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Date Time fmin ftlEs h'F foF2 fxI
1/24 20:00 18 37 A S S
1/31 00:00 16 40 S S S
2/ 4 18:00 31 31EB 245EB 54]S 60X
2/5 06:00 30 42 A S S
2/ 6 06:00 : 18 37 A 60F 72
2/16 12:00 56ES 56ES S 70DS S
13:00 56ES 56ES S 80R 860X
15:00 54ES 54ES S 80R 860X
2/18 20:00 14 33 320EA 36S 420X
2/21 16:00 30 30EB 215 60F 70
4/2 14:00 58 58EB B 71 77X
4/20 01:00 19 41 315EA 42 480X
10:00 31 31EB B 44UR 500X
13:00 36 36EB B 59F 69
4/24 13:00 50ES S0ES 260ES 67V 73V
4/29 10:00 17 20 215 68 74X
5/14 16:00 B B B B B
5/25 09:00 B B B B B
8/6 20:00 10 33 220 35U0S 410X
8/17 21:00 9 26 S S S
8/8 00:00 23 39 A S S
21:00 S S S S S
23:00 18 26 S S S
8/11 18:00 28 28EB 290EB 31R 370X
19:00 16 16EB 250EB 19UR 250X
8/29 11:00 C C C C C
14:00 23 23EB 225 41 470X
1072 19:00 B B B B B
10/4 01:00 B B B B B
10/7 12:00 18 37 A S S
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INTRODUCTION

This data book gives summarized results for vertical soundings of the ionosphere at
Syowa Station, Antarctica in 1993. The observations were conducted by the Communications
Research Laboratory under the sponsorship of the National Institute of Polar Research of
Japan. The location of the station, specifications of the ionosonde, and the symbols used in
this data book are as follows:

LOCATION OF SYOWA STATION

Geographic Geomagnetic
Latitude Longitude | Latitude Longitude
69° 004’ S 39° 354" E -69.8° 78.2°

SPECIFICATIONS OF THE IONOSONDE USED AT SYOWA STATION

Items Specifications
Frequency Range 400 kHz - 15 MHz
Transmitting Power 10 kW (peak value)
Duration of Sweep 20 s
Transmitted Pulse Width 80 u s
Pulse Repetition Frequency 50 Hz
Frequency Marker every 1 MHz
Height Range 0 - 900 km
Height Marker every 50 km
Recording Media 35 mm film
Power Supply 100-V-AC, 2.0 kVA
Transmitting Antenna and 30-m-high vertical delta antennas
Receiving Antenna terminated by 600 Q
OBSERVERS

Observer:T. Yamaguchi
Scaler: K. Fukushima

DESCRIPTION

a. All symbols and terminology in the tables or figures of ionospheric data are used in
accordance with the “URSI Handbook of Ionogram Interpretation and Reduction
(Second Edition 1972)”



b. Characteristics of Ionosphere
fxI Top frequency of spread F traces or oblique traces.
foF2 Ordinary wave critical frequency for the F2 layer.
fEs(ftEs)Top frequency of Es layer as reflected overhead.
fmin Lowest frequency showing vertical ionospheric reflection.
h'F Minimum virtual height of the ordinary wave F trace as a whole.

Symbols
@) Descriptive Letters.
The following letters are entered after, or used to replace, a numerical value on the
monthly tabulation sheets.

A Measurement influenced by, or impossible because of, the presence of a lower thin layer,
for example, Es.
B  Measurement influenced by, or impossible because of, absorption in the vicinity of fmin.
C Measurement influenced by, or impossible because of, any non-ionospheric reason.
D Measurement influenced by, or impossible because of, the upper limit of the normal
frequency range.
E Measurement influenced by, or impossible because of, the lower limit of the normal
frequency range.
F Measurement influenced by, or impossible because of, the presence of spread echoes.
G Measurement influenced or impossible because the ionization density of the layer is too
small to enable it to be made accurately.
Measurement influenced by, or impossible because of, the presence of stratification.
Presence of particle E layer.
Measurement influenced by or impossible because the trace has no sufficiently definite
cusp between layers.
Interpretation of measurement questionable because the ordinary and extraordinary
components are not distinguishable.
Conditions are such that the measurement cannot be interpreted.
Measurement refers to the ordinary component.
Man-made perturbation of parameters - Presence of polar spur traces.
Range spread present.
Measurement influenced by, or impossible because of, attenuation in the vicinity of a
critical frequency.
Measurement influenced by, or impossible because of, interference or atmospherics.
Value determined by a sequence of observations, the actual observation being
inconsistent or doubtful.
V  Forked trace which may influence the measurement.
W  Measurement influenced or impossible because the echo lies outside the height range
recorded.
X Measurement refers to the extraordinary component.
Y Lacuna phenomena, severe layer tilt.
7Z  Third magneto-electronic component present.
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(i) Qualifying Letters
The following letters are entered in the first column before a numerical value on the
monthly tabulation sheets.

D Greater than.

E Less than.

J  Ordinary component characteristic deduced from the extraordinary component.

M Mode interpretation uncertain.

O  Extraordinary component characteristic deduced from the ordinary component.

T Value determined by a sequence of observations, the actual observation being
inconsistent or doubtful.

U  Uncertain or doubtful numerical value.

Z Measurement deduced from the third magneto-electronic component.

(iii)  Definitions of the CNT, MED, UQ, and LQ

Median count (CNT) is the number of values from which a median has been computed.
In addition to numerical values, the count may include certain descriptive letters.

Median (MED) of a set of numbers is the middle value when the numbers are arranged in
order of magnitude, or the average of the two middle values if there is an even number of
values.

Upper quartile (UQ) is the median value of the upper half of the values when they are
ranked according to magnitude; the lower quartile (LQ) is the median value of the lower half.
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IONOSPHERIC DATA STATION SHOWA-ST.
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IONOSPHERIC DATA STATION SHOWA-ST.
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6] 19 19 24 30| 25/ 10 10/ 15
B B B B B B B B
1| 25 24 30[ 19 19 24 25| 18 55 56 19 30| 30 14| 18 20
B B Bl B Bl B B B
8| 25 235 13 18 24/ 19 21] 18 20 18 18] 18] 30/ 16/ 17/ 18
B B B B B B B B 5 B B B §|
9 20 21 52| 40 31 18 24) 17 14| 18
B - B B B B B B B 5 B B
10 13 24 19 18] 19 24 25| 15/ 19 16 16
B
11 14 14 14 14| 8 13/ 14 14| 16 23 36 51| 19 31 20 20| 20| 19 14 16 15/ 14/ 8
B B B B B B B B B B B
12] 14 14 24| 15 16 30| 20 . 24 33 14 14 8l 14
T SES
13| g 11] 19 24| 19 30| 24/ 24| 19 23 52 54| 24/ 19 19 24| 18] 9 22 18| 14/ 13 18 15
B Bl B B Bl Bl B Bl Bl Bl B| Bl B B
14 16 20 19 24| 20 30 19 17 10 19
Bl B B B Bl Bl Bl B Bl B
15] 25 24 25 20 18] 20 57 19 19 10| 14/ 20/ 18 10
B[ B Bl C
16| 16 24 24| 24 23 16 20 19 19 24| 19 10 19 16/ 19 30 18 19/ 10/ 13
Bl Bl Bl Bl Bl B Bl Bl B Bl Bl B B[ Bl B B
1713 19 16 57 19) 14 10| 16
Bl B Bl B B
18 18 18] 20 19 19 14] 15 19 19 19 19 15 15| 16 18 18] 13 10/ 30
BB B B B B
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20) 16 15/ 14/ 15 17 15 15 14] of o 16 16 16/ 15 19 16 18 14 23 18 13/ 13 18 14
BB
21| 14 13 18 31 2; 18 30] 24 15 18| 18] 18 16/ 19 30{ 20| 15/ 18] 23] 19 23] 17
22| 15/ 19 16 18 300 18] 18| 19| 55 54 35 51| 31| 24 19 22 30/ 37 14] 16/ 19 18 7
Bl B
23| 13 20 20| 25 15 31| 16 16/ 19 19 16 16/ 16 18 1g 18] 19 15| 14| 9 g 20
E
24| 17] 24| 15 1g 16| 21| 19| 22 19 24| 20 18] 14| 51| 56 56 54/ 36/ 19 19 18 18 17| 13
25) 14 16 19 19 16 9 13| 16 15 18 18 19/ 18/ 18 16 13 18 19 o 18 13 14 18
B B B B B B B B B B B
26) 13 g 8l 24 21 20 24/ 32 18 17 15 14 21
B Bl Bl B Bl Bl B E’ Bl Bl B B B BE S E S B
217 18 20 53 56 41) 20| 24 16 19
B B B B B B BE S S
28 21/ 20 35 21 18 18 1g 18 51 20 20| 18 18 19 19 19 19
B [E
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Bl Bl B ﬂ Bl B E S Fl E S
30f 17 18] 21 25 20 24 19 40| 24 30| 55 50 53 53] 18] 18 16
Bl B Bl Bl Bl B B B B B B B B
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IONOSPHERIC DATA STATION SHOWA-ST.

JAN.1993 n'F (kM)

45°E MEAN TIME (G.M.T. + 3 H)

LAT.69°00.4'S LON.039°'35.4'E SWEEP 0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING
H
N\J00[01(02(03[04(05(06/07]08(09(10/11]|12(13/14[15({16/17)18 19(20(21(22(23
B )4 BE S Bl S S
1]320 250[240 [310[250/210/210205 230(215(200[215215(240[225240(275(265
A AT K S| S Y S AN S A S B B B NE S| A B
2 255 220[200/260 235 | 270[290] 225
A S S S S Bl Bl Bl B Bl B B B B B ﬂ Bl Bl A E A A
3 210 250[265/300
Al Al Bl Bl Bl B B S| Bl Bl B Bl Bl Bl Bl Bl B B B S E S A
L 240 [260/320
5§ ﬂ B B A q"ﬂ B S| B B B BB B TS A
5 J 255 215 250[220/250280
. BB B ﬂ* ﬂ BB B B ﬂ B B B SE S S A
6 4210210 2801230
S A B S SE A B B8 B8 S B8 S ﬂ B 8 B B S[E BE BE S| A
1 300 240 230 (280275350
I K A B B 5 S BB B B B Y B A S
8 280 225 2150215 [290
B B B B S B B B B B 3| B B B B B T AL A
9 205 28002300 [255/240[270[265
A B A B B A S 5B B B B B B B B B A S |E S A
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- S Y 3E 5 A
11{260/240[2700250[2202400215[200/200245(230 |200225 [230[230 21# 270 250
A B [ Bl Y Y A Bl B Bl B B B Bl B A
12 220 210 210 210 |205 260260
N S A S s § S 3 S S8 S TS
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B A B B S B S B B B B B B B B B BE A
14 220 205 245 |280/230[275/245
Al B Bl Al Bl A AE Al A Bl B Bl B B Bl B B[E S E AE A Al
15 295 230[210/2500260[250220
A A K K BB N BE S S ¢ o S 3 S 3 TR
16 245 215205200[225250{250[270/230[260
B B B B B B BB B B B B B B B8 B BE SE AL A
170230 2500210 240240310240
B Bl A[E A Al Bl Bl AE A A B A E S
18 290 25022521521 0220 205205205215 |200/235(240/300
ST B B SE A S B A A S| B B B A A AE A
19 330 220200 2200 |205205245/250 330
A A KE AE A A S H § S S S[E S
20 3052900200220 200/235/200/235/230[215(220[220{200[245  1290/245(270[250]265
TS S A AN B B § S § i 3 3
21)270300[350 195 [24020024572100 |2000210[210[200[240[255/265
A B S S A § B B B S S i B
221290280/335 215 |2102100200[225/200285[230/240{285/250255
A B B A A& 5 i I B
231|225 245 |195240[230{200[225(245/200[200/220[230[200/230[220/250[240/260
ST AE A A S S A A A S| HE S B BE B T8 A A A
24 250 205 2100 [205[265 27025024 0250315
S S S B S S H A S| A M AE Al Al A
25 2600235[2100215/1900200 J210[210[225200 285
N RE S A B S B A B B B B B B B B B8 S 35 OSES A A
26 260 I l 230260[265250[310
B S| B B B B B B B Y B B B B B B S BESES B
217 300[280250 [240[290
B S S B B B § B B TS S B S HE Al |E BE S
28 235215/2002600240 215220/220[235/250(250[260[270
BE A £ S| A S [ A i B B s SE S| |E SE A S
29| 129002500265 280[270/220[200 205200/205(210[205230[210[250[260[235225[265
TS A S A S B B B B B B 5 SES B S A S S
30]300 280205  [215 240250 '
31 S S Al Bl B S S S| S Bl Bl Bl Bl B B B B B S Bl Y S Al B
00/01(02103/04/05/06/07(08/09(10(|11(12/13(14|15(16(17/18(19(20(21]|22]23
et 91 ¢l 8 5| 6 4 71 7] 11/ 11] 11 7f 10{ 11] 10[ 13| 16 18 20/ 19 25 25 21| 16
U ]
MED |9 65/245/2540265/238[212/250242[208]225/205/205225(212/215(215(210216/215/240(245/245(248/262
E AE A E AE S SE [E [E [E S
U 9f300(290/302(298[290{270/280/270/240/235/215/235/240/245/235222[222230[242250/270270{278]268
L 0[p30/220(2500250/2200202/220/235[2001215/200200[205210/205(208[205/205(210/235(240/240[240/252
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STATION SHOWA-ST.

(G.M.T.

IONOSPHERIC DATA

45°'E MEAN TIME +1 %80 )

0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING

(0.1MHz)

FEB.1993 fxI

SWEEP

LAT.69°00.4'S LON.039'35.4'E
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STATION SHOWA-ST.

(G.M.T.

IONOSPHERIC DATA

45'E MEAN TIME + 3 H)

0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING

(0.1MHZ)

FEB.1993 foF2
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LAT.69'00.4'S LON.039°35.4'E
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FEB.1993 ftEs

IONOSPHERIC DATA

(0.1MHz)

45'E MEAN TIME

STATION SHOWA-ST.

(G0, T,

o)

LAT.69°00.4'S LON.039'35.4'E SWEEP 0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING
B
p\J00({01/02(03(04(05(06({07/08({09({10(11]12|13|14(15({16(17/18/19/|20(21(22]23
Bl B| B B Bl B B[ B[ B B B| B
1] 43 46 26 36 26 26 40 40| 33
B B B\ Bl Bl Bl B Bl B Bl Bl B Eﬁl
2| 42 44] 42 23] 30| 23 19 26 70
B B B B B |t B B[E B B B I B B
3| 38 33 28] 37 26 36 36 37 23 21| 24| 30 21 33
B B B B B T B
4 41 37 33 40 31 48 27| 27| 29| 25 31| 36 26/ 26/ 26 40
B T BE B[E BE B B T8 |fBE S
5] 33 51 gl 38 41| 37] 40| 42| 39 55 55| 56 52 23 30| 21/ 19 19 26
B ﬂ BE B B T B L
6| 49 . 28| 28 26 ) 5; 36| 26| 26 3; 35 30| 43 35 28 14] 26
B
7] 39 44 43 32 27 32 43 33 33| 33 26 28 33| 26 43 33
B Bl Bl B BI Bl B B| B[ B Bl B B
8 40| 33 32| 39 42 | 32 70110
B B B B B B B s| B sl BB TS
9 37 | 12 23 26 30| 28 42 32 60
B B B B B B B B B B ) B
10 go| 31| 33 29 33 27 27| 15 30/ 93
B B ﬂ B BB B B © B B B
i1 33 l 24| 25 30| 32| 43 43 43
BB B ﬂE BB ﬂ B B | B B B BE B[E BE B c
12] 32 36 50 28] 36 31] 30] 30 27
ﬂ B BE ﬂz BE BE B| BE BE B T B B T B
13 40 30 46 20/ 33 50/ 54| 56| 56 59 60 40/ 31| 60 43 30/ 30
B Bl Bl Bl Bl B E B
141 41 36 32 26| 32| 27| 33 32 55 27 25| 21] 32| 28 28
B B T BE B T B T8 [EBEB [EB
15) 26 26 27/ 28 32 40| 34| 16 36 36| 34/ 27 36 36 33| 25 19/ 11 10
T BE S SE BE S ﬂz S[E SE 3 B TS
16] 27 27| 27 26| 17] 30| 55| 585 31 56E : 55| 56 56 51/ 37 37| 41] 70| 42
17) 21 32 34 33| 33 27 26| 26| 25| 26 31 72| 64 73 32 26 33 47) 42| 38| 36
B E SE
18] 32| 28] 33 37| 38 39| 42 33 27 31] 34| 32 57| 56 26/ 24| 33 36/ 83 70
B B T BE BE B
19 a8 70 33 91| 21| 27 32| 27) 27| 32| 58 54| 50 28] 26 20 16 13 27
B B B B B B BE B BE B
20 22 31] 54 27 39 37 35 29 41] 40| 47 46 47
B BE 3 BE S
21| 47 59 32| 46| 32 17 39| 40| 41 27 56 54 28] 22] 40| 32 34| 59
B B B B B BE SES B BES
22] 40 36 35 41 | 58 60 54 27| 33| 32| 19 38 42
B B B B B B B | B T B B B |E SE S
23] 33 26 34| 31) 26| 28 26/ 51 200 18] 19 16
B
24| 28 37| 37| 32 27 40| 37 37 27| 27| 26| 27] 22| 27 26 27 27 17] 15 14
T S| BE BE B T BE BE BE B
25) 17| 38| 34 33 37| 36 33] 52 31| 51| 24| 26 26 32 25 24 31 30| 18 12
T BE ST B T B [ES
26 12 27| 31) 27] 27| 37 39| 26 33| 26 31| 60| 58 28 33 62| 24| 21] 15 12/ 11
T BE BE BE SE § T B
27| 12 39) 41) 29| 25| 15 23] 30 31| 52| 31| 53] 30 3§n2; 35 26 23 21] 41] 31
B 3
28| 26 32| 47) 46| 34 23 90 25 33 32 26 27/ 50 55 32 28| 22| 26 25 32
29
30
31 _
00(01(02(03/04(05/06/07108(09(10(211112/13(14(15{16(17(18(19{201/211/22/23
CNT| 23] 21] 19) 21f 20| 17] 16 13 13 19 18 20 21| 16 19 20| 18 20| 23] 26 27 27| 27| 25
T U [0 [0 [ [ q
MED| 330 33| 36 32 33 28| 32| 38| 33 29 32 30/ 30/ 30 35 33 30 28 27 29 27| 30| 30| 33
TBEBE [E £ [EBE BE [T BE
U Qf 42 40| 44| 36| 38| 38| 39| 54| 42| 48| 36| 55 56 55 54) 37 36 32 32 33 33E41 41 45
L Q| 26 30 33| 28| 28| 26| 28| 34 31| 26 31| 26| 27| 28 27) 30| 29 26| 26 26| 22 19 19 26
FEB.1993 ftes (0.1MHz) COMMUNICATIONS RESEARCH LABORATORY, JAPAN
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FEB.1993

