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RECOMPUTATION RESULTS OF THE SECOND ORDER MARINE
GEODETIC CONTROL POINTS BY MEANS OF
SATELLITE LASER RANGING AND DOPPLER POSITIONING '

Tadao TATSUNO*
Abstract

The purpose of the project Marine Geodetic Control Network is to determine the position of the
Fiducial Control Point, located in the Simosato Hydrographic Observatory (SHO), within the World
Geodetic System, and the positions of the First Order and Second Order Control Points, within the
Tokyo Datum, in relation to the SHO.

For this purpose, the Hydrographic Department has been carrying out the Satellite Laser Ranging
(SLR) observation, by the fixed type apparatus at the SHO (Fiducial Control Point) and by the mobile
type apparatus at the major off —lying islands (First Order Control Points ), and the NNSS observation
at the necessary off—lying islands(Second Order Control Points ) since 1980.

The tentative results of the NNSS observation have been already reported (Uchiyama et al., 1992) .
The ten year SLR observation at the SHO brought the fixed results in the computation of the Fiducial
and the First Order Control Points (Tatsuno and Fujita,1994) . The fixed results of the Second Order
Control Points can be decided on their basis. This parer is the report of the recomputation of the NNSS
observations.
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Table 2. Recomputation Results of Observations in 1980

BUNER (BKIR R - BR WER R Lik3
Hig ¢ =34 42 45.964 A ¢=-004 [x=-3960337.388
Bils | A=1385921386 A 2=.021 |y=3444351.032
19804 B h=172.03 hg= 6.15 2=3612144.347 S
89K . ¢ =34 35 20.059 A ¢=.041 [x=-3636105.238 TR
lgcas [A=1334621.045 A 2= 069 |y=3795693.529
¥ la=10.87 hg=-16.99  |2=3600737.158
3{ ¢ =24 26 45.156 A$=480Z |[x=-3158544.780
L;’%E'S% A =122 56 9.630 A A= 7100 ly=4875927.195
19804 ” h=58.26 hg=8.47 2=2623774.636 s
107 I ¢ =26 14 26.179 A $=-403 [x=-3498573.506 BER
feisiy A=1274032315 |AA=.269 |y=4530922.580
Gl h=31.91 hg=15.89 z= 2803424977
PoE] 4 =33 56 27.097 A ¢=.073 [x=-3472126975
s A=1305740.100 [A A=-018 |y=4000040.003
e h=48.66 hg=-26.72 2=3541349.901
1980 KR $ =39 756.058 A ¢=.017 [x=-3857203.207 3
10.11¢)51 *& A=141 813.140 AA=.059 ly=3108651.721 %%
h=72.19 hg=-10.29 . |z= 4004036.518
piE] ¢ =26 14 26,097 A ¢=-485 [x=-3498572.932
Bk A =127 40 32.280 A A= 234 1y=4530923.445
h=31.91 hg=15.02 2=2803422,322
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Table 3.1. Recomputation Results of Observations in 1981

