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SATELLITE LASER RANGING OBSERVATIONS IN 1991

Summary - - Satellite laser ranging observations have been continued by a fixed Lype satellite laser rang-
ing system at the Simosato Hydorographic Observatory JHDLRS-1) and by a transportable -
one (HTLRS) at off-lying islands. The total numbers of returns obtained by the JHDLRS-1
in 1991 are 101,146 from 101 passes of Lageos, 41,739 from 91 passes of Stariette, 206,742
from 215 passes of Ajisai and 11,056 from 28 passes of ERS-1 (Buropean Remote Sensing :
Satellite -1), respectively. Those obtained by the HTLRS at Minami Daito Simain 1991 are
433 from 2 passes of Lageos, 79 from 2 passes of Starlette and 14,388 from 50 passes of -
Alisai, respectively, The range precisions of the JHDL.RS-1 are 6.5¢m for Lageos, 5.8¢m for
Starlette, 6.0cm for Ajisai and 7.5cm for ERS-1, respectively, Those of the HTLRS are 3.6cm
for Lageos, 2,5¢m for Starllete and 4.6cm for Ajisai, respectively. .-

Key words: satellite laser ranging - global geodesy - Lageos - Ajisai - Starlette - JHDLRS-1 - HTLRS .

‘This is areport of the satellite laser ranging (SLR) observations obtalned by a fixed type satellite laser
ranging station at the Simosato Hydrographic Observatory calted JHDLRS-1, which is identical to SHOLAS
which appears in the previous report, and a iransportable one called HTLRS (Sasaki 1988) at off-lying
islands, This report containg the lists of data obtained by these two stations in 1991, Previous data obtained
by the JHDLRS-1 appear in the Series of Astronomy and Geodesy, Data Report of Hydrographic
Qbservations for the period from 1982 to 1985, and in the Series of Satellite Geodesy from 1986 to 1990,
Routine observation by the HTLRS started 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 and 5 (Sengoku ef al. 1990, 1991, 1992} c :

1, Ohservation : : :

The routine ranging observation for Lageos, Starlette, and Beacon (BR)-C started in April 1982 by
using a fixed type SLR statfon at the Simosato Hydrographic Qbservatory (the JHDLRS-1) under the mutual
cooperation between the Hydrographic Depariment(JHD) and the National Aeronautics and Space Admin-
istraion (NASA) of the United States of America. According to the taunch of Japanese first Geodetic Satetlite
“Ajisai" in August 1986, observation of BE-C was terminated in July 1986. Lageos, Starlette and Ajisai were
observed routinely from August 1986 to June 1992, Buropean Remote Sensing Satellite "BRS-1" was
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launched in July 1991, and the range observation started immediately after the launch, Lageos, Starlette,
Ajisai and BRS-1 have been observed since then.

The range observation for Lageos, Starlette and Ajisai by the HTLRS started in December 1987, The
range observation by the HTLRS at off-lying islands have been carried out as fotlows,

Jan, - Mar, 1988 : Titi sima

Jul. - Sep. 1988 : Isigaki sima

Jan. - Mar. 1989 : Minamitorl 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

" ‘The major specifications of the JHDLRS-1 and the HTLRS are listed in Table 1 and 2(Sasaki ef al.
1983, Sasaki 1988), The locations of the sysiem and fiducial stonemarkers set up near the system are shown
in Table 3 (Takemurg, 1983). ' '

The observation schédule of the JHDLRS-1 was made by selecting those passes whose maximum
elevation was over 30 degrees for Ajisai, nighttime passes of Lageos and Starlette, over 35 degrees for
daytime passes of Lageos. 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, In principle, observation was not carried out on Saturday and
Sunday, The priority of the selection for simultaneous 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 racking were sent
from the Goddard Space Flight Center{GSFC) of NASA through GE Mark [Inetwork. The orbital elements
of Ajisai were also calculated in the Headquaters of the JHD by using quick-look data sent from Simosato
and from GSFC via GE Mark I network since the launch of the satellite. For the satellite tracking, an
analytical tracking program using the elements were used. The iracking was carried out when the elevation
of satcHlites 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 targets. '

‘TTe total numbers of returns and passes obtained by the JHDLRS-1 and by the HTLRS at Minami-
Daito Sima and Tokati in 1991 are listed in table 4, 5 and 6,

In order 10 improve ranging precision, the JEIDLRS-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 1o check the Loran C clock. A laser subsystem of the JHDLRS-1 was upgraded to
a Quantel YG 460-5 at the beginning of July 1990,

2. Polynomial fitting and prellminary analysis of range data

False range data were removed by a visual rejection system, The system works on CRT screens by
applying a fifter of polynomial fitting to difference of measured range and predicted range or measured range
itseif by use of the on-site computer. Preliminary values of standard deviation for each pass were estimated
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in this process,

A part of obtained data, named guick-look (QL) data, were sent to the GSFCwithin two days through
GE Mark HI network. QL data of ERS-1 were sent to theDeuisches Geodaetisches Forschungsinstitut
{DGFI) within one day though GE Mark Il network, All the range data, after application of the correction
of the internal {ime delay of the SLR systems obtained by the ground target ranging, named full rate (FR)
data, were recorded on a magnetic tape in MERIT H Format (CSTG,1987) together with the satellite ID, the
station ID, the transmitted time corrected Into UTC (USNO MC), the meteorelogical data, the preliminary
measurernent standard deviation and some preprocessing indications, The FR data on magnetic tapes for the
above four satellites were sent to the GSFC and ihe Centre d'Bludes ei 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 ali the data obtained
by the JHDLRS-1 in 1991 are 6.5cm for Lageos, 5.8cm for Starlette, 6,0cm for Ajisai and 7.5cm for ERS-
1, respectively, as shown in Table 4, The same for the HTLRS are 3.6cm for Lageos, 2.5cm for Starlette and
4,3cm for Ajisai, respectively,

The QL data sent to the GSEC were used to update orbital elements, These data were wansferred from
the GSFC 1o the CSR and were used for the estimation of the polar 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 data
were also analyzed in the CSR, and more precise values for the earth rotation parameters have been
estimated. The FR data sent to the Crustal Dynamics Project were used to detect crustal movements and
global plate motions,

The JHD has been processing FR data oblained at Simosato and other SLR sites by using an orbital
processor (Sasaki, 1984a}. A result of the geodetic coordinates for the cross peint of azimuth and elevation
axes of the JHDLRS-1is 33" 34'39", 70N, 135° 56' 13", 34E, 101.6 m for latitude, longitude and height
above the reference ellipsoid of 6 378 137 m semi-major axis and 1/298.257 flattening, respectively (Sasaki,
1990). : :

The observations of satellite laser ranging were made by K. Matsumoto, H, Nakagawa, A. Suzuki,
H. ko, M. Suzuki, K, Tomii, T. Kurokawa, K. Sawada, S. Yosida, Y. Narita and K. Maeji of the Simosato
Hydorographic Observatory and T. Utiyama, E, Nisimura,
A, Sengoku, K. Fuchida, I, Sato, K, Kawai, S. Masai, 8. Kurokawa, H. Noda and N, Ikeda of the
JHD Headquaters,

Calculations and compilation for this report have been made by A. Sengoku, S. Murakami, N, Ikeda
of the JHD Headquaters and K, Matsumoto of the Simesato Hydrographic Observatory.
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Table f. Principal specifications of Satelllfe Laser Ranging Station of
the Sinosato Hydrographic Observatory (SHOLAS)

Subsysten

Specification

Hount configuration
Angular resolution
Transmitter diareter
Receiver diameter
baser wave length
Output energy

Laser ptlse width
Repetition rate
Receliver detector
Flight tine counter
Frequency standard
Tine conparison
Conputer

elevation over azimuth/Coude path

20 bits (1.2 aresec)

17 ¢m

60 co

532 nm

125 nd

100 ps

4 pps

Hicro~Channel~Plate PHT (9%Q. E. and 300 ps rise tine)
20 ps resolution

Rubidiun oscillator

GPS{TRIMBLE, 50004), nulti-Loram € wave {NW Pacific Chain}
PDP £1/60(B4 kw) with two disks and a HT drive

Table 2, Principal specifications of the Hydrographic Department Transportable
Satellite Laser Ranging Station (HTLRS)

Subsysten

Specification

Mount configuration
Angular resolution
Transanitter dianeter
Receiver dianeter
Laser wave length
Qutput energy

Laser pulse width
Repetition rate
Recelver detecter
Flight tise counter
Frequency standard
Tine comparison

Conputer

elevation over azimuth/Coude path

20 bits (1.2 arcsee)

{0 cm

35 ea

532 nn

50 nd

58 - 100 ps

5 pps

Hicro-Channel-Plate PHT with 300 ps rise tine
20 ps resolution

Rubidiun osciltlator (rate: 2 X 16°'")
nulti-Loran C wave, GPS

tvo 16-bits personal computers with hard disks.
5 inch apd 3.5 inch floppy disk drives,printer, CRTs and

a noden
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Table 3a. Geodetic coordinates of SHOLAS

Coordinates

Location Site 1D
{Tokyo Datun)
€ross point of Az, and El. axes International 33o 34l 2?."496 H*
of SHOLAS 7838 136 56 23.537 &
Domestic 62.44 =n
SRO-L
L ) Ll
Cross line, the fiducial stone Ponestic 33 34 28,078 iex
narker at Sinosato Hydrogr. SHO-HO 135 56 23.236 &
Obs, 58,36 nm
¥ Surveyed in November 1988.
%% Surveyed in January 1982,
Table 3b., {eodetic coordinates of HTLRS
Location Site ID Coordinates
{Tokyo Datua)
Cross point of Az. and Bl. axes International 25o 49" 38:’739 i
of HTLRS at Minami-Baito Sina 7364 131 13 42.188 &
15.84 =m
Cross point of AZ. and EbL. axes International 42° 18' 54:’528 N
of HTLRS at Tokatl 7313 143 19 55.684 E

24.22

——
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Table 4, Data acquisition at the Sinosato ¥ydrogrephic Observatory in 1991

Satellite fo. of ranges Ho. of passes RMS

Lageos 181, I46 101 6.5 cm

Startette 41,739 gt 5.8

Adisai 206, 742 215 6.0

ERS-1 11,056 28 7.5

Observers K. Hatsumoto, H.MNakagawa, A.Suzukl, . ito, M. Suzuki, K,Kato', X.Tomil,

K. Kawai®, [.8ato®, Y.Watenabe®, 8.1imaki®, T.Kurokawa, K.Sawada,

8. Yosida, Y.Narita and K. Haeji

'JHD headquarters

Table 5. Data acquisition at Hinani-Daito Sima in 1991

Satetlite No. of ranges fio, of passes RHS

lageos 433 2 3.8 ¢cn

Stariette 7% 2 2.5

Ajisai 8,576 16 3.3

Observers T.Fukusima, A.Sengoku, S.Masai, |.Sato, K.Tomii', $. Imaki, 8.Hurakami

and Y. Harita?

'the Sinosato Hydrographic Observatory

Table 6. Data acquisition at Tokati in 1991

Satellite No. of ranges No. of passes RMS
Ajisai 7.812 34 5.7 cn
Observers T.Uehiyana, E.Hisirura, K,Fuchida., S.Hurakani, K.Sawada', YV.Narita®'

. Hoda and N. 1keda

*the Simosato Hydrographie Observatory
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Table 7. Observations and data fitting

Explanation
Column
1,8 Serial number of passes ranged successfully for each satellite.
2 Observation time (UTC) of the first return and the last refum observed in the satellite pass.
3 Satellite identification (ID), LG:;Lageos, ST:Starlette, AT:Ajisai, ER;BRS-1,
4 Azimuth when the tracking of the satellite started a1 20°  of elevation,
5 Elevations at the maximum, at the first return obtained and at the last remrn obtaind in

the satellite path, U means through the maximum etevation,

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 filling to
the difference of measured range and predicted range. Before the fitting application, an
atmospheric correction (Marint and Murray,1973) is added.

‘The range correction added to the measured range is

=

£(X) , A+B
(4, H) ., BAAEB)
sin B+ R 0,00

dR= -

]

where

g(A)= 0.9650+ O'glf“ +°'Oi°f28 .

f{$,H)= 1-0.0026 cos 24 —0.00031 H,

A= (.002357 P+0.00014] e,

e=611" %.%l + 107-5(F-273.1B)/ (297, 3 (T-273. 161},

Pz 2
— ] -8 .
B= (L.081X10°°) PTK+ (4T4X10°) -« o=

K= 1.163—0,00968 cos 24 —0.00104 T--0.00001435 P,

Here

: Range correction (meters),

True elevation of satellite,

Atmospheric pressure at the site (hecto pascal),
Ammospheric temperature at the site (degrees kelvin),
Relative humidity at the site (%),

g-a'-cm%

j—
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A : Wavelength of the laser (microns),
¢4 : Latitade of the site,
H : Altitude of the site (kilometers),

This term is not corrected for the measured range in the final MT file, that is FR data.
Column
9 Station ID,7838:Simosato Hydrographic Observatory,
' 7304:Minami-Daito Sima,

7313:Tokad.
10 Atmospheric terperature {(degrees centigrade).
11 Aimospheric pressure (hecto pascal).

12 Relative humidity (%).
13 Calibrated intemal delay time of the SLR system obtained by the ground tranget rannging,
‘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= ¢ {1+10°N)1,

where
N= 80,943 (0.0650+ 2 0iod 0008, P}y 9.8
AZ At T T'
e= 6. 11+ Bh Q7 54-213. 150/ (237, 34 (1-213. 161
100
Here
¢ : The speed of light in vacua,
P : Atmospheric pressure (hecto pascal),
T : Atmospheric tlemperature (degrees kelvin),
Rh : Relative humidity (%),
A : Wavelength of the light {microns),
14 Time correction: Transmitting time of GPS minus time of the clock used in the SLR system.

This term is corrected for the iransmitted time in the final MT file,

15 Time correction:UTC (USNO MC) minus transmiting time of GPS (USNO, 1991, 1992),
This term is corrected for the ransmitted time in the final MT file.

16 Comments,
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Table 7. Observations and data fitting

e {2) Obs.Time{UTC) 3 @A (5) Elev. 6) | (7)Fiuing
No. date caught lost | SAT, ST CT RTN N

Y M D hm s h m s ' ‘ cm

1{ 91 01 116 4 10 38 14 16 41§ ST A20R) T 30U 39 473 27 52
21 91 01 12 12 58 53 13 08 30f ST 220L1 78 21U 21 589 27 4.3
31 91 01 13 3 18 40 13 27 58| ST -1iSR ] 65 22U 20 368 31 39
4] 91 61 16 10 39 28 10 46 52| ST 180L | 34 20U 21 146 27 5.6
51 91 o1 18 il 16 47 11 27 02} ST -130R ] 86 221U 19 824 25 4.7
61 91 01 19 09 53 56 0% 56 23| ST 190L 1 38 24 20 62 21 11
71 91 01 23 09 15 24 09 25 16{ ST 215L 1 69 20U 23 399 27 5S4
8] 91 01 23 11 96 29 11 14 21§ 8T 85R{ 36 220 20 585 25 4.5
91 91 01 26 08 24 43 08 34 481 ST 22001 75 23U 20 730 31 4.6
107 91 01 28 09 04 26 0% 12 16] ST SI00R ] 45 23U 27 711 27 4.6
ity 91 o1 31 08 13 4 08 22 22| ST G0R | 43 23U 20 585 31 5.6
12 91 02 01 08 24 o4 08 41 04| ST -75R | 31 21U 21 196 31 7.1
13] 91 02 4 11 26 33 11 32 531 ST S0R {32 240 20 181 29 6.9
14 91 02 05 i1 45 01 o33 294 ST S35R{ 45 22U 20 683 31 4.7
15V 91" 02 06 12 05 19 12 13 33§ ST 45R { 69 31U 20 979 31 4.9
16} 91 02 07 16 34 131 10 42 22| ST S0R{ 34 200 20 452 25 44
170 91 02 08 16 53 41 11 02 54| ST 35R ] 49 21U 19 984 27 5.6
18 91 02 12 04 50 33 04 57 534§ 8T SI5R] 33 21U 21 388 21 4.7
19 91 062 12 0 22 9 10 31 48} ST -45R { 83 22U 21 462 25 43
208 91 02 16 02 28 58 02 37 30| ST -IIOR ] 59 270 20 440 25 5.3
211 91 02 16 08 01 37 08 10 271 ST S30R | 43 220 20 612 31 4.9
221 91 02 19 01 38 37 of 45 071 ST A05R ] 54 30U 31 441 27 4.6
231 91 02 21 00 27 22 00 36 34] ST -125R ] 74 25U 19 673 25 4.2
24t 91 02 25 05 33 05 05 38 o05{ ST 35R i 54 54 20 106 31 34
251 91 02 26 00 21 21 00 23 3994 ST SISRE 320 29 20 35 11 4.0
26 91 02 26 05 48 51 05 57 561 8T 4A5RF 79 31U 20 696 31 4.7
211 91 02 27 04 22 50 4 26 33§ ST 35R | 39 39U 22 44 9 6.7
281 91 03 14 0 53 53 6t 59 61t ST SJOL | 38 28U 3 245 21 6.4
221 91 03 16 15 52 05 15 59 28} ST 0L} 52 21U 20 338 21 54
300 91 04 05 9 38 20 09 39 22} ST 215L | 65 36 52 76 29 2.6
31 M1 04 15 07 26 26 07 31 26} ST SIIOR ] 51 45U 20 137 15 3.7
321 99 M 16 13 18 17 13 22 35} ST “35R [ 58 SeU 20 350 20 8.7
331 91 4 20 iz 43 32 12 51 15§ 8T -55LF 68 200 20 1081 25 4.8
41 91 05 09 26 33 09 27 27} ST -65L F 43 20U 20 526 23 6.0
351 91 05 16 19 54 53 20 03 15} ST 215L | 67 30U 24 403 31 6.8
361 91 05 17 20 15 36 20 23 02 ST -125R | 78 450 22 790 27 5.8
371 91 05 18 01 49 &0 01 54 04} ST S30R | 32 31U 20 27t 20 4.8
381 91 a6 05 i3 38 25 13 47 31t ST 220L | 78 280 19 1079 25 6.4
39| 91 06 07 14 19 35 14 25 09| ST O5R | 44 3BU 24 495 25 46
40{ 91 06 11 i2 01 25 12 &4 51| ST -P30R | 84 o4 23 445 21 4.9
411 91 06 14 i1 06 359 11 13 38 ST -125R | 77 420 2 257 5 6.8
421 91 07 06 1 02 20 11 08 37{ ST 45R | 82 38U 30 192 14 1.5
431 91 07 11 08 59 55 09 06 57| ST -40R | 60 24U 30 569 23 5.9
443 91 07 17 07 23 17 07 25 431 ST 45R |1 T2 54 25 52 7 7.5
451 91 08 16 13 57 45 4 04 201 ST 220 | 76 21U 53 218 15 63
461 91 08 31 099 48 00 09 51 324 ST -120R |1 67 67 29 152 23 4.3
471 91 09 03 08 53 18 08 59 36| ST -115R { 62 33U 37 421 21 6.7
481 91 09 03 14 26 21 14 31 26| ST 30R | 37 250 30 262 12 70
491 91 09 4 14 49 57 14 53 Q6| ST 40R § 57 53 22 410 27 3.9
501 9 09 4 16 37 20 16 40 58 ST -75L i 31 U 20 199 27 8.1
51 91 09 05 07 42 10 07 51 26 ST SI30R | 86 29U 20 440 21 54
521 91 09 06 06 12 60 06 21 11] ST 185L | 137 23U 18 520 25 55
53] 91 09 06 08 05 27 08 10 427 ST -110R | 58 58U 20 463 25 33
41 91 09 09 05 22 48 05 29 58 ST 190L | 41 U 20 358 25 54
551 91 09 09 07 15 27 07 18 041 ST -105R | 54 52 31 50 7 8.2
561 91 09 09 12 45 08 12 52 0671 ST 35R | 45 32U 19 767 29 127
571 91 09 10 05 41 48 05 46 13} ST 215L ) 69 38U 56 68 9 123
581 91 00 I i1 33 09 11 40 50} ST G0R ] 34 21U 19 553 25 5.0
591 91 09 11 13 21 358 13 31 18} ST S5L) 73 21U 20 779 27 5.5
601 91 €3 19 M 59 41 05 05 33 ST 7SR | 31 27U 20 147 12 6
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Table 7. Observations and data fitting