LAT.69°00.4'S LON.039'35.4'E

fmin

IONOSPHERIC DATA
45'E MEAN

(0.1MHz)

SWEEP

TIME

+ 3 H)
0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING

STATION SHOWA-ST.
(G.M.T.
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]
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IONOSPHERIC DATA STATION SHOWA-ST.
FEB.1993 n'F (kM) 45'E MEAN TIME (G.M.T. + 3 H)
LAT.69°00.4'S LON.039'35.4'E SWEEP 0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING

p\J00(01102(03/04(05/{06(07({08({09(10(11]12(13(14|15(16/17/18(19/201(21/22]/23
IREERK g 9 Y B B B B j::j BB Y B § 5 S
Al Bl Al Al B B] Bl B Bl Bl Bl B Bl Bl Bl Bl B H E S S
2 205(240/2500280[245290
N S B B 8 B8 § S ﬂ B i B A
3 205/230/225(220 |240205205{200/235[205/250[240
B A AN B A A S B B A B SE S S Bl B BE BE SE AL S| A A
5 225]2400 210 245/250[270[320
S A B 8 S A A& N A B B B B |f BE BE SE B T A
5 300 215 210[235[230[240[235/200255(210290
Al B B\ S B B] B[ § E S
6 235 [205[235 205(210[230[235[250/235235/280
S S B S| A § S B S q 3 B Al B
1 2551240 280205[205 230022002500 [250/270[240
B A K S A B B B B B B8 B ﬂ S. B B A B A &
8 250 2250240
B B A B B B B BB B B ¥ al B 5 S S A &
9 | 250265
N A N B B A S B B B ﬂ B B B B I B TS B A B
10 230[27002500265
Bl & B ﬂ B B B B B B : A & & &
11 270[280 255
A B B B ¢ ﬂ B B ﬂ B B [E B B B B B B C
12 2251205 250/255/250250
A A A 5 w B B ﬂ B B B B B B B B T A
13 2951230 285/265/240265/250300
AN S B A 5 B B B BES S[E S B 3 A A
14 23502200 [245240 2402500250250
Al Al A Al Bl Al Bl S A B S SIE B
L5 21022525ﬂ23021ozzo 245235235(235245[250
A - S| BE SE SE § B T SE A 8 [FA
16290 |280/280[285(310 230 320/340/345 300240[250[235(270/250
N A AN A A Y § A A A
17 3102500250[25502450205 2500 [230
A A A A A B A A 5S TS EA X A XK
18 2152200220210 240 250[215[320
B A X NE AE A B Y & BE BE B A
19 3200 13300300 210[240/220] [335/325/215[215/215/235245[250[260[255
EAEA A A B A B B B B B a[ A A
203250250 sto 225230024 5245250(3000250230
A ANE A A A § A AE A 3 B 5 Bl 3 S A N A A &
21 300 280240 225(215 2700265
V) N A B B B B B S B B 5 B BE B N S A &
22 240 2501250305
Y B B B B B B B S B Bl B BE SE SE S &
23 205 2102002000200 |215[220 295(300[305
A& A B A A S T A
24 2250225 240[220205[205200{200{255{210[215205(245235/240[250[270
Al Al Al Al Al A S S| B Bl § E S[E S E S
25 225 200[220/225/225[215[240[235/200[230[230/225250
T SE S| A A S A AL 3 B ESE S [ESES
26295305 285255(205/205 2051220[230/215/260250[235/220250[230/230
ES A N A & I B BE S| S T SE B
27 285 2852502500215  |245] [225[220[200[200[285255[240[240[235(235240/260
ST A AE & B A Y Y S B B S BE A A
28 285 250205 235210 235 295[250/245[255250
29
30
hl
00(01({02({03/04/05/06/07/08(09|10(11(12(13|14(15(16(17(18(19/[201(21/22
C¥T) 5| 2| 5| s| 4 7| 5| 4 5 10 12 12| 15/ 10/ 11} 17| 17] 18 23 23 22| 19 15 9
EE [0 ij ij
MED 19 90278[260270[265(245/245259242]216/2210221[208/211/215220{218/226/248[248244/245/245(255
3 A S [E SE I L 3 I A
U Qf310] [298]300[282310/275[292[268/240/238[230[240/240225(232[232(250/265(255255/260[255(285
L Ql2g5| [232/228[250[205[220[250[2220210/215/210205205/2050208[215/215/240/235[235235/235250

FEB.1993 n'r (xm) COMMUNICATIONS RESEARCH LABORATORY, JAPAN
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STATION SHOWA-ST.

IONOSPHERIC DATA

+ D)

(G.N.MH.

45'E MEAN TIME
0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING

(0.1MHz)

MAR.1993 f£x1I

SWEEP

LAT.69°00.4’'S LON.039'35.4'E

QJ.A m | [ [ € o2 [+ = 2 [oa || |2 [ta Jor M [t [t PEOvet >+ m [t [t o [ (=€ C - ) oy —[>¢ O
o o
o~ =] o~ =]

e Ot |t | [0 |8 (|2 [ [>e kn | |oa |[oa |ta fn =& [p<ocolm |oa [p<ooftn [t (M |va PE—jtn =€ @ |2 (2 ~ MNP O
N - ™ ~ ™ ™ | o o
N o =] o o o~ o o ©

ZI I ) o —~ 2 ] > el >< r~jen >< r—|oa [ ] kN PEP<unftn 2 < Ed ] > B B 7] L o0 > >< O P OPENPI DS <
=y -r - o o o o - o~ - -r o
o~ o o (=] =] o o~ o (=]

h  [on joa (M peonpcO><oftn [t PEo| >+ [oa [t ([t [+ PErP<onfm [ta PO« [m >+ 2 <fn [ta |m [ K| | Sp<=p<sopm
o (¥ 2] (2] -- (2] o - - o~ - - — - (¥ 2] -
GL%I = o o Wm js o = o~ o lo
o [ e oaPeoNm PRI OMpl wPEcam [ O[PS ™ @ [a PR =|on PIApein] =P Oopemf (@ RO AIPOORRaRWO M Rl S oOpP<mkopio

u - [T2) w 2] - (¥2] - w (T2] [T2] o (T 2] o - - A -d w - (¥2] o~ (V2] o -
— o o o =] =) -] = o © o — =)

D€ O D€ O [DC 0 | >< DS K D<M >< r—[>< co|m >< co [>€ co|m o >< ca|m ©o [>¢ r—[>< —i |0 ™ >¢ oM >< 0O D€ WO DC O D€ [t DO o NPEOHPEOHDE N
DO | | - wn| w| | | - w w| W ~ ~ ~ wn| | vl w ~ - ~| ;0| W :n
o) =) =] o o o =) — o

Penn  Pemtn e OpcuPcoopP<i M [PRO| oop<opP<oP<mim P<=rm Ko< opPopic| —i><ookn m P<wnpd<ocolm [» —[>< —~ N< OO o
- (¥2] - “w [ o (Y2] o o o o o (¥ 2] [2] o —~ o <o o —~ e~ | d A =d o e ~ o ~ WO
— =) o o o o o o i
o ©o S oPCMPC P OPC P /Mm < o coPE PSS~ |m =] e DG v ©o o D€ WO [>< i[> M [>< N [>< co M =P r<O o B e e e

o [ d (T2 (T2 ] o ©co wy o o o o o o o Lt ©co — r~ o L o) ©co u o r~ ~ o e~ WO
— o o o — o =] =] ~— o |
P SCoNpe e (M PO O[O [m [p<injm hEa @ M PP =M |M PO npeinpe e oM (M@ PSP o(m [ [5<O>< CO[>< O [5G v [>< O
o o o o e~ [ — (-] w ©o P~ o <o o~ oo o o A e] L2 — r~ (o] o
oy o =) — o — o © =) —
- CO| ohjm |[peorp<corp<Olm [P<Oojm L pL<m<m<om |m (M (M PRopkiepPpi~m [PKwom MoPp<opicuim m Ko o APPSO
w| w - W ~ o o w| w| w o —~| o —~ w| o o wl W | A4 e ~| w
— o o O vt —
@ [m [Koojm Pp<wm <Xom [m pP<<m [<r-p<oolm |m @M [m P<oP<<pimm ><«ijMm (M [P<upP<om |(m [p<©om [ OP< =T <©
o o o w© — w| w oo r~| ~ o ~| o w0 M| 4 | ~| w
— o =3 o =) =) =) =] — o
~[Pm @ @ <wp<om |m jm (@ P<om @ @ @ |m @ [m p<m N <wnjm pE<=rp<—[p<<r/m | |ma |m oS <o
b o | o [ ] ©co oo =~ e~ - o <o o~ — —~ <o o
o o =] WW v~ o
1&_nn e (| [ [><cu| ovea [ [(mM (M |m |(m (M (e (M M@ (M p<onjm  Peonjea  [P<wo|ea |pa  [p<r—[@ (M [ea (M R o EEGIEGIEG
—~| w — [ —~ o w| ~| -~ wn
— o (=] o =] (=] — o o
ofT@m @ @ XS Sm m jm [m |jm Kwm Koo |m Pajm p<om @ [m ~[M | [p<cujm (M [ [m [ o< oo oL ™M
o ~| ~ o w© w —~ —~ w o | ~| w
o o o =] — =)
o em @ m <o om m |m |m P<<wm [m [<wlm Pp<oob<colm P<wom (M @ —|m |m [><cojm |(m |m |m [»n S<wW| o><oco
w© w| —~ w © - - w© — e DN 4 © o -
<o o =] o © = o = o o
P e I I e om |(m (o2 (M fjoo (M (M </m |m (v |(m |va [ [ [ [t [oo (M@ [ (M (M (M |m |m | = o<
w (V=Y w© ©o w| w| w
o lo o o
— PP @ @ @ j» [m @ O (@ M | (ea | [>+ (| [>+ [P<«—4jm [ |mM (P<om >+ [P<r—-|(m (e |(Mm (M |m s O N[PS oo
= v 723 wn - g wl | =

o o o o o =] =) o
<O @ m @ [<om [m jo w kn [m M |m jm | @ pP<wpP<wm o @ @ @ [ p<eica @ M (@ S D[>C N [>< oo [>¢ =
prg (¥2] - oo - - - o -

o o o =l = o ©
o PEN@ Rem @ ;o K=o v jtr ;o @ @ jtn <O [ M ><onfen M@ M@ (M (>~ (M |2 [oa (M [+ [ (M O[5S~ [5< O [>< oo
i L < o —~ ™ =3 | —~| o

=) o o o = o o l©o
< [e@n [ [ @ jn Kok v p<elke Mm@ @ v |m @ (@ [ [m = oy v fvn v jm (M@ @2 |vn |2 s OP<n| ™
o - (" 2] - - b - - -

o o =)
q«.mw < = | [»a [ [oa = |o» |o3 o2 [+ [+ |@ |m wm CENCECEE G CEEC colm | per=[a [oa  [;a = N[ o
o w —~ 24 w©
o
~ [P o m [t jkn (v |m [ (M kn (v >+ |m m M o M [ [¢ | | 2 | (M ¢ 2 [t [m |t [ ~ —i[>¢ W
w w
o o
— [ o e |2 | K 2 o2 [en >R ) ] G2 & vy fn | <G < (2 <G & <G o o < |2 vy |2 3 w2 Y
o o
o @ ¢ |2 [m [on [ [vta m [va [t jn (= [ [v» [m k2 [t M 2 2 | (= |2 |2 |2 |2 |2 (2 | [mM <C pey
o o
= | N M| =< DO~ O N O| | N M| < N O~ (O OH| O|vH N M| < DO I~ | O | O v B a o | o>
= || | | | | | H | H AN N N N N N N N NN H = (e

JAPAN

COMMUNICATIONS RESEARCH LABORATORY,

(0.1MHz)

fxI

MAR.1993



15

STATION SHOWA-ST.

(G.M.T.

IONOSPHERIC DATA

45'E MEAN TIME e 3319 )

0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING

(0.1MHZ)
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MAR.1993 ftEs

IONOSPHERIC DATA
(0.1MHz)

LAT.69°00.4'S LON.039°35.4'E

SWEEP

STATION SHOWA-ST.

45'E MEAN TIME (G.M.T. + 3 H)

0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING

H
D 00101102103[04/05(06(07/08/09(10(11|12(13(14(15(|16/17(18(19]20(21]22/23
E B| B|IE BE BE BE ﬂ Bl
1| 29 34| 42| 35| 36 22 22 27| 22 25 30 31| 32| 31| 30| 26| 26| 22 34] 41 42| 68
B B B B B B BE SE BIE B B[ B 8|
2| 42 23 70| 37 43 26 37 55/ 32| 31 30/ 12 40 41| 94
B B B B sl B s‘ B T8
3| 43 42| 33 70 36 26 39 25| 28| 30/ 27| 26| 39 42/104] 72
B B Bl B BI Bl B BI B[E ﬂi Bl B E B Bl Bl Bl B Bl B
4 31 39| 25 38 34 32 16 30
B B B B BE BE BE ﬂz B BE BE BE BE BE BE B|E BE B
5| 36 38 29| 37 55 31 59 55 36 40| 26 30/ 27/ 20 19/ 17 33| 33
T BE BE BE BE B T BE B
6| 22 a0l as| 44| a2 34 42| 33| 26 27 27| 31| 60 56/ 59 31| 30 23 26 23] 21| 38 59 41
T8 B B B B B sl B B B CE B |E BE B C
T| 42 37) 40 33| 31| 23 31| 43 30| 24 40/ 40 70
B B 58 8 B 8 sl B BE B B BE B B B
8 10 40| 43 37 35| 60 30/ 30 41] 41] 59 41
c B B ﬂ B ﬂ BE B B B |E B
9| 47| 46| 68 4o a6 40| 456 32 57 24| 24] 27] 41| 42| 42
B BB B B B8 B BE B B |E B |E BE B
10| 33 40 39| 24| 40| 42 30 22 30| 22 20[ 19 13 17 27
B B BE 5 BE BE B B
11 24 35| 42 42| 33 33 38| 38 27 28 36 31 56 39 27 28| 43 41] 33
B Bl B B Bl Bl B Bl Bl B[E Bl B|E B[E B
12 17 34) 16 32 0 29 29 45 41] 33
B B B B ﬂ"s B B ﬂ BE BE B B[E B B B
13] 70 34 16 37| 52 29 21 43
B B B B qf BE SE B ﬂ BE B BE BE B
14] 41 33 28 50/ 55 54 32 30| 30 38/ 33| 33
B BB B B ﬂ B ¢ ﬂ B B 5 % B
i5 32 43 21 5 41] 39 39
BB B 5L B B Bl B B
16| 38 30 37| 27] 33 30 0 0 40/ 33 42
BB B B B ﬂ ﬂ BB B B B
17] 41] 39 41 37 41 33 30 33 38
B BB B B B B B B B B I B
18 10 36 27 19 21| 22
LB £ B |ESEB B
19| 26 31/ 35 43| 40| 28/ 16 20 22 30] 17] 35 37 26 21 21
B B B B B B B BE S
20) 38 33 52 2g 33 i 935; 46 47 39
B E B
21 46 43] 42 42 37 38 5&236 30 40 7141d
T B ﬂ ﬂ B B B B B B B |
22| 38 39 49 26 41 17| 33 39
B BB T SE S B B
23] 40| 66 65 40 35| 41] 28] 30/ 24| 25| 26 17
B B B B B B B B B
24| 37 66| 23 371 33 68 38 41
B B B B B B B B[E B BF
25) 39 34 37| 40 30 42 34| 40
BE B E B|E B[E B[E E B[E B
26| 42/ 70 71 50| 38 37| 26| 26 31| 26 30 30 30 19 15/ 30
B q"a B B BE SE BE B
27| 42| 42| 39 59 33 31 55 31 39| 33| 37
BB B BL B B B8 B B B
28] 37| 38 41] 33 78] 67/ 52
B BB B B B B B ¢ B B B
29| 70| 54 45| 41 32 42
B B B Bi B B B BE B iq
30 31 47| 33 47 33 51 43 43 13
B B B B |EBE S B B B
31| 70 39 43 75| 41 41 39 31 23 18 40| 42
00(01/02(03(04(05/06/07]|08({09]10(11]12(13 9 21122123
cNT| 96 25 220 22| 21| 19 14| 10 14/ 11 13| 7| 10| 14 19 18] 24| 25| 23] 24] 26 27 27| 25
o T [E |E BIE BE BE BE B[E BE BE B
40l 39 42 40| 37| 33 36/ 30| 38 30/ 30/ 31| 36 32/ 32 32 30/ 30 30| 24] 34| 40| 40| 40
T [ BE BIE BE BE BE BJE BE BE B
U Qf 43 44| 49 47| 42| 37) 42 35 41) 41) 39 55| 55 37 52| 55 31| 32| 31 27) 40 42| 47 46
T B |E BE q* T BE ﬂ
L 0| 37| 34| 34 33| 33 28/ 27] 26 27 28] 27] 30[ 30| 30/ 30/ 30] 28 27 24/ 20 26 21| 33 33
MAR.1993 ftEs (0.1MHz) COMMUNICATIONS RESEARCH LABORATORY, JAPAN



MAR.1993 fnmin

IONOSPHERIC DATA

(0.1MHZ)

45°E MEAN TIME

T8,

+ 3 H)

STATION SHOWA-ST.
(G.M.

