (064) 04 . 10~10:20 3613161718192324
199243108 (069) 03:50~10.00 36131617 18192324
19924638120 (0O71) 03 :42~09:52 3613161718192324
1992463 H17H  (076) 03 22~09:32 36131617 18 192324,
 BREMEETISTTH b ( WRESPLOEHTH S,

BRI
PERE | FERNRBHMBRESFESIE LICHE LT 2 g E PR E By TF
FHE4000SLDIC L o THIEE L, EFEMT ML TAT LY Yy ro— FEiTo

2.
f;l OB METAAOEGECEB L TH MR EHERBHEE LBV TEER
4000SLDIC & » THRfIE: L, EFHBEBETAITL D F Y va— FEfio 7z,
B BEREITEBEIAERE LICRE L Th A MR EHEABIEE AT B W TRE
4000SLDIZ & » CEINE L, BEEAMEEL TCHRITLI Y ¥y ra— FriTo i,

3. BEAR

BEKE, MHONERTE (Table2n(l) 2EE L TR, EREFTAE, SUF (Tables
OfE) FEE LB RD 2, HBHTE Y ¥ 7 HOTRIMVEC (rev.B) % vy T =F47HH
EREILLDBIDTH A,

Table 2, Position of the fiducial marker at the Simosato Hydrographic Observatory

Geodelic system ¢ A h H
m m
Tokyo Datum 33 34 26249 N 135 56 23.090E 57.81
LSC(CSR)85L07 33 34 38451 N 135 56 12895 E 96.95

h: the height above the mean sea level
H: the height above the reference ellipsoid of the LSC(CSR)}85L07 (a=6,378,137m, {=1/298.257).
Geoidal height is assumed to be 0.00m.,

Table 243 T E KB ONBNEESFVUICEERSSREZEONEBETH L, O A4
WARTEHZ LR THBHAE - B4k, 1989) , LSC(CSR)SSLOTICB AL L/, TH %
Table 200LSC(CSR)SSLOTOEICEE L T VPR —FE KB OB 1T o MBI Table 3TH

h, TH-FBOERMITOEREITabledTH A, Table3d, 4T, SEUNBEOHER L FHE
BRLL, GBdg,di, dHE SR O RHALSCCSRISSLOTCDE T H 5.
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Table 3. Relative positions of O Sima GPS antenna to Simosato in LSC(CSR)85L07

day of year dg da dH

o i’ ” & I rd m
036 1 12 14.5491 3 26 44.7358 58.612
041 1 12 14.5496 3 26 44.7356 58.455
048 1 12 14.5488 3 26 44.7393 58412
050 1 12 14.5503 3 26 44.7370 58.451
055 112 14.5510 3 26 44.7363 58.393
057 1 12 14,5511 3 26 44,7339 58.520
¥ (average) 1 12 14.5500 3 26 44.7363 58474

H: the height above the reference ellipsoid of the LSC(CSR)85L07

Tabhle 4. Relative positions of Turugi Saki GPS antenna to Simosato in LSC{CSR)85L.07

day of year d¢ dA dH

+ " @ ’ » m
036 1 33 50.7984 3 44 23.1015 - 19011
041 1 33 50.7993 3 44 23.1023 - 20,079
048 1 33 50,7978 3 44 23.1069 - 20.120
050 1 33 50.7998 3 44 23.1024 - 20,088
057 1 33 50.8010 3 44 23.0999 - 20006
P (average) 133 50,7993 3 44 231026 - 20,041

H: the height above the reference etlipsoid of the LSC{CSR)85L07
Table 5{3Table 2 TR O Table 3, 4DFHHEEMIL 2D TH A,
Table 5. Positions of the GPS antennas in LSC(CSR)851.07

Station ¢ A H
P|EKRE (0 Sima) 34 46 53.001 N 139 22 57631 E 155.42
& H (Turugi Saki) 35 08 29.250 N 139 40 35.998 E 76.91

H: the height above the reference eliipsoid of the LSC(CSR)85L07

Table 6, 7HHEKRE & FIHFOME % Table SOE BT L CEBEOENI 2 1T- - 5B 8E

DERBUFHECD 5.

Table 6. Relative positions of Manazuru GPS antenna to O Sima in LSC(CSR)85L07

day of year d¢ da dH
[ ’ ” ¢ s ” m
057 0 22 27.9557 - 0 14 37.0857 - 64.324
062 0 22 27.9565 - 0 14 37,0848 - 64.369
069 0 22 279564 - 0 14 370845 - 64.376
071 0 22 279568 - 0 14 37.0843 - 64.414
076 0 22 279561 - 0 14 37.0849 - 64,355
¥ B)(average) 0 22 279563 - 0 14 37.0848 - 64,368

H: the height above the reference ellipsoid of the LSC(CSR)85L07
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Table 7. Relative positions of Manazuru GPS antenna to Turugi Saki in LSC(CSR)85L07

87

day of year d¢ d2 dH
’ ” ’ ”» m
057 0 00 51.7065 - 0 32 154516 14.171
062 0 00 51,7071 - 0 32 154507 14.128
069 0 00 51.7064 - 032 154522 14.169
071 0 00 51,7061 - 0 32 15.4509 14.172
076 0 00 51,7067 - 0 32 154522 14.150
S Bl(average) 0 00 51.7066 - 0 32 154515 14,158