(8} 9} (10) (11} (12} (13} (14) (15} {16}
No. STN T™P PRESS HUM IDT DTS DTG COMMENTS
e hPa G ns ms ms
1 7838 6.9 1007.0 64 6.6 0.5 0.0
2 7838 6.5 1004.0 54 6.8 -0.5 0.0
3 7838 2.8 10104 56 6.8 -1 6.1
4 7838 5.5 1018.2 65 6.6 -0.7 0.0
5 7838 2.8 10189 60 6.3 -0.9 0.0
[ 7838 5.5 1023.2 84 6.0 -0.2 -0.1
7 7838 4.2 1017.8 56 6.1 -0.5 -0.1
8 7838 32 1018.6 64 6.0 -0.5 -0
9 7838 7.1 1013.0 52 6.0 -1.2 -0.1
10 7838 4.3 1017.3 55 6.0 0.4 -0.1
11 7838 7.5 1010.1 58 6.1 -0,1 -0.1 DAYTIME
12 7838 8.1 1003.8 52 6.2 -0.6 -0.1
13 7838 12 1002.9 65 5.8 -0.9 -0.1
14 7838 24 10117 74 6.1 -1.2 -0.1
i5 7838 5.8 1008.4 59 58 -0.9 -0.1
16 7838 6.1 1005.8 71 6.0 -0.4 -0.1
17 7838 5.7 10132 64 5.8 -1.0 0.1
18 7838 13.3 1008.7 53 5.8 01 0.0 DAYTIME
19 7838 6.9 1012.8 65 6.2 0.2 0.0
20 7838 10.7 9875 63 6.4 2.5 0.0 DAYTIME
21 7838 8.0 9521 60 6.4 -1.0 0.0 DAYTEME
22 7838 7.3 968.8 53 6.3 -1.7 0.0 DAYTIME
23 7838 4.9 1006.6 61 6.2 -1.5 0.1 DAYTIME
24 7838 8.3 1016.7 44 6.3 0.1 0.1 DAYTIME
5 7838 72 1022.8 48 6.3 -0.9 0.1 DAYTIME
26 7838 122 10193 43 6.3 0.2 0.1 DAYTIME
27 7838 13,7 1017.5 59 6.3 0.2 0.1 DAYTEME
28 7838 11.2 1006.2 83 6.3 -1.6 0.1 DAYTIME
29 7838 5.5 10036.9 90 6.2 -0.8 0.0
30 7838 155 1011.5 88 6.1 0.2 0.0
3t 7838 19.8 1005.6 80 6.2 -0.5 0.0 DAYTIME
32 7838 13.9 1010.6 9t 6.2 -0.3 0.0
33 7838 2.0 1003.6 79 6.0 -0.1 0.0
M4 7838 12.0 996.6 68 6.1 -0.4 0.0 DAYTIME
35 7838 16.3 990.7 73 5.7 -0.6 0.0
36 7838 4.4 999.4 82 57 -0.2 0.0 DAYTIME
37 7838 249 1000.2 44 6.4 0.4 0.0 DAYTIME
38 7838 i8.8 10038 5% 6.3 -0.3 0.0
39 7838 19.8 1007.7 2] 8.2 -0.4 0.0
40 7838 24.0 1003.2 92 6.1 -0.8 0.0
41 7838 18.1 998.8 61 6.1 -0.4 0.1
42 7838 229 9997 98 6.3 0.4 0.0
43 7838 28.6 1000.2 80 6.2 -0.4 0.0 DAYTIME
44 7838 29.7 999.7 85 1.0 -0.3 0.1 DAYTIME
45 7838 25.0 1002.3 82 59 -0.5 0.0
46 7838 215 998.4 80 5.7 0.1 0.0
47 7838 274 1004.0 80 3.6 0.2 0.0 DAYTIME
48 7838 25.0 i005.8 92 55 -0.5 0.0
49 7838 250 1009.5 98 59 -0.6 0.0
50 7838 250 1009.3 99 5.8 -0.7 0.0
51 7838 29.1 1008.0 88 6.1 0.1 0.0 DAYTIME
52 7838 200 1003.8 82 6.2 0.1 0.0 DAYTIME
53 7838 283 1003.2 24 59 0.2 0.0 DAYTIME
54 7838 322 918 60 5.2 0.1 0.1 DAYTIME
35 7838 3206 592.7 57 57 0.2 0.1 DAYTIME
56 7838 254 G96.6 73 6.3 0.6 0.1
57 7838 28.7 1000.5 78 5.6 0.1 0.0 DAYTIME
58 7838 24.0 10008 84 5.9 -0.4 0.1
59 7838 23.1 10010 86 5.6 0.4 0.0
60 7838 27.7 977.2 88 58 0.0 0.0 DAYTIME




12 SATELLITE LASER RANGING OBSERVATIONS IN 1991

Table 7. Observations and data fitting (continued)

1 {2} Obs.Time{UTC) (3) | ()Az {5) Elev. (6) (7) Fiuting
No. date caught lost [SAT. ST h CcT RTN N
M D h m s h m s ' * cm
611 91 69 19 08 41 28 08 47 24| ST 25R P 31 MU 23 145 10 6.4
621 91 09 19 10 29 38 10 39 33 ST SS0R | 81 23U 19 297 17 9.3
631 91 09 20 03 27 25 03 36 10| ST -1I0R | 59 28U 20 458 17 7.5
641 91 10 02 05 35 55 05 45 23] 8T 40R | 57 MU 20 919 31 5.1
651 91 10 18 16 49 50 i6 36 10| ST 205L ) 52 U 29 607 25 5.8
661 91 10 2 15 58 52 6 02 23} ST Z210L | 57 21 59 136 10 7.3
671 91 11 o7 10 34 37 ¢ 41 20| ST 215L ] 66 23U 26 627 % 25 59
681 91 11 11 10 02 51 10 10 35| ST | -115R| 62 21U 20 1047 3% 1.3
601 91 11 12 08 33 41 08 39 i1} ST 200L 1 45 22U 33 428 17 6.1
707 91 11 12 10 23 06 10 28 44| 8T G95R | 38 21U 26 437 17 6.6
71 91 11 13 08 52 26 08 59 00} ST 25LF 75 20U 35 773 27 52

721 91 1t 15 07 43 30 07 48 09| ST 5L 1 51 29U 38 540 19 4,

731 91 11 15 ® 33 07 09 37 40| ST B5R | 35 26U 26 290 15 h

41 91 11 21 06 05 25 06 06 57| ST 2ISL | &4 58 36 37 7 39 ;-
5 91 11 22 06 22 33 06 26 42| ST | -120R| 72 55U 32 581 23 44 !
761 91 11 22 13 41 26 13 41 57| ST S35L 71 25U 26 836 27 4.9

71 91 11 25 05 31 36 05 36 17] ST | -120R| 66 52U 28 443 | 15 5.7

781 91 11 25 12 51 07 12 57 074 8T 60L | 64 29U 25 492 123 49

%1 9 12 02 09 40 02 9% 46 17 ST 40R | 36 31U 21 694 27 4.7

80 91 12 03 02 38 22 02 43 394 ST 130R | 80 43U 38 482 22 54

811 91 12 03 09 59 40 10 04 504 ST -50L | 83 38U 31 393 24
821 91 12 04 08 31 06 08 34 03] ST -30R | 3% 350 31 200 13
83| 91 12 04 16 18 06 19 23 36} ST -65L | 44 220 29 417 21
841 91 12 05 01 27 11 01 33 25} ST 215L{ 66 33U 34 548 23
851 91 12 05 03 18 56 03 21 33} ST S85RG 35 0 33U 29 161 i3

86| 91 12 09 08 21 09 08 24 03} ST -35L ) 65 58 2] 275 16
871 91 12 10 06 48 27 06 54 22| ST -35R | 47 33U 20 821 29

881 91 12 12 07 28 36 07 29 29{ ST 60L | 57 53 59 85 9
831 91 12 13 00 23 47 00 31 20| ST O5R | 42 25U 22 555 23
9G] 91 12 13 05 55 40 06 03 26{ ST <O0R 1 52 200 22 700 27

o mLLbL Lo
- B W L ) Eh P D AR e

9ty 91 12 20 04 33 24 4 41 45} ST 5L 13 24U 20 638 25




SATELLITE LASER RANGING OBSERVATIONS IN 1991

Table 7. Observations and data fitting (continued)

13

(%) &) {10} (1) (12} (13) (14) (15) (16)
No. STN | TMP | PRESS |HUM | IDT | DTS | DTG COMMENTS

C hPa T ns ms ms

61 7838 28.0 930.5 86 59 -0.1 0.0 DAYTIME

62 7838 24.2 982.9 90 60 0.3 0.0

63 7838 284 995.4 67 5.8 0.0 0.0 DAYTIME

4 7838 27.0 1001.3 79 6.2 -0.1 0.0 DAYTIME

65 7838 11.8 10034 90 6.0 0.6 0.0

66 7838 *112.8 1014.7 95 5.9 -0.4 0.1

67 7838 15.6 1014.5 T4 6.1 -0.2 0.0

68 7838 112 1009.0 52 6.2 -0.8 0.1

69 7838 12.0 1011.0 57 6.3 0.0 0.0

70 7838 10.6 10123 60 6.4 0.1 0.0

71 7838 12.8 1012.5 86 6.3 -0.2 0.0

72 7838 13.9 1015.2 55 6.2 -0.2 0.0 DAYTIME

73 7838 101 1016.7 63 6.2 -0.3 0.0

74 7838 16.2 1016.9 53 6.3 0.1 0.0 DAYTIME

75 7838 16.5 10171 61 6.5 -0.3 0.0 DAYTIME

76 7838 12.4 1017.8 10 6.4 -(L8 0.1 '

71 7838 13.5 1024.1 54 6.3 0.2 0.0 DAYTIME

8 7838 6.6 1026.3 73 6.3 -0.9 0.0

79 7838 11.5 1010.1 57 6.5 0.7 0.9

80 7838 16.8 1011.5 67 6.6 -1.9 0.0 DAYTIME

81 7838 11.7 1011.2 a5 6.4 -04 0.0

82 7838 13,0 1015.0 55 6.4 -0.4 0.0

83 7838 10.5 1016.5 54 6.3 -0.6 0.0

84 7838 16.2 1020.9 61 6.3 -1.9 0.0 DAYTIME

85 7838 16.4 1019.2 63 6.4 0.0 0.0 DAYTIME

86 7833 9.4 1016.5 64 6.6 0.2 0.1

87 7838 134 1018.9 60 6.7 -0.3 0.0 DAYTIME

88 7838 59 1013.7 57 6.5 -0.3 0.0 DAYTIME

89 7838 6.9 1021.5 58 6.4 -1.8 0.0 DAYTIME

%0 7838 10.5 1019.9 55 6.6 0.3 0.0 DAYTIME

o1 7838 12.6 50 6.5 0.1 0.0 DAYTIME

1017.3




14 SATELLITE LASER RANGING OBSERVATIONS IN 1991

Table 7. Observations and data fitting (continued)

(§)] {2) Obs. TimelUTC) (3 1 {4y Az (5) Elev, (6) (7) Fitting
No, date . . caught lost | SAT. ST MX CcT RTN N
Y M D h m s R m s ’ ' ' cm
11 91 01 4 01 .51 46 01 56 23| LG 25L1 76 15 &4 66 19 2.6
21 91 01 07 01 22 27 01 28 50| LG 25L{ 84 68 48 134 31 54
31 91 01 13 09 57 24 10 40 39| LG 130L ] 74 28U 21 1125 27 5.t
41 9t 01 13 13 44 28 4 05 13| LG -I40R ] 28 28U 20 137 31 4.9
51 91 01 14 0 62 05 09 17 39] LG 100L | 4% 47 20 302 21 .52
6{ 91 01 14 12 14 36 12 49 591§ LG -180R] 55 3%U 21 1621 19 5.5
71 91 01 15 10 40 47 11 29 251 LG -2I0R { 8 200 20 3265 23 4.5
81 91 01 16 09 33 30 10 03 517 LG 125L 1 64 48U 26 687 25 4.7
91 91 01 186 13 6 32 13 35 09| LG -IS5R ] 36 24U 20 965 25 57
10} 91 01 17 11 40 ™4 12 17 08) LG -ISOR ] 64 43U 20 779 17 4.5
111 91 01 18 10 10 23 10 55 25 LG 140L 1 83 28U 20 1516 25 5.1
121 91 01 23 10 33 22 10 52 21] LG 210R | 8 52U 65 804 29 5.3
131 91 01 26 0 49 21 10 35 22} LG 0L 3 83 25U 20 1333 29 5.6
141 91 01 27 08 53 14 0 12 M| LG 11SL { 57 56 20 294 25 53 /
15{ 91 01 28 10 39 23 1t 14 52| LG 200R} 74 30U 39 2282 27 5.0 |
163 91 01 29 09 14 06 100 01 05} LG I3L§ 74 21U 20 301 23 5.6
177 91 01 30 08 12 06 08 37 30! LG 105L: 49 47U 21 150 29 6.7
181 91 01 30 i1 46 30 12 10 24| LG -180R ] 54 54U 20 1343 29 52
191 91 02 O 12 25 01 12 55 4| LG -ISSR] 36 28U 20 332 25 6.9
200 ;1 02 01 21 13 40 21 47 24] LG S50R] 34 21U 20 174 31 1.0
21{ 91 02 02 11 65 53 11 37 07 LG -I90R | 64 55U 20 2471 31 4.4
221 91 02 05 10 29 23 1 03 28) LG 200R 1 74 55U 20 2396 3 4.2
231 91 062 07 11 10 16 11 49 411 LG -180R | 54 30U 21 1636 19 50
241 91 02 08 09 40 51 10 29 25| LG 210R ) 84 20U 20 2670 21 5.2
251 91 02 12 11 26 47 12 03 55§ LG -IT0R ) 44 290 19 1039 25 4.6
261 91 02 15 00 21 31 10 09 31} LG S210R | B4 220 20 2972 21 438
21 9 2 2 09 50 09 10 23 25| LG 200RF M4 STU 20 2649 21 4.9
28] 91 02 24 09 05 36 09 49 29| LG 2I0R | 84 31U 20 778 29 69
201 91 02 25 07 42 39 08 23 271 LG 125L | 65 24U 27 555 k) 5.8
3061 91 02 25 11 25 51 1055 01} LG SIS5RF 35 2940 20 - 598 a1 7.2
3y 9 02 26 00 56 01 10 37 17} LG 190R 63 330 20 3264 31 52
321 91 03 13 10 52 12 11 13 46| LG S155RE 35 U R 3 3t 5.6
331 91 03 16 10 ¢4 23 10 43 13} LG S165R | 43 24U 29 1316 31 58
347 91 04 09 05 59 39 06 11 18} 1G 115L f 58 47 23 62 9 8.1
35F 91 04 22 05 36 52 05 42 51| LG 125L } 67 57 67 33 9 9.4
365 91 05 09 19 37 52 19 42 42| LG 25R1 86 73 87 109 9 6.6
371 91 05 17 03 29 49 93 41 24| LG 9L | 45 42 24 40 6 8.7
38F 91 05 17 18 58 55 19 38 02{ LG 25R | 86 21U 40 2116 31 54 (
31 91 05 28 18 34 49 18 52 104 LG 3R] 76 65 20 255 10 74
40t 91 0o 06 16 33 57 17 06 10§ LG 40R | 46 U 20 1088 25 6.5
411 91 07 16 13 28 42 18 47 591 LG 0L 54 45U 41 125 11 114
421 91 07 18 15 35 26 16 13 41 LG 35R{ 67 29U 29 1310 27 5.8
431 91 07 22 17 19 20 17 54 03} 1G 2L} N 490 19 984 31 1.2
441 91 07 23 15 45 28 16 32 12§ LG R B 210 21 2000 31 1.3
451 91 08 01 14 04 47 14 45 34} LG 40R | 47 200 22 619 25 7.3
461 91 08 01 17 38 28 18 18 17} LG 0L 54 24U 20 1341 31 5.8
471 91 08 09 i3 45 25 13 56 18} LG 40R | 47 21 39 48 13 101
481 6t 083 14 4 10 40 14 42 50} LG 35R | 57 46U 20 1781 31 5.4
491 91 08 23 15 49 02 16 24 34} LG 2001 70 23U 4% 1585 31 6.1
50| 9t 08 30 16 51 50 17 22 31 LG 20L 1 47 22U 34 1536 £ 5.6
511 91 08 31 12 01 59 12 31 56| LG S5R 1 30 21U 20 471 27 100
521 91 09 03 15 05 09 15 30 18| LG 25L 1 79 49U 45 868 25 54
531 91 09 04 13 33 3 4 00 37| LG WR] 69 24U 61 922 31 7.8
541 91 09 M4 17 26 11 17 38 57| LG 15L} 41 40U 24 362 13 19
55 91 09 05 12 13 40 12 47 03| LG 45R | 39 22U 25 292 17 58
561 91 09 05 15 59 03 16 00 47| LG 20L % 61 57 59 69 1} 6.6
571 91 09 06 14 19 40 15 06 49| LG 23R | 8 21U 20 2514 31 53
581 91 09 09 13 48 54 14 14 23| LG R} 79 28U 69 1873 3t 53
5% 91 9 09 17 33 2 17 48 03} LG 2001 36 350 27 240 19 6.7
601 91 09 10 12 29 18 13 01 20] LG 40R | 48 28U 30 199 21 111




SATELLITE LASER RANGING OBSERVATIONS IN 1991 15
Table 7. Observations and data fitting (continued)
(8 )] (10} (11) (12} (13) (14) (15) (16)
No. STN TMP PRESS | HUM | IDT DTS DTG COMMENTS

‘¢ hPa % ns ms ms

1 7838 9.9 1005.1 53 68 3.1 0.0 DAYTIME

2 7838 8.2 1013.0 53 6.9 1.6 0.0 DAYTIME
3 7838 13 1609.7 60 6.8 -1.0 0.0
4 7838 28 1010.4 59 6.7 12 0.4
5 7833 4.2 1013.6 59 6.7 03 0.0
6 7838 2.9 1014.5 66 6.7 0.2 0.0
7 7838 2.7 1018.4 67 6.8 02 0.0
8 7838 7.1 1018.2 57 6.6 0.7 0.0
g 7838 4.2 1017.5 69 6.3 0.7 0.0
10 7838 6.9 1008.8 56 6.2 02 0.0
11 7838 3.0 1018.2 58 6.2 -0.8 0.0
2 7838 35 1018.6 62 6.0 0.5 0.1
13 7838 5.0 1014.1 65 6.0 1.2 -0.1
14 7838 65 1014.7 64 6.1 -1.8 0.1
15 7838 33 1018.2 57 6.0 0.4 -0.1
16 7838 45 1017.5 76 6.0 0.9 0.1

17 7838 6.0 1014.3 57 6.1 0.6 0.1 DAYTIME
18 7838 2.8 1015.2 €9 6.2 -0.7 -0.1
19 7838 5.7 1005.3 62 6.1 0.3 -0.1
20 7838 3.7 1007.3 74 6.0 -0.9 0.1
21 7838 31 1011.7 67 6.1 -1.5 0.1
22 7838 31 1011.4 70 6.1 -1.1 0.1
23 7838 5.8 1006.2 73 6.0 0.4 0.1
24 7838 6.0 1013.0 60 59 1 -09 0.1
25 7338 5.3 1013.8 79 6.0 0.3 0.0
26 7838 6.5 993.8 66 6.3 0.9 0.0
27 7838 4.6 1005.3 63 6.1 2.1 0.1
28 7838 2.0 1013.8 56 7.4 4.5 0.1

29 7838 56 1018.4 54 6.2 0.2 0.1 DAYTIME
30 7838 0.9 1020.6 79 6.2 0.4 0.1
1 7838 33 10204 55 6.1 04 0.1
32 7838 11,5 10104 91 6.2 -L1 0.1
13 7838 6.3 1003.8 98 6.3 0.4 0.0

34 7838 22.8 1001.8 83 6.2 0.2 0.0 DAYTIME

35 7838 17.8 1016.9 70 6.1 0.0 0.0 DAYTIME
36 7833 14.3 1007.1 94 6.1 1.3 0.0

37 7838 237 992.5 50 6.2 0.8 0.0 DAYTIME
38 7838 147 999.2 82 6.0 02 0.0
39 7838 179 1008.4 64 6.0 0.7 0.1
40 7838 18.8 1001.4 98 6.3 0.5 0.0
41 7838 24.8 599.2 99 6.0 0.5 0.1
42 7838 238 1002.9 98 5.9 0.6 0.1
43 7838 26.0 1001.4 9 5.1 0.8 0.1
44 7838 27.2 1002.1 %9 5.7 0.7 0.0
45 7838 274 1002,1 9 6.2 -0.5 0.0
46 7838 20.1 1001.2 78 6.2 -0.6 0.0
47 7838 2.8 699.2 95 6.1 0.3 0.0
48 7838 24.3 1003.2 97 6.1 0.0 0.0
49 7838 26.1 9925 95 5.5 -0.5 0.0
50 7828 25.0 989.2 95 6.0 -0.4 0.0
51 7838 24.6 999.9 87 58 02 0.0
52 7818 247 1005.8 92 5.9 0.5 0.0
53 | 7838 25.3 1009.5 99 6.1 0.6 0.0
54 7838 24.8 1009.3 99 5.8 0.7 0.0
55 7838 25.9 1009.0 95 6.2 0.4 0.0
56 7838 24.5 1008.2 99 59 0.6 0.0
57 7838 23.8 1003.4 99 6.2 0.5 0.0
58 7838 24.6 997.3 76 62 0.7 0.1
59 7838 22.9 997.9 78 6.1 0.8 0.1
60 7838 23.6 1002.1 97 5.9 0.6 0.0