LAT.69°00.4'S LON.039'35.4'E SWEEP 0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING
H
p\J00(01102(03(04(05/06(07/08/09(10(11|12(13|14(15[16(17(18(19]|201(21(22/23
B E 3| B|
1 o 13 10 15/ 13 9 18 15 15 18| 30 | 31| 32 31] 30 18 18/ 19 15 15/ 13 10
B B B B ﬂ B BE S B B
2| 138 15/ 30| 19 19 24| 25 55 32 31 30 10| 15 14/ 15
3123 9 6 9 24 15 % 2 ﬂ ﬂ i8R 23| 21 30/ 18 1q 14) 14 10 9
B B Bl B| B Bl Bl Bl B 4§‘ Bl Bl Bl B Bl B
4 25 9| 22 30 34 32 14) 30 .
B B B B BE S B
5] 14] 18 19 21 55 31 59 55 36/ 40 26/ 30] 27/ 20[ 19 17| 10/ 11
6 o 17 19 18| 18 20 20 14 19 20] 19) 31| 60 56 59 31f 30{ 20 18 23 21| 10 18] 23
B BI Bl Bl B B Bl Bl B C &
1] 15| 21 21] 26/ 8 23 31| 31] 30 24 14| 15 14
B B B B| Bl B B‘ B B B Bl B
8 15 30| 22 25 35 60 300 30 20] 19| 19 24
(o B Bl B Bl B B Bl B
9( 15| 19| 14| 14 20/ 19 18 20 57 20] 24| 18 19 16 19
B B B B ﬂ ﬂ BB B
10] 18 30 24) 8 24 25 30 19 30/ 19 20 19 11 10/ 8
B BE S B BB
11| gl 10 16 22 18 15 14 18] 18 16 36 31 56/ 39 15 7] 14 24/ 8
B B B B B B B B B B B
121 29 1 8 24 50 29| 29 31 18 10| 14] 30/ 7
B Bl B Bl Bl Bl Bl B B B B B
13] 20 8 8 37 52 29 24| 30 18] 13 9
B B B B ﬂ TS B[ B B B
14 14 18 19 500 55 54 32 23 30/ 30 15 14/ 9 19 18
B BB B B B B C B B B BE S B B B
15 10 30/ 16 55 14/ 16 14/ 19 19
BB B B B B B B B B
16] 24/ 9 22 21 Lﬁ 30 30 30 19 10/ 9o 19 20 20
B| B Bl B B Bl Bl Bl B B Bl B B
170 o g 15 23 30| 24 30 | 24| 15 14] 15
B Bl Bl Bl B Bl Bl B B Bl B Bl B
18 19 19 23 35/ 30| 25 30 24/ 19/ 9 9
TS |E SE SE SE S B B
190 14 10 24/ 31 18] 19| 18] 20{ 19 30 14 35 37 23 29 31| 31 31| 24| 19 11 10
B Bl Bl Bl Bl B B B[E S E S
20| 18 10/ 16 21 23 | 57 31) 31) 56 55/ 31 10 10/ 10/ 17] 19
B B B B 3' B B
21| 21 13 1 23 18 25 55| 36 30 30/ 36 56 19 18] 9 13 14
E S B Bl B[ B Bl Bl B Bl Bl B B
22| 14/ 39 9 19 24 550 30/ 30/ 31 12 10| 13 13
B Bl B E SE S Bl B B
23] 30| 13 50 30 23 18 28| 30 20 19 18 19 29 30| 24| 30 21 10
B B[ B| Bl Bl Bl B Bl B B|[E S[E S| B B
24| 24 13 13| 16| 18 30 36 24 100 8 19 15
B B B B B B B B B B B B
25| 19 30 23 23 30 30E ] 38 16 16 10 1g 14
B E
26| 14/ 24/ 24) 19| 30 23] 19 19 31) 24| 30| 30 30| 36 55 34 31| 31 24| 19 19 15 11
B §| Bl Bl Bl BIE S E S
27| 23 30| 24| 21 24 29 55 31| 56 55 30/ 50/ 23] 8 8 22 21| 24
B B B B B B B ﬂ B B B B B B
28| 24| 24| 24] 20 39 24| 20| 25 19 16
B Bl Bl Bl B Bl Bl B Bl B Cl Bl B Bl B
29| 24| 14 21 22| 16 31 31] 40/ 31
Bl B Bl Bl Bl Bl Bl B B
30 200 19 14 14 19 51/ 50| 30| 24| 25 30 14 14] 16/ 19
B B B B ES| B B
31 22 31] 21] 24 22 23 39 31 31 31| 30/ 24| 20/ 23] 11/ 9o 9 14
00(01(02(03/04({05/06({07/08(09(10(11{12(13(14(15(16(17(18(19(20(21/22123
CNT| 33) 31] 31) 31f 31] 31) 31 30 31] 31 30 31| 31 31 31 30 31 31 31 30| 30| 31 31| 31
B B B B B B B B
MED| 20| 18] 21] 22| 23] 23 55/ 55/ 30/ 30/ 30 20/ 16/ 14 16/ 16
Bl Bl B Bl Bl Bl Bl Bl Bl Bl Bl Bl Bl Bl B §] Bl Bl Bl B B
U QI 24 31 56/ 55 24/ 20/ 19 20/ 24
B
L Q] 15/ 13 14 18 18 19 19 23 24 30 31 55| 320 31| 31| 29| 25| 23] 16 12 11 13 11
MAR.1993 fmin (0.1MHz) COMMUNICATIONS RESEARCH LABORATORY, JAPAN
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JAPAN

STATION SHOWA-ST.

(G.M.T.

45'E MEAN TIME
0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING
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STATION SHOWA-ST.

IONOSPHERIC DATA

+ 3 H)

(G.M.T.

45'E MEAN TIME
0.4MHz T0 15.0MHz IN 20.0SEC IN MANUAL SCALING

£xI (0.1MHz)

APR. 1993
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STATION SHOWA-ST.

(G.M.T.

IONOSPHERIC DATA

45'E MEAN TIME + 3 H)

(0.1MHZ)

APR.1993 foF2

0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING

SWEEP

LAT.69°00.4'S LON.039°35.4'E
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IONOSPHERIC DATA STATION SHOWA-ST.
APR.1993 ftEs (0.1MHz) 45'E MEAN TIME (G.M.T. + 3 H)
LAT.69°00.4'S LON.039'35.4'E SWEEP 0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING

H
p\J00(01/02(03/04(05({06(07(08/09(10(11/12(13/14 18(19/201(211(221(23
B B B B B B B B[E B B T8 B
1| 83 40 34 46 J 31| 56 59 15 39
B B BE S BE BE BE B T BE BE S B B B
2| g0 32 38 34| 27] 33 38 15 55/ 55 58 40/ 30 29
T BE BE B T B £ BE BE Bf BE BE B
3| 33| 26 29 44| 40| 39 40 33 22 24| 30 30| 26 26 30 15 14/ 9 9 8 8
E S|IE S[E B/[E B|[E B[E B[E B E B
41 33 42| 38| 38| 27) 46| 52| 33 30/ 30 30 30| 31 31| 31 15 53 40 26 42| 47
B B B B B B B B B B
5| 51] 39105 60 28 13 21 27 30/ 40/ 42
1 T3S T B
6| 43 47) 32 72] 42| 27| 19| 63| 24| 26 31 33| 40| 39 43 16 17 9 12 37/ 70
B B B B B[E B|E SE SE S I BE B
1] 317 32 47 38 33 57 36 54 55 56 18 23[ 40 37 48 47
B ﬂ B BE B T B B
8| 34| 43] 70 42| 33 32 36 33 33 40 55 19 26 95/ 59 105
B B B B BE BE B B BE SE S T B
9{ 27 10| 52 27 30/ 24 56| 56 27] 13| 60118 52| 38
B 5 B B B B B B B B B B B B
10] 33 64 42 38| 41] 37
BB B B BE BE B[E BE BE BE IS5 BE B
11f 26 41 57 52| 46 31 28] 30| 29| 25 18] 17] 15 14] 12] 32
B B B B B B B8 B B BE B E BE BE BE B B
12 47| 56/ 80 58 56 19 21| 15 27
Bl Bl Bl B Bl B
13] 48| 33 27| 28| 28 33/ 33| 36| 42 32| 20| 40| 70 70| 47
Bl B B Bl Bl Bl Bl B| B B‘ B E B
14 43 38 59 37 23 32| 32| 32 28
B C B B B B B B B ﬂn 5 B B B B
15] 74 40 31 21 55 70
B B B B B B B B B BB
16 40{ 33 33 70 42 §0 3 39 34
B B B B B B B B B B B B B iB
17] 38 26 0 16| 44 33 27
B B B B B B B B B
18] 38/ 40| 59 74| 29| 28 37 § 40/ 40| 26
B B B T 5L B B B B
19| 33 29 42 42 a1 27 25| 22| 23] 22 23 38 5 43 43
B B B BE BE B BE B C B
20 22 41] 65 37 37 66 31 3ﬂ 36 26 40/ 42| 38
B B B BB B ﬂ BB B B B BE
21) 40| 80| 84 39 0 40 24
B B B B B B B B 5 35 B Bl B
22] 51 43 28 27 4 2 43 46 58
E BE BI[E B|[E B[ B B[E B|[E B
23] 70 42| 60| 37| 33| 37/ 52| 46| 38 17 23] 30| 23] 24 0l 14) 10| 33 40| 25
Bl B B E B[E BE B[E B[E B[E B[E B E B B
24| 32 37 i1 7] 32 19 30/ 24/ 30| 35 50/ 30 71 12] 135 26 27
B B BE BE SE B BE BE B B B
25| 37 41] 37 26 43 46l 57 41 37 30 50 36 5 200 19 3
E BE B EBEBEBICEBEB B E B B[ Bl
26| 42 37 41) 37] 36 27 19 11) 11 18 20| 24 30/ 30 4 23
B T B [E ﬂm B ﬂ? B B BB
217 27| 16| 32| 34) 40| 33| 39] 34/ 21 21 36| 30| 31 30 § 12 16
E B[E B E B[E B|[E B[E BIEB B Bl B
28 31 37 40| 46| 33 17] 10/ 18] 19 16 24] 23| 23 23 25 9 12 27
T BE B I BE B B
29 27| 32| 27) 26| 16| 27 26 12| 10/ 18 10 27| 24| 24| 23 1 31| 31] 51 48
B BE SE S|E SE SE S B
30 10 51 52 47 37 38 43 39 54/ 51) 30/ 25 26 8 38| 27| 27| 39
Sl
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T EBE [E [ESEBE BE [E BE B I
U Q) 51] 45 60| 44| 47) 42 46 43] 38 30 31| 34] 40 50 56 43| 31 30 24| 23| 40| 43| 46l 47
E B E B E B[E B[E B[E B[E B[E B[E B[E B
L 0] 33 35 32 33 33 27 27) 32 20| 18 21 28| 24| 24 30 23| 24| 20| 16 16 15 26 32| 27
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IONOSPHERIC DATA

APR.1993 fmin (0.1MHz)

45'E MEAN TIME

(G

M0 T

STATION SHOWA-ST.

e B3 50 )

LAT.69'00.4'S LON.039'35.4'E SWEEP 0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING
DH000102 03/04(05(06/07/08(09(10(11(12(13(14(15/|16(17(18(19]20(21(22]23
B B B B 5 B B B T ST S B B BB
1] 24/ 31 30 24 31| 56 59| 55 50/ 50 15 10
B B BE S BlE ST SE S S| SIE S T 5 B B B
2| 24 25 30 23 18] 14 38 13 55/ 55/ 28 51| 50/ 50 40/ 30 29 ge s
3] 8 7| 19 18] 19) 22 19 24 12 2; 300 30| 23| 24| 30| 23| 24| 28| 15/ 14| 9| 9 8 8
E SIE
4| g 14| 14 14/ 16 14/ 19 15 30/ 30/ 30] 30| 31| 31| 31 2#4;0 20/ 15/ 24/ 7| 7] 9 14
B B B B B B B B B B B B
5/ 19 16 30 16 19 54 - 13 13l 9 9 19 11
6 o o 71 of 7l 14 15| 16| 24] 24| 31| 23] 24] 39 24| 21| 24 of o 9 7 719
B B B B BE S[E SE SE S TS
T| g 16 29 19| 16 25 36| 54| 55 56 31| 30/ 31) 18 23] 8 9 16/ 17
Bl Bl Bl B BIE S B
8| 14/ 24/ 16 18] 14| 9 10] 19 23] 30 55 50 19 19 19 20 10 25
Bl B B BI B Bl BIE S[E S
9| 15| 10 24 20 30/ 24 56 56 55 31/ 21/ 13 13 14/ 9 11| 9
B B B B B B B B B B B B B B B B
10] 14 15 30 31 19 8l 17/ 20
BB B B B
1d |23 30| 24| 24| 24 31 28| 30/ 29) 25 23] 35 18 17| 15/ 14/ 10/ 9
B Bl Bl Bl B Bl B Bl B B B
12 9| 8 16 30 | 56/ 24| 24| 24/ 19 18] 21] 15 8
B B ﬂ B B B B I
13| 11) 8 8 8 10 13 19 16 19 55 19 100 9| 9 14] 10/ 16
Bl B B Bl Bl Bl B B| Bl Bl B| B B
14| 19 19 14 24 | 30 24 23 of 8 10/ 10
B G Bl Bl B Bl B BI Bl B[E S Bl Bl Bl B Bl Bl B
15] 10 30 19 21 55 20 13
B B BB B a| BB B )
16 30| 19 18] 16 25 30 30| 30/ 30/ 23 9 10
B Bl Bl Bl Bl Bl B Bl Bl Bl Bl B Bl Bl B B
17 23 18 J 30 16/ 9 11| 10[ 13
B Bl Bl Bl Bl Bl Bl Bl Bl B B
18| 10/ 19 19 14] 10 11 | 24 21 11] 10 16 9 ;q
B B B E S B Bl B
19] 10 19 19 21 16l 14/ 25/ 22| 19 19 19| 30 24| 24 30| 15 10/ 10
B B B B B ¢ B B BB
20 10 19 10/ 10/ 14) 14 31] 31 36 4 31 100 9 19 21
Bl Bl B Bl B| B B Bl B Bl B Bl Bl B B B
21] 100 1] 30 24 30 10 24
Bl B B Bl Bl Bl Bl Bl B B B B
22| 10 31 19 19 36 30/ 24| 24| 15 14/ 16 19
B
23| o 30| 30/ 10 19 20/ 26 19 19 19 23] 30 23 24 30| 25 24| 20/ 14| 10 8 9 22
B B B T SES S B
24 13 14 20 19 18| 19 30| 24 30| 35/ 50 30/ 36 24 23] 16 10/ 15 10 15
B B B S S BB
25| g 14| 23 21) 16 25/ 16 19 18 38 50/ 36/ 50 56 30[ 15 24719 fin 1%
B
26 13 24| 30| 19 18 19/ 19 11] 10 18 zogzg 30| 30 23] 23| 16| 24 23 Ny
217 of 9 17 10/ 15 11 10| 14 21| 20/ 36| 30 31| 30/ 23] 30 16 16 19 g 10
B
28| 10] 10/ 18 18 16 16 8 18 19 1; 24| 23| 23] 23] 25 21) 18] 18/ 19 19 1 8
E
29| of of 8 9 10 9 8 8 10/ 18 17 20 21| 24| 23| 20[ 11] 8 11] 10| 9 9 14 9
B BE S| [E SE SE SE SE SE S B
30| 10 24 11 19 14) 15 18 19 54/ 51| 30| 25/ 26 26 18 21 18 of 8 710
25l
00l01102(03(04]05(06/07/08/09]10(11]12(13(|14|15|16/17(18[19]20]21/22]23
cNT| 30| 30| 30 30| 29 30/ 30] 30 30/ 30/ 30] 30 29 30 29030 30/ 29/ 30/ 30| 30/ 30/ 30/ 30
B B ij
MED| 10| 18| 24| 19| 19] 20| 22| 22| 26 52| 56 54| 46/ 33 30/ 22/ 19 19 11) 10/ 16 13
BBﬁ*BBBﬂBBBBBBBBBBBBﬁlBBB
U Q|19 30 56 40 30 23 20
L Of 10 10 16 14| 14| 14/ 16 16 19 25 24 30/ 30/ 30{ 30{ 24] 24/ 20 15 14 9 9 10/ 10
APR.1993 fmin (0.1MHzZ) COMMUNICATIONS RESEARCH LABORATORY, JAPAN
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STATION SHOWA-ST.

(G.M.T.

IONOSPHERIC DATA

+ 3 H)

45'E MEAN TIME
0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING

(KM)

APR.1993 n'F

SWEEP

LAT.69°00.4'S LON.039'35.4'E
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STATION SHOWA-ST.

IONOSPHERIC DATA

+ 3 H)

(G.M.T.

45°E MEAN TIME
0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING

(0.1MHz)
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STATION SHOWA-ST.

(G.M.T.