H: the height above the reference ellipsoid of the LSC(CSR)85L07

Table 83 Table 6, 7D FHHITTable SOMEEIMA b DTH D, FWH L7-fli% Lo s

DFAR

Table 8. Position of the Manazuru GPS antennas in LSC(CSR)85L07
£ ’ ” I »” m
FEAB LD (O SimaFixed) 35 (9 20957 N 139 08 20.546 E 91.05
Foil B (Turugi Saki Fixed) 35 09 20957 N 139 08 20547 E 91.07
HH#E  (Manazuru) 35 09 20957 N 139 08 20547 E 91.06

H: the height above the reference ellipsoid of the LSC(CSR)85L07

Table X 1990FED=ZABPTEIC L YRV LNGPST7 ¥ T OMETH 5. SHEGPSHEI LY
RE o B & OFEHTable 10T S ) AAWBRNOBH~OHERTH AL, 7270, hgitB A
B A HAMHROEREMIEI S0V L FETh b,

Table 9. Ground survey result(1990) in the Tokye Datum

Station

. ”

A

PHERE (0 Sima)
B (Turugi Saki)
= #8  (Manazuru)

34 46 40976 N
3508 17324 N
35 09 09.097 N

?

139 23 09.084 E
139 40 47.556 E
139 08 31933 E

116.19
40.50
51.51

h: the height above (he mean sea tevel

Table 10, Differences between the GPS results{1992) and the survey results (1990)
:Table I minus Table 9

Station A ¢ A A hg

" " m

HEKE (O Sima) 0.004 - 0,048 6.01
W ¥ (Turugi Saki) 0.022 - 0.014 2.09
=3 ¥ (Manazum) 0.012 - 0.003 292

hg : geoidal height referred to the reference ellipsoid of the Tokyo Datum



8] RE-SURVEY OF GEODETIC POSITIONS OF GPS OBSERVATION POINTS
BB G GREESER L7z, BN EOBBITARE, EIHETRUESEEN
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1991 © KR BRI ECE G IR, 4, MR — R LB B 1988, p.60.
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SURYEY OF GEODETIC POSITION OF NII SIMA BY USING GP'S

Summary - The position of the planned place of the Lorar C Tower in Nii Sima was measured by the GPS
observations in 1991 and 1992,

Key words : GPS positioning

HBLaI yCT v rRESRSL, OS5 YCT T ORBYEME Y ERIER B L U
BRAEEIZGPSIC L W PIR 2T o D CL LT %, 2 BIBEROY AL FEid—C&WE
LTwa,

Table LIZHIEAHR TH Y, AV R % T LUBALSC(CSR)SSLOT & § BACHIMER ~ Mk
MLZDDTHDL, ARECREWR ST A~ — £ LTAU=146329m, AV=-507.47Tm, AW=-
681.77TmE AV 7. 4B, COMEEAKEIRNREE ZAMARS 4 ST LA — R R S ol
B & MLz,

Table 1, The position of the planned place of Loran C Tower expressed in the Tokyo Datum
by means of the GPS ohservations :the transformed result of Table 8

into the Tokyo Datum
Station ¢ A h
td ” L > ” m
HRo 77 v FRETEA
34 23 59781 N 139 16 30.797 B .
(planned place of Loran C Tower) ? ? 396.28

h: the height above the mean sea level

1. 8=
1.1 YEERE
IONETARHRPEAR-FET S YCT7T v 7 rRBETELA, R -FHBuy 7
7 BT E b0 M CGPSO IR % 47 - 72 (Fig. 1,2).
REFTRVBHCFERE-FEAUZAN, AN -HELGIU=ZASON CGPSOEE
?:f‘ofc.
NRFEIOAIH P S3H P THEIARE-HE, AR —HEOR CGPSOERI %17 - 12,

1.2
GPSA-E 4
BFE bV 7V 4000SLD
kY ¥ T 4000STD,

13 #ir
BV ry 27 Y7 TRIMVEC rev.E,
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B #i(Manazuru)
FH (Torugi Saki)

O FEZ KRB0 Sima)

Q
8 1 By(Nii Sima)
o

O
O

'Figure 1. GPS observation points,

® ny CTEA
(planned place of Loran C Tower )

A m=mx

(Isiyama triangulation point }

&

Figure 2. Site sketch for Nii Sima.
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2, A
21 HEKE, R, HE, HEuS LC7 7y RBEYELE, TEGNEA M8
R L BN
HEKE | HE KB AR # LR, WEEER (KF)
O ETA # LR, hEEE GRF)
B BRI RAEE gmAEE (BT
I B IEBuI L CT T FREBTEA HEERX M LR ARG R
Al=As ”
B S0 HillwE
0 yC7 v 7 REFESEY (R
199247 F22H(204) 16 10~21 ' 50 231314 1516 181924,
Bl =4 AR50
19924E7 B 23 A(205) 19 :27~23 . 18 312131617 18 19 23 24,

BBONBENISOEETH Y, HBEIZETISTTSH A,

BRARIR

PEUAR | FEARMBIERSEIELICHKE L T 2 BBLHERBNEEM B O

{E1RA000SLDIZ & - THIMIZ L, BREEHRICL Y ¥y vo— FRfFo 1,

W RAETARIC D B EMEICRE L T 5 R EEEENIEE A By TR E

4000SLDIC & » TEHlI% L, BEEHGIC L by v o — FET - 1o,

o8 ABIHEEARE LICRE L Ch o BBEEHEMRBIEE S B CEER

4000SLDI & » CEIM % L, WEEARICL Y 7 ro— FEiTo 2.