BHER (BN (B - Fs WIER Mol EERE %
=pe ¢=354018.285 A¢=-012  |x=-3946586.786
i A =139 32 26,914 A= 072 y=3366227.877
19814 | h=68.34 hg= .26 2=3699019.413  |3tue
1A AR ¢ =39 756.068 A ¢=.027 x=-3857204.117 | T&
AN A=141 8 13.224 AA=.143 y= 3108649.841
H h=72.19 hg= -10.65 z=4004036.528
IR ¢ =39 756.038 Ag=-003 |x=-3857203.827
e} A=141 813,198  |A A= 117  [y=3108650.421
19814¢ h=72.19 hg=-11.23 2=4004035.438 |4ty
R T |g-244445726 A §=-25440 |x=-4522562.971 T2
EOHO | A=14117 31.806 A A=50644  |y=3624661.624
h=167.74 hg=99.98 2= 2654086.903
HEB ¢ =24 42 55.639 A$=-1.922 |x=-3363810.850
EREn0  [A=1252813010 1A A=2413  ly=4721369.172
& h=20.83 hg=19.18 2=2650915.257
BN 4= 2543 10.662 Ag=- x=-3177645.153
s A=12333 2452 Ad=- y=4791971.649
o h=13343 hg=3.15 2=2751583.333
. ¢ =25 55 24.875 Ag=- x=-3183101.867
19814 %%ﬁf‘l A=1234054707 [AA=- y=4776422.614 |5
67 gl h=38.52 hg=.95 2=2771877.738 HEE
. $=12555 6.612 Ag=- x=-3256219.175
g%ﬁl A=12433 41785 Ad=- y=47272217.116
+ h=79.10 hg= 8.56 2=2771393.348
5 ¢ =26 14 26.145 A¢=-437 =-3498575.836
s, A =127 40 32373 A= 327 y=4530922.990
< h=31.91 hg=17.32 2=2803424.657
Table 3.2. Recomputation Results of Observations in 1981
BEER 1B  |[ERE - 88 WER LA W%
Wik $=44 6 1.552 |A ¢=189 =-3718507.091
Sy |AS144 915394 1A A= 385 y=2686787.481
h=76.05 hg=-39.20 z=4416374.811
$=44 6 2475 A §=189 x=-3718482.669 N
‘?ﬂg *jﬁfmm A=144 914779 |A A= 385 y=2686786.711 g_?gg
h=75.46 hg=-39.20 2=4416394.857
R $=261426.084 |A §=.498 x=-3498575.512
petig A =127 4032416 [A =370 y= 4530920.595
" h=31.91 hg= 14.07 z=2803421.552
=g $=354018.277 |A $=-020 x=-3946585.525
i A=1393226909 |A A=.067 y=3366226.967
19814 | h=68.34 hg= -1.83 2=3699017.987 |4tits
0 I $=261426125 |A ¢=-457 x=-3498575.212 | T2
i A=1274032431 |A 2=.385 y=4530919,555
* h=31.91 hg= 13.56 z=2803422.442
25 ¢=391327.716 |A ¢=.029 x=-3785154.102
A ;ﬂL A=13955 450 |AA= 113 y=3185884.766
19814 h= 5.83 hg=-18.50 z=4011917.067 |+
107 58 $=391328223 |A ¢=.029 x=-3785158.077 | =
7:?6’7% A=13955 1236 |A A=.113 y=3185863.473
h=4.82 hg=-18.50 z=4011928.539

13



14

Tadao Tatsuno

Table 4. Recomputation Results of Observations in 1982

4R | BRKE |BEE - BS WEE Hy O AR e
= $=354018.393 [A ¢=.096 x=-3946583.899
g A=1393226.897 |A A=.055 y=3366225.958
! h= 68.34 hg=-1.61 2=3699021.002
HHEE |$=201421908 A ¢=- x=-4550905.459
=SoB% |A=1412716790 |A A=- y=3626227.804
H1 h=5.25 hg=105.55 7=2602959.738
. =2025 5.837 Ad= - x=-4306786.637 N
1968%? RS {6 43506 [ate y=4148297.396 E,f%
=-27 hg=108.46 7=2211658.239
F— $=244445803 [A ¢=-25363 |x=-4522562.572
?S%UJHO A=1411731870 |A A=35708 |y=3624658.989
h=167.74 hg=98.91 2=2654088.603
_—_ $=241723726 A ¢=- x= -5227249.409
i A=1535917.093 |A A= - y=2551282.247
h= 8.15 hg=154.24 7=2608080.361
1R $=452418101 [A 4= 282 x= -3525362.238
ol A=14148 43,698 |A A=.221 y=2773369.922
19824F h= 7.96 hg= -50.20 2=4519260.305 Hi
98 (= " $=354018309 A =012 = -3946585.445 | TH
B A=1393226.847 |A A=.005 y=3366228.943
Sl h= 68.34 hg=.36 2=3699020.051
et ¢ =44 51 55942 A ¢= 376 x=-3557016.493
o A=1414635.164 |A A=1523 |y=2801858.083
19824F h=12.13 hg= -49.64 7=4476973.874 He
108 = " $4=354018278 [A ¢= -019 |x=-3946586.108 TE
et A=1393226884 |A A=.042 y=3366228.291
F h=68.34 hg=-21 2=3699018.956
- $ =34 42 45958 A ¢=-010 =-3960336.836
il & A=1385921.328 |A A=-037 y=3444352.503
19824 = h=172.03 hg= 6.68 7=3612144.481 e
128 |— " $=354018280 1A $=-017 x=-3946585.598 TR
oz A=1393226829 |AA=-013  |y=3366229.671
o h=68.34 hg=.45 2=3699019.386
Table 5. Recomputation Results of Observations in 1983
BE |BRIRKR (|G N HMIEE SRR ik
ik $=344245974 |A $=.006 x=-3960336.731
s A=1385921.324 |A A= -041  |[y=3444352.530
19834 B h=172.03 hg= 6.94 2=3612145,036  [3H
28 |= & $=354018280 [A ¢=-017 =.3946585.915 | F&
e A=1393226871 |A i=.029 y=3366228.539
" h=68.34 hg=-.15 2=3699019,032
$=271434182 |A ¢= - x= -4402060,907
WZEBH1 [A=1405239279 {AA=- y=3580707.907
198348 =24.99 hg=72.02 7=2902605.656 __|3kits
68 | e ¢ =35 40 18.380 A ¢=.083 x=-3946584.852 | RE
el A=1393226921 |A A=.079 y=3366225.981
i h= 68.34 hg=-.98 2=3699021,057
$=403153312 A = - x=-3691193.675
ARBHI |3=13930 4254 [A A= y=3152828.260
h= 8.89 hg=-32.19 2=4123271.067
— =354018.168 |A ¢= 129 [x=-3946585237 ;
1988)3f g?g i=139 3226786 |a ﬁ: 056 |y=3366230.772 %_%
h= 68.34 hg=-1.48 2=3699015.459
kiR $=39 755962 |A $=-079 |x=-3857202.826
AN A=141 813.100 |A 2=.019 y=3108652.651
= h= 72,19 hg= -12.34 7=4004032.922
=252557.166 |A ¢=- x= -4497518.730
iﬁ%ﬁ% f =1411745518 |A f =- y=3604100.830
h=4.53 hg= 90.03 7=2722880.538
=252526.786 A ¢= - x= -4497842.175 .
1?3? ;’gﬁﬁ% f=141 1746035 |A L . y=3604341.484 %f%
h=6.21 hg= 90.03 7=2722037.043
— $=333428177 |A ¢=.099 =-3822371.319
= A=1355623244 1A A=.008 ¥=3699357.683
; h=58.36 hg=-1.55 2=3507587.542
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Table 6. Recomputation Results of Observations in 1984