IONOSPHERIC DATA

45'E MEAN TIME 3 1)

0.4MHz T0 15.0MHz IN 20.0SEC IN MANUAL SCALING

(0.1MHZ)

MAY 1993 foF2

SWEEP

LAT.69'00.4'S LON.039°35.4'E
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IONOSPHERIC DATA

STATION SHOWA-ST.

MAY 1993 ftEs (0.1MHz) 45'E MEAN TIME (G.M.T. + 3 H)
LAT.69°'00.4'S LON.039'35.4'E SWEEP 0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING
H
p\J00[{01(02/03({04[{05/06(07{08/09 12 15/16(17(18/19]20(21(22(23
B B B SE B £ B
1] 47| 46| 42| 58| 88 42 36| 24| 18 30 22/ 21| 23] 27| 26| 46
B B T B T BL BE B B B B
2| 33 30| 31] 32| 16 32 21 23 31 30| 24| 23 26 71
T BE BE BE B B B B
3| 43 47) 46 41| 90| 40 47] 26 17 17 24 16/ 19 35 33 38
| B T SE BE BE BE BE B B
41 37| 40| 58 68| 37 34/ 39 29| 26 24| 19] 21| 15/ 19 16 28 21| 26
| T B BE BE BE B B B B
5| 33 33| 32| 42| 32| 55 58 49 47| 29 24| 24) 16 26 30 L 33
B T B T3 BE BE B
6| 38 38 36 26| 70 51 39 42 31 20 18| 10/ 39 40 41 42 70
B B S S B B
T| 37| 38 37 37| 33| 38| 34| 42 56 1 38| 30| 46 51/ 59
B B B B B B B
8| 47 40| 60 38| 40| 33 39| 37| 44| 50 43| 60
B B Bl B B Bl B B
9] 42 52| 71 81 §0 32| 40| 38] 46/ 46
B B B B B B BB
10]106 §0 14 46 28 25| 21| 33 36 47
B T BE B B B B
11) 38 43 38 33] 43 39 43 27 2 32| 25| 22
B B 5 S[E SE S
12| 12 31| 38 37] 39| 38 48 0 6ol 40/ 30 26 43 37 37 39/ 11
B B B B B B 5 B & BE BE B| B B
13] 11 37 43 0 30| 21/ 18/ 17/ 19 25| 78
B Bl B Bl B B S BIE S B
14| 36 40 38 33 50 19 38 20 21| 24
BIE E S BIE B[E B[E BI[E B| Bl B
15| 33 go| 44/ 38 33 20/ 31| 32[ 19 55 19 19 18] 24| 18 115 38
B T B T BT BE B B B
16| 39 370110 60| 60/ 59 86 23 18 18\36 30 31
B B B B I B B BE BE B B B B B B
17] 40| 45 §0 35 37 30 22| 29 28
B T B ST BE BE B|E BE B
18] g0 28| 37| 40 31 22 27 21] 18 21 26 20/ 19) 16 16 14 20/ 33
B B B B B BE B B B B B
19] 39 45 46 58 41 37 19 I 33| 41
B 3 B B B B B B B B8 B B B B
20 33 32 40/ 37 37
BB B T B B B BB
21 21| 30 16 20| 27| 27/ 19 23 21 12
B BE B B BB sl B B
22 11 31] 27| 27| 17] 12 19 24) 27
B [ I B BE B B B B B
23| 26 27| 32 38| 32 27| 28] 34/ 19 20 19 26
Bl B BE B Bl B Bl B| B
24| 31) 27| 27) 25 26| 38 51| 3 1 %
E B B E BE B B[E B Bl B
25| 12 16 26 17 27 27] 19 19 19 10 12
E B B[E B E B[E B Bl B| B|
26| 22 27| 41) 24| 12] 24/ 19 4 23 24 21| 32
B B E SE B
27| 35 34 37) 38 48| 33 51| 59 25 18 26 33| 30/ 32 34
B T BE B B
28| 32| 46| 46 34/ 31 33 68 60 60 30/ 36 41 38 42| 42
Bl B B Bl B Bl B Bl B B
29| 43 41 38 38 21 33
B BE B B B B B
30| 37) 41| 42| 41] 33| 23] 21| 38| 32 30 31 26 J
B B B B B B B B B B
31 32| 65 40| 32| 26| 24 18 26
00(01(02(03/04/05/06(07(08(09 19(20(2112223
CNT| 28| 24| 27| 24| 23] 22| 27| 16| 17 1 23 23 20/ 21] 20 15/ 11) 13 21| 21
3 B 3 BE BE BE B
MED| 37| 38| 38| 38| 37 36/ 38 36/ 33 0 26| 24| 19 21| 25/ 27| 37 37 32| 38
E E [E
U Q| 42| 44| 44/ 50| 48| 38 51| 42| 44 § 31 31) 24| 26/ 31) 38 41| 44| 42| 54
3 B T B B[E BE BE BE BE B
L 0| 33 30 32/ 31) 31| 27 26| 28] 26 9 23 19 18 18 19 19 21| 28 21| 32
MAY 1993 fteEs (0.1MHz) COMMUNICATIONS RESEARCH LABORATORY, JAPAN



IONOSPHERIC DATA

STATION SHOWA-ST.

MAY 1993 fmin (0.1MHz) 45'E MEAN TIME (G.M.T. + 3 H)
LAT.69°00.4'S LON.039'35.4'E SWEEP 0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING
H
p\J00({01(02(03(04(05/06(07/08(09(10(11(12(13(14{15/|16(17(18/19{20(21/22]23
B ﬁ] B BlE SE S|E SE SE S
1] 14 18/ 19 19 30 19 50 34] 31 30/ 36 24| 14 30/ 19 16 15 7| 9| 14
Bl Bl B E S Bl Bl B
2| 11] 18| 18 10| 14 19 21| 30 sg 300 23] 21] 23 30 24 2g . 8 15
E B
3| 10| 16 10/ 12] 20 24/ 19 11| 9 14| 20| 56| 26 19 24| 24 16 19 24 15 9|
B E S[IE S[E S[E S B
41 o 16 10/ 8l 11 19/ 13 1 10 18 30| 30 25 24 19| 21| 15/ 19 16 19 10/ 8
Bl B B
5| of o of 8 10 19 20/ 10 10/ 10 16 27| 50 3ogzg 2a 16/ 26 30 24 15
B B
6| 10 15 o 18/ 9 19 23| 19) 31] 23 24| 16 16 20 18/ 10 10 9 9 10 9|
BB T SE SE S| B B
T| 8 30/ 19 34[ 19 14 18 29 24 30 23 20 56 56 51 of 8 10/ 17 15
Bl B| B Bl B B B Bl B Bl Bl B |
81 13 17 16 200 14 19 190 9 100 7l 17 10
B B[ B B Bl B Bl Bl B B B B‘ B | B
9{ 30 19| 20 30 31 o 10 9 10/ 19
B B B B B B B B B B B B B B
10| 18 50 30 23 19 14/ 9 7l 19 10
B Bl B[ Bl B Bl B
11] o 22 25 19 23 19 14] 9 14] 14| 15| 16/ 19 14) 14] 25 22
B B B B BE SE SE SE SE SE S
12| 9| 7] 11] 16 18] 19 30 | 57 60 51| 60[ 40 30/ 19 7| 9| 8 19 30
B B B B B B B B ﬂ T SE SE S B B
13| 19 18 19 25| 30| 24| 30| 16 18 17 19 15 19
B Bl B Bl Bl B Bl B Bl C[E S BIE S B
141 39 20 18 22 35 50 19 14 14/ 13] 10
B B
15| of 19 19 18 14 14 19 14| 19 19 15/ 24| 30/ 55 30/ 19 19 18 24 18 17 14
B B B TS BB B
16) 14 24/ 19 36 20| 24 24 300 23] 23 23 21| 18 18 36 30 9|
B B B ﬂ B B B BE S B B B B B
17} 31 13 24 10 31 21] 36 30 2§ 29 28
18] 30 24) 16| 14 10/ 13 J 10] 18] 25 18 19 16 19 16 20 19 16| 16/ 14| 18] 10
Bl Bl B BI Bl Bl Bl Bl Bl B Bl Bl Bl B
19 23 o 24 23 20| 24| 19 19 4 10/ 15
B B B B B B B B B B B B B B B B a| B B
20| 19 24 18/ 19 19 |
) B T3 B B ﬂ, ﬁ
21 10/ 14 13 15| 19 16/ 19 19 19 29 23/ 19 16| 14 15 19 10
B Bl B ] B ﬁj B B' Bl B
22 of 9o 19 10/ 7| 8 19 19] 19) 30 24/ 19 20 19 19
B | B| B Bl B
23] 10/ 10/ 10/ 8 9 18] 28 9 19 11] 19| 21| 20/ 19 16 18 16 19 9
Bl B [ Bl B Bl Bl B Bl Bl B
24| o 9 10 10/ 10/ 10 10 20 24 19 31 20| 19 21
Bl B Bl Bl B B' B
25) 100 8| 8 13 8 18 19 4 19 19 19 19/ 19/ 19 14 10 7
BB B B B8 B B B
26| 1| s 9o 1| 9 8 19 14] 19 30 30/ 23 24 23 1 1
Bl Bl B B E S
27| 14 10/ 9 10 15 13 10 18 d 14 25) 18] 24 19 16 14 20[ 10/ 7| 8 10
B B
281 11] 10/ 10/ 9| 8 10/ 19 18| 24 24| 30 30 36/ 30| 24 24 18 | 10{ 18 18] 18
Bl B Bl Bl Bl B Bl B[ B[ B[ B Bl B BI Bl B
29| 14 18] 10 14 18 31 13 10
B B al B B[ B
30 10/ 15 14 19 17 13/ 18] 19 13 19 19| 25 30/ 31| 30| 18] 18 7
B B BB B B B B B B 3
31 10, 9 10 10 10/ 17 19 23] 19| 18] 16 18 16
00(01/02/03/04/05/06/07108(09(10(11(12(13(14(15(16(17(18(19(20(21(22]23
CNT| 33| 31] 31] 31f 31] 31) 31] 31] 31) 30 31 31) 31| 31] 30| 33f 29 31 31 33] 31| 31 31| 31
B [0 ij B B B
MED| 13 18 14/ 18/ 18/ 19/ 19/ 29 24 24 27| 30/ 28| 24| 24| 20/ 23] 23 11| 15
B Bl Bl B Bl B B Bl Bl B B B Bl B Bl B Bl Bl Bl B BW
U Q) 23 30/ 20/ 36 24 57 56
L 0| o 10 10 10/ 10/ 13 15 17 16 19/ 19 19 23 20/ 19 19 18 18 19 14/ 10/ 14/ 10/ 10
MAY 1993 fmin (0.1MHz) COMMUNICATIONS RESEARCH LABORATORY, JAPAN
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MAY 1993 n'F (kM)

IONOSPHERIC DATA

45'E MEAN TIME

STATION SHOWA-ST.

(6. .

+ 3 H)

LAT.69°00.4'S LON.039'35.4'E SWEEP 0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING
H
pN\J00[01]02(03|04(05(06/07(08/09(10(11]12[13]14 15(16(17(18/19(20(121(22(23
E A A Al A Bl A Bl B B[ B[E S[E S[E S[E S E Al Al Al A
11230260 265(270(270(275(235235235[255275
S Al S| S| Bl Bl B E B[E BE S Bl Bl Bl § A
2250 245275(250[255[235235235[220[225(2501205
S| Al AE A E S Bl Al Bl B| A
31235/230[220[250 280[255250[245280(235240[235[200220270 235
A A B E SIE S E B Bl Al A A
4123002100245 |260[200 |230[230 |215235[235/205205200[215(200[230/265
Al A Al Al A A A E B Bl Bl S| B
5 200 280(25002250250(250[210[220[2200215(230230 240
) ) B A A B T3S B V.
6la2s l23s] (200 26524 0245245230 235(230[215240
Al Al A S S| A ﬂ Bl B[E B|[E BIE B E SE S| S| Bl A S| Al A Al B
1 210 27024 002500245(2800270
8 AES% Al Bl Bl B A A Bl B B| B B B Bl B B S A Al A A A
S B[ A Al B B A Bl A B| Bl B| B B B Bl B Bl Al Al A A Al B
9 ’ _Ti 230 ,
Al Bl B B Bl S| B oS B B Bl B B B B B B S S S A & A
10 200
A A A A B & NE A A T8 B B B B B B
11]200 210 [3100245245[2250205205205215(270
Y| S A A A A B B B Bl BE SE SE S S| S[E S| S A A A A S
12 230 28012901260 285
A S| Bl Bl Bl Bl Bl Bl A B ﬂ ﬂ E S[E SEE B B[E B Bl B S| Al
13 235(220[2200230{205205250[225
S Bl A Bl Bl A S| B Bl B B B Bl CIE S B[E S B[E A A A
14 245 270 2602200 (280
Al A Al S E B E B Bl Bl A A
150230 245245 3002500235250(205(250[205(205(230[230[230[230 250
S| Al Al Al A A Bl B|IE B E B B B
16225 240[230(220[210[220/195[230/270[235 230
Al Bl Al Bl B Bl Bl A B Bl B[E BE B Bl B Bl Bl B
17200 225 235[245/225 240[270/240
Al Bl S| Al A A[E A[E A[E AE B S E B E B[E Bl S| A
18 3000270[265270(235205205215/210[210[215]255(280[230[260/300
S Al Bl Bl B A A Bl Al A[E Al Bl Bl B Bl Bl B Bl B B B‘ S| A
= Al Bl S A A B 323 B 4 8250 B J Bl Bl B| B
B A B B B Bl Bl B B
20 il
B B[E A B A ﬂ AE B Bl Al Al Bl Bl S
21 32502500 205 300[230220[205(200/205(200[200
B S| Al Al A A S ﬂ B Bl Bl Bl B Bl B
22 270(2500210[205(210[200[205/205250
Al AE A Al Bl AE ﬂ AE B E B Bl Bl Bl Bl A
23 280250 350 |280[230[220{210/200(200[200/230220245
Al Al A S Al A A Bl B B B E B[ B Bl B Bl B| B
24 2600225 210[200[2100240
Yig Y S S| S| B[ B Bl Bl B Bl B[ Y
25 255220 2301210[210[200[210[205200 205
b{ S| A S| Al B ﬂf BE B Bl Bl B Bl B Bl S A
26 255 290[240[210[225(200[210/200
A A Al A Al B Bl Bl B E S S E A
217 260 [200/230 280250/24 0265250260 240[280[230[230
Al A A Al Al Al Al Al B B E BE B Bl S| A A A
28 235 250{230/255(250[210/240[255215
Al A Al Bl Bl Al Bl Bl B B E Bl B| B B Bl B B B Bl Bl B A
29 270250 225
AE Al A Al A S| S/ S[E S B Bl Bl B[ Bl S| B
30 250 250 |250/220[210205[205[200/235235
Bl Bl Al Al Al A Al S| B B B Bl Bl Bl B Bl B
31 as50l240f21521502002000 (230
0001/02/03/04(05(06/07[08/09(10/11{12(13|14(15|16(17(18|19]20(21(22(23
BuT ol ez Tlz el eliealesalreslocTeaolzgofzaalraaina3ire3fi2arr o2l tdleeredjredize2 *¥5
E E E A
MED 930124 0[228250[2250202(262(270[250[272/242(229]222210[208/202/218[242(231]228231/280240[230
E A E E B E [E [E E |E E B
U 0(232(260[280[252245 315zsozsozsszso2452452352202352sszsozsszsosog 238
E
L 0la1202102200240/200 220[245/25002320220/210205205/2000210[230230[220/222(280] 228
MAY 1993 n'r (kM) COMMUNICATIONS RESEARCH LABORATORY, JAPAN
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STATION SHOWA-ST.

(G.M.T.

IONOSPHERIC DATA

+30H)

45°E MEAN TIME
0.4MHz T0 15.0MHz IN 20.0SEC IN MANUAL SCALING

SWEEP

COMMUNICATIONS RESEARCH LABORATORY, JAPAN

(0.1MHz)

(0.1MHz)

fxI

JUN.1993 £x1I

LAT.69°00.4'S LON.039'35.4'E

3mb =] | [ |[» € [ [ [on Joo |m |m e — o< <r
o o @
o~ o N o
o~ g [2 3 >< 0O (> 2] G > 2] >< <r|m 1 G v [ N (>€ 00 D<€ 00 (D¢ <
n ™ o™ ™| | @
o~ o o o o o o
&5 oo > Gl o on =z G 2] o 2] (2] o & o0 2] =5
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STATION SHOWA-ST.

(G.M.T.