FRUIVCT VI FREBTFESL RIS /CT v FFRBIEHELICB W CDER
4000STDI L - TERMI%E L, R a7 W TFyva— Fiffol. SE7 V5 F

= H098mT & - 7z,
A=A TERNZASICB CRERI00STDI Lo THIR L, x=27V T8y
YO—=FEYol, ZE7VFIHRIASIMTS o1,

22 HE#EH
SR L BHYE
HORE | e K BAHIE R S # kAR WmEEL (AT
;OB ETA LR HEEL (K7
OB .¥BusryCTriSRBETEA Al B OEmE-- ORI .
R R HilEma
19924610 01H@Q75) 13 .17~19 ! 57 3131617 18 1924 26
19924610 H02H(276) 13 : 13~19 ; 53 3131617 18 19 24 26
199245104 03HE@TT) 13 :09~19 : 49 3131617 18 19 24 26 *

BBORBEAPSDBACH Y, BHEIRAETISTCH 5,
TR 7 — & v 0B,
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R
PFERE | EXKEMBERESIBLCRE L T AREHEHBIEEE B2
EH4000SLDIC & - THIfI %2 L, BRI Y ¥y ra— FEfFo /o,
Bl AETAEACHAMAEIREL U 2 R EHEABIIEE S BV TREHE
4000SLDIC & » THIfl % L, SRR L by ra— Fidfro i,
I B IHRUIUCT VT FTHREFESCBWCORERA000STDIC & » TE%Z L~
SaTNTCYF Yy ra—Fiffol, RET7 YT TERILMMTS - 7,

3. B#Af

PEAE, BERUCEBOBBETEHBN S ORE ZTable 20 IEE L THBET S »C7
YIFTRETFEALUCALEAE RS2, B S BAAEERT Y17 o 12,

Table 213 T BoKEGEHIE > & GPSEREIIC & 1 P - BB L EEREBH S0 7 v 75 ofiiE
Thobr (HH, 199) .

Table 2. Position of the GPS antennas in LSC(CSR)85L07(Takanasi,1994)

Station ¢ A H

s " o I ” m
HEZARE (O Sima) 34 46 53.001 N 139 22 57631 E 155.42
b (Turugi Saki) 35 08 29.250 N 139 40 35998 B 76.91
KA {Manazuru} 35 09 20957 N 139 08 20547 B 91.06

H: the height above the reference ellipsoid of the LSC(CSR)}851.07(a=6,378,137m, £=1/298.257)

Table 313 1992F7F 22 H4T - 2GPSERHi 6 kO b i HIU=AAOMEBETH 5. & BAEAIE
BOFHI L QMBS HEL L.

Table 3. GPS survey result(1992) of the Isiyama triangulation point

\ ) by H

l ” [] ’ ”

m
MEARE LD (O Sima Fixed) 34 21 28931 N 139 15 07.060E 275.65
gL b (Turugi Saki Fixed) 34 21 28936 N 139 15 07.056 E 275.31
EH#Lh (Manazuru Fixed) 34 21 28932 N 139 15 07.067E 275.38
SEH(Average) 34 21 28933 N 139 15 07.061 E 275.45

H: the height above the reference cllipsoid of the LSC(CSR)85L07

Table 413 Table 3 TR & 1 /-GPSTH LI = A OB % LSC(CSRISSLOTA & H AN R I
FEEER L Th D,

Table 4. Position of the Isiyama triangulation point expressed in the Tokyo Datum

Station ¢ A H
. L) + ” ° s ” m
E_m”"'ﬁ”‘%’—" . ] 34 21 16755N 139 15 18.369E 244 .44
(Isiyama triangulation point}

H: the height above the reference ellipsoid of the Tokyo Datam
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Table SHANSAKO=MEAERCH B,

Table 5. Position of the Isiyama friangulation point used for the survey in 1992

Station ) A h
e « 4 . s o
E!uﬁﬁj"." . ; 34 21 16689 N 139 15 18.484E 234,750
{Isiyama triangulation point)

h: the height above the local mean sea level

Table 613 GPSHIE D FER(Table 4) & = LR (Table S)E D3 TH Y HARYHA~OTE T S
YCT T FERBTEEANOHMERTH L, 12720, g &S5 5 AR oA D
oDV AL FETH L,

Table 6. Difference between the GPS result and the iriangulation point
:'Fable 4 minus Table 5

Station Ag AR hg

B K " m

A=A 0.066 -0.115 9.69
(Isiyamna triangiation point)

hg : geoidal height referred to the reference ellipsoid of the Tokyo Datum

Table 7121992457 H 22 A LA 10A 1, 2047 - 2GPSBlfllp o kKo 6 te, HBR 7 ¥CT ¥
THRETEMONETSH S,

Table 7. Summary of GPS survey resulf(1992, July and Oct.)
of the Nii Sima planned place of Loran C Tower

Day of year ¢ A
s 4 , ” m
PHERELY 204 34 24 11942 N 139 16 19.478E 42778
(O Sima Fixed) 275 34 24 11941 N 139 16 19476 E 427 44
276 34 24 11.942 N 139 16 19477E 42135
B8 L h (Manazuru Fixed) 204 14 24 11942 N 139 16 19479E 421.56
R X D (Turugi Saki Fixed) 275 34 24 11.940N 139 16 19479 427.47
276 34 24 11943 N 139 16 19477E 427.38

H: the height above the reference ellipsoid of the LSC(CSR)&SLO7

Table 813 Table TOFH{HETH Y, FHEQ T VC7 ¥ 7 FiRiETERDLSCCSRISSLOTIC B

TOMBTHDH.