BIRER BRI (BEE - En WER HEEAE i
— $=354018.273 |4 g=-024 |x=-3946585.439
g A=1393226847 A A= 005 |y=3366228.924
198448 h=68.34 hg= -44 2=3699018,705 Hie
47 | K $=354018.284 A¢=-013 Ix=-3946585.198 | TH
el A=1393226884 |AA=.042  |y=3366227.512
i h=68.34 hg=-156 2= 3699018.304
$=321424776  |A g= - = -3332168.892
;gféﬁ’l% A=128 624071 |A& A= - y=4248972.428
h=14.74 hg=2679  |2=3383332.949
$=3159 19406 |A §=-004 [x=-3359605.621 |s;
198,,“% iﬁﬁ% A=12821 8.587 |AA=-111 |y=4246334.018 %‘%
h=108.47 hg=-24.02  [2=3359766.116
. $=344035550 | A §= 067  |[x=3619379.457
o A=1333424740 |A 3=076  |y=3804593215
i h= 513.10 hg=-18.62  |2=3609020.362
$=344035550  |B 4= 067 |x=-3619379.177 |4
1988‘% ?@% A=1333424738  |A A=.074  |y=3804593.015 g_?;
sl h=513.10 hg=-19.05  |2=3609020.102
$=255018517 | A g=-12.153 [x=3785501.621
jﬁggﬁ A=1311342845 |A A=18808 |y=4320136.519
h=31.42 hg=35.87  |z=2763408.421
$=255610152 | A ¢ =-12.087 |x=-3789616.520 |4,
19%? gﬁ:'% A=1311928420 |A A=18.790 |y=4310243.726 %g‘;
= [h=35.05 hg= 36.62 2=2713144.798
T §=333428.119  |A §= 041  |x=3822373.034
e A=1355623235 |A A=.001 |y=3699359.662
h=58.36 hg=.40 2=3507587.134
Table 7. Recomputation Results of Observations in 1986
BNER |BARE |[EEE - B8 WIEE HuANEEAR e
. $=34 40 35551 |A §=.068 |x=-3619378.037
o A=133 34 24723 |A A=.05 |y=3804592.375
) 1=513.10 hg= -20.54 _ |z=3609019.282
$=35 30 39.818 |A $=-004 |[x=-3060422.106 |,
1918g$ ;%iiéﬁim A=139 46 06903 |A A=.044  |y=3350024.054 %%
h=3.56 hg= -1.54 2=3698017,504
i $=33 46 01968 |A §=.090 |x=-3386271.250
S A=129 38 46628 |A A=-019 |y=4086903.761
a h=32.11 hg= -32.18 _ |2=3525343.910
$=275151524 |A §=-356 |x=-3492033.687
g‘“ﬁ‘%% A=128 14 6850 |A A=.336 |y=4432294.080
19864 n=68.58 hg= 7.19 2=2963647.062 |
678 [rm $=333428.116 |A §=.038  [x=3822374.690 | IR¥
B A=1355623237 [AA=.001 [y=3699361.194
- 1=58.36 hg=3.04 2=3507588.504
$=284738749 A g=- *x=-3519063.148
WERBEH2 [21=1285911920 |AA=- y=4348079.769
h=21.48 hg= 1.55 2=3054314.715
$=284954.006 A g=- X= -3519220.961 |4
wggg EJARIE2 | =129 019478 |A A= - y=4345363.950 %3;‘%
h=16.16 hg= 1.52 2=3057960.388
- $=333428.116 |A §=.038  |x=3822374.600
ar A=1355623252 |A A= 016 |y=3699360.574
" h=58.36 hg=2.45 2=3507588.184
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Table 8. Recomputation Results of Observations in 1988