IONOSPHERIC DATA

45'E MEAN TIME + 3 H)

0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING

(0.1MHz)

JUN.1993 foF2
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IONOSPHERIC DATA sSTATION SHOWA-ST.
JUN.1993 ftEs (0.1MHzZ) 45'E MEAN TIME (G.M.T. + 3 H)
LAT.69°00.4’'S LON.039'35.4'E SWEEP 0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING

H
p\J00({01/02(03[{04(05(06(07/08({09/10(|11]12|13(14(15(16/17(18(19(201/21/22]23
B B E BE B E B E B E Bl B B| Bl B
1 26 46 41| 46 21 51) 27 19 14 21] 40 19 37 14| 11] 11 14 27
T B T B B B B
2| 29 39 40 46| 47/ a5/ 37] 27] 26| 16 16 32| 33 23| 26 40| 32 21| 18 42 33
B Bl Bl BJE BE SE B| B|E B| B
3] 39 40| 41] 38| 33 51 51 45 31] 50 24 25 38| 39] 42| 41| 46 46
B B B B B B B B B B
4] 90| 80| 58] 47| 41| 38| 37 41 26 48] 42| 46| 59
Bl B BBBBBBBBIB Bl B
5] 63 18 31| 37 40| 40| 34 42
ﬂ BB B BB BB B B B B
6| 40/ 38 46 23
B ﬂ B B B B ﬂ B B B B B
1] 42 10 40| 40/ 23 9 26 31
Bl B BlBBBBEB]EBBBB B Bl B
81 as| 10 80 30[ 30 6 40/ 33
BBBBBBB[EBEBEBB B B[ B| B B
9| 38| 34 38 27 24| 19 19 1
T BE BE B B B B[ B
10 20/ 49 43 29 32 17] 13/ 12 11 12/ 17/ 18/ 18 20/ 19 39 41
BE BE BE BE B B B
11| 60| 57) 58 51f 40/ 32/ 70/ 33 40| 38 31 25 21) 13 16 16 37
B B BE BE B B B
12 330 43] 39 43] 42 40 31] 25 18 17 18 18 36 37 37
B Bl B Bl B BI BIESB B Bl B
13] 44 60 39 37 23 20 50/ 30 33 38
B B BE BE B B B B B B B
14 47) 93] 42| 36| 37| 34/ 27 40 25| 24 31
B Bl B Bl Bl B| B|E B[E B B Bl Bl B
15] 40 47 43 39 60 27 22 18 27
B B E B|[E B/E B|E B[E B B Bl B
16] 27 26 26 12 95| 80| 60/ 31| 18 24| 30 24 19 31| 52
T BE BE B B
171 26 37) 26 32 20| 32/ 870 70] 71) 16| 40| 20 18 19 40 72| 31 32| 20| 32 12 21] 27
B B B B B B
18| 48| 46| 34/ 41| 38 12 26 20| 9 32| 12 12| 16 15 16 27| 12 19
B B B B B B BE BE BE B B B B B
19 19 39 70/ 12| 90 90| 71] 39 18 14| 18 38| 38
EB B B BE 5 B B B B B
20) 43 39 51 46| 34/ 20 15 23 40/ 10/ 13 19 11 37 11 32
E BE B|E B E B B[ g
21 19| 38 70 70| 12/ 11] 12 12| 70/ 59 14| 15| 21 33 24 37| 16 31 20| 12 12 12
22| 26 32| 38) 57| 40| 60| 47) 33| 26 12| 17| 20| 32 39 16 12 12 12 12 20| 41| 32| 30| 30
I B EBE B [ B T B
23| 32 41 47) 70| 23] 53] 70 69] a6 23/ 12| 14| 12 16 18] 14 12 14| 27| 31| 22 10| 45| 84
B B B8 B B B B BEGB B B B
24 43 47] 42 70| 41 51 33 51 41 19 33 33 39
B Bl B Bl B B Bl B Bl B B B
25) 45| 59 70 41 38 47 48 37 22 33 28 3ﬂ
B B BBBEﬁEBEB E B|[E B| B BIE Bl Bl B
26| 34 42 58] 70 41 47 18] 18 17 17/ 19 23 12 9 32
T BE BE BE B B B B B B B B
271 59| 6o 32 40 48 40| 52 37| 22 16 16 12| 30 30 23 24| 16 4
E B B
281 32 17) 17] 39 31) 42| 17 26| 43 73] 70| 83| 27 32| 39| 27 18 26 37| 70| 38 52| 37
B T B ﬂE BE B B B B
29| 15 27) 26 52) 60| 58 80| 37 32| 20| 27| 47| 32 11 34 60/ 35 30 21| 37
B B B B[ B B B BE B
30 g0 42 70| 52| 91] 38 10/ 37 19 16 26 32| 33| 33| 29 38
31
00(01({02(03/04(05/06(/07|08({0910({11(12(13/|14|15/|16(/17/18(19]201(211/22/23
CNT| 29) 28 23] 26| 26 23] 21) 22 19 19 17 18 17/ 19 19 16 15/ 12 15 o 12 12 23 24
E B|E B|[E B[E B|U
MED| 40| 42| 42| 42| 40 40] 37] 40| 37 23| 16 22| 25/ 22/ 19 22| 14| 17| 26 32| 36 33 33 37
U Q| 46 58 58 52 48] 51) 64) 51| 45| 38| 34 27 32| 32| 26 34| 25 24| 33 44| a0| a0 39 38
T BE BE BE B [E B
L 9| 28 38 34 38| 34/ 32 26 26| 26 16/ 14 18] 18 19 17/ 17 12| 15 14| 26 21| 14 26 32

JUN.1993 ftes (0.1MHz) COMMUNICATIONS RESEARCH LABORATORY, JAPAN
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IONOSPHERIC DATA

STATION SHOWA-ST.

JUN.1993 fmin (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
LAT.69'00.4'S LON.039'35.4'E SWEEP 0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING
H
pN\J00[01({02/03({04]05/06]07]08]09(10 11112/13/14(15/|16(17(18/|19(20(21(22|23
B B Bl Bl B B
1 11 9 10l 1] 7 19| 19 19 14 14/ 19 19 10[ 14 9 9 14 TN 9
B
2| o o 7| 9 9 19 19 9|108111414231916101018 14 9
B I B B B [E S B B
3] o 10 10/ 10| 14 25| 18] 13 31| 50 24 25 19 14 8 7 8 8
Bl Bl B BI Bl B B Bl B B
4] 16 14 15/ 16 12] 19 18 24 18 100 9| 10/ 14/ 17
) 8 B B B B B B B B B B B
5| 19 14 20/ 19 55 10/ 14) 24| 16
BB B B BB B a| 5B B B B B
6| 19 24 19 24 13
B| B Bl B B Bl Bl B B B B Bl B Bl B B
1| 24 14 14) 19 16 15 16| 15
Bl B Bl Bl Bl B B Bl B Bl Bl B B‘ Bl Bl B
8] 29 30 23 30/ 30 16 9 16
B B B B B B B B E[B B B B B B B
9| 15 14) 14] 24 24/ 19) 19 11
n| 5 B 5 B B B
1010818201491071010%18181519 10/ 14
BB B 3
11| 14 10 30/ 19] 19 13 10 19 16 14 31| 25 21 13] 30 1 1 1
Bl Bl B Bl Bl Bl B B
12| g o 31] 15 15 9 10/ 10 9 10 4 18 18 18 17 18] 8
B BB B B B BE S B 5 B B B B B
13| 10 10 29 19 19 17 50 30 9 8
Bl Bl B Bl Bl Bl B B B §|>B Bl B
14| 18 19 24/ 19| 19 18 14| 16 25| 24 14
B Bl B Bl Bl Bl B B BI B Bl B
15] 10 14 21| 21| 25 23 20/ 18 10 14 10 19
B B B B B B B B B
16| 15 18 14 30 21| 19] 23 19 18 24| 30/ 24| 19 14 17
B
17 10 10 7 7| 8 o 7 71 7| 9 14/ 20 18 19 25 16 16 19 10/ 10/ 9 7 7
8 8 B B B B
18| 18 14/ 14/ 14| 14/ 8 8 7| 7| 7| s 8 10/ 10/ 8 10 7/ 10
BB B B B B B B B B B
19) 10/ 10 9 7/ 1200 7 8 10 18] 14 18 100 9
5B B B B B BB
20| 10/ 10/ 10 14 10{ 10 8 7] 10 8 13 19 19 1§] 9 10
B
21 14| 10 8 9 8 8 10/ 10/ 9 18 14/ 15 21| 20/ 24) 18 14] 10 ol 100 7| 7
22 11 1 1ol 10| 15/ 15 15/ 10 10/ o 7| 9 10| o 10 8 9o 8 8 10 § 7 7 7
23| g 19 23 16 16 o 24| 20 14 14 10/ 14| 10 10/ 18] 14[ 7] 14 10[ 10| 9 10/ 8 14
B B B B B B B B B B B
24| 10 9 15 10/ 17/ 14 10/ 19 19 19 23 9 9
B B B B B B B B B B B B
25) 20 14/ 14 30 21] 19 19 23 19 14 8 8
B B BB B B B B B
26| 10/ 19 30| 24 24) 24 18] 18/ 17 14 19 23 11 9 14
B Bl Bl Bl B Bl B
27| 14 14| 14| 13| 16/ 19 19 19 14] 10/ 10] 9 30/ 30 23 24 14 .
2810139998999101410101018201814181320910
Bl B
29| 9 of 10| 14| 9 10| 18 14/ 19 14 18] 18 16 83#60 35 30 16/ 10
Bl Bl B Bl Bl Bl B B
30| 14 19 14/ 9 56 30 30 19 19 9 14| 20{ 19 13 14| 10
31
00l01l02(03]04(05/06/07/08/09/10(11(12/13/14(15(16(17(18({19]|20|21(22]23
cNt| 30| 30 30/ 30 30/ 30/ 30 30| 30/ 30 30/ 30[ 30{ 30 30/ 30{ 30/ 30{ 30 30 30 30| 30 30
B B B B B B
MED| 19| 14| 14| 14| 16 18/ 19 19 19 19 22| 24 30[ 22 24| 43 4 14] 12
B BB B B B B B B B8 B B B B B B B B B B
U Ol 18 19/ 31 24| 23 30 24| 17
v 0| 1o 10 10/ 10 11| 9 10 10| 10l 10 14 15| 18/ 18 18 18| 14 14/ 18 18 10/ 13 9 8
JUN.1993 tfnin (0.1MHz) COMMUNICATIONS RESEARCH LABORATORY, JAPAN



IONOSPHERIC DATA STATION SHOWA-ST.
JUN.1993 h'F (KNM) 45'E MEAN TIME (G.M.T. + 3 H)
LAT.69°00.4’S LON.039'35.4'E SWEEP 0.4MHz T0 15.0MHz IN 20.0SEC IN MANUAL SCALING

p\J00/01{02(03/04(05(06/07({08/09(10(11]12(13(14/15(16(17(18(19]201(21/22
Bl Al Al Al A S Bl Al A[E B Bl Bl B B
1 300[245205(205205200[200{200[240/205 ‘
Al Al A Al A A A E A Bl B| B
2 230(260[250[215215[215/210[215/220{265/210/235 2151240
)y N B A a A B B B £ B B A A A A A
3] l220[2200225 23502900225 [225 |240
Al A A Al Al A Bl B Bl A Bl Bl Bl Bl Al Bl Bl A Al Al Al Al B
4 230 | 265 J
s| N N 8§ A N B § B B B ﬂ BB BEOS B B B B A A A A
Al Al B Bl Bl A Bl Bl B B B Bl Bl Bl B B Bl Bl A B
6 265 |
7 Al B Bl Al Bl Bl B Al Al B B| Bl Bl B| B B‘ Bl B BI A B\ S| A
N A B B A 8 B B B BEBE B B B B B s, B B B B KL S
8 300250 255 0
EA A A S| B B B B B B B 5B a\ BB 8 B 8 B
9235 220[200200 200
Y A A A AL & B 8 B B B B B A A
10 215 350(320{300/280240[245/235/235/200[210
N & A A X AN A A BE B B B B ﬂ B A & &
11 205 225 310[250{24 00240210
N A S A A A A ANE ANE A B B B B B B B B A A &
12 335/345 2200235
N A B § B B A B BE Af S B BE S B 8 B B B B B A A
13 3001275 265250
N A A A A A A A B B B B B B B8 B B B B B B A
14 250255
N A B A A A B B § B B 8§ B B B B B B A
13 V1N 215/220[200[205 [210 €
N A B A B A B B B
16 295(250[210[230[200
Al Al A A A A AlE AE A Al Al Bl Al Al Al Y A Al
17 235 [300/290[250210[205210[210] 250
A A A AE A L AL S 5 A B B B B B B
18 235 [255(200[230[300{175[280/200{200{210/200/205/195/225
Yl Al A Y Al Al Al Al Bl Bl Bl B Bl B B Bl Bl Bl B[E A A
19 2002600250 250
AE Al A Al S| Y A Al YE B[ Bl B B Bl B Bl A Al Bl Bl Y A&
20 265 1220 280 225
VR Y (N ) TR - - VO
21 260[210020002200220(190 [260235
A Al AE A E A Al Al Al A A
22| lagol240[230[235 310260280225225/210(220(2000200[205205/205
Al A A A Y A A A E S E B Al E B A
23 2052751250[230[235/200[205]210[215260[230] [245(280[240
A Al A Al B Al Bl B Bl Bl Bl B Bj [ §|73 B A
2412300220 2251230 240 205
Al Al Al S| Al Al Bl Al S Bl B Bl Bl Bl B B Bl B Bl Bl A A
25 250 215
N B A A B A A B B B B B B B &
26215 235[225/2102000200{240 [225 220
A B B B B B B B
217 2251265[205/230/225/200[220/330/250/250/240/235/230/250[215[220
N S| A A A A A A A AL A A A N A A B
28 270/220{230[2002000200215
A B A A A A & 1S T B BB B &
29 285240[2252100255245[250235240
N A A A S B B B S S B8 B B B B N A A A
30230 205250250
31
00(01(02(03(04(05/06/07(08(09(10({11({12|13(14(15/|16/171/18(19]201(21(22
CNT) 4| 5| s/ s| 3 s s s\ 8 12 15 18 17 19 19 14| 15 10/ 10 3 1 5 3
U [ [0 I B
MED 1996[222/235/225232/215/230[265251/255(232(227]225210(2100202[220239232] [220280[215(230
E A E AlE A[E B E S
U 9)2320272(252/230/255/288/278/305/315/295/280/250{235/230[235220[250/250/240 |245 |245[290
L 9)2220220[218/212)230/202[215[225/232/250/225/215/210/200/200/200/205/235/2100 2000 |210220

JUN.1993 n'r (kM) COMMUNICATIONS RESEARCH LABORATORY, JAPAN
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STATION SHOWA-ST.

IONOSPHERIC DATA

+ 3 H)

(G.M.T.

45°E MEAN TIME
0.4MHz TO 15.0MEz IN 20.0SEC IN MANUAL SCALING

(0.1MHz)

JUL.1993 fxI

SWEEP

LAT.69°00.4'S LON.039'35.4'E
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STATION SHOWA-ST.

IONOSPHERIC DATA

+: §1H)

(G.M.T.

45°E MEAN TIME
0.4MHz T0 15.0MHz IN 20.0SEC IN MANUAL SCALING
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IONOSPHERIC DATA STATION SHOWA-ST.

JUL.1993 ftEs (0.1MHz) 45'E MEAN TIME (G.M.T. + 3 H)
LAT.69°00.4'S LON.039'35.4'E SWEEP 0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING
H
N\J00/01(02(03]{04(05/06/07/08/09/10/11]12 22123
BB B B 5 B B B 3
1| 3¢ 51 70 32 52 1 48
B B Bl B Bl BIE S
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4| 33 38 33| 62| 52 59| 46 37| 28 32 31] 23] 12 32
B ace o ¢ ¢ ¢
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TEEREEEEREERE o B g Y
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IONOSPHERIC DATA STATION SHOWA-ST.
JUL.1993 fmin (0.1MHz) 45°'E MEAN TIME (G.M.T. + 3 H)
LAT.69°00.4'S LON.039'35.4'E SWEEP 0.4MHz T0 15.0MHz IN 20.0SEC IN MANUAL SCALING

H
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Bl Bl B B Bl B[ B Bl B
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5| 1] 10/ 10 18 19 11 19 19
o/ B B R o N | o o I o/ /B /RO o | R o I B
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12) 90 of o 14[ 19 19 14 10| 10
TNEEREEEEEEEEEEEEEEEEEEEE R
NMEEEEEEEEEEEE R R
ClE~ClizclwC Bl B| B Bl Bl Bl B
15 gl 14 9 9 8 19 23] 19 135 135 15 J 13 17
B B B B B B
16| 10 10] 14| 18 14/ 10 9 9 9 14] 13 18 19 10| 10 10 17
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B Bl Bl B Bl Bl Bl Bl Bl B
18] 90 9] 1| 7| 18/ 14 8§ 17| 1 8 24 20 10, 6
Bl B
191 9| 8 o 19 14| 10 14] 14 10/ 10 10| 14 15 15 10 o 10 9 10 9 13 8
B B Bl B
20 71 8 14] 10/ 14 10/ 14| 20/ 19 18| 15 14 18] 36 30 19 10 17| 14 10
B B Bl Bl Bl Bl B BﬁlB B[ B B
21 10 14) 19 19 29 30 24 100 14 9 9
Bl B Bl Bl Bl B Bl B B B Bl B Bl B B
22| 10 10| 20/ 10 23] 22 19 20 8
B B B[ B B B B B B B
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Bl B Bl Bl Bl B B B B B
24 19 19 19/ 19/ 10 9| 9o 15 19 19| 31 8 14 9
B B B BB BE S B8 B B B B
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B B B § B B B B
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E
27) 10 7] 10/ 19) 16 16 15 9 10/ o 19 19| 19 19 18 19 19 15 14 7 7| 7 1 19
B BE § zslzs B B B
28| 19 10/ 14 10| 16 19 10| 9 10 20 300 20| 20 16 16 19 10 11 9
B B B B
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Bl B Bl Bl B
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i B B B B
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Bl Bl Bl B B B B B B B Bl Bl Bl B[ Bl Bl Bl Bl B
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Lo g 8 o 10 10 14 14 10 10 14 10 17] 18 18 18 16 15 15 14 10 10 11 9 9|
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IONOSPHERIC DATA STATION SHOWA-ST.
JUL.1993 h'F (KNM) 45°E MEAN TIME (G.M.T. + 3 H)
LAT.69°00.4'S LON.039'35.4'E SWEEP 0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING

H
pN\J00({01/02/03/04]/05/06(07 08(09(10111(12(13]|14 1516_]17 18(19/201(21(22(23
A A A B| B B B A Bl B il B[ B E B S A A A& A&
1215 270[240(310[260[230
Al B B Al Al Al B Bl Al A Bl B[E S Bl Bl A S| S| Al Al A A
2 25502450235 285
A Bl B [ Bl Bl Bl B B S Cl BIE BE Bl Bl Bl B B B B Al B A
3] 230 2850295
Al A B Al Al AE AE A Bl Bl B Bl Bl Bl B Bl A
412202100250 305(295/260/2500245[240
) N A A A B A ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢
5 2301230
oo oo o o o ¢ ¢ ¢ oo o o ¢ ¢ ¢
b 2000200
S Cl S| Al Al A A Al AE A Bl A Y Y B
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9 230 270[245] (235 295(320[300
10 Al Al Al Al A B B A215 Al Bl Bl Bl B B<:| Bl Bl Bl Bl Bl Bl A Al
11 A A Al Al B[ B B Bl Bl B| Bl B[ B B Bl B Bl Bl S A
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12220220 |225] 215235200
TNEEEERERER e ¢ o ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢
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o c C C A Al Y B B B E BE B| Bl Bl B[ B S| A
15 225225 225(200/200[200[250[230
Bl Al A A Al BE A S B A B
16[230 240[210 2700210[220/2352100200[200 |225
Y Al Al Al A Al A[E Al Bl A A Al B[ A A Bi Bl A
17 300 240 |205/2100205(215/210
Al Al A AE AE A|] A[E A] B Bl B B Bl Bl Bl Bl B B‘ Al A
18 240 3250335 270 [220[250 200
Al A S| Al Al A Al AE A Al Al Bl B A
19 230 325210/230[225205200200[200/250230
B A Al Al A[E A B E SIE Bl Bl B S| Al Al A] A
20| ‘lazol200[210] 240 320 l250/240255245280[235
N A A § 5 S A B B B B8 B B B B 5B B ‘ﬂ ) )
21 210, [210
Al A Bl Bl A A A A B Bl B B B B B B B B| Bl Bl Bl A
22235 200
Al Al Al Al Al Al Bl Bl A Bl B B Bl Bl B B B
23 330[220 23002100205[2301220
Bl Bl A Al A AlE A Bl Bl B B BI Bl Al S S
24 225 |320[250[250[235/205[225
S| Al Al Al Al A A B[ B B Bl B BIE S| Bl Bl B[ Bl B
25 2201205 21002150250/ (290 J
B Al A Al Al Al Al B B S B Bl B B
26 230 250 [230(21002000200[260[230[230[250
Al Al Al Al Al A A E S E S E Bl Y Y A A
217 280[235250(230(2000200230(195[205[200[200260 q 210
E AE A A A Bl Al AE A B[E B E S[E S Bl Bl Bl Al A
282700270 230 3000285280 [240[210[215225[225[200[245
Al Al Al Bl Al B Al A A B BIE Bl Al Al Al Al A
29 260/2500250] [255/220[250/250] [275
Al Al Al A A Bl Al A A E S B Bl B
30 300[255240[205195200{220/250[2100225] [210
S Al A Al Al Al A S| Bl B E B Bl Bl Bl A S
31 2601250{215205(205[200/205(210[230
00/01(02103/04/05(06(07(08/09(10(11(12(13(14(|15{16(17 18/19(201211(22(23
cNT| 6l 7| 6 5| 1| 7| 4 4| 5| 10/ 16 14 16/ 18 21| 17 15 14/ 11} 3 1] 2 1] 1
U [E U
MED|994122512300225(230/232224290[232(295235232(230210[210[202[220[235(238/238[210[210[210/205
E AE AE [E E B[E B
U 0335250250235 |250{285(310{285/325/288/250[242/245238]232/250/250{275/300
L 9fg20l21002300205 l225l218240225260220205/225205200200205220[230[225
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STATION SHOWA-ST.

(G.M.T.

IONOSPHERIC DATA

£ 15 1H)

45°E MEAN TIME
0.4MHz T0 15.0MHz IN 20.0SEC IN MANUAL SCALING

£xI (0.1MHz)
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IONOSPHERIC DATA STATION SHOWA-ST.
AUG.1993 ftEs (0.1MHz) 45'E MEAN TIME (G.M.T. + 3 H)
LAT.69°00.4’'S LON.039'35.4'E SWEEP 0.4MHz T0 15.0MHz IN 20.0SEC IN MANUAL SCALING

H
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T8 B B
1{ 33 33 37] 37] 36| 38 27 29 11] 14 16/ 27| 21| 21] 26| 21| 26 12| 12 12 12 26
F S[IE B[E B[E B E B E B ¢] B B B
2| 28 32| 32 37| 26 25 21/ 19 9 15 18| 30| 21| 20 19| 26 19 39 26 26
| T8 C ¢ ¢ B B
3| 28 27) 42| 38| 41] 36 38 29| 27| 12| 21 21] 28] 21] 20/ 21 14 39 33
B B B B B CE B C CE BE § sl B
4] 23] 40 31| 37| 53 23 35 25 42| 60| 29 50 71 56
Bl B Bl Bl Bl Bl Bl Bl Bl Bl B|[E Bl Bl Bl Bl B
5| 51| 60| 85 58/ 27 23 40] 38 29
BB B B B B B B B 3| T
6| 34 37 37 t0| 43 64 33| 33) 41| 42| 45
B B B B B ﬂ ﬂ B B B B B B[ S
T| 39 41) 80| 47| 54 66 80 30 39 89
B Bl B Bl Bl Bl B ﬂ B ﬂ Bl B ﬂ B ﬂ Bl B S Bl Bl
8 40 40| 33 41
B B B B B B B B B B w T BE B B
9 21| 33| 39 71| 38 38 20] 24) 18 24| 40| 37
E B E B|[E B|E B[E B| B Bl C B
10| 38 36 42 39 39 37/ 27 30 29 18 19 23] 23 32 32 28 31| 24 27| 58
B E B[E B[E B B|[E B[ Bl B B[E B[E Bl Bl Bl B Bl B
11) g0 71 70 40| 35 27) 28 16 17 23 31 32 28] 28
B B E BIE Bl Bl Bl B|E BJE B E B[E Bl BE B[E Bl Bl Bl B B
12 13 28 39 28/ 17| 17 36 32 24| 55 24 18 18 20
B B B |f B[E BE BE B T BE BE Bf B
13 37] 41] 59 39 46 46 69 27] 31] 24| 23 23] 19 13 13/ 16 11| 11] 13 12 11
E BE B B B
14 20 41] 41] a1] 32] 17] 11] 37] 20| 20| 20| 25| 32| 24| 24| 21| 13 23] 9 13 13 19
B E B E BE B E B E B
15] 29 25 38 28 13 12| 11) 16 18 20| 24| 25/ 51/ 23 23 20/ 11] 19 27| 31| 26 35 70
oo o o o o o o o o oo ¢C
16] 60 71] 61| 40 67 67/ 41| 38| 26
T G I B I B B B B
NMEEEREEEEEREEEEREEEEEEEE R
NEEEEEEEEEEREEEEEEEEEE R
o ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ B B B B 5 B q B B B8 5 B B B
20 27
T BE B B B BE BE BE BE B B 3 ﬂ B
21| 35 60| 35 27] 40| 30 28 19 18 31 51 33 31] 23 21
Bl B E B[E Bl B|E ﬂ B Bl B| B Bl B
22 14) 27| 38| 40| 57| 56 46| 35 28 26| 28] 33 32 50 19
E B B BE B T BE BE BE BE B ﬂ B B B
23] 13 27| 60| 60| 40| 38 36 23 23 33| 28] 27] 27] 21] 20| 18] 23 14
Bl Bl Bl B B E B B[] B[E B E Bl B|E BI[E B|[E B[E B| B[ B Bl B
24 41| 36 27| 18 26| 27| 26 33 32 24| 22 17
B E Bl B
25( 28 75| 70| 37| 32 | 27| 38 20] 19) 22| 23] 27| 26/ 25 20| 22 14 12 13| 10 13 12
B E B| B B| B
26| 13 28| 45 47| 58 38| 37] 12 27 23| 26| 26| 28 26 23 19 16 13 27 34
Bl B E BlE B E S[E B[E E Bl Bl B
27| 46/ 40| 42 40/ 30 18 18 20/ 21| 23] 37/ 31 27| 29| 18 700 31| 69| 60 41
ﬂ ClE B C E B|[E BE ﬂ CC C C| B ¢] Cli . C
28| 41 62| 37 37 30/ 31 39 21 23 26/ 23 30/ 23 20
B 0 B B C B ¢ C CE BE BE B B B ¢ B ¢ ¢ C
29| g2 54| 41 71 36 23 32| 23
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CNT| 23 27| 22| 18| 23] 20| 22) 23] 18 13| 15 16 18 17 20| 18| 18 14 16| 16| 8 7| 14 18
E BE B E B E B
MED| 33| 37| 41] 40| 39 38/ 30 30| 19 18/ 20| 24| 26 26 26 23 2d,1s 18] 20/ 26/ 40| 36 34
E BI[E B[E BI[E B E B E B
U Qf 47| 54 60 47 41 43) 38| 38 26| 24| 23 28] 32| 32| 32| 26| 23 23] 24 30| 31/ 50 40| 45
B I [ B B T B
L Q) 23 28 37 37 37/ 30/ 27 23[ 16 16 19 23 25 23 23| 21| 19 14 14 14| 12| 24 19 26
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IONOSPHERIC DATA

STATION SHOWA-ST.

AUG.1993 fmin (0.1MHz) 45'E MEAN TIME (G.M.T. + 3 H)
LAT.69°00.4'S LON.039'35.4'E SWEEP 0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING
H
pN\J00[01(02(03(04(05/06(07({08/09(10(11]12]/13/14 15(16(17(18(19(20(21(22(23
BB
1771091910102971010181515109179(7:10 ;7
B B
278767778915183019191919'1919c19 : 9
¢ B
31 8 7| 8 10| 13 19 15 19 9 10/ 16 15[ 15 16/ 14 14 14 9 13
B Bl Bl Bl Bl C ¢ (&) E S| Bl B
4] 14] 15 13 12 18 23 35| 25 15| 9| 23] 20[ 10 8
Bl B Bl Bl B B Bl B Bl Bl B B[ B[ B B
5 1l 10/ 23 18] 17 23 100 9 9
BB B BB B B B' B 2 |
6| o 156 18 16 19 15 20 100 9 9 9
Bl B Bl Bl Bl B Bl B BI B[ Bl B B S I
T| 10/ 10/ 18 23| 16 22 §8 19 9 19
Bl B Bl B Bl Bl B| Bl B Bl Bl Bl Bl B B B Bl B B
81 23 17 23| 17] 21
B B BB B B B B B B B
9] 17] o 9 17] 22 21 17 24| 18 17 10| 10
B B B B
10 10/ o 11 16 21/ 19 17/ 17 17] 18] 18 23 23] 32 32 23 21 16 10/ 19|
B B Bl B B Tl B[ B B B
11] 12 10 11 21) 17| 16 16] 16 17 23 31 32 28 28
B B B B B B [ S B B B B
12 11 10 15/ 16 17 17 36| 32| 21| 55 24 18 18 16
B Bl B E S[E S
13 8| 11 19 21| 20/ 17] 18 23 31| 24| 23] 23] 17] 10 13 16 11] 11 g 9 g
14 10 10/ 17 11/ 10| 9o o 9 9 17 18 22| 32| 24 22/ 18 10/ 9 6 9 9 10
B A TS
15[ o of 9 9 of 7| o 16 16/ 18 19 25/ 51/ 18 23 15 9 19 9] 10 16 12| 18
oo ¢ o ¢ o ¢ ¢ ¢ ¢ ¢ ¢
16| o 19 16/ 16 8 23 6 16 19
TIREEEERE e ¢ o ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ C
NMEEREEEREREE o o ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢
NEEEEEE oo o ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢
o (e Clacia Cim ClE € ¢ ¢ B B Bl B B B B B Bl B Bl Bl B B
20 l 18
Bl B[ B[E S[E S Bl Bl Bl B Bl B
21| g 8 8 18 22/ 17 11| 9 18 31 51 33 31 23 11
Bl B B B Bl B Bl Bl B
22| g 8 7/ 18 17/ 18 18/ 19 22 23] 24| 33 32 50 18
B B B B B
23| g 16 34/ 27 19 13 18] 15 23 33| 24| 23] 27 21 20| 18] 23 9
Bl Bl Bl Bl B Bl B B B Bl B B
24 10 13 13 18 26| 18] 17 33 32| 24| 22/ 17
B B
25) 17/ 15| 9 15 8 17 13| 9 17 16 17 18/ 12/ 19 17] 17/ 11] 9 10/ 10 g 9|
B B B
26| o o 18 18 17 18| 12| 10| 19 17| 16 16 17 16 16 16| 9 9 27 9
Bl B E S Bl B
27| 9 8 16 19/ 15/ 18| 18 15/ 17] 23] 37 31 23 23] 18 11 1l 1 1 16
B C C ¢ ¢ B ¢ ¢ ¢C
28| 9 12 9 11 9 15/ 11f 9 23 22| 23] 30 23] 13
B B B c B ¢ ¢ C BB ¢ B ¢ ¢ ¢
29| 18 17 31 23 22 23| 32| 23
B ¢ Bl B B B Bl B| B
30 of 24 23| 23 18 17] 18 32) 18 27| 18] 22/ 19/ 17| 16
B E S B B B
31 16l 8 30| 17 17 18| 22 22/ 18 17 17| 33 32) 18] 18] 12 12 16 16 9
00/01/02103]04/05(06/07/08(09(10(11(12(13(14/15[16(17(18[19]|20(21|22|23
CNT( 270 29| 27| 27 27| 26| 27| 27| 26/ 25/ 26 25 25/ 25 27| 27 27| 25 23| 24 27| 24) 25 25
[i] B B
MED| ol 10 11 19] 19 18/ 17| 18 18] 32 23| 30 31| 28 28 24| 23| 24 22) 19 12 13
Bl Bl Bl Bl Bl B B B B Bl B Bl Bl B| Bl B Bl Bl B Bl Bl B
U Qf 17 16 31 23] 23] 18] 22
L o| g 8 9o 15 13 16 15/ 13 10l 17 18 20 20/ 20 19 18] 16 12/ 16 14 16 18 9 9
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IONOSPHERIC DATA STATION SHOWA-ST.
AUG.1993 n'F (kM) 45°E MEAN TIME (G.M.T. + 3 H)
LAT.69°00.4’'S LON.039°'35.4'E SWEEP 0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING

H
p\J00(01/02(03(04(05/06(07]08/09(10(11|12(13(14(15(16(17(18(19/201(21(22/23
S| Al Al Al Al Al A B B B Y A
1 250[210/210/205200{230/210[200[200/250240
A A AN A NE A S[E B ¢ S| B B B A
2 2000 (3200 [280[260/220[230[200/205/200/230/200/230
N S A A A S A SE A ¢ ¢ B B A K
3 300/255(230(205200[205210[205[205
N S| B A A A B B8 B B C ¢ CE SE S| B B A & S
41 240 240 2601270 240[205 250
"RERE ;L B A A B B B B Aﬂ BB B sto B B B B A & S
A B Al B Al Al B BTB Bl B B Bl B Cf S Al A A
6 l230 230 220
7 A220 Al Al A Bl B Al B Bl Bl B S| Bl Bl Bl Bl B B Y B S Y A
8 Bl Al Bl Bl A Al § j Bl Bl B B Bl Bl Bl Bl Bl Bl B[ B B! B B[ B
Y A A Al Al Bl B[ Bl Al Bl Bl B Bl Bl Bl B B‘ B S A A
9 240/265/230
Al Al Al Al A Al 34 A Bl B B C S S Bl A A
10 zzg 250240210230233235E ! 255 Y. o
Al A Al Al Al A B B E B B
11 jﬂ 2752302300 [240 245 (235290 I
Bl Y Y B[ Al AE Bl Bl Bl Bl B|E B B E Bl Bl B B Bl S
12 335 250(250/2302500210] 210220
B S A A A A A AN B B S I BE B V(R
13 230(230[230/200215{200[200240[220[220/290
s N AE AE A LB Y B Y B
141200200 230 300[250230230[215/220[220205205[200200240260
N S| A S B S S SE B LB T A A A &
15 275/245235/245[20525002150200{200205/2400235/300
NEREREER A235 S ¢ ¢ ¢ o ¢ ¢ ¢ ¢ ¢ ¢ ¢ & ¢ ¢ ¢
N L T O O A B B R B
Y O I O A B BB
NEEREEEEEEREEEEELEEEEEEEE R
2ol 9 9 9 9 Q¢ ¢ 5 5§ 5 E B B B B B O®BO® OB O§ @
5 N A A & A & B B BE BE B BB B B B 3
21 210 2200245 235(210[210[205
Y Al Al Al Al Al Al Al Bl B B[E B[ B Bl Bl Bl Bl B
22 255(250/240[2452000 [250 210
S Al Al Al A A A[E S|E B| Bl B Bl Bl Bl Bl Y
23 280280 240[225/225/205210{205/200[225
Al Al B[ B| B Bl B| A[E Bl Bl Bl B B Bl B Bl B
24 280 2200215/200210] |220[205220210
Y Al A Al S B\ AE AE A Bl Y Y
25 325[285[2452300200[205/205/205(200[200[200205200[220
Y Al Al A A B| A[E A E B| B| B Bl A&
26 285/260[240205210/210{210205215[215/200215(250
AR B B A AL B ESE BE B [E A B B A A A &
217 230 280[250[240[220[220[250[245200255(240 220
A A A ﬂ AE A NE A C CE B [E B ¢ o B ¢ ¢ ¢
28 300210 [310] |24s] l260l2202500245[250
S N C B A B ¢ B ¢ ¢ ¢ [£B BB ¢ B ¢ ¢ ¢C
29 2251285250
N A B § A A A A CE B B B B ﬂ B B B B
30 275[215 220[215/2152000205210
B S S| A Al A S S E Bl Bl Bl Bl A
31 210 225 260200[210[210[25022502200220{200200220225
00{01({02(03(04(05(06/07(08(09({10(11{12(13(14(15/|16/17/18/19]|20(211/22/23
CNT o 5 2 2| 2 4 6 13 13 14| 16 17/ 17 20/ 18| 18 14| 15 10 5 2 2
I [E
MED [210220[220 [215262(275/282[275/245230219[220[218/209211[205200[222/225220(248  [235
E E AE A E B E
Vol a3s 328[300[282(252/235240245235/228[245[240210250240[270
Lol Ja0s 2200280[255235215(210[205205205210[20020021002200220
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STATION SHOWA-ST.

