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INTRODUCTION

This data book summarizes the results for vertical soundings of the ionosphere at Syowa Station,
Antarctica in 2020. The observations were conducted by the National Institute of Information and
Communications Technology. The location of the station, specifications of the ionosonde, and symbols

used in this data book are as follows:

Geographic Geomagnetic *
Latitude Longitude Latitude (Deg.) Longitude (Deg.)
69°00.4'S 39°35.4'E -70.5 86.9

* Geomagnetic latitude and longitude were calculated using IGRF-12 (2015)

SPECIFICATIONS OF THE IONOSONDE USED AT SYOWA STATION

Items

FM/CW lonosonde Specifications

Frequency Range

Transmitting Power

Duration of Sweep

Transmitted Pulse Width

Pulse Repetition Frequency

Height Range

Recording Media

Power Supply

Transmitting Antenna and
Receiving Antenna

0.5 MHz - 16 MHz

100 W

max 155 s

1-10 ms

1 kHz

60 - 1000 km

Hard drive

100 V - AC, 1.5 kVA

40-m-high vertical delta antennas
terminated by 400 Q

Note: From 2016, new type of FM/CW lonosonde will be used for routine ionospheric

observations at Syowa Station.

OBSERVERS

Observer:  T. Naoi

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 lonogram  Interpretation and Reduction
(second edition 1972)

b. Characteristics of lonosphere
fxI Top frequency of spread F traces or obligue traces.
foF2 Ordinary wave critical frequency for the F2 layer.
fEs(ftEs)  Top frequency of Es layer as reflected overhead
fmin Lowest frequency of the vertical ionospheric reflections.
h'F Minimum virtual height of the ordinary wave F trace as a whole.
Symbols
(1) Descriptive Letters.

The following letters are entered after, or used to replace, numerical values 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.

H Measurement influenced by, or impossible because of, the presence of stratification.

K Presence of particle E layer.

L Measurement influenced or impossible because the trace has no sufficiently definite
cusp between layers.

M Interpretation of measurement questionable because ordinary and extraordinary

components are not distinguishable.

Conditions are such that the measurement cannot be interpreted.

Measurement refers to the ordinary component.

Spur type spread present.

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

inconsistent or doubtful.

v Forked trace that may influence the measurement.
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W Measurement influenced or impossible because the echo lies outside the recorded height

range.

X Measurement refers to the extraordinary component.
Y Lacuna phenomena, severe layer tilt .

7 Third magneto- electronic component present.

(ii) Qualifying Letters

The following letters are entered in the first column before numerical values on the
monthly tabulation sheets.

Greater than.
Less than.
Ordinary component characteristic deduced from the extraordinary component .
Mode interpretation uncertain.
Extraordinary component characteristic deduced from the ordinary component.
(Used for x-characteristics only.)
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.

SO =YY m O

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

CNT (median count) is the number of values from which the median has been computed.

In addition to numerical values, the count may include certain descriptive letters.
MED (median) is the middle value when the numerical values are arranged in the

order of magnitude, or the average of the two middle values if there is an even number of
values.

UQ (upper quartile) is the median value of the upper half of the values when they are
ranked according to magnitude.

LQ (lower quartile) is the median value of the lower half.

Acknowledgment
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| ONOSPHERI C DATA STATION SHOWA-ST.