Table 8. Averaged position of planned place of Loran C Tower :expressed in the LSC(CSR)85L07

Station ¢ A H
HROUIYCT VT RETES "
(planned place of Loran C Tower) 34 24 11942 N 139 16 19478 E 427.50

H: the height above the reference ellipsoid of the LSC{CSR)85L07
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AREIERBREIEE L2 LW FEHERC L 2BURRO ST G R, WEhs
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1991 | AR EHER 2 RIBE, 4, WENEE KRB KA B RE1988, p.60.
HEER, 1994 | KB B MEE E IR, 7, p.83.



TEAGAERA L — Y —RRE AME LB EIRERR (1989-1992)

CALIBRATION OF THE CLOCK SYSTEM OF THE FIXED TYPE SATELLITE LASER
RANGING STATION
AT THE SIMOSATO HYDROGRAPHIC OBSERVATORY(19389-1992)

Summary - The clock system of the fixed type satellite laser ranging station of the Simosato Hydrographic
Observatory have compared with the central standard clock at the National Astronomical
Observatory in Tokyo. In this report, the calibration results from 1989 to 1992 are reported.

THEAKBBHAOBER VY —F — I E OREHLERE (GPSEER MY > 7V5000A
(TRBL) ) O¥EMARET 5420, ETELE (ZB) KBWw ChyEiER (NAOT) % Hw»
FRELREENE T > Tvh, ATHEV ¥ A (SLR) RLAELEEEL LT, B
FHHBEB T AEE 0 usecTH Y, CAZERL TWEDNE D DpORENT OBl
H®TH 5,

s, THKEEBIME T, L—¥ —HEEE N L v T ORI OBE%, 1989
FETHEII YCRERICL T, 19894, 5 13 FERBHEEEBILL s TiHioTna,

1. Ehuig i) 2 U

19894F 9 18 H 1140 ~ 19 H 1030JST  FJIARE, 2)I|EF]

19904F 98 4H 1150 ~ 58 1130JST &A%, BAEKA

19914 70 1 H 1640 ~ 4 H 1640)ST &AW, BHEX

199245 108 26H 1140 ~ 20 0 1030J8T  EIEX, HARFTIE
2, B A

EZRICE T, PRERFORTOLOGPSZER STIHE) *AVvWTHilos=y) v s
7o TWah, FRARBABOMILEEE S B ETECEBA LB S 1, BIETA
O HPIAERERE & OISR PCOSLT CAEG L 12, %712, RME7 v 7 F OB IEFE 2R U
BThol, BEIES~10emBL > TWAH, TOBEVREBIEE LEHRTX S,

3. it BRI G CREH =T

4, Basi (Fig. 1,2)
Wit b gidEiE (TRBL)
7 - & fi8kEE (PCOSLT)
P iEnen: (NAOT)

5. AR E T — ¥

VA M B 2 31125 158nsec (FI&E1H)

NAOT 1PPS4 — 7 IVBEE & 3nsec (ZEHIME)

7 VT T AR ¢ 35" 40 31.” 420N

A 1397 32" 14" 960E (WGSS84)
H 106.5m
BL, 77 FRwfmER, BYELSI BT AGPSOEMAEA,» S8 EEY Hn

7.
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6. #Hy

FAEDRHME e Table 2~512R T, 48, EFOEEOERBUTOLBY Th 5,

(1) NAOT-TRBL
B L hBond, BUXKLEMERL Ty RIETH AUTCNAOD &, e
BB O RE R T H HUTC(TRBL)D .

(2)" USNO - GPS
KEMERXEVRIEL Cv A E R TH AUTCUSNO) & GPSIZ & A IS iR TH
HUTC(GPS)D 7%, USNO seriesd & b, ZHEECHNDREINII BV CHMBL TRV,

(3) USNO - NAOT
UTC(USNO) & UTC(NAOT)?D 7=, BIPMcircular-T & 9, A& 208 o kEZNIC B C A4l
HLTHWE.

(4) GPS-TRBL
UTC(GPS) & UTC(TRBL)DZE, (D+ () - & hBH L 72,

(5) NAOT - STI
UTC(NAOT) & BV KA KBV CHHOE =4 ) ¥ 7 %47 > T AGPSSER (ST F
e RREoE,

(6) STI-TRBL
UTC(STI) & UTC(TRBL)DZE, (1) - ()& & L7,

7. 4R

Table VK EDHBH R OFHE L AFREFET T L0700 TH S, GPS-TRBLA S I #icze

BOF 74y MEES5Z A, Tableld , HIFFEOBEIZHINTHL I EHKDD L, 1990
FOSTE - TRBLE U'GPS - TRBLOGRICRE A H S N B 25, Bl rEFHLEEEEIC 0.1 1 sec 12
BOLALIPDA 7y bithhoTLEshEEASN, TOBROBIKEREL B LBEE
BARBEEERDNRL,

Table 1, Summary of calibration results (Unit : y sec)

Sep../1989 Sep./1990 Sep../ 1991 Oct./ 1992
GPS - TRBL 0.03 + 0,02 0.10 £ 0.02 001 £ 002 0.06 = 0.03
STI-TRBL 002 £+ 001 -0.11 £ 0,02 001 = 004 0.03 + 003

8.