16 SATELLITE LASER RANGING OBSERVATIONS IN 1991
Table 7. Observations and data fitting (continued)
(1) (2) Obs.Time(UTC) 3 | @) Az (5) Elev. (6) | (7)Fiuing
No. date caught lost | SAT. ST CTt RTN N
Y M D h m s h m s ' ' cm
61 91 09 1 18 15 09 I8 32 26 LG 0L} 29 270 22 206 17 138
62] 91 09 19 14 24 59 15 00 301§ LG 25L 1 79 49U 20 718 23 7.5
631 91 09 20 13 22 56 13 33 07} LG 3R] 69 56 31 253 17 5.0
641 91 10 02 14 29 29 M 52 02 LG 200{ 62 69U 23 1038 28 6.1
651 91 10 03 12 48 26 13 08 41 LG 3R] 79 27U 8O 456 21 4.5
661 91 10 13 13 22 33 13 55 28} LG 5L 719 42U 31 1650 31 57
671 91 10 14 i2 01 23 12 16 40} LG 30R{ 70 43U 49 743 22 7.8
681 9t 0 18 13 41 44 M 10 31} LG 20L1 62 530 27 1664 3 6.5
691 91 10 19 i2 12 21 12 29 331 LG 30R{ 80 35U 81 365 8 6.8
01 91 10 20 10 53 18 11 26 55 LG 40R| 4% 35U 21 1140 27 5.6
i) 91 10 22 15 11 09 15 35 15| LG 20L ¢ 40 29U 30 102 10 113
721 91 W 23 10 35 15 10 48 20| LG 45R | 40 39 24 69 8 62
731 91 10 23 13 54 13 14 12 7] LG 20LF 60 460 50 351 i8 718
41 91 1107 10 57 49 1¥ 38 25| LG 3R} 0 34U 20 2506 31 5.4
51 91 11 08 09 50 43 10 02 33} LG 45R | 40 40U 33 150 12 145
77 91 11 08 13 08 42 13 29 33| LG 2001 39 330 55 231 17 9.0
771 91 11 11 12 42 19 13 86 49| LG 0L} 68 54U 35 519 23 7.1
781 91 11 12 11 26 00 it 49 43| LG JOR| 8 76U 27 602 20 438
791 91 11 13 00 59 26 10 15 40} 1G 40R | 50 45U 42 388 21 4.6
80} 91 11 15 10 42 19 11 07 18} 1G 3R | 7 450 46 1064 28 7.0
81t 61 1t 18 13 46 48 4 02 26{ LG 201 45 44U 33 48 7 154
821 91 1t 20 11 08 20 i1 23 13] LG 30R| 82 81U 44 160 13 6.0
831 91 11 22 it 41 31 12 16 30 LG 25L 1 77 38U 29 1973 31 5.7
841 51 11 25 11 13 05 11 4 M LG 25R | 87 55U 26 882 30 6.0
857 91 12 02 08 39 19 99 11 25} LG 45R | 41 - 31U 20 145 13 5.7
86{ 91 12 02 i2 14 28 12 40 12} LG 20L] 59 46U 33 319 19 7.9
871 91 2 05 11 52 11 202 42} LG 20L] 67 67 45 136 il 9.3
88| 91 12 09 09 52 32 10 18 50} LG 3R 71 69U 20 544 24 62
891 91 12 10 08 12 09 08 51 55| LG 45k} 41 20U 20 1983 31 5.9
S0 91 12 10 i1 42 57 12 16 31| LG 201 59 21U 41 1988 31 39
i 9 12 1 10 23 05 1t 04 08} LG 25R | 87 28U 27 1206 31 6.8
ui 9 12 12 08 59 29 M 41 50} LG 35R} 61 23U 24 1556 31 5.6
93] 91 12 12 12 32 1t 13 03 03| LG 20L 1 45 21U 32 1631 k)1 6.5
944 91 12 13 07 43 31 08 10 28| 1G SOR{ 33 24U 24 89 9 7.5
951 91 12 13 11 17 o4 11 53 49} LG 20L | 67 40U 20 1519 31 8.8
961 91 12 16 10 35 29 11 20 33{ LG 5L 77 24U 20 596 31 63
97) 91 12 18 11 22 37 12 06 371 LG 2L 59 20U 19 1973 31 6.8
981 91 12 19 16 06 07 10 47 17] 1G 25R | 87 35U 20 1124 31 5.5
Koo 12 20 08 39 13 09 23 43} LG 35R| 61 23U 20 3100 31 6.3
100} 91 12 20 12 12 22 12 40 03| LG 0L 45 22U 37 1349 3t 6.3
101 91 12 26 11 63 50 11 41 4t} LG 2L 59 2280 29 652 26 6.5

—
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Table 7. Observations and data fitting (continued)

17

)] (9 {10} (11} (12 {13) (14) (15) (163
No. STN ™P PRESS HUM IDT DTS DTG COMMENTS
t hPa % ns ms mg
61 7838 216 1601.6 95 6.1 0.7 0.1
62 7838 PAR 987.0 94 6.1 0.5 0.0
63 7838 20.1 1002.1 87 56 0.6 0.0
64 7838 19.3 1003.8 90 6.3 -0.6 0.0
65 7838 20.2 1004.0 97 6.0 -0.1 0.0
66 7838 19.6 993.6 75 5.6 -0.1 0.0
67 7838 15.1 1008 91 5.8 -0.3 0.0
68 7838 139 1003.6 85 6.0 0.5 0.0
69 7838 16.2 1005.3 %0 6.1 -1.3 0.0
70 7838 13.8 10103 89 59 -0.3 0.0
71 7838 152 1013.0 92 62 -0.5 0.1
72 7838 13.8 1013.6 16 6.3 0.3 0.1
3 7838 12.1 1013.8 80 62 -0.5 G.1
74 7838 154 1014.1 73 62 03 0.0
75 7838 16.7 1000.3 99 6.3 -0.5 0.0
76 7838 14.9 1000.5 95 6.3 -0.8 0.1
e 7838 9.4 1009.7 59 6.0 -1l 0.0
78 7838 10.1 1012.5 59 6.4 -0.1 0.0
79 7838 11.3 1013.4 73 6.3 -0.3 0.0
80 7838 10,2 1017.1 61 6.1 -0.3 0.0
81 1838 11.5 1011.4 75 64 -0.6 0.0
82 7838 8.3 1014.7 67 6.4 -0.6 0.0
83 7838 12,0 1018.0 12 6.4 -0.6 0.0
84 7838 6.8 1026.3 80 6.3 -0.8 0.0
85 1838 12.3 1009.3 59 6.4 0.7 0.0
85 7838 104 1010.8 62 6.4 0.9 0.0
87 7838 139 1020.4 80 62 0.7 0.0
88 7838 8.1 1017.8 12 6.6 0.3 0.1
89 7838 10.0 1019.3 77 6.6 0.4 0.0
90 7838 1.3 1018.9 87 6.5 -0.6 0.1
91 7838 12.8 1004.5 67 6.6 -0.4 0.1
92 7838 4.5 1015.6 62 6.4 8.5 0.0
93 7838 24 16175 68 6.6 -0.8 0.0
94 7838 8.1 1020.2 61 6.5 -0.5 0.0 DAYTIME
g5 7838 52 1021.7 75 64 -0.8 0.1
96 7838 13.8 1021.9 64 6.5 -0.6 0.0
97 7838 10.9 10405.6 94 5.8 -0.3 0.0
98 7838 1.5 1012.5 65 6.4 -0.3 0.1
99 7838 7.6 1018.9 74 8.5 0.1 0.0
160 7838 5.2 1019.7 84 7.3 -0.3 0.0
01 7838 1.6 1008.4 74 6.5 -0.3 0.0
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Table 7. Observations and data fitting
[ (2) Obs. Time(UTC) (3) | (4 Az {5} Elev. 6) (7) Fiting
No date caught lost |SAT. | ST cT RTN N
Y M D h m s h m s ' ' ‘ cm
1] 91 01 09 08 00 44 08 13 27{ AJ 205L] 62 22U 0 4071 25 42
20 091 01 09 16 13 13 16 26 591 AT S0L] 84 21U 20 1499 | 25 490
300t 01 09 18 19 26 18 22 14| AT} 2r0L) 21 200 20 2301 25 67
4f 61 01 10 17 22 09 17 32 22| AJ 0Lt 34 200 20 7350 31 68
50 91 01 12 13 31 26 13 42.5:] AJ 40R{ 40 20U 20 1l 31 47
6] 91 D1 12 15 32 45 15 46 31| AT SoL} 77 20U 20 1598 | 31 42
7] 91 01 13 08 27 S0 08 40 55] AI | -110R| 58 210 20 1588 | 31 39
8] 91 01 13 12 37 22 12 47 4| A) 40R| 33 20U 20 7511 27 55
9| 91 01 13 14 38 38 14 52 23} AJ ASR| 74 200 20 |- 1490 | 31 42
10 91 01 13 16 42 07 16 51 26§ AJ 5L} 3t 20U 20 5251 31 85
H| 91 01 14 09 37 53 09 48 4} AT | -70R| 34 20U 20 11571 27 42
121 91 01 14 11 43 o4 11 51 55§ AJ 40R} 29 200 20 910 | 29 39
13] 91 01 14 13 44 41 13 57 220 AJ 40R| 55 21U 22 18|31 119
141 91 01 15 08 42 32 08 54 17} AT 85R | 42 220U 20 1155 | ‘25 41
15§ 91 01 15 12 50 57, 13 02 29} AJ G5R | 42 21U 21 F 8224 27 50 {
16 91 01 15 14 52 19 15 05 56| AJ S55L 73 20U 20 1413 29 4.2
171 91 01 16 11 S6 52 12 07 15| AJ A5R | 34 20U 20 8021 25 56
18] 91 01 16 13 358 17 14 11 57| Al -45R | 80 20U 20 1163 1 25 43
191 91 01 16 16 02 08 16 10 24| AJ 80L | 28 20U 20 Mi{- -3t 70
201 91 6t 17 08 57 46 09 07 47| AT 0R | 33 200 20 9361 29 55
210 91 0t 17 11 02 43 11 11 47| AJ 35R | 29 20U 20 4781 27 57
221 91 01 17 13 04 16 13 17 31| AT 40R | 58 200 20 M4) 290 37
230 91 01 17 15 06 38 15 14.36| AJ 65L | 44 21U 39 2501 29 638
24 91 01 18 08 02 23 08 13 52| AJ 85R | 40 20U 20 1013 25 45
250 91 01 18 14 1I 58 14 25 28| AJ 55L1 67 20U 20 1460 | 25 4.1
261 91 01 19 13 18 04 13 31 18] AJ S0R1 83 22U 2 803} 25 53
271 9 01 19 15 22 04 15 20 15| AT 85L{ 25 20U 20 28 27 81
281 Ot 01 23 07 37 54 07 47 02 AJS 65R 1 31 220 20 580 27 49
200 01 01 23 11 44 28 11 56 48] AJ 40R 1 66 26U 20 1036} 29 4.3
3] 91 01 23 13 46 08 13 56 57| AF 0L 37 200 20 62711 22 6.7
31 91 01 25 12 01 14 12 08 54§ AT SSOL | 83 54U 31 33| 31 76
321 91 01 26 09 01 37 09 11 21 AJ 40RF 32 200 20 820 31 4.8
33 91 01 26 11 03 18 11 16 28} AJ 45R}P 70 22U 20 1257 21 53
34| 91 01 26 13 05 58 13 16 06 AJ 5L} 34 20U 20 5821 27 13
351 091 01 27 10 09 05 10 21 47! AJ 40R | 52 21U 20 1246 1 21 42
36| 91 01 27 12 15 03 12 17 41| Al -60L | 53 44U 52 154 21 52
379 91 01 28 09 5 07 09 26 45| AJ 40R | 40 20U 20 9721 29 4.7
381 91 01 28 11 19 42 1l 30 12| AJ S0L| 77 42U 20 1097} 31 4.8
391 91 0t 20 08 21 14 08 31 i3 AJ 3SR 33 22U 20 1081 29 44
40{ 91 0I 29 10 22 24 10 36 1| AJ 45R | 75 20U 20 1050 31 53
4bF 91 0t 29 12 25 53 12 35 08| AJ 5L 1 31 20U 20 471} 31 59
420 91 01 30 09 28 31 09 41 10| Af 0R | S5 20U 20 1425 29 48
431 91 01 30 11 30 41 11 42 S54{ AF 65L ] 48 00 20 401} 31 47
441 61 01 31 08 M 42 08 46 32] Ar 35R1 42 20U 20 1514} 31 39
451 91 01 31 10 36 10 10 49 42| Al 551 72 20U 20 1754 1 31 39
461 91 02 0L 09 42 04 09 55 46| AJ 4SR | 80 200 20 1937 ] 31 43
471 91 02 01 11 45 39 11 54 05} AJ 0L | 28 20U 20 357 31 6.7
481 91 02 02 08 48 10 09 Ol 14} AJ 40R | 58 21U 20 1510 25 43
49 91 02 02 10 50 32 f1 02 15| AJ 6L 4 21U 20 12651 23 50
500 91 02 04 09 02 25 09 15 15] AJ SOR | 82 25U 20 1589 | 31 42
511 91 02 05 06 06 42 06 15 26| AJ 40R | 30 220 20 45| 21 74
521 91 02 05 08 0 11 0% 20 S4| AJ 40R | 62 36U 20 8571 31 42
531 91 02 06 01 03 59 01 15 48| AF | 225L| 84 32U 20 1320 29 49
541 91 02 08 03 21 27 03 30 48| AJ 65R | 31 21U 20 512 21 6.7
551 91 02 12 05 52 49 06 05 34| AJ 40R | 52 20U 20 14531 21 5.1
561 91 02 12 07 54 49 08 07 47| Al 60L | 52 20U 18 9891 31 49
570 91 02 13 00 51 05 01 02 20{ Al GOR{ 43 23U 20 1412 31 50
581 91 02 16 00 10 19 €O 22 ©OL] AJ QOR{ 41 21U 19 1020 29 438
500 91 02 19 03 38 31 03 50 03| AJ 40R | 44 23U 20 1336 31 5.1
60 91 02 21 01 50 04 0L 59 16] AJ -35R | 30 20U 20 7214 21 61




SATELLITE LASER RANGING OBSERVATIONS IN 1991

Table 7. Observations and data fitting (continued)

19

(8) & (10) (11) (12) (13) (14) (15) (16)
No. STN T™MP PRESS HUM DT DTS DTG COMMENTS
¢ hPa % ns ms ms
1 7838 59 1004.0 64 6.6 0.1 0.0 DAYTIME
2 7838 2.4 1008.6 78 6.6 0.1 0.0
3 7838 0.8 1008.8 85 6.8 0.2 0.0
4 7838 5.6 10064 64 6.8 0.4 0.0
5 7838 6.2 1004.5 56 6.8 -0.5 0.0
6 7838 4.8 10049 58 4.8 0.6 0.0
7 7838 4.4 1008.4 77 6.7 -1.0 0.0
8 7838 33 10104 75 6.8 -1 0.0
9 7838 1.9 10101 7 6.8 -1.2 0.1
10 78338 1.3 1010.8 T0 6.7 =12 0.1
1t 7838 38 1013.8 64 6.7 0.3 0.0
12 7838 2.9 1014.5 66 6.7 0.3 0.0
13 7838 30 1013.8 67 6.7 0.2 0.0
14 7838 4.8 1016.5 60 6.2 -0,2 0.0
15 7838 6.8 1018.9 80 6.8 -0.3 0.0
16 7838 0.0 1018.9 98 6.7 -0.3 0,0
17 7838 50 10180 17 6.1 -0.7 0.0
18 7838 3.8 10169 71 6.3 0.8 0.0
19 7838 4.2 1015.6 69 6.3 -0.8 0.0
20 7838 8.3 1006.6 64 6.1 0.1 0.0
21 7838 1.8 1007.7 53 6.3 0.2 0.0
22 7838 6.0 1009.9 56 6,1 -0.3 0.0
23 7838 4.7 1010.8 65 6.2 -3 0.9
24 7838 5.7 1014.9 57 6.1 0.7 0.0 DAYTIME
25 7838 3.2 1019.5 63 6.3 -0.9 0.0
26 7838 3.9 16228 91 6.3 -0,3 0.0
27 7838 2.3 1022.1 91 6.2 -0.3 0.0
28 7838 7.1 1016.2 47 6.0 -0.4 -1 DAY TIME
29 7838 2.7 1018.6 65 59 0.5 -0.1
30 7838 2.0 1019.1 67 59 0.7 0.1
3 7838 19 1007.5 58 6.0 .7 -0.1
32 7838 6.3 10134 59 6.1 -1.2 -0.1
13 7838 39 1014.9 73 6.0 -1.2 -0.1
M 7838 27 1415.8 30 59 -1.3 -0.1
35 7838 43 1014.7 71 5.8 1.8 -0.1
kT 7838 3.0 1015.2 8¢ 7.0 -1,9 0.1
37 7838 4.0 1M7.5 56 6.0 -0.4 -0.1
38 7838 33 1018.2 58 58 -0.5 -0.1
39 7838 5.8 10171 54 6.1 0.9 -0.1 DAYTIME
40 7838 4.3 1017.8 76 6.0 0.9 -0.1
41 7838 2.9 1018.0 66 5.6 -1.1 0.1
42 7838 52 1015.2 60 6.2 -0.6 -0.1
43 7838 32 1015.2 68 6.2 -0.6 -0.1
44 7838 6.6 1010.1 61 6.1 -0.2 0.1
45 7838 4.7 10104 61 6.2 0.2 0.1
46 7838 18 16042 51 6.0 -0.7 -0.1
47 7838 6.3 1005.1 59 6.0 0.8 -1
48 7838 5.5 1009.9 56 5.6 -14 -0.1
49 7838 3.5 1011.4 64 6.4 -1.5 -0.1
50 7838 7.1 1003.1 63 6.2 0.8 -0.1
51 7838 94 1008.2 53 5.6 -0.9 -0.1 DAYTIME
52 7838 6.4 1009.9 82 6.2 -1.0 -0.1 DAYTIME
53 7838 1.7 10117 56 6.0 0.6 0.1 DAYTIME
54 7838 1.3 1005.8 53 6.0 -0.7 -0.1 DAYTIME
55 7838 13.5 1008.9 57 6.3 -0.1 0.0 DAYTIME
56 7838 10.7 10104 59 6.3 0.2 0.0 DAYTIME
57 7838 10.0 1017.5 63 6.0 0.7 0.0 DAYTIME
58 7838 13.0 985.7 67 6.2 24 0.0 DAYTIME
59 7838 1.7 003.8 51 6.3 -1.0 0.0 DAYTIME
60 7838 6.7 1006.0 59 6.3 -1.6 0.1 DAYTIME




20 SATELLITE LASER RANGING OBSERVATIONS IN 1991
Table 7. Observations and data fitting {continued)

) {2) Obs.Time(UTC) ) | @A (5) Elev, (6 (7) Fitting
No, date caught lost 1SAT.| ST cT RTN N

Y M D h m s h m s ' em
611 91 02 21 03 52 34 04 04 55] AJ 40R | 63 270 19 1261 | 27 46
621 91 02 22 02 57 36 03 09 48] AJ A5R | 47 21U 20 1is | 23 51
63 9L 02 25 02 17 40 - 02 20 34] AJ 40R | 49 230 20 6951 271 63
64| 91 02 26 Ol 24 42 01 34 23| AJ 40R | 38 27U 20 9201 31 53
651 91 02 27 00 29 43 00 38 58] AJ 35R | 32 22U 20 6381 31 64
661 91 02 27 02 35 14 - 02 43 58] AJ 45R 1 71 56U 20 633| 27 39
671 91 03 02 o0f 56 26 02 03 25] AJ 45R 1| 76 22U 21 171 31 45
68| 91 03 13 00 02 46 00 15 32] AJ -60L | 56 210 20 04| 25 56
68| 91 03 13 14 55 50 15 07 S52] AT} 210L| 64 23U M 1591 31 41
700 91 03 14 4 02 23 14 13 20] AJ 190L | 42 200 23 8941 31 55
71 91 03 14 16 04 12 16 16 29] AT | -110R| 61 26U 20 1168 | 27 53
720 091 03 15 00 18 22 00 27 12 AJ J5L1 33 24U 20 657 | 27 54
73] 91 03 16 14 15 M 14 28 25{ AJ | 215L| 69 23U 20 1300 31 54
741 91 03 16 16 17T 59 16 29 57] Al G0R | 43 21U 20 121 31 55
75] 91 03 20 12 41 22 12 53 270 AT} 200L| 56 22U 20 1196 | 31 4.7
760 01 04 09 06 51 39 07 01 56| AJ 185L 1 36 210 20 318} 21 59
771 91 04 15 05 29 60 05 41 22} Al 190L ] 43 210 21 84| 27 60
781 01 04 16 08 42 18 0% St 21| AJ S75R{ 35 26U 20 5951 28 7.0
791 91 04 16 12 48 18 13 00 43| AJ 40R | 53 23U 20 1811{ 21 60
80| 91 04 20 07 11 00 07 16 55| AJ 90R] 41 41 20 56 9 74
81 91 04 20 11 13 30 - 11 25 24| AF 3SR 43 210 20 192 25 55
82| 91 04 20 13 14 38 13 28 28| Al -55L 70 20U 20 19271 31 43
83| 0F 04 22 03 17T 22 03 25 49| Al 175L.] 33 25U 20 5611 25 59
84| 91 04 22 - 07 22 04 07 29 26| AJ R 32 26U 23 4671 29 64
850 9t 04 22 11 26 50 11 39 43| Al 40R{ 60 200 22 9661 31 5.7
86| 91 04 22 13 29 26 13 39 52| AJ 6L} 43 21U 25 232] 21 71
871 91 04 30 04 09 28 04 21 26| AY GOR | 45 21U 20 1037 31 51
B8 91 04 30 03 22 10 08 29 34| AJ 4O0R| 3% 37U 20 41 31 56
89 91 04 30 16 19 29 10 33 15[ AT SOL |79 20U 20 1845 31 4.0
9] 01 05 0t 03 15 13 03 27 28] AT | -1IOR| 60 25U 21 3200 31 76
911 91 05 02 038 31 44 0% 44 27| AT 40R | 54 22U 20 9551 31 49
921 91 05 02 10 33 32 10 46 05] AT 65L | 50 20U 20 1198 | 31 5.0
93{ 91 05 13 00 33 60 00 45 i6| AJ | -100R| 47 24U 22 MUl 1 54
9] 91 05 17 03 08 11 03 17 59| AT 35RE 32 22U 19 7491 20 6.1
951 91 05 17 05 10 05 05 22 49] AJ 45R 1 14 26U 20 8941 25 79
96{ 91 05 18 00 08 45 00 18 41] AJ ISR 34 220 20 932} 25 5.7
971 91 05 28 18 14 45 18 27 39| A¥ | 205L{ 61 21U 20 95| 24 60
98| 91 05 30 03 41 21 03 46 02| Al 0L 35 3350 2 74 g2 99
99| 91 06 06 16 12 56 16 26 22| A¥ | 220L| 76 20U 21 1499 | 28 53
100 91 06 07 15 28 24 15 30 60} AJ 200L | 52 41 25 252 27 6.5
01 91 06 11 13 46 34 13 56 601 Al 185L | 36 220 19 1251 31 5.5
102} 91 06 26 10 32 54 10 34 52{ AT | 205L| 57 35 23 1) 31 60
103} 91 06 26 12 32 21 12 36 02] AT | -i0OR| 49 46 26 179 11 289
164} 91 06 27 09 31 44 09 40 221 AJ 185L ] 37 28U 21 9331 25 55
1051 91 07 06 09 29 14 09 41 48| AJ | -10SR{ 55 2tU 21 3251 17 60
106] 91 07 11 07 04 51 07 13 31| A¥ | 25n) 82 63U 20 3921 21 59
W01 91 07 16 12 44 33 12 57 53| AJ 45R1] 70 200 20 1277] 31 59
108 91 07 18 10 57 05 11 08 05| AJ 35R | 40 U 20 41 29 10
109 91 07 18 12 58 19 13 03 31} Al SoL| 78 2 67 56t] 27 54
10| 91 67 19 16 08 09 10 00 30| Al 35RE 330 32 30 1751 13 66
M| 9% 07 20 i1 10 1t 11 22 S8 AJ 40R | 54 20U 20 | 2P 3 45
112 9% 07 20 13 14 34 13 24 22| Al 60L | 48 33U 20 16 i 31 57
3] 91 07 22 11 24 30 11 37 ul Ay 45RE 79 26U 20 | 20881 31 51
1M{ 91 07 22 13 27 30 13 35 290 AT S0L | 28 21U 20 6291 27 95
1151 91 07 23 10 31 20 10 42 35| Al 40R | 58 30U 20 8611 20 713
116 91 07 23 12 35 54 12 43 46| AJ .65L | 44 40U 19 1076 29 63
1171 91 07 25 10 45 08 10 56 46| Al SOR| 85 33U 20 604 | 20 5.3
118 91 07 31 09 26 38 09 30 15| AF S0L| 83 35U 70 2561 12 49
1191 o1 08 61 10 35 57 10 40 33| Af SJOL| 33 33 2 455 21 56
120] 01 08 02 09 38 52 09 48 47| AJ -65L | 52 35U 20 1953] 31 4.6