JAN. 2020 fmin (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4'S LON. 039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING
DH000102 03/0405/06/07{08/09/10/11(12/13/14/15(16/17/18/19]20121(22|23
11 9 7 7 6 6 8 7 8 8 7 8 8 8 8 8 8 8 8 8 8 8 8 6 7
20 8 8 8 8 7 7 7 71 8 8 8 8 8 8 8 8 8 7 7 71 7 8 6 8
3/ 100 7 8 7| 6 6 8 6 7 7 7 7 710 18 12/ 11 8 8 8 8 9 10/ 10
41 7010 10 10/ 8 8 8 10 8 8 8 8 8 8 8 8 11 9 11 g 8 8 8 7
5|13 12 9 56| 7 12 12 6| 8 7 7 7 7 8 8 1010 9 15 9 712 8 8
6] 24 9 7 10 18 24 19 8 19 20/ 12| 9 12/ 14/ 12 10[ 12 12 12 8 8 8 12 9
7| 10 13 12 15 10 120 11 711 " 17 o 9 9 10 10 10 9 9 o 9 8 8 7
8| o 9 12 8 8 17 11 8 9 8 8 8 9 10 10/ 10/ 11 10 8 8 19 6 7 8
9| 14 11 8 9o 22 23 25 8| 9 9 13 16 20/ 38 37 27| 42 29 23 25 13 8 11 8
10] 19 14 8 1413 12 11 8 8 20 39 | 40 40 41 28 0 28 1117 9o 9 3
11| g 10 35 13) 19 16/ 7/ 14] 10 17 24 34| 25 28 19 18 20 14 12 12/ 11/ 12/ 10 8§
12) 9 9 20 17,13 8 8 11 11 8 7 10 9 8 8 10/ 10 8 8 10/ 13 15 9 9
13 8 7 7 8 8 7 7 7 7 8 9 11] 10 10 10 10| 8 8 12 11| 8 9 6 5
141 8 7 70 8 70777 7 9 9 9 9 9 9 1o 10 13 13 8 8 11 7 71
15| 8 8 8 8 8 6 6 6 6 9 9 7 7 914 16/ 13 9 9o 9o 9 811 7
16|11 8 10 6| 15 12 11/ 12 9 13 11 11 7 8 10 15 8 8 8 12/ 9 9 7 8§
170 7 7 8 71 7.8 8 77 8 7 7 7 7 7 71 71 7 7 71 7 910 9
18| s 8 9o 8 13 7 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8§ 9
191 8 9 6 5 5 8 8 7 8 9 9 7| 8 8 10 8 10 8 8 8 10 7 5 6
20| 6 8 8 8 6 8 7 9 711 9 19/ 10 10 11 8 6 8 6 6 8 8 7 6
21 7 6 7 6 6 8 8 8 1010 8 7 7 7 7 9 8 8 8 813 8§ 71 7
22| 9 12 10 9 7 11 14 8 8 8 18 12 11 8 8 11| 12/ 19 15 15/ 10 9 11 6
23| 71214 Y1210 719 8 o 8 7 8 o 910101011 7 5 7 6 7
241 17/ 17 17) 14 18 11/ 10 8 8 8 8 8 10 10 9 7 8 10 10 8 6 8 6 7
25| g 8 6 6 6 8 12 10/ 10 26 19 14 9 7 8 8 8 9 8 8 10 8 12 9
26| 9o o 6 7 9 9 8 7 7 7 8 8 8 8 8 8 8 8 8 8 6 6 6 8
27| 6 8 8 71 9 7 7 71 7 7 15 10/ 10 12 8 8 9 6 6 6 6 6 6 6
28| 6 7 6 6 6 6 8 811 7 6 6 8 6 7 9 7 7 8 8 8 6 6 10
29| 10 10 12 8 11 9 7 12 12 7 8 8 8 28 24 16| 11 10/ 14 13| 6 10 8 6
300 8 714 o d1a 121 T T U uelos 24 16 O35 1415 6 10 12
310 12 10 16 14| 6 9 11 o 16 8 18 15 38 16 24 1 O 20 30l 20 14 8 3

00/01/02/03({04/05/06(07(0809/10/1112/13/14{15(16(17/18(19(20(21/22/23
CNT| 31/ 31| 31 31| 31/ 31 31 31| 30/ 30/ 30/ 30| 30| 31 31 31/ 31 31 31 31 31 31 31 31
MED| 8 9 8 8 8 8 8 8 8 8 8 8 8 9 9 10010 9 9 8 8 8§ 8 8
U Q| 10 10 12 13| 13 12 11) 10 10/ 10/ 13/ 11] 10/ 12| 14/ 15/ 12 12/ 13 11[ 11 9 10 9
LQ g 70 7/ 7 6 7 7 7 7, 8 8 71 8 8 8 8 8 8 8 8 7 8§ 6 7
JAN. 2020 fmin (0.1MHZ)
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| ONOSPHERI C DATA STATION SHOWA-ST.
JAN. 2020 h'F (KM 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON.039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALI NG