BHER [BOIXR R EE [HER R iz
$=262010286 [A ¢= -470 [x=-3428289.402
AKE A=1264938,192 | A A= 260  |y=4578456.012
h=13.06 hg=14.30 2=2812909.847
$=263434.557 |A $=-403 [x=-3452471.148 ;
19848;5 EEE A=127 1312299 | A f =274 y=4545468.765 %Jﬁ%
h=95,78 hg=13.66 2=2836757.804
+® $=333428.104 [A $=.026 [x=-3822372331
BE A=1355623,185 |A A=-051 |y=3699360.764
h= 58,36 hg=.42 2=3507586.770
$=24 334372 |A $=4.606 [x=-3239434.360
WRME A=1234633.139 |A 3A=7.125 1y=4843709.137
h=43.86 hg=12.77 2=2584760.175
$=2428 003 |A ¢=4766 |x=-3232976.866
rEHE A=1234917.764 | A A=7.262 |y=4825716.074
h=31.47 hg= 7.62 2=2625859.266
., $=241128487 |A ¢$= - x=-3218134.299
‘E{W""% A=1233347,554 |A A= - y=4850722.841
19884F h= 33.04 hg=12.61 2=2598067.278 Hy
6H $=2440 3870 [A $=-9.180 |x=-3301161.188 | FiHE
ZRME |2=1244153814 | A 21=17.180 |y=4768084.093
h=34.44 hg= 16.37 2=2646118.285
$=241359413 |A $=4.675 |x=-3253626.548
258 A=123 5946485 | A A=7.177 |y=4824672.275
h=15.57 hg=13.85 2=2602295.266
I $=261426.188 [A ¢=-394 |x=-3498573.266
i A=127 4032300 |A 3= 254  |y=4530922.943
e h= 3191 hg=16.17 7= 2803425.330
Table 9. Recomputation Results of Observations in 1989
HER [BEKIR (BEE Hn  [WHER b LEEAEE it
$=272 6738 [Ag=-344 [x=-3531017.278
5% A=1282358.810 [A A= 260 |y=4455410.927
h=19.64 hg=12,10 z=2882104.811
$=293623.296 |A ¢=-146 [x=-3545142.244
WAEE | A=1294210907 |A A=.132  |y=4270016.530
19894F h=127.44 hg= -4.23 z=3132955.874 i
4A $=295428752 |A $=-136 |x=-3522033.837 T
BAEEB A=12932 3,556 |A A=.165 |y=4267688.378
h=195.02 hg= -4.92 z= 3162002.036
+E $= 333428.125 | A §=.047 x=-3822370.936
s A=1355623.180 |A A= -056 |y=3699359.608
o h=58.36 hg= -1.33 2=3507586.325
$= 341427913 [A §= 071  [x=-3400275.009
L =] A=130 629.157 A 2=.057 |y=4037132.054
h=243.64 hg=-31.62  |2=3569033.289
— $=305121.615 |A ¢=1059 |x=-3483296.932
LB A=129 28 7.597 [A A =693 y=4230601.774
h=75.47 hg=-10.68  |2=3252593.669
$=304939771 [A $=.059 [x=-3481240.600 .
1989 |mpmgs  |2=1292539.170 [A A= .626  |y=4234309.401  |HHE
5-6H h=19.33 hg=-14.31  |=3249870.406 TR
. $=341341.140 |A §=-043 [x=-3401101.960
MEE A=130 650579 |A A=.209 |y=4037262.863
h=27.24 hg=-3040  12=3567720.836
25 $=344035532 |A $=.049  |x=-3619379.777
s A=1333424.762 [A 1= .098  |[y=3804592.755
i h=513.10 hg=-19.16  |2=3609019.582
$=254443.573 |A §= - =-3171075.143
e BF2 | A=1232851.861 |A A= - y=4794698.840
=- hg=- 2=2754104.249
$=254418.453 [A ¢= - x= -3169666.594
EEBFl | A=1232743.141 [A A= - y= 4796040.814
19894¢ h=17.61 hg= 1.07 2=2753411.298 P51
7H $=2543 6087 |Ag¢=- x=-3177907.021 | BES
W/NEF3 |A=1233315023 [A A= - y=4791731.605
h= - hg=- 2=2751400.296
I $=26 14 26.161{A ¢=-421 =-3498574.017
peski A=1274032.280 |A A=.243  [y=4530924.414
i h=3191 hg=17.58 2=2803425.228