—




SATELLITE LASER RANGING OBSERVATIONS IN 1991

Table 7. Observations and data fitting (continued)

21

(3) ) (10) (11) (12) {13) (i4) {15) : (16)
No. STN T™P PRESS HUM IDT DTS DTG COMMENTS
‘¢ hPa % ns ms ms

61 7838 79 1004.5 53 6.4 -1.7 0.1 DAYTIME
62 7838 5.1 10123 59 6.4 -0.3 0.1 DAYTIME
63 7838 75 1018.0 43 6.3 -5.9 .1 DAYTIME
64 7838 8.2 1021.9 45 6.3 -0.9 0.1 DAYTIME
65 7838 119 1020.4 53 6.3 -1.0 0.1 DAYTIME
66 7838 133 1019.5 59 6.3 -1 0.1 DAYTIME
67 7838 10.5 1012.8 65 6.3 -0.8 0.1 DAYTIME
68 7838 131 1013.1 65 6.3 -0.7 0.0 DAYTIME
69 7838 7.8 1010.1 98 6.3 -1.2 4.0
70 7838 4,0 1014.9 66 6.3 -0.3 0.1
11 7838 34 1016.7 65 6.2 -0.4 0.1
72 7838 54 1018.6 61 6.3 -0.7 0.0 DAYTIME
73 7838 6.1 1006.0 88 6.3 -0.7 0.0
4 7838 49 1006.9 9% 6.2 -0.8 0.0
75 7838 16.8 1004.7 94 6.1 -0.2 0.0
76 7838 218 1001.8 87 6.2 -0.2 0.0 DAYTIME
11 7838 15.8 1006.0 9 6.1 -0.4 0.0 DAYTIME
78 7838 198 1008.6 73 6.3 -0.2 0.0 DAYTIME
79 7338 14.6 1010.4 38 6.2 -0.3 0.0
80 7838 17.8 1000.3 76 6.1 0.8 0.0 DAYTIVME
81 7838 13.5 1002.5 82 6.1 0.0 0.0
82 7838 11.9 1003.4 11 6.0 -0.1 0.0
83 7838 18.6 1016.9 54 62 0.0 0.0 DAYTIME
84 7838 173 1017.8 73 6.1 -0.1 0.0 DAYTEME
85 7838 15.6 1019.9 77 6.1 0.2 0.0
86 7838 15.2 1020.1 78 6.1 0.3 0.0
87 7838 18.9 994.6 55 6.1 -0.2 0.0 DAYTIME
88 7838 18.8 904.6 61 6.3 0.4 0.0 DAYTIME
89 7838 14.7 095.7 76 6.1 6.5 0.0
90 7838 21.8 991.4 54 6.1 0.1 0.0 DAYTIME
91 7838 13.7 995.7 61 6.1 -0.2 0.0 DAYTIME
7] 7838 11.0 998.1 70 6.1 0.5 0.0
93 7838 19.0 1005.8 88 6.3 -1.7 0.0 DAYTIME
94 7838 23.8 992.5 52 62 -0.8 0.0 DAYTIME
95 7838 24.1 992.5 48 6.2 0.9 0.9 DAYTIME
96 7838 21.8 1000.5 57 6.3 0.3 0.0 DAYTIME
97 7838 17.7 1008.4 73 6.1 -0.7 0.1
98 7838 23.1 1006.0 75 6.0 0.7 0.0 DAYTIME
99 7838 18.7 1001.4 a8 6.2 0.5 0.0

100 7838 19.6 1008.2 92 6.0 -0.5 0.9

101 7838 24.1 1003.4 94 6.2 -0.9 0.0

102 7838 27.0 1004.7 83 6.2 -0.3 0.0

103 7838 210 1005.3 84 6.1 03 0.0

104 7838 29,2 1001.6 74 6.2 -0.3 0.0 DAYTIME

105 7838 247 998.6 95 6.4 -0.4 0.0 DAYTIME

106 7838 299 699.9 e 6.3 0.3 0.0 DAYTIME

107 7838 25.6 959.7 99 59 -3.3 0.1

108 7838 24.3 1002.7 99 51 0.3 0.1

109 7838 24.0 1002.4 98 5.8 04 0.1

110 7838 24.8 1005.3 90 5.6 -0.4 0.1 DAYTIME

i1 7838 28.2 1001.4 83 5.7 0.4 0.1

112 7838 27.0 1002.7 90 56 -0.5 0.1

113 7838 28.1 1001.4 82 5.6 -0.5 0.1

114 7838 215 1001.6 G 52 0.6 0.1

115 7838 284 1001.2 84 5.8 0.4 0.1

116 7838 VNI 1002.9 97 5.8 0.5 0.1

117 7838 28.2 998.1 T 6.3 -0.5 0.1

118 7838 28.1 1002.5 97 6.2 -0.2 0.8 DAYTIME

119 7838 28,6 1001.8 93 6.2 0.3 0.8

120 7838 29.7 969.0 17 6.1 0.2 0.0 DAYTIME




22 SATELLITE LASER RANGING OBSERVATIONS IN 19981
Table 7. Observations and data fitting (continued)

(1) (2) Obs.Time(UTC) 3) | (4 Az (5) Elev. 6) {7) Fiting
No. date caught fost | SAT. ST MX cT RTN N

Y M D h m s h m s ' ) * ' cm
1211 91 08 08 00 02 33 00 12 22| A¥ | -120R| 73 25U 40 350 31 4.4
1224 91 08 08 06 21 03 06 22 59| AJ 40R | 59 55 41 170 11 7.6
123] 91 08 09 07 27 20 07 33 42| AJ -S5L| 66 68U 23 468 | 26 7.1
1241 91 08 16 03 04 30 03 15 46| AJ 358 | 38 200 20 10631 31 6.6
125] 91 08 23 17 48 14 17 55 34| AJ 175L | 32 270 21 1211 13 1t2
1261 91 08 26 00 09 11 00 19 49 AJ S35R ] 35 21 20 7661 27 13
1271 91 08 26 17 03 58 17 13 37] AJ 180L {1 35 23U 28 641 25 7.8
128 91 08 27 18 11 43 18 24 34| AT | 225L1 82 26U 20 691{ 27 64
129 91 08 30 17 31 07 17 44 32§ AT | -135R | 87 25U 18 1123 31 62
130 91 09 03 15 58 34 16 09 23| Al 215L{ 62 36U 21 8021 22 71
13t 91 09 04 1S 4 56 15 14 561 AJ 195L | 46 31U 20 1071 31 63
1320 01 0% 04 17 04 49 17 17 19§ AT | -1IOR} 57 24U 20 1952¢ 31 55
1331 91 0% 05 0t 19 47 01 27 36| AJ 0L | 30 24U 20 Ge9| 18 53
1347 91 09 05 16 10 Ol 16 23 14} AV | -125R} 78 23U 20 154 31 62 ‘
135 91 09 05 18 15 57 18 22 10| AJ S5R | 34 26U 29 54 5 57 {
136 91 09 06 00 23 25 o) 35 31| AJ -65L | 47 21U 20 1063 30 6.8
137] 91 09 06 15 15 36 15 28 02| AT | 215L] 74 22U 26 12621 31 54
138] 9t 09 06 17 18 50 17 29 48| AJ 85R | 41 20U 24 1858 31 55
1301 91 09 O 14 38 24 14 48 421 A} 220L | 79 45U 20 688 27 5.5
40| 91 9 09 16 38 48 16 SO 11| AJ 85R | 30 21U 20 8081 29 7.6
141 91 09 09 18 44 25 18 52 59| AJ 45R | 28 20U 20 062 31 56
1421 91 09 10 13 42 43 13 5t 35| AJ 200L | 55 21U 35 896| 31 58
143 91 09 10 17 49 20 17 58 10] AJ S55R 4 28 20U 20 190 | 31 47
1441 91 09 I1 14 48 40 15 02 23] AT | -120R] 68 200 20 17350 31 5.8
145] 91 09 11 16 54 30 17 03 43] AJ 65R | 32 220 20 2891 21 76
1461 91 09 11 18 58 37 19 08 051 AJ 40R{ 30 200 20 10121 31 6.0
M47) 91 09 19 11 40 O1 11 51 481 AJ 205L} 68 22U 28 13841 28 60
1481 91 09 19 13 42 51 13 54 441 AJ QOR | 43 210 20 12501 272 72
1491 91 09 20 10 46 33 10 58 36| AJ 190L | 46 21U 20 1551 31 57
1504 91 09 20 12 47 41 13 00 52§ AJ | -105R} 57 200 20 0421 31 55
158} 91 10 02 10 06 52 10 18 52| Al OSR | 45 21U 20 15591 31 53
1527 91 10 02 12 13 26 12 21 041 AJ S0R | 28 23U 20 8701 25 5.1
1531 91 10 02 14 16 40 14 26 33| AT 5R | 39 26U 21 1260 27 5.6
1541 51 10 02 16 21 33  i6 30 35| AJ -50L | 81 58U 20 M40 | 31 49
155 91 10 03 13 21 39 i3 31 30| AJ 40R | 32 21U 20 11331 31 40
156 91 10 03 15 22 57 15 36 271 AJ 45R |} 72 21U 20 2214 31 3.8
1571 91 10 4 08 17 35 08 28 50| AJ S130R | 83 220 33 644 24 39 ;
158} 91 10 12 13 22 05 13 34 12] AT SR 85 24U 26 1076 31 6.8 —
1591 91 10 13 12 27 31 12 40 53] AJ 40R | 64 21U 20 13031 31 59
1601 91 10 13 14 30 00 14 41 03] AT SOL |39 20U 20 13811 31 63
161 91 10 14 07 28 44 07 35 53| AJ -S0R | 37 32U 24 617 25 65
162 91 10 14 09 32 063 09 39 47| AJ 45R | 28 22U 2t 313 17 86
163§ 91 10 14 1t 34 07 11 45 571 AJ A5R | 48 23U 20 1164 25 66
164F 91 10 14 13 35 28 13 47 431 AT -60L | 60 22U 23 10631 25 54
1650 91 10 15 06 36 28 06 39 49| AJ 9SR | 48 47U 36 164] 13 92
1661 91 10 18 03 51 07 06 00 50| AJ R | 45 24U 28 148 12 1.7
1671 91 10 18 09 50 18 10 10 29| AJ 40R | 39 21U 20 49| 31 59
168 91 10 18 12 00 35 12 14 16| Al S0L | 80 21U 20 1614 31 60
169 91 10 19 09 06 31 09 14 52| AJ 35R | 32 25U 21 701F 23 62
170 91 10 20 06 08 32 06 14 11} A SMOR | M U 27 396 17 84
170 91 10 200 10 14 39 10 25 23} A -40R | 53 320 20 1851 3t 47
1720 91 10 20 12 14 50 12 26 45] AJ 65L 51 220 2 19280 31 Sd
173 91 10 21 05 14 04 05 19 26 AJ QOR } 43 390 32 5751 21 65
741 91 10 21 11 24 26 11 32 52} AT SSLE 76 54U 28 a4 | 24 81
1759 91 10 22 04 16 31 4 27 19} A IIOR E S6e 28U 24 400 20 8.6
176 91 10 22 10 26 40 10 39 08| AT 45R | 77 24U 23 1726 { 31 57
1770 91 10 23 03 21 03 03 32 50| AJ | -125R| 77 230 27 12561 31 54
178} 91 10 23 05 25 36 05 33 06| AJ SJOR | 33 21U 28 2951 17 83
179} 91 10 23 09 32 02 09 44 05] Al AR | 56 21U 25 1529¢F 31 56
1801 9t 10 23 11 34 35 11 45 36| AJ -65L 1 47 22U 23 8661 30 64




SATELLITE LASER RANGING OBSERVATIONS IN 1991

Table 7. Observations and data fitting (continued)

23

(3) %) (10 $1)] (12} (13) (14) (15} (16

No. STN TM™MP PRESS HUM DT DTS DTG COMMENTS
e hPa G ns ms mg

121 7838 264 594.6 81 6.1 0.6 0.0 DAYTIME

122 7838 27.2 §92.7 81 6.1 0.8 0.0 DAYTIME

123 7838 212 396.6 7 6.0 -0.1 0.0 DAYTIME

124 7838 211 1002.7 80 5.8 0.1 0.0 DAYTIME

125 7838 26.0 5927 96 5.1 -0.5 09

126 7838 26.5 G98.6 78 59 -0.1 0.0 DAYTIME

127 7838 24.4 959.7 95 59 -0.2 0.0

128 7838 24.0 1604.0 82 5.5 0.0 0.0

129 7838 25.2 989.5 95 5.6 -0.4 0.0

130 7838 243 1005.8 - 93 6.0 -0.5 0.0

131 7838 25.1 1000.5 99 5.9 -0.6 0.0

132 7838 25.0 1609.3 99 6.0 0.7 09

133 7838 29.7 1010.4 91 6.1 -1.1 0.0 DAYTIME

134 1838 24.5 1008.0 99 5.8 -0.6 0.0 :

135 7838 248 1007.1 97 6.1 -0.7 0.1

136 7838 28.9 X069 89 6.1 -1.0 0.0 DAYTIME

137 7838 23.5 1003.2 99 6.0 -0.6 0.0

138 7838 233 1002.3 98 6.1 -0.7 0.0

139 7838 24,1 $97.3 n 6.2 -0.7 0.1

140 7838 233 Go1 76 6.1 -0.8 0.1

141 1838 22.7 998.1 79 58 -0.9 0.1

142 7838 22.8 10021 99 5.6 -0.7 0.0

143 7838 227 10012 97 6.2 -0.8 0.0

144 7838 22.5 1001.2 %0 6.3 -0.5 0.0

145 7838 224 1001.2 S0 57 -0.6 0.0

146 7838 21.6 1001.2 98 6.1 0.8 0.1

147 7838 237 984.6 39 5.8 -0.3 0.0

148 7838 22.0 986.6 95 6.0 0.4 0.0

149 7838 220 1000.5 77 59 -0.5 0.0

150 7838 20,1 1001.8 88 5.6 0.5 0.0

151 7838 220 1002.9 86 6.3 04 0.0

152 7838 210 1004.0 85 6.2 -0.5 0.0

153 7838 19.3 1003.8 91 6.2 -0.6 0.0

154 7838 18.3 1004.0 88 6.3 -0.7 0.0

155 7838 19.8 1004.0 %9 6.1 -0 0.0

156 7838 19.1 1003.6 99 59 -0.2 0.0

157 7838 238 1002.0 87 6.1 -0.2 0.0 DAYTIME

158 7838 23.6 9813 76 5.6 0.1 0.0

159 7838 20.3 993.3 15 6.0 0.0 0.0

160 7838 18.8 993.6 77 6.2 -0.2 0.0

161 7838 22.2 998.1 70 55 -1 0.0 DAYTIME

162 7838 17.8 599.2 83 5.4 0.3 0.0

163 7838 16.5 1000.3 84 5.7 0.3 0.0

164 7838 16.9 1000.8 75 53 0.4 0.0

165 7838 19.6 1006.6 68 57 -0.1 0.0 DAYTIME

166 7838 224 1002.3 82 58 -1 0.0 DAYTIME

167 7838 16.6 10034 92 5.9 <02 0.0

168 7838 15.0 1003.8 86 6.0 -0.4 0.0

169 7838 18.0 1003.8 87 5.9 -1.2 0.0

170 7838 i9.8 1008.2 84 6.1 0.1 0.0 DAYTIME

171 7838 14.8 1009.9 85 6.1 -0.3 6.0

172 7838 12.9 1011.0 93 6.1 0.4 0.0

173 7838 199 1012.3 86 6.0 0.0 0.0 DAYTIME

174 7838 14.2 1149 90 5.7 0.2 0.t

175 7838 212 1012.3 £9 59 6.1 0.1 DAYTIME

176 7838 143 1012.5 82 6.0 0.3 0.0

177 7838 19.9 1012.5 53 6.2 00 0.1 DAYTIME

178 7838 20,3 1012.3 52 6.} -0,1 0.1 DAYTEME

179 7838 14.1 1013.4 76 6.1 -0.3 0.1

180 7838 12.6 1013.8 79 6.2 0.3 0.1
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Table 7. Observations and data fitting (continued)

(1) (2) Obs.Time(UTC) @) Az (5) Elev. (6)
No. caught lost ST MX CT RTN

m s h m s ' ! ) em
181 10 10 06 11| AT | 45R| 76 23U 1433 53
182 34 ™ 591 AT | 4SR| 60 21U 1251 6.1
183 42 29 03 01| A7 | -35R| 45 26U 823 6.7
184 42 59 05 37| A3 S5L| 64 210 1318 5.1
185 48 05 0 42{ AT | -40R| 36 23U 382 74
186 50 28 05 04| A} | -50R| 83 31U 1350 5.2
187 0 12 03 02| Al 40R | 48 22U 1080 6.6
188 03 35 05 291 AJ -GOL | 59 26U 1129 59
189 06 54 0 51| AT | -35R| 37 20U 764 6.9
190 23 00 W 41| AJ 40R | 50 35U 620 6.7
191 26 38 0Ot 371 AF L 3R] 39 210 281 75
192 29 58 03 38| Al SOL| 79 34U 1196 6.2
193 3 22 00 051 AT | 4OR| 32 30U 204 6.3
194 42 30 01 0] AT | 40R| 54 350 1060 50
195 48 37 00 1] AN} -3R| 4 3w 328 9.1
196 06 53 00 35| AT | -3R| 43 270 655 3.0
197 0% 24 0 2| AT S5L| 69 36U 207 5.6
198 21 52 1§ 00 AT | 205L| 56 32U 959 59
199 22 25 18 24 AT | -100R| 50 23U 1116 6.1
200 32 59 o 591 AY | -50R| 87 24U 295 6.3
201 30 30 15 12 AT ] 185L| 36 33U 449 1.6
202 41 41 17 54 AT | 95R| 47 21U 997 5.7
203 46 11 4 38] AJ | 1%L | 40 200 574 9.2
204 o4 23 01 22{ AJ 5L 35 330 124 8.8
205 32025 12 451 AY | 175L 30 20U 455 53
206 51 03 M 42] AT { 120R| 71 20U 1637 6.0
207 56 47 13 52{ AJ | 220L] 81 20U 1942 6.2
208 16 56 12 07{ AJ | 2:5L] 8 23U 1981 4.7
209 29 48 10 12 AY | 185L] 40 20U 799 6.6
210 2 12 381 AJ | -10R]| 63 20U 1443 6.0
211 35 53 11 481 AT | -130R]| 8 20U 1423 6.4
212 40 18 13 oSt A | -®OR| 35 20U 1148 6.8
213 42 04 10 300 AT | 210L} 66 20U 2066 4.6
214 44 55 12 14| Al GSR | 44 20U 1874 6.1
215 2t 24 0 410 AT | 220L} 77 23U 179 8.7
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Table 7. Observations and data fitting (continued)

{(8) (9) (10} {11y (12} (14 (13) (16}

No. STN T™P PRESS HUM DTS DTG COMMENTS
© hPa % ns ms ms

181 7838 15.4 1014.1 64 5.8 0.0 0.0 DAYTIME

182 7838 17.2 1006.2 42 6.2 -0.3 0.0 DAYTIME

183 7838 15.6 1009.7 48 6.3 0.1 0.0 DAYTIME

184 7838 15.5 1009.3 50 6.2 0.1 0.0 DAYTIME

185 7838 17.0 1012.8 49 6.3 -0.9 0.0 DAYTIME

186 7838 17.8 1011.2 50 6.3 -1.0 0.0 DAYTIME

187 7838 15.8 1014.7 48 6.3 0.0 0.0 DAYTIME

188 7838 16.0 1014.1 50 6.2 0.0 0.1 DAYTIME

189 7838 16.1 10191 31 6.1 -1.0 0.0 DAYTIME

190 7838 17.1 10121 47 6.2 0.0 0.0 DAYTIME

191 7838 i7.1 1010 57 6.2 -1.2 0.1 DAYTIME

192 7838 19.1 1008.6 49 6.4 0.0 0.1 DAYTIME

193 7838 144 1009.7 49 6.3 -1.2 0.0 DAYTIME

194 7838 15.5 1019.1 55 6.5 -14 0.0 DAYTIME

195 7838 15.8 1019.1 61 6.4 -1.2 0.0 DAYTIME

196 7838 10.2 1025.6 53 6.3 0.0 0.0 DAYTIME

197 7838 12.6 1025.0 49 6.4 -0.1 2.0 DAYTIME

198 78338 14,7 1000.1 87 6.4 -0.4 0.0

199 7833 12.8 1001.0 94 6.4 0.5 0.0

200 7838 16.5 1005.1 70 6.4 -8.7 0.0 DAYTIME

201 7838 164 1006.4 68 63 -1.0 0.0

202 7838 12,9 1005.8 56 6.5 -1.9 0.0

203 7838 9.2 1011.0 69 6.5 -1.2 0.0

204 7838 16.0 1012.5 66 6.6 -1.8 0.0 DAYTIME

205 7838 6.7 1019.3 96 6.7 -0.5 0.1

206 7838 22 1018.0 68 6.5 -0.9 0.0

207 7838 6.1 1021.7 60 6.5 -0.9 0.1

208 7838 13.6 1021.7 71 6.6 -0.7 0.0

209 7838 11.6 1604.9 94 5.7 -0.3 0.0

210 7838 111 1006.0 61 59 -0.4 0.0

211 1838 6.9 1014.5 64 6.4 -0.3 0.1

212 7838 6.6 1014.7 60 6.4 -04 0.1

213 7838 59 1019.2 83 6.4 -0.2 0.0

214 7838 4.8 1019.7 85 13 -03 0.0

215 7838 8.3 10077 4 6.5 -0.1 0.0
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Table 7. Observations and data fitting (continued)
(1) . (2) Obs.Time(UTC) 3 | @) az (5) Elev. (6) | (7)Fiting
No date caught lost | SAT.} ST MX Tt RTN ‘N