IONOSPHERIC DATA

+ 3 H)

(G.M.T.

45°E MEAN TIME
0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING
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STATION SHOWA-ST.

(G.M.T.

IONOSPHERIC DATA

45'E MEAN TIME + 3¢

0.4MHz T0 15.0MHz IN 20.0SEC IN MANUAL SCALING

(0.1MHz)

SEP.1993 forF2

SWEEP

LAT.69°00.4'S LON.039'35.4'E

PO N T N < [m [o2 [t = o2 o2 = = Jo2 [m |m @ [O |= =[G [ = [ < [ =< ] N @
3 - o~ - o
a
~ € [=¢ |2 ZHNCECEE m < [o|m X (<€ kK2 M EMOVCO (< o | | i <G o0 . ~ | ;| o
o~ - o~ - o~ P o™ o™ o~
(=) (=] (=] > |a
lB 2 | ] 2] R ZEE ) o oD G 5 < > CEE I G nNomn—nr-[O |vn o0 o ] = © =5 ~ (o2 o)~ o
P — o~ o~ o - o o~ & o~ o o~
e ) > a >
OFZB < (] 2 o0 w2 O |02~ N2 <r |2 2 —~ (en (o] N O o cu e (=17, K- 1 7] |2 O (N 02 0N <¢ tal > <o o LD (T2 v (T2 O (0N O
o~ o~ o~ o~ o~ o — o o - (V2] o o~ o o — o o o~
b =2 =) a a a L) f =3 o~
n!.naqxnh & D[ (A~ o] Ao =g (M |[ooro|m [0 in|>e N[ O O|m = o o A S | O N o
- o o = | 0 = o ™ = [ < = w1 o = < - - — = = o
=) o a = =) =) v~
P L R R N[O i ==ln |[Mm |[»oojm [prcuea o <F >4 02 <F 02 10| O (02 i (U2 on|m 0% > S | PO om;ma
- - o - - u o wy u - - - - - [T 2] - e - uy -
> o | > ) =) (= e I ) —
= ~Nf oojlo |m [ nveeo:cq1¢can:ﬁr.oann [ <= |0 o —~m [mamolmom—| | oo ;oo —[ oo — = Nmo| oo
wy w - uw - - - (V2] o o o (T 2] [ uw -r o - - - o - - o~ w w -
- = S a | > o > e =3 = —
o o~ r~ oM o U2 v D> o o~ o~ - 2 [s] o0 <o | ) <o (=1 > X=1..] L 117 R ] [Y21-:] |2 < ol o o o o ~ 2
w o - (T2] o w (T3] w o L2 o wy w - - ~ o - o~ o o w
1 P=) > L) =) =3 —
) o~ o ] o0 o N[O - — |0 o o €N |z OO [[=q CO [Fxs CO o olen Fxy < ISS_B 0% co (o w2 ~ 73 <o o~ oW O
o [ un w u o o wy o o o wy o - - o o - o o (T2}
A o I ) =) =) =) =) —
—| wm |m CERCERG Smoy o o>+ [m |m < OmoONEKOHO |[M [ om || 0o —~[m | | W o
- o o o u w (¥2] o o o o w o - o un “ - o o (¥2]
4
| olm |[m oo e |m <M o oco/m |m |m = 0| N [0G <¢| ocOfn —i|m | wjoacejm 3 ~|m | o] oo
M o ~ w w| o W ~ W w| - ~ o~ - - M 4 o w| =
b =) =] (=] v~
j<2 €N (= ©O (OO (2] (ae] [oe] (=] ~ ©o o ©o |, (=] o0 ©o | o <o — o |02 <r (2 jon —~ - (00 (o] - ©o - [ g
o~ L aud w (T2] w o (2] uy O (Y] L4 o o~ o™ u ” - (¥2] o u
v |5
o~ ©o ([ o 2 —i | ) ssfm!ooslsos o0 o0 —i (o0 = o> ol o o e N e — ©co & co v on e -y —~ w e —
s w 2] -r - w u (T3] o o [T2] w w o - o o un - w o -
— = =) =) a |o =) — (=
o [tn © (v o e noSm [ (OO |[mr-|[tacajm M (e ke SN ™mIO M |[O |[tao|edwn|m 2 —i e o = | <[t ofvaos
Sl e ;o o - - | = - w0 ;o wn ™ o™ | = —| =| | o™
i [ o = =) = ) =g =) — (=)
wnmn—jm [m ;. (M (M |[aNjoar~| ojma—m |ea (M ka—ea [ [g2oo| WO ([ [mno| ~edr-|m v <¢| oco|m pry <ltnm| | —
o - - - - - - - - - - o o - - i - - -
S e > ) =) =) - = o=
comnorm |m M [ |[;mo|moofnc| «jen (o (MM o tncej [0 [U2 [ oroo| ofm S [tar=|m =5 <| o|taufoa oo
DO | ™ <« o < <= ™ ™ | = ™ | - <= —| = =| e
o (=) a H» =] L) > o
I ) e | om |[m @ | =@ NN || [aocoloa o3 O [ wo[m S ™| o |
L5t o o o - o - o o~ o £ o - o
[ =] > fem > o
6-A 73 o -4 G G 7 =] ] 3 oa 3 knrco| wjen 3 o 2] o |2 o < <G oo o < | w0 -r
o~ o o~ o~ o~ - o~
o = — o
©o [en - o 7] o 7> (753 = = <15 G o C = [ co [ co [« o oo o €2 v [0 2] =) (] = =] [P <o = 3)
Lt o~ o~ o o o o o~
o fe= =Y o
G & ¢ ] o o ) Zx=]= o o <r|m N G &0 oo =3 e r~jeq e cajen < |2 =3 [ @2~ [0 = W[ oo (v U I~
bt o o™ o~ o~ o o~ o~ o o~
> (=3 e (=) = (=) (=3 h (=) =
|||1IIIIT|
™ [ ) < o0 o o0 o © e <G g o 2] ZIZ ) &3 S ) 2 [0 (=g =3 [ <G 0 =S 25”
<~ o~
[=13""% =3 o =3
N> o -G ] 23 &2 r~ [ 2X=2Y 2] < 723 <G e e ] 2] (723 <G &) (2] T2 O =G 753 = [ o0 ) ~ - <[ oftnm™m
o~ w o o~ w ) wn W ™
el o) (=] (= = (=3
Lty S G k2 2 " jen | 2 | [« [2 |0 [M |€ [2 2 @ < O [ < [t [0 |2 © e et =9
o o
o (=31 =3 (3] [ oG o & &3 < =3 > I ) o ] ) > Fxq T~ [0 =3 [ =3 =] = o «~ -
— o~
o N o
= N | = O r~| o0 N | O|lvrd| N M| < | N| O I~ O NH | O|l vt N M| < D OC|I~| | | O —t Mm nw o o
a | | | | | | A H | A | A N[ N N[ NN N NN N N N[ ol = 5 | wa

JAPAN

COMMUNICATIONS RESEARCH LABORATORY,

foF2 (0.1MHz)

SEP.1993



46

SEP.1993 ftEs

IONOSPHERIC DATA
(0.1MHz)

45'E MEAN TIME (G

STATION SHOWA-ST.
i B )

LAT.69°00.4'S LON.039°'35.4'E SWEEP 0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING
H
N\J00[01/02(03]{04]05(06(07]08(09(10(11|12/13]14/15]16 17/18(19(20(21122(23
TS E B F
1| 38 67| 69 37| 46/ 28 38 28 19 19 28 26 26 24/ 21) 26 25 19 15 16 17
B T B T BE BE BE B C B
2| 28 27| 27| 35| 29| 31] 26 23 25| 23| 26 28 31] 29| 24| 32[ 32| 32 35| 42| 40
B Bl Bl Bl B Bl Bl B B E Bl C B B
3] 39 37 40| 39 70 21 26| 23 31 89 47 11
C B B B B B B B sl B n] B B Bl B B B B
4 41| 89 38 39 36 40
Bl B B B Bl B B B\ B[ B Bl B| Bl Bl Bl Bl B Bl B
5] 38 56 35 27 413
B B BE BE B B
6| 40 37 37 11 39 61 24 32 16 33 24| 37| 90
BBBBBBBBBBB‘BBEBES Bl Bl B Bl B
T 70 35/ 40 29 30/ 12
2 ) B B B B B BE B | BE BE BE S B
8| 37 41 41 41 41] 46| 40 32| 41] 20/ 30/ 19] 15 22 22
£ 8 |f SE S|E SE SE SE B|E BE BE BE B 5
9| 25 52| 71 37 26 17| 15| 19 21| 30/ 31 31) 31 30{ 29[ 31) 30 18 18 12 12| 37
c T B ¢ [ B8 BES ¢ B CEBE B B B
10| 38 28| 26 29| 35 51| 47 30 21 23| 36 30 21| 31 23] 18 33
T BE B & BE
11| 37 37| 30| a1| 42| a0 58 47| 31 22| 21| 23] 21| 26/ 24| 23 21/ 18] 18 16 10/ 10/ 28 39
B T BE B I BE B
12| g6 53] 46 37 58l 37| 14| 18 20| 22| 26 52/ 35/ 23| 26 30 18 12 35[ 27) 41] 41 37
B B B B B B B B B B
13| go| 24| 40 51| 33 67 27 40/ 80| 40 17| 40| 57 31
B Bl Bl B B Bl B B| Bl Bl C B B Bl B B B
14| 3¢ 80 23 40l 39 40
B B B Bl B B| Bl Bl Bl Bl Bl Bl B[ Bl Bl BIE B B
15 37| 27 0 40| 41] 42
P B BE BE B|E BE BE BE B
16| 4o 45| 28 27] 53| 46/ 41] 29 31| 25 29 31| 30/ 31 31 32| 31] 23 3 12 22 17
T BE B8 B B B BE BE BE BE BE B B B B B
17) 21| 18| 28 27| 32| 27 16 18] 24 32| 36 31| 30 25 5
B B B BE SE S| E BE SE SE § B BE BE B B
18| 16 33| 40 37 43 39 53 52| 21) 30 37 36| 36 19 15
B B B T B T SE SE SE SE B BE B
19 31 32| 38 11 27| 25| 21| 24| 26/ 27 56| 31| 31| 50 24 8 16 12 12
B BE B |E B [E B |ESES |ESEB ¢
20| 31 32| 32 21] 26 19 21/ 23 26 32| 26/ 51 56 22 57| 30 0 71 42
o BB T o ¢ T
21| 711 26 43 42| 29 21 26| 22| 21 8| 39 80 51
B B 8 B B B B B BE B BE BE BE B
22| 33 60| 32| 27| 26 31 37| 33 31 4 19/ 15/ 10
C B
23] 26 31| 28 38| 42 41 32 27 19 26 31| 32| 31 31| 27 28] 33 4 17 39 47
24| 37| 90| 78 40| 51| 41] 40| 33 26 22 21] 23 27] 27 27| 23] 24| 21 7| 45| 70 69|
T B [E B B T B B
25| 51| 39 32| 8ol 39 31 32 32] 22] 23] 23 30| 26| 27 22| 42 20 4 30 32 39
B B BB B [E B B B B BE B BB B
26| 35 34| 53 42| 43 35 27| 32 30 3 21
B BB o o o ¢ ¢ ¢ ¢ ¢ ¢ o ¢ ¢
27| 21| 31| 31| 39 33 38
g ¢ ¢ ¢ ¢ ¢ ¢ ¢C CE BE B T B B
28 22 27| 37| 29 30/ 30| 26 32/ 19 26| 39 70/ 70
B BE B B B[ B
29| 41| 42 90| 60 69 37/ 37| 32 23] 26 26 sd 21 33 26 37) 90 32 93
B B B B8 B B B B B B B BE BE BE B
30| 41] 42| 40 31] 30/ 23] 24| 13 22 12 32 33
31
00l01/02(03l04/05(06(07/08(09(10(11(12(13(14|15(16(17|18(19]|20(21(22|23
cNT| 96 24| 24/ 22| 19 19 19 16 17 15 15 17 15 15 16 18] 22 23] 20] 24| 22] 20| 20| 23
3 T BE
MED| 39| 37| 38| 38| 38 41| 38/ 30| 24| 22| 24| 25 27| 31| 28] 24| 28/ 25 19/ 17| 20| 32 36/ 39
] T [E [E BE [E SE B
of 41| 44| 50 42| 43| 58 41/ 40| 31| 25 28] 32| 32 35/ 31| 31 36 31| 30 25232 43 42 42
T B B
L o| 31) 32| 30/ 32| 29| 31 32| 23 200 21) 23] 26 26/ 27] 27 24| 26 21| 18 16 14] 18 24| 22
SEP.1993 ftEs (0.1MHz) COMMUNICATIONS RESEARCH LABORATORY, JAPAN



SEP.1993 fnmin

IONOSPHERIC DATA

(0.1MHz)

45°E MEAN TIME

(G.M.T.

+ 9'4)

STATION SHOWA-ST.

LAT.69°00.4'S LON.039'35.4'E SWEEP 0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING
H
pNJ00(01/02(03({04(05(06(07/08(09(10({11(12(13|14|15(16/17/18(19(20(21/22/23
B Bl B
1| 12 17] 33 16| 18] 12/ 17 17] 17| 16| 23| 23] 23 19 17 17 17| 16| 15 16 17
B o B
2| g 1 8 10/ 10/ 9 12 19 22| 23] 23] 19 18 17] 24| 32| 32 32 11] 12| 12
B Bl Bl Bl B B Bl Bl B C| B B
3] 16 23 18] 15 15 22 24 23 19 17 12 19
¢ B Bl B| B BJ Bl Bl B Bl Bl Bl Bl Bl Bl B Bl B
4 1| 17 23 | 12 11] 10
Bl B B B B B' B[ Bl B B Bl Bl Bl Bl Bl Bl Bl Bl B
5] 18 16 25 10, 9
B ﬂ B BB B BB B
6 8 23 ol 21 | 36 23 24 32 14 11 9 o 24
Bl Bl Bl Bl Bl Bl Bl Bl B Bl Bl Bl B Bl Bl Bl Bl B
T| 18 24| 21 29 30/ 10
2 B B B B B B TS [£S B
8| 14 19 19 24 30| 18] 20 32| 34/ 20 30/ 19 15/ 19 18
B T SE S[E SE SE S S
9| 16 25 18 18] 19 14 14] 19 19| 30/ 31| 31 31 30| 29| 31| 30/ 18 18| 10 9 10
c c B C C BB
10] 10/ 10 9 9| 9 18 14| 30 18 19 36 30 19 31 23 18 8
11 10/ 10 18] 18| 20/ 30/ 18 20 17 19 19 14 18] 24) 18 19 18 18| 18 11f 10| 10 10/ 10
B
12| 14) 19| 13 13 18/ 10/ 10 17/ 18] 18 14 52| 35 18 19 30 18 10/ 24 10/ 10/ 17 19
Bl Bl Bl Bl B B Bl B B B
13| 18 14| 30 20 11] 20 4 24 200 45 18] 9o 22 9 10
B Bl B Bl Bl Bl B B B B Cl Bl Bl Bl B B B
14] 19 13 20 10 10, 8 14
Bl B B Bl Bl Bl Bl B B B Bl Bl B Bl Bl B Bl B
15 19 19 3g 10/ 10/ 14
16| 11) 18] o o 7] 23 18 o 31| 25 29 31| 30 31 31| 32| 31 23 18] 13 100 7| 10
Bl Bl B B Bl B| B
170 10/ o 10 o 9 10/ 10 18 24 32 36/ 31] 30 25 19 2% 25 1
B B B BE SE S T SE #z S B B B B B
18| 11 24| 19 18 19 19 53] 52| 19 30/ 37 36 36 19 15
Bl B B
19 19 10 19 50 18| 18| 19| 24| 22| 23| 56 31| 31| 50 24| 18 16 18/ 16 9 9
BB T SE S C
20) 11/ 18] 9 9 9 19 18 23| 24| 32| 19 51| 56 19 57 30 18 19 10/ 8 19
qc BB o I T I
211 15 10 18] 19] 18 18 19 18 19 14| 8| 1| 7| 14] 15
B B Bl B Bl Bl Bl Bl B
22 15| 14 13 9| 15 16 18] 18 31 18] 16/ 14/ 19 15/ 10
T
23| 18 15| 25/ 13 14| 14 11 15 14 19 16| 18 16/ 19 15 19 16 28/ o 14 10/ 9 10
24| o 16/ 16 16 18/ 10 15 15[ 18 14| 17 17 20 18 14/ 16 13 15 10 8 7| 14 14
B
25| o g 8 18 o 9 18 10{ 12 14| 15 30 23] 27 20] 16 20 14 18] 14 9 8 10
Bl B Bl Bl B B[ B| B| B B Bl B
26| 19 19 19 18 18 18 20 32 30 19 23 10
B B B ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ o ¢ ¢
27| 1| 16 24 18 19 19
oo ¢ o ¢ ¢ ¢ o ¢ C B
28 15 14| 19] 19 30/ 30 18 20 19 14| 10 18/ 10
B B B B B
29) 14 14 19 8 9 24 9 1l 1 7| 156 50/ 19 23 18] 14| 15| 16 16
Bl B[ B Bl Bl Bl B Bl B Bl Bl B
30) 20 24| 30 31| 30] 23] 15 10[ 19 1 8 1
31
00(01/02/03/04/05/06(07/08(09(10(211]12(13|14|15/|16(17/18(19]201(211/22]/23
CNT| 28 28 28| 28] 29| 29 29] 29] 29 28| 26/ 28] 27| 28| 28| 28| 29 28 28 28 29 28 28 29
U
MED| 14 1) 18] 18] 18] 23] 19 14 24 24| 28] 32| 36| 54) 34| 31f 30 24| 18 17 17 13 14| 10
Bl B Bl Bl Bl B Bl B B Bl Bl Bl Bl B| Bl B Bl Bl B B
U Qf 18 24| 28 24 32 21 22
L Q) 10 14/ 12 12 10/ 13 16 15[ 18 18 22 20 20/ 28 22 20/ 19 20/ 15 12 12/ 10 9| 10
SEP.1993 fnin (0.1MHZ) COMMUNICATIONS RESEARCH LABORATORY, JAPAN
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IONOSPHERIC DATA STATION SHOWA-ST.
SEP.1993 n'F (KM) 45'E MEAN TIME (G.M.T. + 3 H)
LAT.69°00.4'S LON.039'35.4'E SWEEP 0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING

H
D 00101/02/03/04/05(06(07/08(09{10(11(12(13(14|15|16/17|18(19]20(21|22
AE § Al Al A ESEST B[ B B
1l240, [350[240 3002500205205240[250210210200/200/200/215215/230
Yl Y Y S| S| S| S| B Cl Bl Al A A
2 250(250/220/230[205(225(220/220215[200[225
Al Bl Al Al Al Bl B B B fIBBB EBCBT{ASAB
31240 230 235250
4 CAABABBBIBBBB|BBBBB Bl Al Bl Bl Al A
5 ABBABBA§|>BBBB|BBBBBBBBBBSS
AAAABSAE[BB E B[ Bl B B BBT' E S| A A A
6 2350265 230[240
ASSBBBBBBBBBIBBBB Bl Bl Bl Bl B
1 240[240/240
Al A Bl Bl Al A Al A Bl Bl B Bl B B Y[U SIE B E S B S
8 240 245 |210026002200250[240 5
S Al Al Bl Al & S E S[E S|[E S[E S[E S[E B S| Y
9 260[235{21502450240[250[230/230250[220[205/235215[230 5
Al Al A C Al Al AE B C B (o] C E Bl B Bl A
10 250 290200 |235l225] 240l 2100225 220270
A Al Al Al Al Al Al AE A S Al A
11 3100235(2000235220240210205/205/205210[215[230[210
Al Al Al A Bl A A E SIE Bl B E Al A A A
12 260[2000205200[240[300[240[200220[230[240[230265 210
13 AAAAAABBIBBBBBBYBAAAAZ!‘%ABA
ABABBBBBIBBBBCBBBB Bl Al Bl A A A
14 265
BBBASBBBBBBBlBBBBBBEBBBAAA
15 280
A A AE Al Al Al AE AE B Eﬁ[ B E B[ Y A A
16 320 30027021522026023022023024 0240215 [230[260
Al S Al AlE AE A[E A[E B|[E B[ Bl Bl Bl B Bl Bl B
17 290[330[290/240[240 220[245/215240205200/230[230
S S| Al A B Al Bl Bl B[E S[E S|E E SE S[E S| B Bl B|E B[E B j
18 210 315310/240/210[250/250/245 2501265
B Bl Al A a S B[E A E S[E S[E S|E E BE B B
19 2800235200020002000200310230(240[250[225[220[215[250[250[260
A Al Al Al Al B| B|E B E S E SE S Y Al C C
20 260020002052200250(220(320(320[240{280(240[235] |240
¢ B B & N ¢ ¢ ¢ ¢ ¢ T ) A
21 215|  |220[23002300205(230 (230
Al A A A B A B A A B B B B B B B
22 200 240/215/2300205/225(2201230
A Al AE A C Al A
230245 [200/240 3100260(2000225 [225[200210215[215[235[220[205(220{245250
Al Al Al Al Al Al Al A[E A E S E Al Al C| A A
24 3000240[225/250[220[220[210/215(240[240/245280
Al Al Al Al Al A A E A E B S B E B[ Al Al A
25 2000200/25002100240 205 [220[225/235(250[235/260
A Al A Al Al Bl Bl A Bl Bl B EBBBﬁBIB BIE B|[E B| B| B| A
26 210235 250  |230[260
27| 8 8 A A B A A g e ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢
a o ¢ ¢ ¢ ¢ ¢ ¢ CE BE B A B A A
28 2502352250200 |2300225(235/230[220[235
Al Al Bl Al A A A E A Bl B B[E A AAAABT’
29 300 200[305(215(235235 215 (290250
AASBBBBE‘BBBBBBBEBEB E A E Al A A3
30 260[280/250[290[250[245(290
31
00/01/02(03]04/05(06/07(08(09(10(|11(12(13(14|15(16(17|18[19]20(21]22
CNT| 3 30 3| 4 20 2| 10 14/ 14/ 15 17| 14 14) 15/ 18 20[ 22| 18 18 16 8 4
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STATION SHOWA-ST.

(G.M.T.

IONOSPHERIC DATA
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45°E MEAN TIME
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STATION SHOWA-ST.
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45°E MEAN TIME
0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING
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IONOSPHERIC DATA STATION SHOWA-ST.
OCT.1993 ftEs (0.1MHz) 45'E MEAN TIME (G.M.T. + 3 H)
LAT.69°00.4'S LON.039°35.4'E SWEEP 0.4MHz T0 15.0MHz IN 20.0SEC IN MANUAL SCALING

H
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Bl B B Bl B BBBBE]BBBBEBEBB
1] 40 33 32 93 | 30[ 20 41 42/ 10
Bl B EBBB] E B E B E B[E Bl B|[E B[E B
2] 51 33| 37) 34| 29 26| 25/ 30 26/ 55 26 500 22/ 30 19 14 14| 40| 42

E Bl Bl B EB‘EBEBEB
3| 41] 41) 41] 38| 26| 16 16/ 21] 23 28] 36 26/ 26 26 26 22) 19 19 16 15 32 37
Bl C (o] E B[E B[E B[E B
4| 42 20{ 12 12 27 23] 24 26 21| 26 37| 27 23 81| 29 22 20 18| 12| 42| 48
B ¢ Bl B
5| 32 38 80 42 34 16 26 17 27 32 28 26 22| 21 18] 19 37| 76 78
T TE B C B B B B B BE BE BE BE 4
b 70[ 39 43 39 43 300 25 30] 30] 21] 14) 12| 39
T1 a0 a1 41) 41] 41| 38) 28 22| 25| 28] 28 27| 37 41] 38| 27| 26 21 16 17| 20| 20| 12 12
Cl B Cl Bl B|J[E Bl B B E B
81 11) 11] 12 26| 27| 41] 42| 41| 31 27 l 55 33 26 40] 19 30/ 30
- B BBIBB'BBI
9 38| 49| 47 61] 41| 40| 38 38 21 26 33 33 33 31 40| 28] 36
BBBBBBBBBBBEIBBBBEB BE B|
10 37| 26 20{ 19 40/ 36 79
5B ﬂ B B ﬂ B 5B B BB
11] 32 33 33 26 32 38 26
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12 5 68 24| 27 21| 15 38
BBBBBBBBBIBBBBBBBEB
13] 40| 40 47 22| 17| 28] 27| 36
Bl B B B BEB] BBI B|[E B|E B
141 43 34| 34 33 32 38 31| 27 27 27| 27] 22 25| 14] 12| 17
B E Bl B B E BE B E B[E B
15 32 32 41] 37 45 40 28 26 36 28 27 27 26 27 24 24 24| 16/ 19 18 26
B B
16| 31| 32 32 33 41 33 33) 27 27) 27] 27| 28 27| 32| 28| 28 24| 21 14, 16 26 31
Bl B E Bl Bl Bl B EBEBI
171 82 49 11 62 32 31] 32| 32] 27 27| 32 24] 23] 23 23| 16| 27| 26 22
Bl Bl B B B Bl B Bl B ClE = C B|
18] 32 51 28 28] 27 27| 26 24 41 39 41] 47
B B E B E B[E B[E B
191 68| 32| 38 70/ 52 60 43 36 31] 30 26 2; 27 32| 27) 30 23 20| 38 37 37| 711
20| 79 32| 21| 40| 52| 40| 33 24] 24| 27 26 26 27 27| 27] 25| 23] 22| 19 26 33/ 38| 39|
B B E S E S|E BE BE B E BE BE B
21 38 90| 90| 39| 47 37| 43 40| 37 27 27) 56l 26/ 50[ 30/ 30/ 25 22 24/ 19 19 29
B B Bl B[ B[E B E B E B
22 28 70 90| 67| 27| 30 31 28 300 27] 31] 25 30/ 22| 27| 26 26 93] 40
Bl B| B Bl Bl B[ B E B E B
23| 42 79 41 48| 47| 39 26 26 42 26/ 25 23] 20 21| 26 42| 42
Bl B E B
24 33 27 69 34 33 a1 36 27| 28] 28] 27] 27 27 26 22 23] 25 21] 27/ 19 23] 27
¢ Bl CE S| B B
25| 330 24| 26 27 32 37| 39 46| 27 23 55 320 23] 28] 41] 16/ 58 46 43
B
26 79 41] 38 37| 33 37 33 41] 24 27| 27 26 270 27] 27] 27] 23| 22| 23] 71| 38| 42| 356
B B Bl B B Bl Bl Bl Bl B B
27| 33 39 39| 39 22 39| 36 38 42 92| 38 60| 37
Bl B Bl B B Bl B|B B B[E B B
28| 47 11 32 32| 32 21 31] 26 22| 23] 37 71| 59
Bl Bl B Bl B Bl B Bl Bl B B[E B
29| 53 22| 33 39 41 27 24 32| 33| 37 40| 39
B Bl B
30 80| 89 35 37] 27| 26 27| 27] 27| 32 26 35 27] 32| 26 26 22 21] 16/ 13 14
E BIE
311 26 27) 37| 33 21 24] 25 27] 27 27| 28 36| 56 33 28 32| 28| 26 26 27| 33| 41| 38| 42
00{01/02/03/04({05/06(07/08(09(10(11{12(13|14/15/|16(17/18(19/20/21/22/23
CNT| 28 23] 21) 23] 23] 21 19| 17 21 20| 12| 13| 16 18 19 19 24/ 23 26 27 28 30| 30 31
MED| 39| 41| 39| 38| 33] 36| 33| 28 27| 28| 28 27| 27| 27| 27| 27| 26| 24| 24| 22| 22| 26 38 38
E B E E |E BE B
U Q) 45 70| 58| 43] 44) 40| 38 41| 38 34| 30 30| 30 37 28 32| 30 29 27| 27| 32| 38| 42| 43
L 9] 32 32 33 33] 27] 31) 27 25| 25 27] 26 27| 26 27 27 27| 26 23] 22| 20| 18] 16 26| 29
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IONOSPHERIC DATA STATION SHOWA-ST.
0CT.1993 fmin (0.1MHz) 45'E MEAN TIME (G.M.T. + 3 H)
LAT.69'00.4'S LON.039'35.4'E SWEEP 0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING

DH000102 03(04105(06/07/08/09(10(11(12(13(14(15(16(17(18(19]20(21|22|23
B[ B Bl B| B Bl B B| B| B B B B B B
1] 10 24| 24 56 30 20 9 10/ 18
Bl B Bl Bl
2| 17 24| 19 19 18 16| 18 30 24| 55 19 50| 18/ 30 19 30 14] 14/ 8 10
B B
3] 20/ 19 23 16/ 18 9 10/ 13] 18 19| 36 19/ 19 18| 16 14 19/ 19] 16 15/ 10/ 19
B ¢
4] 15 ; 10 g 9 10 13 10/ 19 23] 19 19 22 zg 51/ 29 22| 20[ 18 8 10/ 10
B
5| 18 14 14 20/ 18 14/ 19 19 19 19 20 15| 14] 14 14/ 17 9 14] 19|
C C ¢ B B B B| B B B B J
6 19 17| 18 39 19 30/ 25 30 30{ 19/ 11) 10/ 9
T| 10| 14| 18 14| 14/ 19 14| 14 16 14 14) 19 18/ 18/ 19 19 18 18/ 10 o 9 8 7 9
C B ¢ B B B B
8| 10/ 10/ 8 9 9 13 19 14 16 18 55 19 24 19 19 9 9
B BBBBail
91 19 7| 9 10| 23 20| 14 30/ 16 19 19/ 15 o 9 9 16 14
BBB?’BBBBBBBBBBBBES B
10 37| 20 200 13 9 19 19
BB B BB B B B B B B B B BB
11) 3 19 19 19 20 14 14
B Bl Bl B Bl Bl B B Bl Bl B B B B B B B
12] 21 19 J 24| 23 18] 9 14
Bl Bl B B B B B B Bl Bl B B Bl Bl B B
13| 19 19 18 22| 14/ 9 7 10
Bl B B B B Bl Bl B
14) 14 19 19 20 24 30 31| 21) 25 22| 18 19 25/ 14/ 8 9
B Bl B
15] 14 10 22| 19| 22/ 20/ 14| 14] 36 19 19 19 23] 20 20 24| 24 13 19 18 10
B
16 10/ 10 14/ 19 24/ 19| 19 16/ 15 19 24| 24/ 24/ 19 19 19] 19/ 19 13 13 10/ 9
Bl B Bl B B
17) 19 19 19 62 | 19| 19| 19| 19 16 16 10 15 18/ 23] 23[ 11] 9 7| 9
BB B B B ﬂ 58 § | qc B
18] 23 18 19 20{ 19 19| 19| 19 18/ 20 18] 10
B B
19] 13 21] 13 13| 21 20 24| 18| 14| 30| 25| 18 19 18 27| 30[ 23 16/ 10/ 15 10/ 14
B
20| 15/ 19 16 31| 19 18] 15/ 15 15/ 15 15 18 20 . 19E2g 19 18| 15 15/ 10 10/ 18 14
B B E
21| g 14/ 14/ 19 18 31 3%,13 16 25| 24| 56 24 50| 30 30/ 25/ 19 24/ 19 19 8
B B B B B
22| 19 18] 9 10/ 14/ 9 16/ 15 30/ 20| 31) 18 30{ 19 19[ 10 9 9 23
Bl Bl Bl Bl B B B
23| 7| 8| 25 15| 19 19 14] 15 19 19| 25| 15 20{ 14) 10/ 14] 14
B B
24| 10 10 14 7] 14 19 16/ 19 19 16 18 18/ 14 ;q 14/ 15 8 13 9 19 13 7
¢ B CE S B B
25| 7 10| 10 10| 13/ 14/ 19 18 13 15 | 55 24 10/ 10/ 10/ 10/ 10 8 8
B
26| g 9o 9 8 6 9 15 J 10/ 13 15 | 23| 19 18| 20 19 18| 10 14| 18 14/ 19| 15
B B B B B B B B B B B
27] 19 19/ 19| 14| 19 23 24 l 16/ 9 19 10/ 18/ 9
Bl B BBBBBIBB B B
28| 18 9| 18 18/ 19 | 19 31 18 18| 18 14| 49 24
B B B B[ B B B B B B B B
29| 23 13 18 19 19 19 24| 15| 15/ 13) 10/ 14
B B
30 10[ 10/ 10 25 15[ 18 19/ 19 19 12 18/ 19/ 15 15/ 14/ o 9 13 8 10 8
B
31| g 18/ 16 16 10/ 10/ 10/ 10| 11| 18 16 36/ 56 20 22 23 18 18/ 10[ 13 18 9 18 10
00(01/02/03/04(05(06(07(08(09/10({11(12(13|14|15|16(17|18(19]20(21(22{23
cNT| 30 31| 30/ 31] 29 31 30| 31f 31 30| 29 31| 29 31] 31) 30 30{ 30 31 31| 31| 31 31| 31
B B U
MED| 15/ 18/ 18 19/ 19 20/ 20/ 24 19 19 24| 42| 22| 25 19 22/ 19/ 19 16] 10 10[ 10
Bl Bl Bl Bl Bl B B B B B B B B B B B Bl B
UQli1g 37| 30| 25 23 19/ 15/ 18 14
L 0| 10 10 14 10| 14 18 15 15 16/ 16 19 23 20{ 19 19 19 18 18 15 13[ 11 9 9 9
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IONOSPHERIC DATA STATION SHOWA-ST.
0CT.1993 n'F (KNM) 45°E MEAN TIME (G.M.T. + 3 H)
LAT.69°00.4’'S LON.039'35.4'E SWEEP 0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING

H
p\J00({01({02(03{04(05/06(07({08(09|10(11(12|13(14(15/16(17(18(19/20(211/22]/23
Al B[l Bl A Bl B §’A Bl Bl Bl B Bl Bl Bl B B|[E B[E Bl Bl A A A
1 | 275/340
Al B Bl Al Al A A[E A B BI E B E B E B B E B A A
2 300[230/250 220(300/235260[200{245225] 225240
Al Al A Al S[E S E Bl B B E Bl A A
3 3001250[240[205(250275 22012051205[205(240[225(220[230/275
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STATION SHOWA-ST.
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IONOSPHERIC DATA STATION SHOWA-ST.
DEC.1993 n'F (kM) 45'E MEAN TIME (G.M.T. + 3 H)
LAT.69°00.4'S LON.039'35.4'E SWEEP 0.4MHz T0 15,0MHz IN 20.0SEC IN MANUAL SCALING
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IONOSPHERIC DATA AT SYOWA STATION (ANTARCTICA)
ION. ANT—60 January 1993—December 1993 (Not for Sale)
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Queries about ““Tonospheric Data at Syowa Station” should be forwarded: to:The Communications Research Laboratory,

Ministry of Posts and Telecommunications, 2-1° Nukui-Kitamachi 4-chome, Koganei-shi, Tokyo 184 JAPAN.