A
ﬁ@%ﬁM%ﬁiﬂ%tD%%EE%&,m%ﬂ%&ﬁﬁﬁif16@§ﬁ®ﬁﬁﬁﬁﬁﬁﬁ

E¥ L7 SOl LET.

AREE, WMARRASERL 7.
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Figure 1. System setting at the National Astronomical Observatory.
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Figure 2, Antenna,
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Table 2, Calibration resuits (1989)

{(Unit : x sec)

| i &5 | NAOT-TRB1} USNO - GPS| USNO-NAOT GPS - TRBL} NAOT - STI| STI - TRBL
3 2.920 -0.240 -3.150 0.010 2910 0.010

3 2.930 -0,240 -3,150 0.020 2.920 0.010

6 2.930 -0.260 -3,150 0.040 2910 0.020

6 2.920 0,260 -3.150 0.030 2910 0.010

6 2.920 -0.260 -3.150 0.030 2900 0.020

6 2.920 -0.260 -3.150 0.030 2,890 0.030

9 2.930 -0.240 -3.150 0.020 2,920 0.010

9 2.930 -0.240 -3.150 0.020 2,920 0.010
11 2.930 -0.250 -3,150 0.030 2910 0.020
11 2,920 -0.250 -3,150 0.020 2.900 0.020
11 2.930 -0.250 -3.150 0,030 2910 0.020
11 2.940 -0.250, -3.150 0.040 2,920 0.020
11 2.940 -0.250 -3.150 0.040 2910 0.030
12 2.950 -0,250 -3,150 0.050 2,940 0010
12 2,940 -0.250 -3.150 0.040 2930 0.010
12 2.950 -0.250 -3.150 0.050 2.920 0.030
12 2,960 -0.250 -3.150 0.060 2,940 0.020
13 2910 -0,240 -3.150 0.000 2,890 0.020
13 2,920 -0.240 -3.150 0.010 2.900 0.020
13 2.9204 -(,240 -3.150 0.010 2910 0.010
13 2,940 -0,240 -3.150 0.030 2910 0.030
¥ 3% 0.029 0.018
(RS 0.015 0.008
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Fable 3. Calibration resulits (1990)

{Unit ; u sec)

#iA 5 | NAO-TRBL| USNO - GPS] USNO - NAQ} GPS - TRBL| NAOQ -STI [ STI- TRBL
2 1.120 0.190 -1,.020 -0.090 1,200 -0.080,

3 1.090} 0.190 -1,020 -0.120 1.220 -0.130
3 1,120 0.190 -1,020 -0.090 1.210 -0.090

3 1.150 0.190 -1,020 -0.060 1.230 -(1L080
3 1.090 0.190 -1.020 -0.120 1,210 -0.120
6 1.080 0,180 -1.020 -0.120 1.180 -0.110)

6 1.080 0.180 1,020 -(,120 1.200 -0.120
6 1.070 (.180 -1.020 -0.130 1,190 0,120
6 1.080 0.180 -1.020 -0.120 1.190 -0.110

9 1,120 0.190 -1.020 -0.090 1,220 -0.100
9 1.100 0.190 -1.020 -0.110 1.210 -0,110
9 1,110 0.190 -1,020 -0.100 1,210 -0.1G0
12 1,140 0.190 -1.020 -0.070 1.240 -0.100
12 1.110 0,190 -1.020 -0.100 1,240 -0.130
12 1.110 0,190 -1.020 -(0,.100 1.240 -0.130
13 1.080 0.190 -1,020 -0.130 1.210 -0.130
13 1,090 0.190 -1.020 -0.120 1.210 -0.120
13 1.110 0.190 -1.020 -0.100 1,220 -0.110
13 1.150 0.190 -1.020 -0,060 1.230} -(.080
14 1.140 0.200 -1.020 -0.080) 1.220 -0.080
14 1,100 0.200 -1.020 -0,120 1.210 -0.110
14 1,100 0.200 -1.020 -0.120 1.200 -0.100
16 1,110 0.180 -1.020 -0.090 1,230 -0,120
17 1.090 0.150 -1.020 0,080 1.210 -(0.120
17 1.090 0.150 -1.020 -0.080 1.220 -0.130
20 1,130 0.200 -L.020 -0.090 1.220 -0.090
% -0.100 -0,108
R A 0.021 0.017
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Table 4, Calibraiion results (1991)

(Unit : u sec

# 25 [NAOT-TRBLIUSNQ - GPS {USNO-NAQT|GPS - TRBL |NAOT - 71 |STI- TRBL
y) -0.724 -0.713 -0.011
3 -0.715 0.015 0,700 -0.030 -0.711 -0,004

6 -0.664 (.008 0.700 0.028 -0.674 0.010
6 -0.712 0.008 0,700 -0.020 -0.681 -0.031
6 -0.671 0.008 0.700 0.021 (3,669 -0.002