Y M D h m s h m s ' cm
1y 9 07 20 124 3 12 05 57} ER I00L | 24 230 23 13 7 116
21 91 67 20 13 42 20 13 47 09} ER -BSOR | 34 25U 20 357 ] 19 6.1
3] 91 07 24 13 13 27 13 15 30} ER -IO0R | 72 45 20 133 13 3.8
41 91 07 31 - 12 36 52 12 42 37} ER 135L | 45 20 27 275 15 8.0
51 91 08 0t 02 35 06 02 36 38| ER 0L 36 29 20 53 7 4.3
61 91 08 01 13 43 42 13 49 01| ER 1S0R | 32 21U 20 681 27 4.4
71 91 08 02 13 09 43 13 16 45| ER 18SR | 12 22U 20 578 23 7.8
81 91 08 07 -.13 44 51 i3 49 06| ER SIS0R | 32 28U 19 249 17 6.1
91 91 08 08 13 W0 41 13 16 36| ER @SR 72 32U 21 386 21 4.9
10{ 91 08 26 13 09 40 13 16 57| ER -185R | 68 22U 18 487 23 6.5
117 91 090 4 13 0% 40 13 16 39| ER -I85R | 72 22U 20 417 31 131
121 91 09 19 13- 09 47 i3 16 39| ER -I8SR | 69 23U 20 636 21 124
137 91 09 20 12 37 02 I2 43 29| ER MOL | 48 23U 19 476 22 1.2
141 91 10 02 12 37 13 12 43 26| ER 140L | 49 250 19 468 19 62
151 91 W 03 13 44 38 i3 48 37| ER AS85R) 32 20 22 o0 17 6.3
16 91 10 23 12 37 11 12 43 11| ER 1351 ) 47 280 2 674 24 5.7
171 21 11 15 02 02 19 02 02 42{ ER SL{ 67 45 39 50 7 8.3
18} 91 1I 15 13 10 14 13 15 371 ER -185R ) 72 29U 28 238 14 149
19 91 1I 28 12 37 46 12 43 201 ER 140L | 48 320 19 534 23 6.1
201 91 12 02 13 46 24 13 48 54{ ER -145R | 32 32 19 127 10 1.2
21 91 12 03 0t 58 49 02 00 06§ ER SLy o4 37 60 95 10 42
221 91 12 03 13 09 33 13 14 54§ ER S185R G 69 230 36 634 26 102
231 91 12 04 12 37 18 12 42 54} ER 140L F 50 280 22 633 24 5.6
241 91 12 0% 0t 57 27 62 04 18} ER SL 0 20 20 344 19 4.8
25] 91 12 9 13 09 11 13 16 24| ER -8R} 4 200 20 372 20 9.6
261 91 12 13 12 36 38 12 43 151 ER 40L F 49 220 20 802 27 6.5
271 91 12 16 12 39 58 12 46 37} ER 5L} 49 220 21 771 27 5.0
281 91 12 26 13 51 o4 13 55 33| ER -155R 35 200 20 273 16 64
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Table 7. Observations and data fitting (continued)

27

(3} ()] (10) (11) (12) (13) (14) (15) (16)
No. STN T™P PRESS HUM DT DTS BTG COMMENTS
‘© hPz % ns ms ms
)4 7838 21.9 1001.8 84 5.7 0.5 0.1
2 7838 26.3 10027 95 5.4 .6 0.1
3 7838 26.8 999.9 85 5.8 0.5 0.1
4 7838 214 1003.6 98 6.1 -0.4 0.0
5 7838 31.1 1002.7 83 6.2 -0.8 0.0 DAYTIME
6 7838 219 1002,2 93 6.1 0.5 0.0
7 7838 274 999.4 78 5.2 -0.4 0.0
8 7838 22.5 994.0 99 72 -0.3 0.0
2 7838 219 995.3 9% 6.1 0.1 0.0
10 7838 250 $99.4 93 58 -0.5 0.0
11 7838 25.3 1009.5 98 5.7 -0.6 0.0
12 7838 221 986.1 94 5.8 0.4 0.0
13 7838 212 1001.8 8} 58 -0.5 0.0
14 7838 21.0 1604.0 85 6.3 -0.5 0.0
i5 7838 19.5 1003.8 99 3.9 0.1 0.0
16 7838 11.9 1013.6 82 5.8 -0.4 0.1
17 7838 154 1015.8 49 63 <24 0.0 DAYTEME
18 7838 9.4 1017.9 60 6.1 -0.4 0.1
19 7838 16.4 9920 91 6.4 0.2 0.0
20 7838 9.4 10110 68 6.6 -L1 0.0
21 7838 164 1011.9 68 6.4 -1.9 0.0 DAYTIME
22 7838 8.6 1012.5 76 6.5 -0.6 0.0
23 7838 2.5 1017.5 58 6.4 -0.8 0.0
24 7838 13.3 1013.3 59 6.6 2.6 0.1 DAYTIME
25 7838 6.4 1019.5 g6 6.6 -0.6 0.1
26 7838 4.5 10217 75 6.4 0.9 0.1
27 7838 135 10287 3 6.5 -0.7 0.0
28 7838 6.7 1008.8 72 6.5 -0.4 0.0
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Table 7. Observations and data fitting (continued)

(1) (2} Obs, Time(UTC) (3) | (4)Az (5) Elev, {6) (7) Fitting
No. date caught fost | SAT. ST MX Cct RTN N
Y M D h m s h m s ' : * i em
11 91 01 13 16 43 45 16 48 03| AJ 30L | 55 320 55 349 21 32
21 91 01 16 14 05 14 14 11 26| AJ JOR | 43 43U 21 51 15 34
31 91 01 16 16 01 37 16 13 34} AJ 300L ) SO 21U 21 992 31 34
4t 91 01 17 i5 06 58 15 17 361 AJ 310Lf 79 210 39 434 25 a5
51 91 01 18 14 13 53 14 17 35| AJ 320R | 70 26 56 277 21 3.5
6] 91 01 18 16 19 27 16 22 03] AJ 270L | 27 26U 26 34 24 23
7] 91 01 22 12 39 31 12 49 29| AF 330R | 51 24U 29 675 31 38
3] 91 01 22 14 44 16 14 44 18] A} 0L | 41 35 36 7 3 1.7
9{ 21 01 23 13 50 02 13 58 471 Al 3iI0L | 66 480 23 756 31 12
10 91 01 24 13 00 50 13 05 13] A J0R ] 82 58 21 79 20 42
11] 91 01 27 12 13 19 12 24 00)] AJ 320R 1 88 31U 26 655 31 1.6
121 91 01 30 11 32 19 11 44 34| AT 31I6L{ 85 27U 20 1487 31 3.6
13] 91 01 31 10 38 14 10 50 187 AJ JWR ] 64 260 20 604 31 33
14| 51 01 % 12 42 23 12 45 36| AJ 280L 1 30 26U 30 39 12 29 {
15] 91 02 03 10 05 42 10 09 511 AT 320R] 70 52 i1 111 20 36
16] 91 62 03 12 02 37 12 06 171 A 270L | 27 25U 25 26 15 335
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Table 7. Observations and data fitting (continued)

29

(8) %) (10} (11) {12} (13) (149 (13) {16)

No. STN TMP PRESS HUM T DTS DTL COMMENTS
"¢ hPa ) ns ms ms
1 7304 15.6 1021.7 33 51.0 1.9 -0.5
2 7304 164 1022.6 79 50.7 1.9 -0.5
3 7304 16.5 10209 72 50.7 1.9 0.5
4 734 7.9 1019.2 75 50.8 1.9 0.5
5 7304 15.0 1022.6 75 507 1.9 -0.6
3 7304 15.3 1621.6 79 50.8 1.9 0.6
7 T304 19.1 1017.2 81 50.7 2.8 -0.1
8 7304 19.1 1017.2 15 50.8 2.8 0.1
9 7304 17.3 10620.9 78 50.9 2.8 -0.1
10 7304 20.3 117.8 80 50.8 2.8 0.1
il 1304 15.0 10205 87 50.6 2.8 0.1
12 7304 164 1020.2 93 254 2.8 0.1
13 7304 15,3 1017.7 93 254 2.8 .1
14 T304 14.6 101178 96 50.7 2.8 0.1
15 T304 i5.1 1018.1 87 50.6 2.8 0.1
16 7304 13.8 1619.1 93 50.5 2.8 0.1




30
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Table 7. Observations and data fitting (continned)

1) {2} Obs.Fime(UTC) (3) | 4) Az {5) Elev. {6} {7} Fitting
No. date - caupht lost { SAT. ST cT RTN N

Y M D R m s h m s ' ’ ’ ) em

{91 o1 18 10 15 13 10 24 05] LG 130L | 68 42 63 122 15 3.8

2] 91 01 30 i1 47 33 11 55 307 LG I70R | 66 63 47 31 3 3.5
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Table 7. Observations and data fitting (continued)

3

(8) &) (103 {11) (12) (13) (4% (15) (16}
No. STN T™P PRESS HUM DT DTS DTL COMMENTS
C hPa K/ ns ms ms
1 7304 16.6 1021.0 69 50.4 1.9 -0.6
2 7304 15.9 1020.2 97 252 28 0.1
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Table 7. Observations and data fitting (continued)

(8) &) (10} (t1) {12y {13) (147 (15) (16)
No, STN T™P PRESS HUM IDT DTS DTL - COMMENTS
e hPa % ns ms ms
1 7304 18.9 10223 77 50.7 238 0.0
2 7304 19.0 0168 76 50.8 2.8 -0.1
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Table 7. Observations and data fitting (continued)

1) (2) Obs.Time(UTC) 3y | 4 Az (5) Elev. (6) (7) Fitting
No. date caught lost [ SAT. ST MX CT RTN N
Y M D h m s h m s ' ¢ : ' cm
1] 91 01t 19 11 40 50 11 43 02| ST 260R | 40 33 20 53 15 1.8

2] 5t 01 22 10 49 40 10 50 413 ST 270R | 36 32 27 26 12 31
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Table 7. Observations and data fitting (continued)

) (2) Obs.Time(UTC) 3 | (@) Az (5) Elev. (6) (7) Fitling
No, date caught : lost |SAT.| &T CT RIN N -
Y M D h ' m s h m s ' ' cm
1] 91 08 26 19 13 08 19 20 03| AF | 240L| 8 IU 32 253115 47
2] 91 08 28 17 22 51 17 32 58| AI | 200L] 51 30U 22 2891 317 5.0
31 91 08 28 19 25 53 19 28 3| AJ | 260R| 70 46 69 7 7 13
41 91 09 04 17 10 S6 17 20 08| AJ | 250R| 78 49U 23 152 15 4.8
50 91 09 23 18 22 42 18 29 27| AT | 290L] 49 44U 26 wrt 31 27
6] 91 09 24 15 26 33 15 31 42| AT | 300R) 61 S 42 471 25 47
7191 09 25 10 23 27 10 35 14| AT ] 2200L] 67 27U 2 221 15 75
3] 91 09 25 12 26 34 12 29 36| AT | 270R ] 61 33 356 1221 31 57
90 91 09 25 14 29 22 14 38 26] AT | 300R{| 55 30U 3 499 | 31 46
100 91 09 25 16 32 19 16 42 21| AT | 300L| 87 370 26 2381 31 52
11 01 09 25 18 35 50 18 40 58] AJ | 280L1 31 20U 24 8 31 %2
120 91 09 26 09 31 44 09 39 06| AT { 200L| 48 35U 30 ngf 21 75
130 61 09 30 09 56 50 10 07 43| AT} 240R)| 85 30U 2% M1} 31 78
4 91 09 30 11 50 46 12 10 25] AJ | 280R| S4 28U 23 2631 31 8.2
150 91 09 30 14 05 11 14 06 S6|-AT | 300R| 65 49 &2 51 31 90
16] 91 09 30 16 08 08 16 11 08] AJ | 200L| 60 54U 54 2281 13 43
17} 91 16 62 10 20 14 10 21 58] AT | 260R} 67 34 23 20 7 69
18 91 10 03 1 22 47 11 26 IS| AT | 290R| 53 49U 46 1951 15 5.1
19 91 10 03 13 21 53 13 25 19] AT} 300R| 67 27 54 1461 31 90
200 91 10 08 08 50 38 09 ©f 027 AJ | 270R| 63 33U 23 5430 31 54
21 91 10 08 12 56 57 13 00 2] AT [ 300L| 88 41 82 155} 31 8.0
22| 91 10 16 i1 52 42 11 57 59 AT | 290L| 59 580 0 4411 21 44
23 91 10 18 08 02 25 08 08 25! AT [ 290R| 53 53U 22 211 31 37
24| 91 10 18 00 58 43 10 1 36) AJ | 3J00R| 81 22U 2 488 | 31 3.9
250 91 10 18 12 03 18 12 06 23} AT} 280L| 3% 30 39 Al 21 37
261 91 10 19 09 05 40 09 17 11} AT | 300R| 67 28U 23 361 31 35
271 91 10 19 11 08B 16 il 18 30f AT | 290L 55 30U 23 5000 31 37
28] 91 10 20 08 12 15 08 22 45} AJ | 300R| 58 33U 22 7] M 37
291 91 10 20 10 12 37 10 24 S59F AT | GOL| 75 23U 23 4671 31 3.7
300 91 10 22 08 26 54 08 36 0| AJ | 300R| 6 40U 24 1381 31 63
31 91 10 23 09 32 31 09 44 541 AT | 300L| 7L 25U 2 418 | 3t 37
321 91 10 23 11 37 53 11 38 46| AT | 2L 21 21 21 17 9 106
331 91 10 24 08 41 22 08 49 05| AJ | 300L| 88 49U 33 288 | 31 41
] 91 10 24 10 42 46 10 43 11| AF | 280L| 33 28 29 4| 11 47




SATELLITE LASER RANGING OBSERVATIONS IN 1991

Table 7. Observations and data fitting (continued)

(8) (N (10) (11} (12 (13} (14% (15} (16)
No. STN T™MP | PRESS |{ HUM | IDT | DTS | DTG (..  COMMENTS
‘o hPa % ns ms ms
1 7313 92 1008.3 100 50.7 1.8 0.0
2 7313 11.2 1006.0 95 50.5 1.8 0.0
3 7313 9.7 1005.3 100 50.5 1.8 0.0
4 7313 18.4 10159 59 50,7 1.8 0.0
5 33 129 1011.0 100 510 i8 0.0
6 S 7313 17.1 10111 88 [ 509 18 09
7 7313 11.8 1010.0 91 50.9 1.8 0.0
8 ‘1313 93 ‘10158.5 99 50.8 1.8 0.0
9 7313 9.5 16127 85 51.1 1.3 0.0
10 7313 1.5 1018.2 95 51.1 1.8 09
1 7313 6.0 1019.3 100 51.1 1.8 0.0
12 7313 131 1020.8 85 51.1 1.8 0.0
13 7313 124 16222 97 51.1 1.8 0.0
14 7313 12,2 1016.7 93 50.8 1.8 0.0
15.]...7313 10,5 1018.2 100 50.8 1.8 - 0.0
i6 7313 ‘0.6 1019.1 100 50.9 1.8 0.0
17 7313 1 124 1020.0 100 50.9 . L8 0.0
13 7313 C 42 10004 78 51.0 1.8 0.0
i2 7313 - 1.9 .1 10041 . .. 92 50.9 1.8 0.0
20 7313 10.9 1603.5 | 100 50,8 13 0.0
21 7313 10,0 3. 10156 |. 100 50.9 1.8 0.0
22 7313 12,6 10166 100 50.9 1.8 0.0
23 . 7313 15.6 1021.1 49 51.0 1.8 0.0
24 7313 12.1 1032 66 51.0 1.8 0.0
25 7313 114 1004.3 72 51.0 1.8 0.0
26 7313 13.2 1004.8 47 51.2 1.8 0.0
27 7313 12.1 10022 51 511 1.8 0.0
28 7313 10.5 14,0 61 51.3 1.8 0.0
29 7313 9.0 10122 69 51.2 1.8 0.0
30 7313 139 10144 59 5L 1.8 0.0 .
31 7313 4,7 - 1014.4 78 51.2 1.8 0.1
32 7313 5.8 1017.9 61 51.2 1.8 0.1
33 1313 7.8 1018.6 ] 513 1.8 0.0
34 7313 5.0 1020.6 o8 513 1.8 0.0




PHOTOGRAFHIC DIRECTION OBSERVATIONS
OF
AJISAT IN 1991

Summary -  Photographic direction observations of Ajisai by satellite cameras at Tokati and the Simosato
Hydrographic Observatory(SHO) were made in 1991. 3 photographs were taken by the fixed
satellite camera at SHO, while 13 were taken by the transporiable camera at Tokati.

Key words; satellite camera-Ajisai-photographic direction observation

1. Observation

Photographic direction observations of Ajisai by satellite cameras at Tokati and the Simosato
Hydrographic Observatory(SHO) were made in 1991, The fixed satellite camera at the SHO is an
Astronomical telescopewith a plate holder controlled by a personal computer (Kanazawa, 1939). The
fransporlable camera is an astronomical telescope with a manually controlled plate holder. The plates used
in these observations were Kodak professional plates Type TMAX100,

The observation schedule was determined by considering the status of flashing, the elevation of the

satellite, its distance from the Moon andthe possibility of common view, Each plate was exposed 10 seconds
and about30 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 Satetlite 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 compuied data are shown in Table 1.

The computer programs were made by K, Asai and the data analysis was made by K. Kawai and H.
Noda of Satellite Geodesy Office, This report was written by K, Kawai and H, Noda,
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Table 1, Plrectional data of Ajisai's flashes

Explanation
Column 1 Serial number
2 Observation date
3 QObservation time (UTC)
(Bpoch of the exposure)

4 R. A. (Right-Ascension) of sateltite flash
5 Decl, (Declination) of satellite flash
6 StationID,  7838: The Simosato Hydrographic Observatory
7313: Tokati
7 Meteorological data;
TMP: Aunospheric temperature
(degree centigrade)
HUM: Relative humidity (%)
PRESS: Atmospheric Pressure
(hecto pascal)
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Table 1. Directional data of Ajisai's flashes
Q) @ 3 ). [©) (6) (7
No. date time R.A. Decl, STN | TMP_HUM PRESS
Y M D h m h m 8 oo D{ T % hPa
1 ]9 8 271 9 23 7 11 5031 +46 59 3384 7838 | 240 82 1004
2 191 8 27 9 23 7 12 82 +46 58 46.38) 7838 | 240 82 1004
3190 8 271 9 23 7 12 390 +46 57 17.65] 7838 | 24.0 82 1004
4 191 8 271 9 23 7 12 520 +46 56 3899 7838 | 240 82 1004
S |19 8 27 9 23 7 13 10.7] +46 55  54,13) 7838 | 240 82 1004
6 19t 8 2711 9 23 7 13 391 +46 54 23.00f 7838 | 240 82 1004
719 8 2711 9 23 7 13 535 +46 53 44931 7838 | 240 82 1004
g8 191 8 271 9 23 7 14 100 +46 52 57.16] 7838 | 240 8 1004
9 |91 8 271 9 23 7 14 406 +46 51 3054 7838 | 240 82 1004
1079 8 271 9 23 7 14 544] +46 50 4847} 7838 | 240 8 1004
119 8 271 9 23 7 15 111f +46 50  1.84] 7838 | 240 82 1004
1219 8 27 9 23 7 15 417} +46 48 33.19] 7838 | 240 8 1004
1319 8 27 9 23 7 15 554] +46 47 53.89] 7838 | 240 82 1004
1419 8 271 9 23 7 16 117} +46 47  3.67| 7838 | 240 82 1004
59 8 271 9 23 7 16 418} +46 45 34.62| 7838 | 240 82 1004
6|9 8 271 9 23 7 16 555 +46 44 5413 7838 | 240 82 1004
1719 8 271 9 23 7 17 118 +46 44 5.60| 7838 | 240 82 1004
1819 8 270 9 23 7 17 432 +46 42 34.56) 7838 | 240 82 1004
19191 8 271 9 23 7 17 . 563 +46 41 5691 7838 | 24.0 82 1004
20{9 8 2711 9 23 7 18 174| +46 41 559 7838 | 240 82 1004
211 91 8 300 8 40 4 22 531 +51 34 2447) 7838 | 252 95 990
22191 8 30 8 40 4 23 1570 +51 34 5628 7838 | 252 95 990
2219 8 300 8 40 4 23 544 +51 35 46.71] 7838 | 252 95 990
2491 8 300 8 40 4 24 488 +51 36 57.08] 7838 | 252 95 990
25 | 91 8 30 8 40 4 25 113 +51 37 2640 7838 | 252 95 990
26191 8 30 8 40 4 25 498 +51 38 12.63] 7838 | 252 95 990
27 191 8 30 8 40 4 26 44.2] +51 39 20.84] 7838 | 252 95 990
28191 8§ 30 8 40 4 27 6.8) +51 39 47.73] 7838 | 252 95 990
29191 8 30 8 40 4 27 4500 +51 40 3522| 7838 | 252 95 990
30 | 91 8 300 8 40 4 28 391 +51 41 3510] 7838 | 252 95 990
31191 8 30 8 40 4 29 1.7) +51 42 430 7838 | 252 95 990
R|or 8 W 8§ 40 4 29 399 +51 42 4537 7838 | 252 95 990
33|91 8 30 8 40 4 30 338 +51 43 44.63) 7838 | 252 95 990
34191 8 30 8 40 4 30 564 +51 44 885 7838 | 252 95 990
35 {91 8 300 8 40 4 31 3420 +51 44 5071 7838 | 252 95 990
36| 91 8 30 8 40 4 32 279 +51 45 4627 7838 | 252 95 990
37191 8 30 8 40 4 32 505 +51 46  9.86] 7838 | 252 95 990
33191 8 30 8 40 4 33 2820 +51 46 47.69) 7838 | 252 95 990
39091 8 30 8 40 4 34 21.7] +51 47 39.54; 7838 | 252 95 990
40 | 91 9 16 16 35 1 27 449 +78 51 2353 7313
4 191 9 16 16 35 1 31 2510 +78 51 37.15] 7313
4219 9 16/ 16 35 1 33 225 +78 51 4244 7313
4319 9 16 16 35 1 34 578/ +78 51 41.33 7313
4191 9 16 16 35 1 38 39.0] +78 51 36.84] 7313
45 1 91 9 16 16 35 140 371 +78 51 3236 7313
46 [ 91 9 16] 16 35 1 42 1250 +78 51 2614] 7313
47 1 91 9 16 16 35 1 45 5250 +78 51 2.15] 7313
48 | 91 9 16 16 35 1 47 505 +78 50 41.68] 7313
49191 9 16 16 35 1 49 268 +78 50 2094] 7313
50191 9 16] 16 35 153 48/ +78 49  46.64] 7313