DH000102 03{04/05/06/07(08/09/101{11112/13(14/15(16/17(18(19(20(2122
A A AE A
102002182182120202/196212198198/188188212[200102/196/180[196/198 2222020218
2 24611220%23%216214198206194184184188196196206196192214200188206%9%226
31202 244208200208/206/196/186/192(200[198(222204] [204196208[208/232/238
A A A A A A A H N A A
41256 206/198/198/198[250/174/194(194/198216200200
A-A A A A A A A A A A A
5 208202(2021186/198/216/206206/224208[226
Al A AN A A A A A A H
6 206 212224{196196/218/200[200216/216210[198/198/222
A A A A E A B E A
1 1 20627%211186200 20&21620220220a20ﬂ200212230222232%0ﬁ278
8218 258[228 212018820411921192/194/186/190/192/202/202/200200[200222222
A A A A A A A N A A A A B B B EA
9 198 198 |206/224/210[228/204228
A AE Al Al A A A Bl Bl B BE B B B Al Al HE A
10 268 182198200 382214 204232 1212246
E A AN A A A AE AE A A H H
111224338130 2462200 12220214/2000208/204/204204186/192]214232232
E AE A A AE B A H H H A
12244272 A196 246198 26417817018220%18017819619819420420424%242 .
13214102 A25i232196218196206198182198198206204198198198198212 240
14 272226E . A19819819420419619619220225%210192192192192202202202206230
151236248250264200200200200[200200190/180{192214/238/218[218204/194194[194218/234
A A Al A A A A A E A
16 240 204 2120 12020222 1198202220/198/198/204/192/196226/2438
AE AE AE A H A E A E A
7| "12482882320220/196/196/196/190/166(198  |198/198/220/192/190194/266/252(206/242/218
A Al A E A A AE A A
18204 208 204204230198/198/186/186/186/2021198/ |1982101260222/196208/208
EAE A E A H A A A AE A
19176002720244220[194/196/188180{216/198/156/194{182/198/2361210 196/ |240216/222
EAE A A A A EA A H E A
20102042300212123422202021196/194]184/198 1961962300 1196/190196/182/200226
E AE A A H E Al AE A A
2112280238125422202000212/198204/186/192(184/184{198/1941981921920220198256] |244
A A AA A A A A A A
22 206194216 196{184/198204/228[2020212218  [226204
A A Al Bl AE AE Al A H H A
23 224258  |204/176/1982040212/190180196/196206(194 216230222
A A A A A A A E A
24 226/2000184/220192192/204/196/196/196|188208/198198232(204/222
EA A EAEA A A H E A
25 246216216230222242202194 208180186182188194186190198204220210%1%
26 208232232216%3% 242(182200186/206/190190/190/190186/224/198198224216222
27123024002422060214/202202202/192/192(192200[{180/170200/192[210186/186206[192210[210
E A E AE AE A A A E A
2817222400240236]236/200 224/194/198192/192/188/192204/190/190200/200{224238/226
A A A A A A A A H A A
29 198 198/168/176/182/1821224206/206206206206/198
EA N A A AEA A O C C 0 ¢ A B B A A A
301788294 266 200228210206 200
A A A A A A A A A EA B B B |EB AE A
31 2581196] 1204 1192 1200218 218258214/ 1258
0001(02:03(04/05/06(07(08(09/101(21(12/13/14/15|16/17/18(19]201/21|22
CNT| 20/ 16/ 16/ 16| 18/ 17 19/ 19 23 23 24| 26| 26 29 30 29| 25/ 27/ 29/ 27| 26 25 24
MED222%32%12218210%0120019919819819219519819620019319820420020320920§%21
U Q|246/260247/237(228/27191218/206206200198/204/202200218210[203/212/217212[226231236
L Q]211/222207/209[2001197/198/194[190192/185188/190/186/194/193/192/196/197/198]198204222

JAN. 2020 ' F (Kkm
NATI ONAL | NSTITUTE OF | NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY, JAPAN



| ONOSPHERI C DATA STATION SHOWA-ST.