0 -0.657 0.009 0.700 0.034 -0.682 0.025
11 -0.707 0.006 0.700 -0.013 -0.635 -0.052
12 -0,699 -0.709 0.010
12 -0.702 _-0.698 -0.004
12 -0.707 -0.700 -0.007
12 -0.675 -0.701 0.026
13 -0.696 0.001 0,700 0.003 -0,712 0.016
13 -0.683 0.001 0.700 0.016 -(.720 0.037
13 -0,711 0.000 0.700 -0.011 -0.710 -0.001
13 -0.701 -0.701 0.000
14 -(0.718 -0.736 0.018
14 -0.701 -0.720 0.019
14 -0.729 -0.739 0.010
14 -0.702 -0.723 0.021
14 -0.700 -0.760 0.060
15 -(.738 -0.667 -0.071
15 0,648 0,731 0.083
16 -0.734 -0.628 -0.106
i6 -0.621 -0.589 -0.032
17 -0.650 -0.749 0.099
17 -0.593 -0.602 0.009
18 0.574 -0.612 0.038
18 -0,631 -0.608 -0.023
18 -0,593 -0,684 0.091
20 -0.682 -0.001 0.700 0.019 -0.704 0,022
20 -0,683 -(,004 0.700 0.021 -0,690 0.007
20 -0.696 0.005 0,700 -0.001 -0.678 -0.018
20 -0.678 0.007 0.700 0.015 -0.696 0.018
- 21 -0.637 -0.602 -0.035
23 -0.681 -0.730 0,049
23 -0.727 -0.701 -0.026
) 0.006 0.007
FHER L 0.020 0.041
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Table 5. Calibrafion results (1992)

(Unit ; p sec
#71 B %5 | NAOT-TRBI USNO - GPSI USNO-NAOT GPS - TRBL] NAOT -STI] STI-TRBL
11 0.087 -0.022 0.075)*  0.184
11 -0.001 -0.044 0.063 0.106
11 0.113 -0.018 0.051]*  0.182 -0.036]* __ 0.149
12 -0.072 -0.023 0.082{ . 0.033
12 0.078 -0.022 0.0801* ___ 0.180 -0.0781%  0.156
12 -0.068 -0.028 0.070 0.030 -0.074 0.006
12 0.100 -0.031 0.068[*  0.199
12 -0.063 -0.040 0.058 0.035 -0.068 0.005
12 0.112 -0.039 0.056/*  0.207 -0.053 0.165
13 0.018 0.002 0.085 0.101 -0.058 0.076
13 -0.036 0.000 0.084 0.048 -0.057 0.021
13 -0.009 -0.030 0.073 0.094 -0.087 0.078
13 -0.068 -0.031 0.072 0.035 -0.091 0.023
13 0.013 -0.030 0.061 0.104
13 -0.057 -0.028 0.060 0.031
15 0.081 -0.036 0.050[* 0,167 -0,060*  0.141
20 -0.052 -0.025 0.080 0.053 -0.073 0.021
20 0.078 -0.026 0.079]*  0.183 -0.073* _ 0.151
20 -0.053 -0.029 0.068 0.044 -0.072 0.019
20 -0.038 -0.029 0.056 0.047 -0.058 0.020
20 0.104 -0.029 0.0550*  0.188 00431 0.147
20 0.090 -0.028 0.067]* 0185 -0.059[*  0.149
¥ 0.111 0.083
EHER 0.069 0.073|
Iy 0.059 0.030
AR 0.033 0.028

*it, GPSHEMEN S - BbRBF— 4,
LB OB L CHEREA ST - ¥ O,
TEROTHRCERREE, * 07— 5 2RV 22 504E.
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DETERMINATION OF THE POSITION OF THE MAINLAND CONTROL POINT
IN THE MARINE GEODETIC CONTROL NETWORK

Summary - In the marine geodetic control network around Japan, the Simosato Hydrographic Observatory
(SHO) is assigneqd as the mainland control point. The precise position of the fiducial point at
SHO was determined on the basis of the ten-year observation with the satellite laser ranging
technique. An amount of the origin shift used for transforming coordinates from the World
Geodetic System into the Tokyo Datum was also obtained,

Key Words : satellite laser ranging - Lageos - marine geodetic control network - mainland control point -
origin shift
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REEERCH, IS RIEOTBRBOBEL, KB AIMEEom LY ENE LT
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NPV, HARABR S & HERUR~DOLERO 20 KLBERRAY 7 b & R R &
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1990).
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TP NABRROLIE, JTHDSC-2~THDSC-4 B Ui L 72epochiZ 2 v THE 16, JTHDSC-S,

JHDSC-6IZ DWW T2 TCH L,

Table 1. Data table for epoch 1984.80 (JHDSC-2) and range residuals

Mean date Station number Data numPer Residuals{rms)
(normal point)

1984 om
Sept. 26.26 10 841 73
Qct. 1.53 12 569 5.6
Oct. 551 13 623 59
Oct. 10,71 16 150 6.8
Oct. 16,37 12 821 1.8
Oct, 20.57 13 639 7.2
Oct. 25,71 13 821 8.9
QOct. 31.31 12 901 6.9

(total 5965)
Table 2. Data table for epoch 1985.99 and range residuals
Obs. period Station number D;:::Z’:[:; ‘ Residuals(rms)
1985 cm

Nov. 1-5 13 1757 5.7

Nov. 7-11 14 3224 8.2

Nov. 12-16 10 3029 1.0

Nov. 24-28 9 1199 8.7
Nov. 29 - Dec, 3 10 1802 1¢.1

Dec. 9-13 12 1785 6.3

Dec. 15-19 12 2936 89

Dec. 20-24 10 1250 73

1986
Jan. 4- 8 12 2330 6.0
Jan. 9.13 13 3628 9.0
Feb. 2- 6 10 1899 58
Feb. 8-12 11 2299 1.6
Feb. 16-20 i1 2194 7.2
Feb. 21-25 i4 2661 86

(total 31933)
Table 3. Data table for epoch 1986.76 (JHDSC-3) and range residuals
Mean date Station number Data number Residuzls(rms)
(raw data)