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

H (2 (3 4 (5) (6) UN
No. dale S ume R.A. Decl.. STN | TMP HUM PRESS
Y M Dl h m- k m § oo m; C % hPa
511 91 9 16f 16 35 1 55 3.3 78 49 2148 7313 :
52191 9 16} 16 35 1 56 37.6] +78 48 58.50{ 7313
53191 9 16/ 16 35 20 17.3] +78 47 5595 7313
54191 9 16 16 35 2 2 13.8] +78 47 1544 7313
55191 9 16 16 35 2 3 48,00 +78 46 43,10 7313
56 1] 91 9 16} 16 35 2 7 25.11 +78 45 21.26] 7313
57 1 91 9 16} 16 35 2 9 2131 +78 44 40720 7313
58191 9 16f 16 35 2 10 55.0; +78 43 56.68] 7313
5191 9 168 9 38 4 15 275 +50 12 3.13] 7313
60 | 91 9 16/ 9 38 4 16 52| +50 8 18.45] 7313
61 | 91 9 16 9 38 4 16 310 +50 5 40,72 7313
62| 91 9 16f 9 38 4 17 3801 +49 58 53.30{ 7313
63 | 91 9 16/ 9 38 4 18 157 +49 54 59.87 7313
41 99 9 16 9 38 4 18 41.3] +49 52 23,10 7313
65191 9 16/ 9 38 4 19 471 +49 45 31.21) 7313
66 1 91 9 16 9 38 4 20 248 +49 41 3558 71313
67 | M1 9 i6] 9 38 4 20 504 +49 38 55.67] 7313
68 | 91 9 16 9 38 4 21 56.11 +49 31 56,35/ 7313
6 | 91 9 16 9 38 4 22 32.5{ +49 28 2.431 7313
019 9 14 9 38 4 22 58.1] +49 25 18.60] 7313 -
N9 9 16 9 38 4 24 3.1 +49 18 16.89] 7313
19 9 16 9 38 4 24 304l +49 14 1918} 7313
B9 9 18 9 38 4 25 4.4 +49 11 34.53] 7313
4191 9 6 9 38 4 26 92 +49 4 29.60] 7313
75191 9 i8 9 38 4 26 454 +49 0 2939 7313
76 191 9 16 9 38 4 27 98 +48 57 4212 1313
77191 9 16 9 38 4 28 14.0] +48 50 32.88f 7313
78191 9 177 15 42 4 36 535 +72 51 9.11] 7313
79191 9 17 15 42 4 138 2431 +72 43 35.75; 7313
80191 9 171 15 42 4 39 123t +72 39 37.531 7313
81 | 91 9 171 15 42 4 39 504 +72 36 15.78] 7313
82|19 9 17 15 42 4 41 199 +72 28 42.29] 7313
83191 9 171 15 42 4 42 531 +72 24 43.56] 7313
g4 191 9 17 15 42 4 42 4321 +72 21 22,64 7313
B i 91 9 14 15 42 4 44 9.7t +72 13 45.69] 7313
86| 91 9 171 15 42 4 44 547 +72 9 41.36f 7313
87191 9 171 15 42 4 45 314 +72 6 2049 7313
88 {91 9 17 15 42 4 46 547 +71 58 37.59 71313
80191 9 17} 15 42 4 47 3020 +71 54 3197 7313
9 | 91 9 17} 15 42 4 48 140} +71 51 14,99] 7313
91 | 91 9 17} 15 42 4 49 36.11 +71 43 31.32{ 7313
92191 9 17} 15 42 4 350 18.0f + 71 39 2228] 7313
93 1 91 9 17 15 42 4 50 5314 +71 35 57.88] 7313
94 |1 91 9 17 15 42 4 52 11.0] +71 28 1593] 7313
95 1 91 9 17| 15 42 4 52 526 +1 24 7.10{ 7313
9 { 91 9 17} 15 42 4 53 266 +71 20 47.19] 7313
97 1 91 9 17} 17 4 4 34 55.6f +60 28 2847 7313
9 {91 9 17 17 4 4 35 28.0f +60 25 7.90; 7313
99 {91 9 17} 17 4 4 35 569t +60 21 51,55 7313
100 99 9 174 17 44 4 37 1991 +- 60 13  30.56] 7313
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Table 1. Directional data of Ajisai's flashes (continued)

() ) [&)] 4) (5) (6) (7)
No., date time R.A, Decl. STN | TMP HUM PRESS
Y M D h m s h m 5 ° Lo | T % hPa

1017 919 9 17 17 44 4 37 518 +60 10 547 7313
1021 91 9 17| 17 44 4 38 239 +60 6 43231 7313
1037 91 9 17 17 44 4 39 422| +59 38 23,57 7313
41 91 9 17 17 44 4 40 14.4] +59 55 0.35| 7313
1051 91 9 17 17 44 4 40 4511 +59 51 3587 7313
1061 91 9 17| 17 44 4 42 241 +59 43 6.18| 7313
07191 9 17| 17 44 4 42 33.8; +59 39  41.57 7313
108 91 9 17| 17 44 4 43 4.1 +59 36 1825 7313
109} 91 9 17| 17 44 4 44 209 +59 27 44.32) 7313
110} 91 9 17| 17 44 4 44 51.0 +59 24 18.36] 7313
M1y 91 9 17 17 44 4 45 214 +59 20 51.07; 7313
12191 9 171 17 4 4 46 367 +59 12 12.28} 7313
13| 91 9 171 17 4 4 47 6.9] +59 8 44.04] 7313
1141 91 9 17 17 44 4 47 362 +59 5 17.58] 7313
115199 9 171 17 44 4 48 50.6{ +58 56 31.88 7313
116 91 9 18| 16 52 6 28 14.6| +44 55 17.26] 7313
117 91 9 18] 16 52 6 28 304| +44 49 3.311 7313
1181 91 9 18] 16 52 6 28 409 +44 44 39.74| 7313
1191 91 9 18] 16 52 6 28 543 +44 39 27.54] 1313
120 91 9 18| 16 52 6 29 9.6f +44 33 18,70| 7313
1211 91 9 18] 16 52 6 29 206 +44 28 56,98/ 7313
1221 91 9 18] 16 52 6 29 334 +44 23 43.23] 7313
1231 91 9 18] 16 52 6 20 489! +44 17 34.82f 7313
1241 91 9 18f 16 52 6 29 595 +44 13 16.43] 7313
1251 91 9 18} 16 52 6 30 126} +44 8 0.381 7313
1261 91 9 18] 16 52 6 30 277 +44 1 51921 7313
1271 91 9 18] 16 52 6 30 34.0] +43 59 2230 7313
128 91 9 18} 16 52 6 30 38.0] +43 57 38.791 71313
120{ 91 O 18; 16 52 6 30 4250 +43 55 53.16] 7313
130 91 9 18] 16 52 6 30 51.0f +43 52  26.80} 71313
131§ 91 9 18] 16 52 6 30 57.6f +43 49 42.30f 7313
1321 919 9 18] 16 52 6 31 12.0] +43 43 43.63F 7313
1331 91 9 18] 16 52 6 31 20,51 +43 40 1787 7313
1341 91 9 18] 16 52 6 31 3551 +43 34 9.04| 7313
1351 91 9 18 16 52 6 31 50,3 +43 28 14.43| 7313
13| 91 9 18] 16 52 6 31 58.51 +43 24 45.61} 7313
137} 91 9 18] 18 352 3 54 474 +28 20 7.85] 7313
1381 91 9 18] 18 52 3 55 14.21 +28 16 21.627 7313
1391 91 9 18 18 352 3 55 352/ 328 13 21.60] 7313
01 91 9 18 18 52 3 36 204] +28 6 53.84] 7313
411 91 9 1B 18 52 356 472} +28 3 5.19] 7313
1427 91 9 18] 18 52 3 57 8.2 +28 0 250 7313
43| 91 9 18 18 52 3 57 53.0f +27 53 3487 7313
1441 91 9 18] 18 52 3 58 19.6] +27 49 42.94] 7313
1454 91 9 18] 18 52 3 58 40.5| +27 46 39.63] 7313
1461 91 9 18] 18 52 3 59 254 +27 40 11.51} 7313
147 91 9 18} 18 52 3 5 51.7) +27 3 19.18} 7313
1481 91 9 18] 18 52 4 0 12.6f +27 33 16287 7313
1491 91 9 18] 18 52 4 0 56.9] +27 26 4292 7313
1501 99 9 18] 18 52 4 1 2331 +27 22 51.95] 7313

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

41

{1 2 [€) @ (5) (6) (7)
No. date time R.A. Decl. STN | TMP__HUM PRESS
Y M D hm h m 8 ’ oo | T % hPa
151 91 9 18] 18 352 4 1 43.8] +27 19 4639 7313
1521 91 9 18] 18 52 4 2 2830 +27 13 1327 7313
1531 91 9 18] i8 52 4 2 5451 +21 9 21.19] 7313
1541 91 9 18] 18 52 4 3 149 +27 6 18.02 7313
1551 91 9 18] 18 52 4 3 58.8| +26 59 4204 7313
156 | 91 9 25 10 29 21 23 14.8] +24 22 2357 1313 9.3 99 1018
157 91 ¢ 25 10 2§ 21 23 399 +24 25  34.02] 7313 9.3 99 1018
1581 91 O 25| 10 29 21 24 264 +24 31 3832 7313 9.3 99 1018
1591 91 9 25] 10 29 21 24 457 +24 34 3.42| 7313 9.3 9 1018
160 91 9 25| 10 29 21 25 104) +24 37 1548] 7313 9.3 %9 1018
161 | 91 ¢ 25| 10 2% 21 25 574 +24 43  16.15| 7313 9.3 99 1018
621 91 9 250 10 2% 21 26 16.8[ +24 45 43384 7313 9.3 99 1018
6317 91 9 250 10 29 21 26 41.6{ +24 48 55.09 7313 9.3 99 1018
164191 9 25 10 29 21 27 28.6] +24 54 5125 7313 9.3 99 1018
651 91 9 250 10 29 21 27 48.1] +24 57 18.87 7313 9.3 99 1018
w6} 91 9 250 10 29 21 28 13.1 +25 0 24.66] 7313 9.3 99 1018
1671 91 9 250 10 29 21 29 0.1 +25 6 2023 7313 9.3 9 1018
1681 91 9 25 10 29 2t 29 194 +25 8 4449 7313 9.3 99 1018
1691-91 9 25 10 29 2t 29 44.6] +25 11 51027 7313 9.3 9 1018
170 91 9 25} 10 29 21 30 317 +25 17 4642 7313 9.3 9 1018
171 91 9 25} 10 29 21 30 5130 +25 20 7.08] 7313 9.3 99 1018
1721 91 9 251 10 29 2t 3 16.5 +25 23 17.53 7313 9.3 99 1018
1731 91 9 250 10 20 21 32 4.0 +25 29  4.65] 7313 9.3 99 1018
1741 91 9 25} 10 29 21 32 23.4] +25 31 28.81} 7313 9.3 99 1018
1751 91 10 21 10 13 16 45 237 +69 57 5844] 7838 | 220 86 1003
176 | 91 10 2} 10 13 16 45 55| +69 54 1572} 7838 | 220 86 1003
1771 91 10 2} 10 13 16 44 259 + 69 46 6,70] 7838 | 22.0 86 1003
178 91 10 2 10 13 16 43 57.8| +69 40 1420 7838 | 22.0 86 1003
1791 91 10 21 10 13 16 43 39.8 +69 36 2932 7838 | 22.0 86 1003
180 91 10 21 10 13 16 43 0.6 +69 28 2039 7838 | 220 86 1003
1811 91 10 2] 10 13 16 42 33.1 +69 22 2659 7838 | 22.0 86 1003
1821 91 10 2 10 13 16 42 15.6| +69 18 3977 7838 | 22.0 86 1003
1831 91 10 2 10 13 16 41 37.6/ +69 10 2853 7838 | 22.0 86 1603
1841 91 10 2 10 13 16 41 ~ 104 +69 4 35201 7838 | 22.0 86 1003
1851 91 10 2| 10 13 16 40 532 +69 0 51.01] 7838 | 22.0 36 1003
1861 91 10 21 10 13 16 40 16.3] +68 52 37.66; 7838 | 220 86 1003
187 | 91 10 2 10 13 16 39 499! +68 46 4092 7838 | 220 &6 1003
1881 61 16 21 10 13 16 39 33.1) +68 42 5805 7838 | 220 86 1003
1801 61 16 2| 10 13 16 38 56.8) +68 34 42,61 7838 | 220 86 1003
1901 91 10 2f 10 13 16 38 31.5] +68 28 47.62| 7838 | 220 86 1003
911 91 10 2 10 13 i6 38 15.0] +68 25 095} 7838 | 220 86 1003
192191 10 21 10 13 16 37 39.8] +68 16 46.27] 7838 | 220 86 1003
1931 91 10 2 10 13 i6 37 144] +68 10 49277 7838 | 220 86 1003
194] 91 10 21 10 13 16 52 20.8) +32 59 14.38] 7313 | 124 100 1009
1953 91 10 2} 10 13 16 52 36.6) +33 5 1637 7313 | 124 100 1009
196 | 91 10 2| 10 13 16 32 4790 +33 9 2602 7313 | 124 100 1009
1971 91 10 2| 10 13 16 53 09 +33 14 27.18 7313 { 124 100 1009
198 91 10 2{ 10 13 16 53 17.2§ +33 20 27.78] 7313 | 124 100 1009
1991 91 10 2 10 13 16 53 284F +33 24 35.67) 7313 | 124 100 1009
2004 91 10 2} 10 13 16 53 42.1] +33 29 4142} 7313 | 124 100 1009
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Table 1. Directional data of Ajisai's flashes (continued)

(1) (2 () 4 (5 : (6) (7
No. date Stime R.A, Decl. STN | TMP HUM : PRESS
Y M DI h m s h m 5 : Coon m| T - % hPa

200 91 10 28 10 13 16 53 5841 +33 35 45.04] 7313 124 100 1009
2021 91 160 28 10 13 16 54 9.6 +33 39 5771} 7313 124 - 100 1009
203 91 10 23 10 13 16 54 23.6] +33 45 1.45} 7313 124 : 100 1009
2041 91 10 2 10 13 ° |16 54 397 +33 51 3.86] 7313 124 160 1009
2051 91 10 21 10 13 i6 54 S1.1] +33 55 16,52 7313 | 124 100 1009
206 91 10 2| 10 13 ‘16 35 5.0 +34 0 2199 7313 | 124 100 1009
2071 91 10 2] 10 13 16 55 21 +34 6 2732 7313 | 124 100 1009
2080 91 10 2} 10 13 16 55 33,11 +34 10 4050; 7313 | 124 100 1009
20019 10 2 10 13 - 16 55 4721 +34 15 4942 7313 | 124 100 1009
200 91 10 2} 10 13 16 56 37 +34 21 56.18) 7313 124 1060 1009
2111 91 10 2110 13 - 16 56 15.5f +34 26 1034 7313 124 100 1009
212191 10 21 10 13 i6 56 2960 +34 31 1938] 7313 124 100 1009 (
213 91 10 18 10 5 21 25 52.6; +51 37 2646 7313 12.1 66 1004
214 | 91 10 i8] 10 35 21 26 237 +51 34 4973 7313 121 66 1004
2150 91 10 1810 5 21 27 18.2) +51 30 5344 7313 12.1 66 1004
2161 91 10 18 10 5 21 28 12.8| +51 25 37.26] 71313 12.1 66 1004
217191 10 18 0 5 21 28 44.1) +51 22 5927 7313 12.1 66 1004
2183 91 10 18} 10 5 2t 29 30.8] +51 18 59.20{ 7313 12.1 66 1004
219 91 10 18,10 5 2130 32.6] +51 13 4005 7313 12.1 66 1004
2201 91 10 18} 10 5 21 31 3.2 +51 10 54.01) 7313 | 1241 66 1004
221191 10 18 10 5 21 31 3421 +51 8 1697 7313 | 121 66 1004
222191 10 18 10 5 21 31 499 +51 6 51.95 7313 | 121 66 1004
22391 10 18] 10 5 21 32 530 +51 5 2955 7313 | 12.1 66 1004
2241 91 10 18] 10 5 21 32 359 +51 2 48.65 7313 | 12.1 66 1004
2251 91 10 18} 10 5 21 33 52,1} +50 55 57.06f 7313 12.1 66 1004
2261 91 10 18 10 5 21 M4 23.0f +50 53 1451 7313 12.1 66 1004
227191 10 18 10 3 21 34 53.3] +50 S0 24,11} 7313 12.1 66 1004
2281791 10 181 10 5 21 36 92| +50 43 3148 7313 12.1 66 1004
2291 91 10 18] 10 5 21 36 3020 +50 40 42.61 7313 121 66 1004
2301 91 10 18 10 S5 21 37 9.7 +50 37 53.24] 7313 12.1 66 1004
231 91 10 18} 10 5 21 38 24,61 +50 30 54.07) 7313 12.1 66 1004
2321 91 10 181 10 5 21 38 54.6] +50 28  546] 7313 12.1 33 1604 (
2337 91 10 18 10 5 21 39 2471 +50 25 13.52] 7313 | 12.1 66 1004
234t 91 10 199 9 10 19 32 23.4F +67 36 - 43,98 7313 | 13.2 47 10602
2351791 10 199 9 10 i9 33 50.5} +67 35 44.82] 1313 13.2 47 1002
236 | 91 0 19} 9 10 i9 35 8.7 +67 34 5912 7313 13.2 47 1002
2371 91 10 199 9 10 19 36 18.7) +67 34 1198 7313 132 47 1002
238 91 10 19 9 10 19 37 454 +67 33 8.59] 7313 13.2 47 1002
2301 91 10 199 9 10 19 39 2.8| +67 32 9.20| 7313 13.2 47 1002
2401 91 10 199 9 10 19 40 13.6] +67 31 1213 7313 13.2 47 1002
2411 91 10 19 9 10 19 41 397 +67 30 6.36] 7313 13.2 47 1002
2427 91 10 190 9 10 19 42 58.1] +67 29 0.26] 7313 | 13.2 47 1002
2431 91 10 199 9 10 19 44 7.5 +67 27 56.79] 1313 | 13.2 47 1002
244190 10 199 9 10 19 45 3471 +67 26 41441 7313 13.2 47 1002
2451 91 10 199 9 10 19 46 524F +67 25 29171 7313 13.2 47 1002
246 91 10 191 9 10 19 48 2.3 +67 24 2111} 7313 132 47 1002
2471 91 10 19 9 10 19 49 279 +67 22 57101 7313 13.2 47 1002
2481 91 10 190 9 10 19 50 45,0 +67 21 3842} 73i3 13.2 47 1002
2491 91 10 190 9 10 19 51 545 +67 20 1940 7313 13.2 47 1002
2501 91 10 19f 11 11 19 29 544 +25 14 4,56 7313 12.1 51 1004 -
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Table 1. Directional data of Ajisai's flashes (continued)