Recomputation of the Marine Geodetic Control Points

Table 10. Recomputation Results of Observations in 1990

BNER PENEKR  |[B4E X |NER LR %
WL ¢=42 316430 A 4=.088  |x=-3603720.539
i 2=13927 10076 [A A= .188  |y=3083388.601
h=15.88 hg=-39.96  |2=4250345.016
" =412939.688 [A = - x=-3629715.314
r;;%{‘*‘% i =139 21 3.694 [A f: - y=3116809.963
19904 [ h= - hg=- 2=4203982.281 B
Lz g=4121 18531 |& g= 066 |n=3662570370 | AR
WEI/NE | 2=1304840.586 |A A= 224  [y=3094260.842
h= 28206 hg=-33.89  |2=4192535.488
N e $=431150377 |A ¢= 125 [x=-3619217.989
ol A=141 025520 |A A= 305 |y=2930432.784
i h= 34.72 hg= -40.44  |2=4343749.857
$=255523807 [A ¢= - x=-3183357.974
FWRIMFL | A=12341 5335 A A= - y=4776273.686
h= - hg=- 2=2771849.980
=255510015 [A ¢= - x=-3182898.049 .
‘9970; P Ao do 1858 | f: - y=4776776.583 %5’4’; %
h=- hp=- 7=2171457.542 -
T $=261426.192 |A ¢=-390 |x=-3498573.070
yors A=1274032283 |A A=.237  |y=4530923.481
i h= 3191 hg=16.58 7= 2803425.637
¢=375054.155 |A $= -050 [x=-3683055.901
MEE A=13655 18763 {A A=.108  |y=3444276.578
19904 h=12.22 hg=-24.76  |2=3892454.858 FHHe
98 |= & $=354018284 [A $=-013 [x=-3946584.655 TH
i A=1393226832 [A A=-010 [y=3366228.767
e h=68.34 hg=-1.05 2=3699018.623

Table 11. Recomputation Results of Observations in 1991 and 1992

BiER [BAUXKE (|BRE - Ex WEER L EEE kS
aam -2l I78% (A= = 3487001337
o 1=129 44 32.647 | A A= - y=4194126.206
" h=- hg= - 7=3295190.444
s $=311157.124 |& §=-097  |x= 3471482115
ot e A=1292839.031 |4 k=104 [y=4214944330 |
o h=95.12 he=1402 _|a=a2ssa008s  [EE
™ 4= 344614323 [A =120 |x=-3452005.918
5L |A=13194s585 |a = oss  ly=asdenanss
h= 88,89 hg= 3108 |o= 3617351347
. §=341135950 |A g= 422 |x=3344473.353-
i 3=1201745262 [A A =-043  |y=4087072.561
i h=2.88 he=35.11  |o= 3564514.831
o §= BUSDATIA =059 [x= 3619217670
! A=141 025429 |A 2=214  [y=2930435.165 .
193? Rl h=34.72 hg=-40.65  |7=4343748.229 %ﬁ}#}
i §=452555088 |A g= 188  |x=-3486914.803
o A=141 324647 |A 1= 238  |y=2818313.748
h=166.98 hg=-5447  |z=4521491.487
P 4= 33 410,19 |A g= 335 |x=-4087887.851
KR | A=1394932.812 |A 2= “052  |y=3451765.368
1=223.26 hg=22.46  |z= 3460894300
$=3227 17422 |A g= 2383 |x=-4112353.305
Hr A=139 4544540 [A 2= 152 |y=3480223.753
h=423.02 hg= 2459 |z=3403684.369
100 4= 274033.095 [A g= 4094 |x=4d62155.704 |
vt |am A=142 8 8234 |Aa=22702 |y=3460634191 | FE
h= 40.67 hg=82.61  |2=2945192.571
$=272937551 |4 g=-4029 |x=-4474293913
BE A=142 1250017 | A 2=22.637 |y=3469274.863
h=66.91 hg=8379  |z= 2027321962
P 4= 275 16119 | A §= 3946 |x= 4491061339
ot N=1421311705| A 3= 22.566 |y=3481518.515
i h=211.08 hg=85.58  |o= 2887415718
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