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Accuracy of the Loran-C Fix in Cheju Areas

Koang Hong Kim*, Hyeong Il SHIN** and Choong Sik JANG™

This paper was conducted for the purpose of evaluating the accuracy of the observed time difference

in Loran-C when the ground wave propagated on the

surface included both land and sea. The time

difference of X and Y station in North East Pacific Chain GRI 5970 was measured at 25 points in

Cheju areas.

The results obtained are as follows:

(1) The errors of time difference for M-X pair are increased when the Loran-C wave propagates
above 500m heights of Hanla mountain on propagation path between the observed point and master

or X,Y slave station.

(2) The errors of time difference for M-X pair are able to decrease by way of correction for the
propagation velocity and the geodetic datum, but errors of the time difference for M~Y pair
very irregularly because irrgular terrain include in propagation path from X station and propaga-
tion path from Y station is twice longer than X station.

(3) It is confirmed that accuracy of Loran-C fix can elevate by the way of all correction for a geo~
detic datum transformation, the propagation velocity with refractive index of radio wave and the

propagation velocity over land.
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Table 1. Details of Loran-C stations, positions of the observed points and distances from
every stations to each observed points

Loran-C Station Latitude Longitude Coding Baseline
stations function (N) (E) delay(us) length(us)
Pohang - Master(M) 36°.185 129°. 341
Hokkaido W-Secondary(W) 42°.744 143°.719 11, 000 4,783.69
Kwangiju X-Secondary(X) 35°. 040 126°. 541 31,000 047.02
Gesashi Y-Secondary(Y) 26°. 607 128°. 149 42,000 3, 585. 56
. Observed Position Latitude Longitude Distances from M, W,X and Y (km)
positions number (N) (E) M W x v
Sinchon 1 33°.530 126°. 621 385. 50 1, 809. 08 167. 68 781.44
Bukchon 2 33 . 544 126 .694 380.01 1, 802. &5 166. 57 781.67
Kimyeong 3 33 .552 126 .753 375.91 1,798. 06 166. 23 781.54
Sewha 4 33 .519 126 . 861 372.70 1,792.67 171. 30 776.21
Jongdal 5 33 .486 126 . 897 373.90 1,792. 44 175.53 772.04
Dongnam 6 33 .441 126 . 919 376.52 1,794.07 180. €0 766. &0
Sinsan 7 33 .375 126 . 880 384.59 1,801.56 187.34 760. 17
Phyoseon 8 33 .326 126 . 837 391.34 1, 808.13 192. 10 755.71
Tosan 9 33 .294 126 .765 398.11 1,85.54 194.79 733.20
Namwon 10 33 .275 126 .718 402. 38 1, 820. 24 196. 48 751. 95
Wimi 11 33 .270 126 .656 405. 62 1, 825.02 195. 87 753.28
Seogwipo 12 33 .240 126 . 565 414.79 1, 833.65 200.¢2 749.75
Kangjeong 13 33 .230 126 . 489 419.17 1, 839.78 200. 85 751. 44
Jungmun 14 33 .249 126 .432 420.79 1,842.50 198. 94 754. 68
Anduk 15 33 . 247 126 . 338 426. 29 1, 849. 37 199.57 756.72
Sanbangsan 16 23 .213 126 .315 429.02 1,852.01 201. 54 753.52
Daejyeong 17 33 .222 126 .257 433.41 1, 856. 95 203. 38 755.77
Murung 18 35 .269 126 . 203 432. 69 1, 857. 49 198. 93 761.06
Panbo 20 33 .358 126 .203 425. 26 1,831.22 189.18 758. 3
Hanrim 21 33 . 407 126 .263 417.49 1,843. 46 183.91 752. 49
Aewol 22 33 .461 126 .327 402.06 1, 835.06 176. 23 754.55
Guyeon . 23 3.470 126..377 405. 24 1, 830- 83 174. 83 755. 84
Wedo 24 33 .491 126 . 438 399.76 1, 824. 97 172.11 753.16
Cheju 25 3 .518 126 . 540 391.33 1,815.74 168. 85 751.35
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Fig.3. Distance and time difference error reached from each transmitting station to receiving station.
(A): Time difference error according to the height of Han Ra Mt, land and sea.

(B): Propagation distance of land and sea.
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Fig. 4. Time difference error of eacn received point.
(A) Time difference error of M-X pair station
(B) Time difference error of M-Y pair station
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propagation velocity.
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Table 2. Accuracy of the Loran-C fix according to the correction of each factor

Geodetic Datum Velocity Prbable Varied Varied

system Transformation Correction radius(mile) distance(mile) bearing(®)
WGS-72(A) NO NO 1.16 0.513 261.3
WGS-72(B) YES NO 1.15 0.458 200. 4
WGS-72(C) NO YES 1.18 0.478 265.7
Bessel(D) YES YES 1.08 0.354 299.5
WGS-72(E) YES YES 1.07 0. 354 501.3

— 128 -—



FHisIRA A ] Loran-C 7o) MBE

D. LAT.(mile)
(A) -3

F2
1

ool yet 7

L
D.LONG.

D. LAT(mile)
(B) (3

L

/| 2 3
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