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Studies on the Measured Data of Loran-A Ground Wave-II1.

Kazuo Tacucur*

Abstract

Characteristics of deviations in the time difference of Loran ground waves propagating in
the Southern Kyiishii were analysed from the data obtained in these seven years at a fixed
point, Kagoshima.

1) Very probably, the Loran electric waves propagate more slowly over the land but faster

over the sea has hitherto been believed. (299, 708 km //sec)

2) The meteorological factors do not seem to have any relation with the deviation.

3) After the slave station of 256 was removed from Pusan to Tsushima in July 1964, the
deviation of its rate being —0.6 microsecond, because markedly stable than before.

4) The author suggested that some factors which largely affect the velocity of propagation
lie in the neighbouring area of Yamakawa situated in the southeastern end of Satsuma
Peninsula. This closely concerns with the fact the deviations on southern waters off
Yamakawa are very marked as compared with those of other areas.
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Fig. 1

Loran chains of the western waters of Kyushi.

Table 1. The deviations in microseconds from standard of Loran ground wave
measured at a fixed point, Kagoshima. (Average value)

Date 2H3(256) 2H4(2s7) | (terval of Remark
Sept. 2-22 °59 +2.1 —-2.3 2h
April 8-11 60 +3.7 -0.5 15m
July 31-Aug. 5’61 +1.9 ~1.6 1h
April 5-10 ’62 +1.6 —2.4 1h
Jan. 13-16 ’63 —-0.5 +0.3 1h
July 28-Aug. 5’63 0.7 —~1.9 1h
Sept. 3-9 '63 +1.6 —0.2 lh
Mar. 23-29 64 +1.3 -1.0 30m
July 28-Aug. 3 64 +0.5 —1.2 30m Loran station
Oct. 4-10 64 +0.6 —2.0 30m removed
Dec. 22-28 64 +0.6 —2.1 30m
Mar. 11-15 *64 +0.6 —1.2 30m
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Table 2. The seasonal variations of ground wave deviation (from Table 1). (Average value)
a) 2H3 (2S6)

Year
1959 1960 1961 1962 1963 1964 1965
Season T~
Spring — +3.7 — +1.6 — +1.3 +0.6
Summer — — +1.9 — —-0.7 +0.5 —
Autumn +2.1 — — - +1.6 +0.6 —
Winter — — — — —-0.5 +0.6 —
b) 2H4 (257)
\\icar 1959 1960 1961 1962 1963 1964 1965
Season ~
Spring — —-0.5 — —-2.4 — -1.0 —-1.2
Summer — — —1.6 — -1.9 —-1.2 —
Autumn —-2.3 — — — —-0.2 -2.0 —
Winter — — — — +0.3 -2.1 —
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Fig. 2 Loran propagation route of 256 and 257 in Satsuma Peninsula.
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Table 3 The deviation of Loran ground wave of 2S6 and 257 measured
simultaneously at Kagoshima and Yamakawa. (Average value)
* in microsecond
R D Fesuny 256 287
Date i = Kagoshima Yamakawa Kagoshima Yamakawa
March 11 °65 +4+0.6 —-2.2 —1.7 44,7
12 +0.5 —2.8 —1.1 +5.2
13 +0.6 —2.6 i —0.9 +5.6
14 +0.5 -2.6 | —~1.0 +5.7
15 +0.8 -2.4 | — 1.6 +5.4
Average Error +0.6 —-2.5 ‘ —1.2 +5.:3

COWMEMZRT D Table 3 TH- T, FHPRFERBED LD E KRS WL - TN+
IB5bDEN -7, TOFRKRICODOTHREE TOELOWE L iEiiicikSHu Tk X S5 173

EE Ui, TR, (WIE oM 20/ 5K TH » TEOMic L 2 BRI L
KREGEFEZ SN,
3.3.1 2861 —+

HEYLES TR —RICDAZE & ) C ORIEBINTIES DI OO PR TS 5. I

SEDRONAE & B B DS

() EREENRLE. HRESRIAL VB, i3 oKLt
() ERFEBRELVMEE, ERESNELLS,
(3) EREEIELALREENRERL TS,

KIEHTTITH U7z D TdH D P LR IE 25 53 5 A
BT 0.6 psec. THBM, C
L5, WHH3.2 psec.

(F e qu}i@m.w o FIRTE -
TS B, ONTBO T & [W—2 O JERE To e
A PE A CJ: 5bDE#ZD. TOEDINIDEL 6 psec. Hidh

OKagoshima

257
Master St. Estimated
Nomauke Error due to 256

""“" OYamakawa

5.0

Derived from
Ref. (2)

Okinawa
2ST7 Slave St.

Fig. 3 Simplified diagram showing the relationship between positions
and deviations of 257.