43

& @) (O @ (3 6 - (D
No, date time - R.A. Decl. STN | TMP HUM PRESS
1Y M Bl h m h m s ' e D} C % hPa
2511 9 W 19 11 1l 19 30 891 +25 12 5447 733 | 1210 51 1004
252|191 10 19) 1t 11 19 30 563 +25 8 5974} 7313 | 121 51 1004
2531 91 10 19 11 11 19 31 149 +25 7 2807 7313 | 121 51 1004
2541 91 10 19 11 11 19 31 292f +25 6 15.84] 7313 | 12,1 351 1004
2551 91 10 19 11 11 19 32 166/ +25 2 1933} 7313 | 121 51 1004
2561 91 10 19 11 11 19 32 264 +25 1 30300 7313 | 121 51 1004
2571 91 10 19 11 1 19 32 347V +25 0 4922 7313 ¢ 121 31 1004
2581 91 10 19 11 11 19 32 49.5) +24 59 37.13; 7313 | 121 51 1004
259 91 10 19} 11 11 19 33 9.9 +24 57 52.78] 7313 | 12.1 51 1004
2601 91 10 19 11 11 19 133 249 +24 56 3581} 7313 | 121 51 1004
2611 91 10 19 11 11 19 33 371 +24 55 3579 7313 | 121 51 1004
2621 91 10 191 11 11 19 33 553 +24 54 227 7313 | 121 51 1004
2631 91 10 191 11 11 19 M 9.8] +24 52 4741] 7313 | 121 51 1004
264 61 10 19 11 11 19 M 30.6{ +24 51 2.041 7313 | 12.1 51 1004
2650 91 10 191 11 11 19 M4 4541 +24 49 5135 7313 | 121 51 1004
2660 91 10 19 11 11 19 35 7.3] +24 47  58.65 7313 | 121 51 1004
267 91 10 199 1 1 19 35 514 +24 44 1132 7313 | 121 51 1004
268 91 10 19 11 11 19 36 5.7 +24 43 0.77{ 7313 | 121 51 1004
269 91 10 191 11 11 19 36 27.8] +24 41 . 4.62] 7313 | 121 51 1004
270 91 10 23] 9 40 21 45 12.0] +14 14 9.0 7313 4.7 78 1018
2711 91 10 23] 9 40 21 45 4131 +14 9 23.61) 1313 4.7 78 1018
272 91 10 23] 9 40 21 46 6.8/ +14 4 2881 7313 4.7 78 1018
273 %91 10 23] 9 40 21 46 280 +14 0 19.65{ 7313 4.7 78 1018
2741 91 10 23] 9 40 21 46 513 +13 55 48.58] 7313 4.7 78 1018
2751 91 10 230 9 40 2t 47 16.7) +13 50 53.45] 7313 4.7 78 1018
276 | 81 10 231 9 40 2t 47 377 +13 46 50.96] 7313 4.7 78 1018
21 81 10 231 9 40 2t 47 4511 +13 45 23.91 7313 4.7 78 1018
27181 91 10 231 9 40 21 48 18.7) +13 38 5295 7313 4.7 78 1018
2791 91 10 231 9 40 21 48 38.7) +13 35 0.04] 7313 4.7 78 1018
280 | 91 10 231 9 40 21 48 54.3} +13 31 55.64] 7313 4.7 78 1018
2811 91 10 237 9 40 21 49 279 +13 25 2360 7313 4.7 78 1018
2821 91 10 23] 9 40 21 49 474 +13 21 31.23} 7313 4.1 78 1018
2831 91 10 231 9 40 21 50 3.00 +13 18 2870 7313 4.7 78 1018
2841 91 10 234 9 40 21 50 3620 +13 11 5471} 7313 4,7 78 1018
2851 91 10 231 9 40 21 50 558} +13 8 3.53F 7313 4.7 78 1018
2861 91 10 23] 9 40 21 51 114 +13 35 2.54) 1313 4.7 78 1018
2871 91 10 234 9 40 21 51 44.2} + 12 58 3245} 7313 4.7 78 1018
2884 91 10 23] 9 40 21 52 4.0] +12 54 36.06] 7313 4.7 78 1018
2897 91 10 231 9 40 21 52 19.5) + 12 51 3737 1313 4.7 78 1018
2001 91 10 24 8 43 1§ 31 303 +51 3 13.00] 7313 1.8 90 1021
201 91 10 24/ 8 43 18 32 2320 +51 1 49.76] 7313 7.8 S0 1021
2021 9 10 24 8 43 18 33 11.0) +51 0 32.68 7313 7.8 %) 1021
2631 91 10 241 8 43 18 33 54.00 +50 59 2095 7313 7.8 90 1021
2941 91 10 248 8 43 18 3 469 +50 57 53387 7313 7.8 90 1021
2951 91 10 24] 8 43 18 35 344] +50 56 34.34] 7313 7.8 S0 1021
2961 91 10 24 8 43 18 36 17,7 +50 55 1877 7313 7.8 S0 1021
2971 91 10 24 8 43 18 36 35.5) +50 54 4944 7313 1.8 S0 1021
2081 91 10 241 8 43 18 37 10.6] +50 53 47.20F 7313 1.8 90 102}
299 91 10 24 B 43 18 37 41,1} +50 52 51.72f 7313 1.8 S0 1021
3001 91 10 24| 8 43 i8 38 28.6] +50 51 26.87 7313 7.8 S0 1021
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Table 1. Directional data of Ajisai's flashes (continued)

D ) (3 4 (3 (6) (7
No. date time R.A. Decl. STN .| TMP HUM PRESS
Y M D h m s h m s * oo m| C % hPa
301 91 10 24| 8 43 18 138 590 +50 50 29.64] 7313 7.8 S0 1021
3021 91 10 24| 8 43 18 40 4.6; +50 48 2985 7313 1.8 W 1021
303191 10 24| 8 43 18 40 52.3] +50 47 0.33] 7313 7.8 9 1021
3043 91 10 24] 8 43 18 41 2271 +50 46 2.21| 7313 7.8 90 1021
3051 91 10 24 8 43 18 42 284] +50 43 53,35] 7313 7.8 9 1021
3061 91 10 24 8 43 18 43 159 +50 42 22,11} 7313 7.8 2% 1021
3071 919 10 24 8 43 18 43 46,6 +50 41 23,08 7313 7.8 %0 1021
308 91 10 24 8 43 18 44 52.11 +50 39 8.67] 7313 1.8 90 1021
3001 91 10 24 8 43 18 45 39.6] +50 37 31.45F 7313 1.8 90 1021
310 91 10 241 8 43 18 46 47.5| +50 35 35.73} 7313 1.8 o0 1021
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POSITIONING OF THE FIRST ORDER CONTROL POINTS '
(Oki Syoto and Minaml Daito Sima)
IN THE MARINE GEODETIC CONTROL NETWORK

Summary - As a step 1o establish the marine geodetic control network around Japan, we performed a
simulianicous observation program of Ajisai and Lageos at Oki Syoto, Minami Daito Sima
and the Simosato Hydrographic Observatory (SHO) in 1990 and 1991, The position of two
islands are connected to the fiducial point, Simosato located at SHO.

Key words ; satellite laser ranging - satellite photography - Ajisai - Lageos - marine geodetic controls
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Figure 1. Satellite Laser Ranging observations in 1990.
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Figure 4. Survey map (Oki Syoto).
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Table 1. Positions of the merkers at Oki Syoto!the ground survey results In Tokyo datum

Station o] A h Note
S A TS 36 10 18,067 133 20 17.087 i50?753 681 result
Triang. P, Salgoaisaki
ME=AA DR 36 10 16.035 133 19 18,737 49, 350 | ibid,
Triang, P, Obapmadani
HEigAEL (EBgHEs H 36 10 37.330 133 19 19.352 87. 81
Control P. Stone Marker
vy —JEEE T 36 10 37.545 133 19 19.691 89. 48 Rixed point
SLR systen
WEAMEHERER K 36 10 37.626 133 19 1%. 961 88.72 Fixed point
Satellite canera
H-T -0, 2t48 -§. 3383 -1. 87 Relative
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Table 2, Positlons of the markers at Minaml Dalte Sima:the ground survey results In

focal datun

Statlon ¢ A i Note
* r x & r - B
BRE=f/H TREEWL] 25 50 30.670 131 13 24,037 31. 42 G681 resuit
Triang. P. Daizinguyama
M= mA MR L 25 61 53.926 131 14 35,200 53.52 ibid.
Triang. P. Kitanakuue
mE=ma fpRie] 25 58 26.935 131 16 23,598 60,17 ibid.
Triang. P. Kyutokita
= TIHER) 25 49 46. 119 131 16 22. 154 58. 13 ibid.
Triang. P. Kyutoninani
mEZ gy TRES) 25 49 08. 885 131 14 42.376 75, 24 ibid.
Triang. P. Hiharidai
SN T/ 25 49 06,626 £31 13 18,281 53. 79 ibid.
Triang. P. Kaneike
kB T20155) - - k4,639 | ibid.
Bench Mark
#AER Q 25 49 43.429 131 13 43. 441 38. 66
Control P. Q
HiBHEE (HAHRE] H 25 49 3B.036 131 13 41.81% 14, 21
Control P, Stone Harker
- —RiER%E T 25 49 28.73% 131 13 42,198 15.83 Fixed point
SLR systen
WEAEEEEE C 25 49 38.596 131 13 41.704 14, 99 Fixed point
Satellite camera
H - T -0, 7632 ~0.3788 ~1. 62 Relative
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SATELLITE DOPPLER POSITIONING OF OFF-LYING ISLANDS IN 1991

Summary -  This paper is a continuation of the series of the report on the satellite Doppler positioning of the
off-lying islands around Japan, The provisional results of the observations made by the JHD
in 1991 are given in this report.

Key words : satellite Doppler positioning - marine geodetic controls

KEECIE, 1980 LUIRENOROR £ L, ATHBEALL ALY & RIS 5 B
ROBMEOWE 4475 T B, AFETH, 19914150 L ek EIRATAR IS 3 BB ORARE
BHOURN BRI O W THET 5. B, BOAESIC 0T TR
|E1TE (rH - &R, 1983) 28RS hiew,

FMEHTEROEND o RO LA EAOMBEOE RS Table 1IRT, BRI, ALLBB
B BWCII990E R T /2 Fy 75 —Billic & /MBI (&b, 1992) , 2afko
BEARBWITRTHROZRLHERLZNZREITVTWE, ¥4, BREBERTHA,

Table 1. Summary of the positions of the fiducial markers expressed in the Tokyo Datun by neans

of the satellite Doppler observations

Station Harker ¢ A h
T i B(Uzl Sica) 61 31”11 57,182 12" 28 39,007 94.95
# & M(Tukura Se) | HI 3118 17.828 129 44 32,640 —
8 £ (HI Sige) 61 34 46 14.324 131 09 45.579 88. 89
5t 18 (Tusina) 1o 34 11 35.949 128 17 45,256 2.86
L% B (Rebun To) 61 45 25 56.038 141 03 24.722 166. 98
+ B (Tokati) o 42 18 54.866 £43 19 56,500 22, 37

h: The height above the (lccal) nean sea level.
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Table 2. Positions of the ¥NSS antennas (19%1) ithe solutions of the translocation of the
Boppler obserbations In the reference system of NNSS

Station o] A # Note
F & (Sinosato) 333430, 178 135756 12,792 | 106,60 | 228k - AW -
# P (Tusina) 34 11 46. 266 129 17 37.602 42.61 | REE
% W B Qi Sina) 31 12 09, 751 129 28 31042 | 130.5%
WA #i(Tukera S} | 31 18 30,372 129 44 24.581 56. 36
) B (i Siza) 34 46 25.541 131 09 36.727 | 124.95
i H (Otary) 43 11 58.827 141 06 12. 084 86.22 | kB
+ 7% (Tokat i) 42 19 03.857 143 19 42. 041 46,21
L % B (Rebun To) 45 26 03.524 141 03 10.748 | 194.37

B:The height above the HGS-84 ellipsoid(s=6378137n, f=1/298.257).

Teble 3. Posltions of the NNSS antennas (1991) :ithe transformed results of Table 2 into the

Tokyo Datun

, Translation

Station ¢ A H piraneters Hote
¥ M (Sinosato)wr | 33°34'27.008 | 135°56'237041| 67081 | AU= 146.755 | Ak -
& B (Tusina) 34 11 34.937 | 129 17 45.777] -23.00 | AvV=-509.831 | iha#i -
@ & #(Tukora Se) | 31 18 17.828 | 129 44 32.640 | 10.57 | AYW=-678.575 | RERiM
% % B (Uzi Sina) | 31 11 57.182 | 129 28 33.007 | 84.68
[ B (4i Sina) 34 46 14.324 | 131 00 45.579 | 61.58
h i (Otaru) 43 10 50,360 | 141 00 25.501 | -3.19 | AU= 146,288 |2L% K
++ B (Tokat ) 42 18 54,730 | 143 19 56.046] -9.72 | AV=-508.753 | 4
4 % M (Rebun To) | 45 25 56.038 | 141 03 24.722| 116.65 | AW--674.749

H:The height above the reference ellipsoid of the Tokyo Patum,
¥r:The fixed stations to derive the corresponding translation parameters.

The coordinates of these stations were obtained by the previous Boppler observations amd

the ground surveys (Takenura, 1982, Mori, 1978, Kawai et al. 1992).

MO T /2 Table 11, Table 3R LAMET v 7)o BIRES R MERS OB TH S,
o EE LA R % Tabled 2R+, TableSt: Py 75 — Bl X AR08 (Table3d) &b -l

(NP Y 12

(Tabled) DETH D, HWEHRHAVAEZZEANOEBEL Table6iZAR L7z,
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Table 4, Positions of the NHSS antennas

DOPPLER POSITIONING OF OFF.LYING ISLANDS IN 1991

(1991) :the ground survey results In the Tokyo Datun

Station <] A h Hote
e 1 & ¢ [ 1]

F B (Sinosato) 33 34 27,098 135 58 23. 041 87.61 BAR - FRE
i 5 {Tusina) 34 11 34.515 129 |7 45.828 12. 00 RERE
F W Bz Siea) 31 11 57,282 129 28 36,910 98. 69
R B {Mi Sima) 34 46 14,203 131 09 45, 497 92. 85
A 8 (Otaru) 43 11 50, 252 141 90 25,215 36, 07 L B e
+ B (Tokati) 42 I8 54.665 143 19 55,755 25,96
# 3 B {Rebun To) 45 25 55,800 141 03 24. 409 148. 568

#:The height above the (local) mean sea level.

Tabla 5. Differences between the Doppler results and the survey results {1981}
‘Doppler{fable 3) minus survey(Table 4)

Station Ad A A hg
F BE(Sinosato) 0900 6. 000 0,00
* 1B (Tusina) 10,422 -0. 051 ~35, 09
F 18 Bzl Sina) -0. 106 +0, 097 -14.01
) (i Sina) 10, 121 0. 082 -31.07
M 18 (Otary) +0, 108 +), 286 -39. 26
-+ 1% (Tokati) +0.075 £6.291 -35.67
L 3 B (Rebun To) 10, 238 10. 313 -53.01

hg:leoidal height referred to the reference ellipsoid of the Tokyo Datum,

Tabie 6. Positions of the reference triamgulatlon points used for the survey in 1991

{expressed In the Tokye Datum)

Station ¢ A h
TH B () 33°34'36. 058N 135 54 ‘58, 5028 123035
" K (1) 33 34 61.295 135 56 37. 380 79.57
3B HY (E) 34 12 3.999 128 16 2,224 558. 17
" M (V) 34 13 57.372 129 16 48. 851 419.44
TS FHRE() 31 11 57.282 129 28 38,910 94.95
(3} A D) 34 46 14.203 131 9 45.497 88. 89
+# R () 42 20 8,153 143 18 41. 115 4194
" PR (V) 42 19 6.768 143 18 10. 686 168. 70
el Bl 45 25 55.800 141 3 24.408 166. 98




DOPPLER POSITIONING OF OFF-LYING ISLANDS IN 1921 65

ARG, REABEMERLA, FAEFIERB I BUBRR0EHRTARFTIRTILEE
LAY L,

2 F X M

PitiRiE - SUVEKE1983 | KEKERER SN K ICH 4R, 85175, P61,
PrEtEEE, 1983 | KBS BRI A R I MAR, #2175, P4d,
#75,1976 ; KIS K MR, 85105, P42,

¥y 75 -8 & A BROMBIEI T AU ORER U T OXBRBHHE gL TH 5.
P RE - SUEEE, 1983 | KIS EREIIRE K R, #1745, P6l.
AR « EUUHHE 1984 | ZKEEEBERINI LS R OCH HuaR, 25185, P42,
PAFREE, 1985 ¢ RESRESHI B X Ol bR, 88195, P8s.
Prif RS, 1986 © KBS SRERHIR G R SCHIBAR, 8205, P72,
PrAFREE, 1988 © K BAERERI B AT B B 3 AR, 5515, P46,
FEH « BIR—1990 ¢ KRR ERERL B0 B I M B AR, 553 5 P77,
WASLE - BIER— « BHE, 1992 | KR ERERM St Bl b 4K, 55 5% P65,




66 DOPPLER POSITIONING OF OFF-LYING ISLANDS IN 1991

/o

3B (Rebun 75) @,

o Hi(otaru)

&g H $5(Mi Sina)
M ) o.
% B {Tusina)®

T H(Simesato} .

@ @ e aE (Tukera Se)
Sia B (U Sina) - ¥

Figure 1. Doppler positioning in 1901,
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Figure 2. Site sketch for Simosato.
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GPS OBSERVATIONS AROUND SAGAMI BAY IN 1991

Summary - Hydrographic Departnient has been monitoring crustal moverments around Sagami Bay by
using GPS since the beginning of 1990, Dual frequency GPS recelvers were installed at O
Sima, Manazuru and Turugi Saki. These recelvers are controlled through telephone line from
the head office of the Hydrographic Department in Tokyo. Observations have been carried
out about once a week with some intensive observations. Triple difference analysis has been
made for each baseline fixing the position of O Sima or Manazuru,

Key words: GPS - Sagami Bay - crustal movements

This is areport of GPS (Global Positioning System) observations obtained at O Sima, Manazuru and
‘Turugi Saki in 1991. This report contains the list of the data obtained at these three stations and the analyzed
results, Previous data and results appear in the Data Report of Hydrographic Observaiions, Series of Satellite
Geodesy, No. 5 (Sengoku and Kawai, 1992),

1, Observation

Crustal movements are aclive around Sagami Bay since there is 2 triple junction point of three plates,
the North American plate, the Eurasian plate and the Philippine sea plate near this region, It is a generally
accepted idea that there is an active fault in Sagami Bay off Odawara, The detection of crustal movements
might offer valuable information for prediction of future earthquakes and volcanic activities in this area, The
purpose of our observation is to monitor velocity field around Sagami Bay in relatively large scale (several
tens of kilometers) and abrupt changes between siations, 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 ef af., 1991), and
it was shown that repeatability of baseline length was about 1ppm or less,

Dual frequency GPS receivers (4000SLD, TRIMBLE NAYV, lud.) were set at O Sima (the Izu O Sima
Alds to Navigation Office, Fig. 1), Manazuru (the Fire Service Office of Manazury Town} and Turugi Saki
(the Yokosuka Aids to Navigation Office), Distances between stations ranges from 47km to 4%9km. The
conirol system, DS/7400 (Nippon Data General Inc.) and Quarter-L (Sony k .k,), was installed at the head
office of the Hydrographic Depariment in Tokyo. Observation schedules of the three GPS receivers have
been controlicd by this system: though NTT telephone line,

‘The control program is 4000 (TRIMBLE NAV. 1td,, rev, D), Each baseline is analyzed by TRIMVEC
(TRIMBLE NAYV. lid,, rev. D) with triple difference analysis mode at the contro! system. Broadeast
ephemerides and standard atmospheric model are used in the analysis,

The observation has been continued since Feb., 1990 and the analyzed resuits have been reported to
the Coordinating Committes for Barthquake Prediction (Hydrographic Depariment, 1991-a, 1991-b, 1992).

After a test period for evaluating repeatability of baselines (from Feb. to Mar,, 1990), 6 hour
observations have been made once a week with some intensive observation periods. Table 1 shows
observation schedules in 1991,

Some GPS data were lacking because of technical problems, There were a few troubles in every GPS
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receivers in 1991, In order to improve system security and to lower recelver troubles, we introduced
uninterruptive power supplies(UPS) in the three sites, ' ' '

2. Baseline analysls aseline by using

TRIMVEC. In order to avoid systematic errors which might be introduced by inaccuracy of the
coordinate of the fixed station, in the anatyses of Manazuru-O Sima line and Turugi Saki-O Sima line, the
position of O Sima is fixed o the value derived by the test GPS observations (Sengoku, 1991). So is the
position of Manazury in the analysis of Turugi Saki-Manazury line, The estimation etrors of geocentric
rectangular coordinates are estimated by TRIMVEC. The estimation errors of latitude, longilude and height
difference are also caleulatéd by transforming covariance matrix from geocentric coordinates to topocentric
coordinates {(Sengoku ef al., 1990). : o S :

Analyzed resuits of baseline length, latitude difference, longitude difference, height difference and
difference in geocentric rectangular coordinates (u, v, w) are listed in Table 2, 3 and 4, In 1991, 16 sets of
baselines are oblained for O Sima - Manazuru line, 10 sets for O Sima - Turugi Saki line and 35 sets for
Manazury - Turugi Saki line. From Jul, 1, 1991, 8/A (Selective Availability) was declared to block II GPS
satellites and accuracy of point positioning secmed to be degraded to about 100m,

Authors would like to greatly appreciate the kind assistance of Manazuru Town, the Izu O Sima Alds
to Navigation Office and the Yokosuka Aids to Navigation Office,

This report is written by A, Sengoku, K. Kouji and H, Noda.
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GPS OBSERVATIONS AROUND SAGAMI BAY IN 1991

Table 1. Observation data
Explanation

Serial number
Session number
Observation date
Observation time (UT)
Observed satellites in PRN number
Acquired data size in byte,
4001: O Sima
4002: Manazuru
4003: Turugi Saki