(0. 1MHz)

+ 3 H)

45°E MEAN TIME (G. M. T
1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING
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FEB. 2020
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| ONOSPHERI C DATA STATION SHOWA-ST.
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FEB. 2020 foF2 (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON.039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALI NG
H
p~]00101102(03{04/05/06(07({0809/1011|12/13/14|15(16{17/18(19(20(21/22/23
A A A A A A
1| 37 35 42 43| 43 45| 47 51 48 46| 46 42 43| 38| 34/ 26 35 28
N A A A A
2| 32 31 38| 40| 41| 42 43 43| 38 39 44/ 41| 40, 39 38 38 37 30
A A A A A A R F
3 1 35 32 42 . 46 45| 45 46 42 42| 39 42 41 43| 44 39 28 21
41 24 25 33 35 40 37 44) 51) 53 49| 45 44 45 44| 44) 40| 40| 40| 34/ 34/ 29
ALA A FH A A A B
5 39| 42 42 45| 44 46 43 44 43 42 38 37| 36/ 36 38 29
Al F Al A R Al A F A
6 200 28] 29| 34 42 39 45| 46 38| 39 39 38 41| 42 42 41 38 25
A A A Al A A R A A Bl Bl B A
1 39 41 38 44) 45| 42| 37 35 35 35 31 24
R B A A A B A A R R R A A
81 35 41 410 39 38| 42 45 43 41| 38 38 37 35| 37 26
A A A A A A A A R A
9 36 40 41 44 43 39 43| 43 40 39 38| 36 32 286
F Al Al A A B F
10 19 42 1 40 4‘& 47 42 43 500 50 42| 45/ 40 40 38 38| 36 34A 30| 21
111 24 26 24 38 400 40| 42 46 49 50| 49 46| 49 44| 45 44/ 42 40| 39 34 28
A AUR A A A A A
12 32 : F 42 44) 44 44| 50 52 55 59\ 48 42 40| 44 41 35 33 33
131 32 23 2;& 34A 34A 31\ 400 43| 47 44 43 43| 45 50 51 42 42 41] 38| 38 34 30 3%
141 25 26 46 46| 46 52 46 46| 50 50/ 53 50| 47| 42 40, 36/ 36/ 33 29 35
A A FFH FF A A FF
15] 34 31 32 52 48 49| 51| 50 48 50 48 49| 52 45 41 36| 36 36 36 23
A A A A A A A H R F
16 39| 40 46 50 49| 49 49| 46 46| 40 42 40, 38| 34/ 31 32 33
FF A F F FIF A R
17| 41 36 39 32| 42 40/ 46| 48 48 52 49) 51 52 45 41 40/ 38 38 40/ 34 26 37
A A A Al A A Al Al A A B B B R R R A AN A A A A
18 37 38 42| 43| 36
A A A A A A R A A A A R B B B B B B A A
19 34 35 39 34| 32 24
A A A A A A A A A B A A
20 34 39| 37/ 36| 36 43| 44 38 37 35| 34 28
A A A A B B A A A A A A B B B B A A
21 42| 37 33 33/ 34 22
A A A Al A B A A B R R A A A
22 37 38 34 41] 41) 40 41| 40 38 39 34 30
R A A A A A A
23] 28 26 31) 35 38 40 42| 43| 44 44 41 44| 40 38 40 34| 31 22
A A A A A A A A
24 34 34) 35 35| 41) 42 43 43| 42 40 38 35| 32| 26 23 16
R A A A A A A F
25| 22 A : 37| 38 39| 40| 42 46| 46 47 46| 46 43 38 35 30 ZE 2% 12
26| 15 16 20| 26| 36 38 42| 42 43 43 44| 48 50| 58 53 48 43 40 36 34 35 34
A A A Al B A F
27 320 40| 42 42 43 41| 44 50 53 54| 48 43 39 38| 33/ 30 24 18
A A Al A A A A
28] 18 37) 40| 40| 37 42 45 48 54| 46 43 42 40| 35 28 24 22
A A A A A A A B A A
29 45| 44) 43 43 43| 47| 52 53] 48| 44 44 36 39 20
30
31
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 14/ 100 6 6| 6 8 15 16| 22 24/ 21/ 24| 24/ 26 27/ 27| 28 28 28 27| 25 24 21 15
MED| 26 26 30| 33| 34 36 3|9: 41| 42 42 43 43| 45 46 45 44) 43 42 39 38 35 31 29 28
U Q| 35 32 38 35| 40| 40| 40| 45| 44/ 46 47 45| 48 50 49 48| 46 42 40/ 38| 37 34 34 33
L Q| 22 23 24 29] 32 33 37 40| 40 40| 41 38| 42| 43 42 42| 40/ 38 38 35 34 26 24/ 21
FEB. 2020 foF2 (0.1MHz)
NATI ONAL | NSTITUTE OF | NFORMATION AND COMMUNI CATI ONS TECHNOLOGY, JAPAN
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| ONOSPHERI C DATA STATION SHOWA-ST.
FEB. 2020 ftEs (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON.039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALI NG