1986 cm
Sept. 17.37 10 9033 4.0
Sept. 23.98 11 8462 50
Sept. 29.32 13 7665 78 -
Oct. 272 13 11046 5.1
Oct.  8.51 12 6062 5.1
Oct. 14.25 13 16561 43
Oct. 18.16 12 14436 6.2
Oct. 22.88 10 14010 4.5

{lotal 87275)
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Table 4, Data table for epoch 1988,11 (JHDSC-4) and range residuals

Data number

(total 5051)

Mean date Station number (raw data) Residuals(rms)
1988 cm
Jan, 12.58 14 11638 3.9
Jan, 19.33 10 3887 4.0
Jan, 2573 14 9865 5.1
Jan. 30.75 11 9391 4.1
Feb. 421 11 17370 5.2
Feb. 977 11 12228 53
Feb, 14,11 12 12817 7.0
Feb. 18.96 12 9885 3.1
Apt 13.01 9 4553 4.3
(total 91634)
Table 5, Data table for epoch 1989.95 (JHDSC-5) and range residuals
Obs, period Station number (iii;ug?::) Residuals(rms)
1989 cm
Nov. 8-12 12 704 57
Nov. 17-21 14 738 5.6
Nov, 26-30 14 1089 6.0
Pec. 2-6 11 721 8.0
Dec. 7-11 i3 523 4.4
Dec. 13-17 12 607 4,0
Dec. 18-22 12 930 5.7
1990
Jan. 7-11 9 908 55
Jan. 16-20 12 948 6.5
(total 7168)
Table 6. Data table for epoch 1990.97 (JHDSC-6) and range residuals
Obs. period Station number Data numl.}er Residuals(rms)
{normal point)
1990 cm
Nov. 11-16 12 1139 4.9
Dec. 3- 7 17 1224 6.6
Dec. 10-14 4 731 4.2
Pec. 15-19 10 399 4,2
1991
Jan, 13-17 13 863 7.0
Jan, 26-30 14 722 4.7
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3. A LR SEIEE (BAREMAR)

EaRo FepochlZ DWW TRD S FRARBBIMO LV —F —HEAB I OEREEMHEEL
Table 7038 Y ThHd, TROEDEE, U, V, WERFRIZOWTEREICHET 5K ¢l
L, 19900481 2RI CRS, chdALHENL - BEAHS OB IEE
EF 5, onid, HHEOHKE, UToliclsni,

Us' = -3822388.272 £ 0.019 (m)
Vs'= 3699363.582 £ 0.017 (m)
Ws'= 3507573.187 * 0.018 (m)

—F, COL—F-#EREA0 ARTR I B AHEB L ESE, AR b X
DEHFBLNRTWD (FF, 1983)

¢s= 33 34" 27."4963
As=135 56' 23."5368
hs =62.443 (m)

hE, BAHBRORHERENERTH SRy LVIERMEDHEIT (a=6377397.155m B &£
U 1//=209.152813)% W CEACEEME AR T AL RO LA, BL, THIZEBITA
VA A FEiom & HE LT B (Ganeko, 1977).

us = -3822242,043 (m)
vs = 3698856.017 (m)
ws = 3500891.329 (m)

B C, MEEROEEEOLES 5010 L >, ERUIRS & OAMMA~DE T
PHERRD LI B LD,

AU= 146229 (m)
AV =-507.565(m)
AW = -681.858 (m)

PLEDAE R % Table 812 % & 3 TR T.

PAth, —k, TRIEHE S0 EAER Y MR O NSRS T A EAE B T
i, LEoErEEEs s L THvens,

Table 7. Resulis of mainland contrel point for all epochs

Epoch U value () V value (m) W value (m}
1984.80 -3822388.330 3699363.577 3507573.186
1985.99 -3822388.388 3699363577 3507573154
1986.76 -3822388.362 3699363.594 3507573.190
1988.11 -3822388.307 3699363.540 3507573.232
1989.95 -3822388.270 3699363.562 3507573.195
1990.97 -3822388.241 3699363.615 3507573.160
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Table 8. Final result of mainland control point and shift of origin
from World Geodetic System to Tokyo Datum

Items Values

Us'= - 3822388272 m
T HRARE) H AR Vs'=  3699363.582 m

Ws'=  3507573.187m

AU= 146229 m
BHiovz kg AV = -507.565 m

AW = -681.858m

7 U=-3822373312m
TR V= 3699359.898 m

W= 3507585.859 m

A R BRIV L, PR SR R T o 22,

2 F XM
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NEW SATELLITE DATA ANALYSIS COMPUTER SYSTEM

Summary - For the purpose of processing the various data of the geodetic satellite Ajisai consisting of laser ranging
data and direction data by photographs, a satellite data prosessing system was upgraded at Satellite
Geodesy Office in January, 1993, The system is composed of several mini-computers, graphic displays,
disk driving units, printers and so on connected to each other by LAN,

Key word : Satellite data - Data processing system

MO HEFZCB VT, FEREARTRERICOARFELE (L8] S L —¥— i

CBRER T o CwAN, BORLF— S eEIT A0, BHSHEIAIHHE 7 — ¥ BW%EB L HEA L
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New Satellite Data Reduction
Computer Systemn

=
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SCSI-I BA7 4 Ay

I HHIT 4 AP
I e CDROM

EHEH T
HEELHINITT

—

ol

L=y vy—
AZ T MRIG

EXABYTES500

VI USRS O WAL AL KRS OO ARG AR SR A RRARK AR i

 roooe )