GPS OBSERVATIONS AROUND SAGAMI BAY I N 1991

Table 1. Observation data
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No.|session| year month day time obscrved PRN{# data size

hm hm 4001 4002 4003
1 }008-1 [1991 Jan, 8 00:38 05:38)] 3 6 912 13 16 17 18 19 514990 454638
21 026-1 | 1991 261 16:44 21:48) 2 611 13 14 15 18 19 - { 644268
3'1029-1 {1991 200 16:32 21:36) 2 6 11 13 14 15 18 19 658062 531514
4'1036-1 {1991 Feb. s5to16:04 21:08) 2 6 11 13 14 15 18 19 655400 613850
5 1 038-111991 7t 15:54 21:00) 2 6 {1 13 14 15 1819 659862 627912
6 | 043-1 11991 120 15:36 20640 2 6 11 13 14 15 18 19 650542 624838
7 | 046-1 11991 150 15:24 20028 2 6 11 13 14 15 18 19 1656414 622276
g1 049-1 {1991 18 15:12 20:16; 2 6 11713 14715 13 19 1 650948 625256
9 1 053-1 {1991 221 14:56 20:00f 2 6 11 13 14 15 18 19 637398 619566 -
10] 056-1 {1991 250 14:44 19:48 2 6 11 13 14 1518 19 639312 652904
i1]063-1 1991 Mar, 4} 14:16 19:20] 2 6 11 13 1415 13 19 - | 635690 648702
12 | 070-1 | 1991 B1} 13:48 18:521°2 611 13 14 15 18 19 1654352 621746 659982
13]077-1 1991 18F 13:20 18:24] 2 6-11 13 1415 18 19~ 652698 617462
14 | 084-1 [ 1991 250 12:52 ¥7:56/ 2 6 11 13 1415 18 19 654968 617002 511274
15| 092-1 {1991 Apr. 2} 12:20 17:24) 2 611 13 14 15 18 19 651394 617864 651498
16 1 098-1 | 1991 8 1200 17:00) 2 611 13 141518 19 "1 644002 608766 643922
17| 105-1 | 1991 15 £11:22 16:22] 2 6 11 13 14 |5 18 19 645822 616122 653170
i8] 112-1 1991 22t 154 15:54] 2 6 11 13 14 15 18 19 647686 614404 643966
i9] 120-1 11991 300 10:22 15:22) 2 611 13 14 15 18 19 644904 612506 645976
200 127-1 11991 May 7} 09:54 14:54] 2 6 11 13 14 15 18 19 206054 612610 639192
211 133-1 11991 130 09:30 14:30] 2 611 13 14 15 18 19 628340 613680 640674
221 141-1 {1991 21F 08:58 13:58] 2 6 11 13 14 15 18 19 648406 609224 648240
23| 147-1 {1991 27t 08:34 13:34) 2 6 11 13 14 15 18 19 443026 616106 644386
241 155-1 {1991 Jun. 4} 08:02 13:02{ 2 6 11 13 14 15 18 19 615860 642588
251 161-1 [ 1991 10| 07:38 12:38) 2 6 11 13 14 15 18 19 607556 613240
261 168-1 [ 1991 17 07:10 12:10f 2 6 11 13 14 15 18 19 610228 619782
271 189-1 [ 1991 Jul 8 0546 11:46] 2 6 11 13 14 15 18 19 664166 653316
281 197-1 [ 1991 16) 05:14 11:14} 2 6 11 13 14 15 18 {9 662146 678984
291 204-1 | 1991 23} 04:46 10:.46f 2 6 11 13 14 15 18 19 617092 628366
30§ 210-1 {1991 29] 02:46 08:46] 2 6 11 13 14 15 18 19 21 688918 706400
311 218-1 {1991 Aug. 6 02:12 08:12] 2 6 1 13 14 15 18 19 21 710394 741728
321 226-1 {1991 14| 01:40 ¢2:40] 2 6 11 13 4 15 18 19 21 708874 732038
331 2311|1991 19] 01:20 07:20] 2 6 11 13 14 15 18 19 21 708246 735356
3412381 | 1991 26] 00:52 060:521 2 611 13 14 15 18 19 21 707394 716546
35 2451|1991 Sep. 2] 00:48 06:48) 2 6 11 13 14 15 13 19 21 693300 706990
36| 246-1 1991 3 08:00 11:00; 613 14 18 382594
371 253-1 {1991 08 00:16 06:160 2 6 11 13 14 15 18 19 21 699750 737306
38} 261-1 | 1991 18} 23:44 05:44) 2 6 11 13 14 15 18 19 21 692290 736262
394 264-1 | 1991 21 23:32 05:32] 2 6 11 13 14 15 18 19 21 701704 736640
40§ 274-1 {1991 Oect. 1] 22:52 04:52) 2 611 13 14 15 18 19 21 696520 723756}
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Table 1. Observation data (continued)
No.jsession| year month day time observed PRN# data size

hm hm 4001 4002 4003
41 | 280-1 {1991 7} 22:28 04:28, 2 6 11 13 14 15 18 19 21 696032 727330
421 288-1 {1991 15 21:56 03:56) 2 6 11 13 14 15 18 19 21 682426 735416
43§ 295-1 11991 221 21:28 03:28) 2 6 11 13 14 15 18 19 21 682324 735238
441 302-1 11991 29] 21:00 03:00; 2 6 11 13 14 15 18 19 21 693950 729594
45} 312-1 1991 Nov. & 20:120 02:20; 2 611 13 14 15 18 19 21 683464 730312
46 { 316-1'| 1991 12) 20:04 02:04} 2 6 11 13 14 15 18 19 2] 678548 731248
471 322-3 |1991 - 18} 19:02 01:02| 2 611 13 14 15 18 19 21 24 707656 768214
48 1 324-3 11991 20| 18:54 00:54) 2 6 11 13 14 15 18 19 21 24 712538 760162
49§ 325-3 | 1991 21 18:50 00:50; 2 6 1113 14 15 18 19 21 24 714736 765478
50§ 329-1 1991 250 19:12 01:12} 2 6 11 13 14 15 18 19 21 24 644450 689254
51]342-1 11991 Dec. 8] 01:02 07:121 3 6121316 17 18 19 23 24 782438
52| 346-1 11991 12 00:46 06:56] 3 6 12 13 16 17 18 1923 24 187412
53| 349-2 | 1991 15 02:00 06:10; 3 6 13 16 17 19 24
54| 350-1 {1991 6 00:06 06:06f 3 6 13 16 17 18 19 24
551 351-1 {1991 17; 00:02 06:02f 3 6 13 16 17 18 19 24
56 352-1 11591 18] 23:58 05:58] 3 6 13 16 17 18 19 24
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Table 2, 3, 4, Analyzed resulis
Explanation

Serial number

Session number

Slope distance between two stations with estimated RMS (unit; m)
Latitude difference with estimated RMS (unit: arc sec.)

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

Height difference with cstimated RMS (unit; m)

Difference in Barth-fixed rectangular coordinate with estimated RMS
(unit: m)

RMS of residuals (unii; cycle)




GPS OBSERVATIONS AROUND SAGAMI BAY IN 1991

78

960" 600" £96'CO0VE|CT0° $0998TT  |LT0" S0F'665ZE 10SE Y9~ TRY'90S [LOOO ¥SRO'LLS- [C000" T856'LFEl ZZL0" ¥ZEL€TILY | T-141 | 91
980" 1600° TOOPOOPE|PI0" LO9'98TT [STO™ 18€°66STE |01E 9~ LOS'86Y |LODO™ SPSOLLS- 1TO00™ 68S6°LFEL 90107 LTPLETILY | 1-€€1 | S
080° 800" T66°EOOPE|0T0" ¥LY98TT IWIO™ 9TH'665LE [80S+9- OVSTSSY (9000 0380°LLS- [TOO0 ¥8S6'LYEL (86007 989LETILY | 1-0Z1 | ¥1
L30° |[600° 896°C0O0PEITI0" 8¥9°98TL [STO™ 90V'665TE |ETE VO~ TSSOLY (9000 L980°LLS- [Z000° SLS6°LYEL |6010° TLELSZILY | 1-501 | €1
vLO |LO0T SRGEQ0VE 1107 THI'98TT 110" 6TF665CE [STE'YO- 809°E0Y (9000 6980°LLS- [2000™ S8S6°LFPET (8600 08SLETILY | 1-860 | T1
160" (800" 936'€00¥E €10 8E998TL 910" GIV'665TE 9T P9~ ¥TILSY |L000™ 8980'LLR- (200" 9886 LVET (TLTQ™ T8SL'ETILY | 1-260 | T1
6L0° 800" T96'€00VE|TT0" €E9'98ZT VIO SYP66SZE [19€99- 9¥9'6by (9000 PLROLLS" [2000° ¥ESELVET [LOT0" SO9L'ETILY | 1-+80 | OT
80" (800" TLE'EOOVE|EI0" Y65°98Z1  [ST0° ¥OV'665TE [ISSP9- TO9TYY |LO0O 0SRO'LLS- (TO00™ 98S6°LPEL 01107 19SL'ELILY | 1-LLO | 6
080" [800" b¥6'C00VE 110" 0£9°98CL  [F10° SYH665TS [TLEH9- 889°SEY (9000 TLROLLE- [T000° 6LS6°LYEL |0010° LSPLETILY | 1-0L0 | 8
P60" 010" 9EEE00PE 610" 9T598TL  [LIO LOV'665ZE |30F™%9- 8TL'SIY [6000° T£80°LLE- |S000° S8S6°LVET (9210° 901L°€TILy | 1-€50 | ¢
6L07 [800° 8S6'E00PE (110" TO9'9RCL [SEO" S6£66STE |LyEH9- IPLYIT (90007 TSSO LLS- (000" 6L56°LPET IE0L0° SOTLSTILY | 1-6v0 | ©
$80° (800" £S6°E00VE|TIO 679°98Z1 [910° E£9V'66STE [8LEW9- ISLTTY (LOOD™ 9LR0°LLR- [T000° PRSGLYEL [TITO" SPOL'CTILY | 1-0%0 | S
80" |600° 086'SO0VE|ITO" LOY'98ZY  |S10° ¥EV665TE |SSEP9~ LSL 80P (9000° 2980°LL8- (2000° 06S6LFEL 110" 6E9LETILY | 1690 | +
T60™ 16007 YLE'COOVS|TIO 6T9°98Z1 [910° QTF665TE [I¥EH9- SLLEOY L0007 1980°LLS- [T000° S8S6'LyET TITO TLPLETILY | 1-8€0 | €
§60° |600° L9G'EOOVE|CI0" TIY98TT (9107 SEH665TE €9€'P9- ZRL' IOV (LOOY™ SORO°LLE- [Z000° L8S6'LYEL ISTLO™ OLSLSTILY | 1-950 | Z
1607 1600 ¥96°CO0VE|TT0" 6¥9°98TT  |LI0" 691'665TE WOEH0- 86L°E6S (LO00 PISO'LLE- 1TOO0 98S6°LYST |S110° TLLLSZILY | 1620 | 1
st zp ip xp gp Yp $P WUeISp 3dofS  [UOISSIG[ON

(200G ) - DINZBUBIAD) SIS PezATeUY 7 9[QEL




79

GPS OBSERVATIONS AROUND SAGAMI BAY I N 1991

8807 [800° €26 T69TE[TI0" SOV'STESE-[SIO ¥SEVE  |Lvv 8L T3790G |LOO0" 669€°8501T [2000° 125C96ZT 63007 I¥PT CEL8r | I-1#1 | O1
360" 16007 SLETEITE|PI0" Lyy'STESE- [910° 8¥6'FE  [T6V8L LOS'86Y |3000° TLLE'SSOT €000 TIST'96TL [ZEL0° S6ETTEIRY | 1-€EL | 6
€80° [800° 6L8°TEOTEITTO" SSESTECE-[F10° 696'VE  |SS°8L- OPSS8Y [9000° 6L9€°8S0T 12000 SOST'96ZT (800" OSLITEIRY | 1-0ZT | 8
960" (010" ZLY'ZT69TETIO LECSTESE-10T0" LB6YE  [00V'8L- TESOLY |LO00 699€78S0T (2000 YOST96TT |L600° OLSTTEISY | 1-S0T | L
L8O |300° 6¥STE9TE [Z10° L6E'STESE- [S10° 866'PE  TISL- 809'€9F |LO0O™ S89£78S0T (2000 90ST'96ZT |6800° £S8T°ZEISY | 1-860 | 9
LLO" [800° 6VR'TEITE|TTO" 8OV'STESE- (V10" OL6'VE  [00S'SL- PTY'LSH [9000° S69€°8S0T (20007 ¥OST'I6TI [2800° OV6T'ZEISY | 1-260 | S
€307 1600° SYS'T69TE|TI0" OIH'STESE- (070" 686'PE  |R1S78L- 99°6FP |LOOO £69€8S0T [Z000™ 90ST'96CT 10600 L96TTEISH | 1480 | ¥
LLO" LOO” 0SS'TEOTE (010" 66€'STESE- [E107 186'VE  {TOSBL- $89°SER |9000° 689€°8S0T [T000° SOST'96TT 10800° ¥LST'TEISY | 1-0L0 | €
L60° 010" ¥I8°TEOCEQT0" 08E'STESE-1910° LPOSE  |ES6°8L- YOL'STY [8000° L99E8S0T €000 ZOST'96TT [EE10° 96FITEISY | 1-€90 | €
6L0° 600" 0T8'T69TEITIO" 6TV STESS- 910" 666%E  |OVS'8L- £TLITH |LOOO™ 16978501 {Z00O™ TOSTH6TT €600 TTSTTEI8Y | 1-950 | T
sux zp £p xp qp Yo $p 2UESIP 2dofs  [U0ISSIG|ON

(ew1§ O - DS [SMInE) SIMSAI pIzATeUy "¢ 9[qEL




GPS OBSERVATIONS AROUND SAGAMI BAY IN 1991

80

60" 800" €ET'TIET- |L10" 886°1199¢- (8107 TBE'WISTE- 09T VI- LITESS [L00O™ 80SY'SE6L 12000 £80L° 16~ |0LLO- 66LT91067 | 1-9TT | 0T
260" 1800° LET'TTEL- |TIO" 886'T199€- 18107 TBEPISTE- |09T ¥~ LITERS |LOOO" SOSKSEET [TO00™ €80LTS-  |OLTO" 661779106 [-8iT | 61
£30° 800" 6STTIET- [F1O° 8E0TI99E-{0TO" LEYFISTE- |SST I~ ¥HT LS [8000° THSH'SE6L 1Z000° P60LIS-  |ZEZO7 LLSE9T06Y | T-OIT | 81
080" 1010° 630°TTEL- |LT10" 910°CTI9E- [€T0° SOFYISTE- |660°FT- ¥TE69S 0100 BESHSEGL |ZOOO™ 0S0LTS- (49707 6VSE9T06Y | TH0T | LT
OIT" T10° LLO'TIET- 910" TOOTI99E- (STO° 10SVISTE- [090FT- LVETIS [6000° THSH'SEET (€000 $R0LTS-  |0VZ0" LL9E79T06Y | T-L6E | 9T
960" [Z10° 9LO'TTIET- [ST0° TLE'TI99E [PTO" 0P PISTE- |680°PT- 69EHSS |6000° STSHSEET (20007 LLOLTS-  |LEZ0° 0869106 1-681 | 6T
T60° |T10° TITEIEI- [T10° L66'T199¢€- (020" TTYP9STE- |8TTPI- OTHEES [8000° 1ZSHSE6T [€000° Z8OLIS-  1L610° STIL9T06Y | 1-891 | 1
601" [TT0" 680°TTIEL- STO" TO6'T199¢€- [2Z0° PEVYISTE- |680°Y1- 9THITS |6000° SISHSEST [£000° Z80L 1S 192207 LE6TITO6Y | T-TOT | €1
£60° |600° ZITTIET- TI0" SO0TIVIE- [9T0° 9LEVISTE- 19T 1~ E+P0TS |LO0O" ZISH'SEST [2000° SLOLIS- |1L10° L3BTOI06Y | T-6ST | €1
960" 1600° 90T'TIET- [£10° 686°1199¢ [9T0" 9IL'¥9STE [STIFI- SHMTIS |LO0O™ LISHSE6T [2000" T80LTS- SLIO" 620€°9106% | T-LpT | IT
SOT" 100" 880°'TIEL- [VI0™ LEO'TIVIE- |0C0" VP FISTE- [TTUHI- TRFO0S (80007 6€SH SE6T [2000™ #L0L° TS (11207 €95E79106% | T-T¥T | 0T
801" |T10° ZET'IIET- (E10° STOTIO9E- $TO" P6EYOSTE- |L9T - LOS'8GY |LOOO™ 61SHSE6T (000" 180L1S- 0610° 6LOL'QT06Y | 1-€ET ¢ 6
01" |T10" S60TTIEN- (€107 £86'TT99¢- 610" 1Z¥H9STE- [E1TPI- 815°Z6% (3000° LISHSE6T [€000" 6L0L°1S-  |€610° EZOE 0106y | 1-LT1 | 8
§60" 1600° 960°IIET- €107 SO0°TI99E- ILTO™ 601 PISTE- IIETHT- OFSTS8Y |LO00™ 0TSH'SE6T [2000° 0L 16 ¥810° 660€°9106% | 1-0T1 | L
€807 [800° STI'LIET- [ZY0" OTOTI99E- 910" GLEFHSTE ILLIPI- SOS'LLY |LOOO LISYSEEL [2000° LLOLIS- 6910 810€°9106% | 1-Z11| 9
860" [0T0" SETTTIET- V107 666'1199€-|810° 8LEPISTE- I0LT'YI- TYSTOLY [8000° TISHSEST |Z0O00" ZROL TS YO10" 09879106y | 1-S01 | €
660" (010" OZTT'TIET- [PT0™ LIOTI99E-1810° 68EHOSTE PO1'YT- $09°€9% [S000° 61SHSE6T 2000 LLOL TS P6L0™ 090€9106% | 1-860 | ¥
860" 1600 9LT'TIEI WIO™ PIOTII9E- ILIO™ 9GEHISTE ILOTPT~ vTO'LSH (000" 0ZSHSEST [T000° €80L°1S- 1610° 160€°0106% | 12601 €
SOT" [T10° SLOTIEL- 10" LIOTI99E- 16207 E61"VOSTE- [SLOYT- 9V 6FF (11007 SPSHSS61 €000 T80LTC- 09T0" SELEQTO6Y | T-980 (| T
001" 1600 OTT'TIEI- €10° 600°ZI9IE~ILIO" OEHPISTE- 18T 1~ 889°SER |L000" LZSHSE6T [T000° T80LIS- 8310 69TL 9106V | 1-0L0 | T
St P Ap xp qgp Yp $D Jouwsip odoys  [uotssag|-oN

(amzegep - DS 13m]) MsaI POzARRY p S[qEL




81

GPS OBSERVATIONS AROUND SAGAMI BAY I N 1991

660" [600° SEOTIEL- [E10° $96' 1199~ |TZ0° 865 ¥ISTE- 16S6°CT- ¥16069 [8000° 9SSHSE61 [T000° 160L 1S~ {S0TO" QEOV'9106F | £-6T€ | ¢
8017 1600° TOT'TIET- [STO" 946 LE99E- [TT0" SSPHOSTE- [TLOPI- ST6LY (6000 TESHSE6T |TO00 160L1S- |61Z0° ¥8ELOT06Y | €-TTE | +€
680" {800 LBO'TIET- |ST0° €Z0TI998~ 18107 ¥ESHISTE 18S0P1- $96°089 (L000" 855 6E61 (2000 880L°16-  |3810° 190¥°9106¥ | 1-91€ | €€
€01° |[600° 8OO'TIET- (ST $6671199€~|0Z0° 0TS POSTE~ |01~ OL6'OLY (80007 SYSr'SE61 1Z000 F80LTIS-  |60Z0° $¥LLOL06Y | 1-Z1E | T¢
160" (800" Z8O'TISI- 10" £66'T199€- [810° 6EFPOSTE- 66071~ +O0'L99 |LOOO" ¥TSH'SE6T [TOO0" LLOLIS- [8810° €OTE9IO6Y | 1-TOE | 1€
180" [800° TEOTIET- 1107 086 T199€- 18107 #IF¥9STE- €11 H1- €20°099 |LO00" PISH'SE6L (20007 SLOLES-  [TLIO" $E6T9106% | 1-S6T | OF
630" [800° SOT'TIET- [E10° T8E'TT99E- |B10° €6€HISTE- LT V- CHO'ESY [LO00™ 60SH SEGT [TO00™ 6L0L71S-  |98Y0" STRTO106Y | 1-88T | 6C
L60" 1800 ZLO'TIEI- [PIO° TLE'TIO9E- (107 LY PISTE- |ISOPI- TOOOFY [8000° 0SS SE6T |TO00™ #SOLIS- 16107 09EEO106Y | 1-08T | 8T
7607 100" €TUTIET- [Z107 196'T199¢€- [L10° 68€PISTE- 9ETP1- 8LO6ES |L000™ TOSKSE6L {TOO0™ G80L'1S- |9L10" SPOTOI06F | I-LT | LT
S60° [800° LEOTTEL- [TTO" $S6 11996~ |L10° SPPOSTE- [S80°FI- 601°679 (L000° FISE'SE6L [Z000° 980L7T1S-  [9L10° YS6T9T06Y | T-49T | 9T
P60° |6007 S60TICI= €107 096'11995- 6107 TOPHISTE- ICTTPI- SI19Z9 18000 SOSFSE6T [ZO00" 6LOLTS- (16107 TILT'9106V | 1-197 1 ST
S11° |T10° OFPTTIET- 910 §96°T199¢~ TTO" 9REYISTE- OSTH1- LEL'RIY 6000 TOSY'SET |SO00° RB0L7IS-  |LTTO 659T9106Y | 1-€5T | ¥T
£60° 600" TOTTIET [P10° LOO'TI99E- 070 SLEFPOSTE- [S60°FT- TOT OIS (0007 LESYSEGT |{T000 980L716-  |E0T0" 6¥SE9106Y | 1-6+T | €T
€0T" |600° 96T TIET- [ST0° LTOTIS9E- [TTO™ DSEFISTE- [0STH1- 89T°E09 (8000 LOSYSEST [T000™ 880LIS-  |9020° L9LT9106Y | [-8€T | 2T
0TT" 010" LPULIST- |SI0° Y86 1199E- [PZ0° 69€¥ISTE- LI VI~ +8I°965 |6000° YOSH SE61 {€000° S8OL'IS-  [T€20° 16979106k | 1-1€Z | 1T
s zp £p xp qp YPp [ somelsp 2dofs  juolssag(-oN

(PAMURUOD ‘LIMZEUEI - DeS 1BrIm]) SHnsa: pozireny v J[qeL







s 5 4F 3 A 21 HER
T 5 4 3 AALE ST
I

4 S S -] i i =3 % T
ST RRE S TH LRSS

(5 & & 5 100)
= W f (03)3051-6361 (fX)
wmOoOBE & ‘E‘ﬁi‘.ﬁ%?ﬁ‘?kﬁ%%ﬁ
AR KM 5 THS3 &L

(=3 &5 104)
%k WK (03)3541—3811 ()
o o & At A
HECT- M E AT 3 TRI0ET 5

(85 1® & % 100
= s W g (03)32546311 (%)

/