>10010102/03]04]05/0607[0809/10 11]12/13 14/15/16/17 18/19[2021]22
17, 55 46 50 55 58 48 48 59 29 34 34 31 39| 45 51 ;

2 1] 28] 28] 26 26 26| 22

53| 64 38 51| 56/ 39| 52 25 28 31 31 3% 32E3g 42) 27 24 19 22| 21] 41
31 31 28| 64| 27/ 19

5
3
42] 36| 500 55 38| 51] 32| 58] 56 49 36| 27| 31 35 2
32| 28 60 21| 84 5% 29
6

36/ 30| 16| 68) 49 54| 30| 25 25 53 59 55 30| 58] 27

G
15 53| 28| 18] 18 37 57| 48] 36 1% 17) 30| 43| 42
91 53 54 30| 30| 58] 47 34 27 40[ 31 39 66 2
22) 28] 57 45 46| 46
B B G

B B EB E

(o]

53 87| 56 14

4
G
b
G
2
G
4 29 24 32 57| 18
G
B
8
G

49 4% 50[ 49| 42) 63 54) 54| 68] 34 31 67 2

O N oo &= 1w |

G
36 53] 61 72] 44/ 51] 57| 58 30/ 34 69 28 211 5
EB GEB G G )

o

B
24 20 21 16| 34
45 400 44) 46] 48] 52| 52| 56| 60 60| 36 30 29 2%

—
o

15 38 52| 55 35 52 31| 24) 25/ 28 25 33 23 22| 24 23 22| 23 17 14

1

G

7159 591 31 18 26
BE BB G G G

G

[N
[EEN

13| 78 21 33| 48/ 40 38 38 34 28 28/ 27 29 67 71| 50| 28 22, 24] 51 72149

[N
]

58/ 44] 48] 53] 66| 58 58 4é 58] 14] 32 32) 400 47 35 35 35 28 28 26| 20| 20| 20

B G G
10, 56| 58/ 56] 57| 53] 29 29 30] 32 56 40 6% 30] 30 39 47| 29| 28 48

—
wW

[N
=N

61) 32 41 56| 54 62) 37 47| 32| 72| 30| 28 30| 29| 29| 24| 28 28 59 15 18 20 20

EB
260 9 41 44| 40/ 30/ 30 35 35 32/ 32/ 60] 65 55 34 34| 27 25 26 23| 23] 44 29

[N
o

G G
33 46/ 51) 51| 48 57| 57| 35| 12| 27| 29| 38| 29 30| 27| 38| 38 28 31 34| 34 58

[N
D

—
-~

36| 22| 12| 55 40y 59| 39| 23| 26| 26 28 28| 37 67| 30| 38 63 81 69 72| 58/150] 13

o
[=2les|
m
o
—~cg
m
[N
Sales|

Bl B BE BE
48] 56| 82 82 82

[EEN
oo

—
o

52 45 48 54| 46| 46 Zé 47) 65 62 56 33
54 64/ 57 47| 39 29 55 58 50 48 28 3% 86] 85 19 47
24) 24 21 88 31

o
o

48] 500 57 57) 40| 29| 47 46) 42 51 34| 2
43 34) 32

o
[EEN

B B
BE B G B
2 4
B B § B
I
G

G B E
57,70 62 50] 57| 55/ 57 40 26 57| 29

[N]
o
—_

SR S RIS N L]

9
B B
55/ 37 14 67 49] 46| 55 56/ 54| 52 46 ]
21) 2 28 41
24] 2 36

ro
[F6]