ORNG BRGSO MOMSOI JBOOAL WGBLNY ALOML SN SOUAN MM ALK BGST AMIML A0S AB0OT ACON AN Wnhr WIAM SAMG A% ABOL

wawmmmmmwawmmm\w»ommwwm\e&wwwawmmwag HP 710CRX

SONY Quarker L NEC PCIB0HUV NEC POROILIV

SO OO GO OGO 0D

R0 N MO CONOE DO OI0R G000 AIOOP GOMT PN MR MR o K96t

YAe—Has R

Ethernet 10BASE2 T w7t~z

FEHNF A RS

ToeFiet—2 .
Macintosh Oci Macintosh Hei Macintosh Hei Machintosh Quadra700

Figure 1. Computer System,
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Tablel. Specification of the Satellite Analysis Computer System

1.3 HEEaftae
BEROMAE % Tablel 2R T,
- 1 25
7— 2 HEE  |HPY00O/7T30CRX
7 — & FEER | HP2000/730CRX
b g Y v g —
7 — & IEE  |HPOOOO/730CRX
77— % A E THPOOOO/7S0CRX
N—FFLAY
DAT
CD-ROM
RRR T4 Ry
R T — TR
rAY—RByy A
W HEDEE | HPY00O/730CRK
THY -

RAM64MB R/ — F 74 A ¥ 840MB

AP IR EE T 7T6MIPS

RAMG4MB P/~ F 74 A ¥ 840MB
fir4r LB R 76MIPS
H AR ZEPostScriptafie: &S84 /4y

RAM64MB Wi/ v— F 74 A 7 840MB
AL S 7T6MIPS

RAM64MB  HiEi/N— F 74 A #1.33GB
fir AL FRAE S T6MIPS

SCSI-I 4GB

A E20B~8GB

W H600MB
1600/6250BPI
7'— kLA (Ethernet & Apple Talk)

RAMG4MB  PIE/N— F 74 A & 840MB
fir AL ER B 1 T6MIPS

SRREE (CEHRE) 0.025mm

NUAR NRVHEE (BE) 80em/
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2. VAT AR
21 FRV—=F 4 T VAT A
ARV—F A4 Y77 AT AGHP-UX AL Twa, HP-UXBAT&TH OUNIX System V X — R 12
UNIX 4.2BDSDF. U'HPH IR E ORRBESBINEN 2D D TH A, BBV A7 ADNA— Vg IiX1993412H
BWAHP-UXY ) — 28.071CH 5,

22 Av hU—7Z
Favta—y—Hi310Mops?® 4 — %4 v b (10Base2) CHIENTWAE, 2y PU— 2 %flio %
7 74 WHIFT L, NFS(Network File System) % FIJF L Tw 5,
PERPLHMLTWABDGT — 2 A7 — ¥ 3 ¥DS§f7400, PCI801UV, SONY Quarter L, IBM PS/V %
A—H%Fy MIHABAA TS, £ f2Macintosh Ici(3#), Macintosh Quadra 7001t 7 » 7 k — 7 C#kif
NTEY, R IBHEBLEUIM Y- Ry 0 A2 HLTA ¥y NCEBBELTWA,

WMRET— Y BHRBIETHEIC 2R TBY, Eviremoemount 2T 52 &8 TEXL, Shic
DAy PT—IRHERENTVALTOBRLEO 774V %, b ASOBRELSLHDLD
WY S ENTE S,

bAETDIA Y a— s —BHARN- FF4 A7 5WNELTBHUNIXV A7 ABHELL TV B,

23 774 WK
R — 4 BAEED 7 7 4 MEREFg2IRT, #8843, EviZremote mount% i Tw a0 ¢
EOBRETCHLFHBE IR TH .

bin
4 § cdrom
\ dev
etc
hp-ux
lib eiseil
ust eisei2
ufers - giseil
. § eiseid
° guest ersl
® root ; £ps
° koho laser
a : soap
y \\ tool
fopex

Figure 2. File System.
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24 V72 boLy
WE 7~ FHEBIE, PTRRET VI 2758 HL WD,

1) #=%Ahv7bvay
HP VISUAL EDITOR

2) F—sAvI by LT
TEX, /87—y xd ¥

3) REEE
FORTRAN77, C, Awk

4) 74 v Folgie
X-Window, HP-VUE

5) BEHNTA 75
HP-Starbase

6) BB - MBS 475
SPACE1I

7) V7 by 7RSS
SoftBench

8Y Nw o7y TV
OmniBack

9) Ay yI— sV AFABHY - N
GrancePlus/UX

F 3. EIRER

WET— & EHEED, HP-VUEAFIH LTIV F 24 Vv EY, v A F 2 A2 CHRELTWA,

3.1 EERIRER
AR, R & L TR R R 2 AIBROSEB05 & B H17R455 F ¢ ¢, LERIE B -CHE
b EER R 1T

32 2-—¥—%H
UNIXTHAMAEE 21— B8R LT RE% o v, BT~ & BEE TR — ¥ — %eisei & guest
D2ODI N — TG T dh, eiseiZ V— FIEEY, HEUBEARFY A7 MEHE%E H KT,
guestiZ 3 EHBRE DA OFIME LS M T T s,

33 VAT AEHE
WEF - EHEBOEHRE VA7 AEHENT), VAT AEBEIEENBEEL 0L 30
b, VAT AEREE, VAT LAREORE, BM, 1-F-EHRTT7 7 4 MEBE LT, SR
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