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Short Term Variations in Loran-C Signal Propagation

Tsutomu Funvioro*, Yuya Oxapa*, Yuichi Nakano*, Tatsuya Nacao*, Hiromi FuiMoro*

Abstract : Recently, radio-aided positioning system mainly depends on the GNSS (Global Navigation Satellite
System) , for example, GPS (Global Positioning System). However, losses of GNSS service whether accidental or
otherwise can have economic and political consequences. Therefore as a combination of complementary systems,
modernization of the only existing regional navigation system, Loran-C system is being considered. In Japan, the
Northwest Pacific Loran-C Chain is in operational (Table 1).

The position accuracy obtained by Loran-C system is 30 to 300 meters. A method to reduce error is the Differential
Loran-C system, but it has been reported that the Differential Loran-C is difficult to reduce error in some situations.

In this paper, TDs of Loran-C are measured at several points and applicability of the Differential Loran-C system

is confirmed.
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Table 1 Northwest Pacific Loran-C Chain®.

(M - Master Station)
Niijima, Tokyo

N 34°24'11.943"
E 139° 16’ 19.473"

(W - Secondary Station) N 26° 36'25.038" Coding Delay 11000 [us]
Gesashi, QOkinawa E 128° 08 56.920"  Emission Delay 15580.86 fus]
(Z - Secondary Station) N 36°11'05.450"  Coding Delay 70000 [us]

Pohang, ROK

E 129°20' 27.440"  Emission Delay 73085.64 [us]

Table 2 List of Measured Points®.

UNCT N 33957 18.0415
(Kogakubu TP) E 131°16° 25.5994

N 33°58" 08.62
TMZK E 131°12° 15.37

N 33958° 04.7609
Ube Muza TP EBEIT 141006 5806w

. N 33°57 01.4744
Tokonami Koen TP E 131918 29.9942 431lm

N 33°57° 28.9236
zyo Koen . 1
TozyoKoen TP ©ygiay7” 3400 oo

N 33°55° 37.6195
E 131°13 57.2204

47 3%m

Shibanaka Nishs TP 4.16m
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Fig.1  Allocation of Measured Points.

Fig.3  Fixed Point TMZK. About 6km West from
Kogakubu Triangulation Point.
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Fig.2 (UNCT), Fig.3 (TMZK), Fig.4 (FEAT 2 &=/ 5),
Fig.,5 (RIEAR 4 % =A5), Fig6 (REAE 4 =45
), Fig.7 CEHTE 4 % = )57,

Fig.2  Fixed Point UNCT. About 40m North from
Kogakubu Triangulation Point.

Fig. 4 Ube Mura Triangulation Point on 2007/11/08.



09 > CEIK OF FN EROEERE AT @AM - MIRt - DI RRED - BARE 13
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Fig. 5 Tokonami Koen Triangulation Point
on 2007/11/16.

Fig. 7 Shibanaka Nishi Triangulation Point Fig. 8 Ube Mura Triangulation Point on 2007/11/29.
on 2007/11/21. Right:eLoran-W. Left:eLoran-E.
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Fig.9 TDs of Pohang, ROK Z-Secondary Station at Point
TMZK. 03:00:00Z to 03:10:00Z, 2007/01/07. (Thick
line at measured point UNCT and thin line at TMZK..).
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Fig. 11 TDs of Pohang, ROK Z-Secondary Station at Point
Tokonami Koen TP. 06:40:00Z to 06:50:00Z, 2007/
11/16. (Thick line at measured point UNCT and thin
line at Tokonami Koen TP.).
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Fig. 13  TDs of Pohang, ROK Z-Secondary Station at Point
Shibanaka Nishi TP. 05:30:00Z to 05:40:00Z, 2007/
11/21. (Thick line at measured point UNCT and thin
line at Shibanaka Nishi TP.).
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Fig. 10 TDs of Pohang, ROK Z-Secondary Station at Point
Ube Mura TP. 05:00:00Z to 05:10:00Z, 2007/11/08.
(Thick line at measured point UNCT and thin line at
Ube Mura TP.).
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Fig. 12 TDs of Pohang, ROK Z-Secondary Station at Point

Tozyo Koen TP. 03:30:00Z to 03:40:00Z, 2007/11/
20. (Thick line at measured point UNCT and thin line
at Tozyo Koen TP.).
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Fig. 14 TDs of Pohang, ROK Z-Secondary Station at Point
Ube Mura TP. 06:00:00Z to 06:10:00Z, 2007/11/29.
(Thick line measured by the eLoran-W receiver and
thin line measured by the eLoran-E receiver. ).
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