Bull. Korean Fish. Tech. Soc., 26(4), 1990 WEERM 26(4), 1990

2REC A=A ZERY BLE =& GDOPY
2 2 GRhEEE BT B

2 &% HK w
TR AERE - PR EOKE RS
(1990 10¥ 10% #H4)

A Study on the Variation of the GDOP and Service Area in Accordance
with Arrangement of Transmitting Station in Loran C System

Jang-Young AHN and Hiroshi SUZUKI*
Cheju National University, *Tokyo University, of Fisheries
(Received October 10, 1990)

In this paper, the authors calculate GDOP(Geometric Dilution of Precision) with the mast and
slave transmitting stations at the past and present and simulation positions in the 9970 chain and
5970 chain of the loran C system, and analyzed variations of the GDOP and effective ranges in
accordance with the shifting of transmitting stations.

The results obtained are as follows;

1) The line 3.0 of equi-GDOP map that the Z slave station of 9970 chain is Guam island is falled
on with line 2.0 of it’s map that it is Yap island approximately, and units of GDOP of calculating with
Guam island are increased then them with Yap island on the south parts of mast station.

2) If the control right of Z slave station of 9970 chain could be not transfered to japan and be closed
on account of the territorial problems, the units of GDOP to calculate without it’s station at any
positions are very incleased and the accuaracy is down on the south parts of mast station. The line
5.0 of it’s map is falled on with line 2.0 in case of Yap island, its Z station, and line 3.0 in case of Guam
island with Z slave station approximately.

3) The X slave station of 9970 chain and 5970 chain are required rearrangement for the purpose
of accurating position fix and expending service area in view of propagation route of wave and

arrangement of transmitting station.
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Fig.l. Geometry at a typical receiving site from
three stations.
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(START)

Setting of No. and position
of tronsmitting station.
L
Setting of scale of G.C. chart
by the mastaond slave station.

Calculation of contained angle between
mast and siave station at any position,
1L

Calculation of GDOP of each pair.
Sorting of GDOP of each pair.
Selection of GDOP of minimum.

Accumulation of date in
each range of GDQOP.

Fig.2. Flow chart of loran C simulation for

calculating GDOP.
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Table 1. The position and simulation positions of transmitting station of 9970 and 5970 chains for

calculationg of GDOP

Chain . Position name Position(Lat., Long.:

& station

9970-M Iwo Jima 24 48 03.734 N 141 19 30,857 E
9970-W Marcus 24 17 08,026 N 153 58 53,786 E
9970-X Hokkaido 42 44 37.217 N 143 43 09.799 E
9970-X’ * %k *k 37 05 00,000 N 138 44 00,000 E
9970-X" * %k %k 39 05 00,000 N 142 25 00,000 E
9970-Y Gesashi 26 36 25.110 N 128 08 56.999 E
9970-Z Barrigrda 13 27 50,092 N 144 49 32,987 E
9970-Z’ Yap 09 32 45,790 N 139 09 54,970 E
5970-M Pohang 36 11 05,921 N 129 20 27.833 E
5970-W Hokkaido 42 44 37.217 N 143 43 09.799 E
5970-W’ * k *k 39 05 00,000 N 142 25 00,000 E
5970-X Hampyong 35 02 23,966 N 126 32 27,295 E
5970-X" * ok * 37 05 00,000 N 125 55 00,000 E
5970-Y Gesashi 26 36 25.110 N 128 08 56,999 E

* % % ; Simulation position.
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Fig.3. Equi-GDOP map in case of Yap island, Z

salve station of 9970 chain in loran C system.
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Fig.4. Equi-GDOP map in case of guam island, Z

salve station of 9970 chain in loran C system.
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Table 2. The numbers of data in the respective ranges of GDOP.

Range

1.15 1.2 1.3 1.5 2.0 3.0 5,0 10.0 20,0
Fig. No, ~1.2 ~1.3 ~15 ~2.0 ~3.0 ~5.0 ~10.0 ~20.0 ~
Fig, 3 4978 9870 17916 26384 29594 50909 117504 35948 0
Fig, 4 4256 8912 16812 23013 25753 40234 102886 69776 1470
Fig, 5 3001 5906 11989 18740 24407 36096 81169 78360 33444
Fig, 6 2865 6502 14777 16564 16999 26912 78363 104083 26033
Fig, 7 3784 8070 15721 21062 20315 32728 92292 93152 5988
Fig. 8 120 662 1823 5189 11256 18805 39010 15982 15824
Fig, 9 154 692 1995 5997 12624 20852 40186 14968 11203
Fig, 10 275 862 2180 6210 11061 14105 31118 28367 14493

9970 chain: Lat. 3'N-50'N, Long. 110"E-172"E, Data No. 293103
5970 chain: Lat. 200N-47°'N, Long. 115°E 155'E, Data No. 108671
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Fig.6. Equi-GDOP map to calculate with X slave
station of simulation position, lat. 37° 5.0'N
long. 138" 44.0°E, in 9970 chain of loran C
system.
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Fig.7. Equi-GDOP map to calculate with X slave
station of simulation position, lat. 39° 5.0'N
long. 142° 25.0'E, in 9970 chain of loran C
system.
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Fig.8. Equi-GDOP map to calculate with present

transmitting stations in 5970 chain of loran
C system.
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Fig.9. Equi-GDOP map to calculate with X slave
station of simulation position, lat. 37°5.0'N.
long. 125°55.0'E in 5970 chain of loran C
system.
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long. 142° 25.0°E in 5970 chain of loran C
system.
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