M w F 2 — AR PIE MO BE —IIT 17

DL U7 LT Fig. 3 LI IKHEAS. Chi3EREFM— N TEL L D &
Ebns, ERE—ILNTUEICERIERD 5 &9 5 & WRb—I)INC TERES OBRER 3.2
+a LU BDOTHEMSWEETS 5. KAhc R 18 2R3 RBIED KA S h B 48, LT H
DEBS—=TTREL, —FTRELCES L0 RRIBME OILHFREES S ZE EHR THIZLN
LR DA PEEDPED DR S TORBB AN &85,

3.3.2 2871 —+

MHom < 2S7Ty — F O LIZHETIRES 5.0 psec. DEENASNBHS, (LIIGE LTI
Mk DO0. 5MDEFEHEC S W@ 5.3 psec. bd 5. —FHARWKDY O 2 h SOOI
By o FIEHEES « KEBRITITBY 2 0T, IWIHT; OO M3 4 0 & D TEL. 3 psec.
N2 SR BEHEC S 2 ME TIRD 3.0 psec. 22 T3,

VL6LOHRC OMHIE MO D LT - et B kNEA L Tw3 EnZ 5, TOFEKICD
WTEHELWSDICLARLD, Lo LEH TR >N CTRECEL S
S DR HEITH D, RBEMEABET 22870 MEIT Fig 1 © X 5 I Bl %Y - T
5.

Lo TZODMED ZBITRKRDOTENEZ SRS, 1) 2561 — + OEFEL—I11)I1T3.2
psec. WALHSH - 72 & LT 205 4RO JEMD 5. 3 psec. DBITIZHEIRIE S A3 8.5 p sec.
EThIF 9.8 psec. MIEL T NIFTHSIL, LALI DX D WRBERZHLOREL 0
M?éc&uxﬂ%f%é.moT%?uccc%mwwﬁ@ﬁﬁm$bm&¢ﬁﬂﬁb<
BN EBEREEE B2, LhrbZONTRIZHE LB TR ITH D S &k o
RKMTH Y, FHBRIZEERD I B Tom 3. 0/1 sec. DYPEETHRATLSEA
TRBIZLTHAD.

DX CHL)&!’L*UUH@Iiflﬂ#fmﬂu 1Tk AN D PE LR E D NI AW HET H - 7255,
(GEEE O R I2T & 0 4% & NE & {3 2 s U A1 H] - 72,

4. & Bl

o 7 Vb O R RREE 2 U B A ICOE 508 VLIS Wi T 2H3 (286), 2H4 (287) w 5 >~ -
L— F ORPIEZE IR LSRR T AR08 5.

1) ZOWEMZELEOIRIEER H AIFHICA B E I 270 WIC@E DD KRELTEEH 50,
</ uIci3iEfiE S DEALNS, RO AR EEE LT LI D 2H3 L —
MDA,  GEEEREDEM L 0lE) HAEELUTELICH S 2HL v — + 3OMELT S
LA E S B0 D 5 A — W S s & 75 5 7z

2) 286 v — it Mbe s CRENARINE O BICEIEZOMEME 0.6 psec.
13 VAR ZEALAS S S IS - 7o, B> TEB N S BIEEORINIT S - 72 & AN B D8, &
N LOUNEAR7ZIRINIT 0,

3) MERIZEZINT A 2N E UTOLARMWINT-OHIBIZ#ED 5 &N TERL,

4) BEVLES, (LD iz 0T 3451 2 RIS TR B3 T 38 U THED AL 7 2R 1T ik
WA G R AAHOFINDAAET B PR Ui, TRBMELITB L TR gurc(;,tlo
AT e s & AN B 03, (WX D V65 O EREIE N 55 T 5 HEE O il 4512 & 2 D AF(EDMIEE &
ns.



18

BEVL B RERPEF T H14%  (1965)

ARE DKM & 72 D #elfidrd 5 WHBORZTHE, MA TZ QMR MAEY & < @
1TI5 O il 172 16 - 7o BB TR BT FET L) B0 2 S SO B, % 3 D AR SFIE it R 5
BEE 2% 5 2 TIHY Fo H AR s 2 b I U R T O T G T OO TR B PR T . USE IS 1
7 T P AT Wy 2, RUEFE3C, WEW OWCEIE &S nuc L, (LR,
INBREIEL, RABFRSL ORI THRBOEEERT B,

1y

2)

4)

X ik

HH—R (1964) : w I R EMMCEBIZ 52 2BHE— 1, MIEOER (0). ARG
£k 32, 37-42,

HA—K (1965) : = 7 i RHNEMEOBF—IL FEAkiEsE, 14,(1) 1-10.

MEYER, H. K. (1963): “Meteorological and Astronomical Influences on Radio Wave Propaga-
tion” 114—118. (Pergamon Press, N.Y., U.S.A.)

HH—XK, BEEE (1963) : v 5 MR BEMEMOBT—I, BEAKELDE, 12(1),46-50,