2
511 58] 46/ 60] 400 22| 19| 84| 24 27 26| 29 2
2

[p)
I~

20 12 9

63| 74 64 48] 56| 60 49 4% 24 56/ 52| 26| 25
35| 35 39 44| 54] 52 45 23 23] 24 27| 27| 26] 26

o
(&S]
o

b4 44

adoa ot~ o~ o

G
14 18

[pe)
D

33| 15 56/ 48| 55/ 15 56, 20| 22| 24] 29| 28] 27| 27| 24

o
(=)
o

12 12

4
G
2
20 22 20
G
G

[ )
-~

45/ 37 33| 39| 69 48 33 97| 22 58 61 29| 28 27 27

o
[e=]
—
=)

220 22 70 71

[ =]
oo
ol (o oo |og—a oo

[ R i

28] 28] 46| 57) 36 56| 52| 56 28] 53| 28 28 28 28

w
")
w
N
()
w

20/ 19 18 12

G
G G G EB
40] 83 71) 54| 50] 59] 39| 20] 22 30 30 30| 26

[p]

©
o
(=2}
o
S~
[}
o~

18] 41 95 46

w
o

w
[EEEN

0001/02/03]04/05/06/07/0809/1011]12|13|14]15{16/17]18/19(20121/22

CNT| 29/ 28 29| 29| 28 29| 29| 29| 29 29) 25 26| 25 25 27 28| 27/ 27| 29| 29| 27 29 29

G
MED| 49| 46 48 51| 48 52 46/ 46| 29 29 30/ 29| 30/ 30/ 30 28 27 26| 22| 25| 21 31

U Q| 54 57 56/ 56| 56 58 52 55/ 57| 53] 42 34| 31 51 42 34| 31 28 46 52| 45 56 46

G G G G G
L Q] 30| 36 40| 46| 40/ 40/ 32 25| 24 24 28 27) 29 27 27 26 24 22 18 16 14

FEB. 2020 ftEs (0.1MHz)
NATI ONAL | NSTITUTE OF | NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY, JAPAN



| ONOSPHERI C DATA STATION SHOWA-ST.

12

FEB. 2020 fmin (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4'S LON. 039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING
DH 00[0102/03{04/05/06/07(08(09/10(11(12{13/14/15(16(17/18/19(20(2122/23
1] 6 7 8 13 15 22 10 10| 9 10 9 12[ 12/ 12 12 12/ 12 12 12 14/ 9 16/ 12 7
20111 11 6 18 8 11 11 o 9 9 16 14/ 7 13 11 1312 12 6 6 6 6 8 9
3| 9 16 32 16| 22 14 10/ 10/ 31 10/ 10/ 10| 15/ 26 36 17| 14 17 17 13 9 9 8 8
41 6 9 9 6 6 12 23 15 8 10/ 10 10 7 8 8 20/ 13 13 13 20[ 25 9 8 11
5| 00011 11 7] 712 12 s 1010 20l 8 6 13 14 14 1414 13 8 9o 9 7
6] 8 7 8 8 7 8 10 7| 7 10 17 9| 15 13 13 11/ 11 14/ 18 19[ 10 10 7 8
7] 21 14 o 19 18 18 12 12 19 11 ° 1 32 32 29 26 26 16 16| 11 8 6
8l o ° o ol 1138 20 11 12 11 8 15| 20 20 15 12 18 14 23 20 11 6 6 10
9| 24 15 10/ 11| 14 14 14 [ 11 9 36/ 18/ 30 16 14 8 15 10 10 6 17 11 7 10
10| ¢ 10 15 1517 13 8 12 12 10 14 | 32 22 18 19 15 15 18 21/ 15 12 8 6
11) 6 7 7] 8 15 20 11/ 11] 9 19 10 9 9 8 10 10| 14 19 8 8 11 14/ 10 8§
12 7 8 12 13 13 16/ 12 8 5 6 9 9 8 8 10 25 24 19 18 12/ 12/ 11 10 7
13110 8 7/ 8 7 7 7 715 10 12 10 14 14 1o 1o 15 19 20 9 8 9 9 7
4] 70 70 7014/ 14 14 19 13 9 9o 9 8 7 7 7 8 8 8 8 8 7 8 8§ 9
15] 6 8 8 14/ 10 6 6 7 7 7 8 8 8 10 7 721 16 12 16 9 10 8 10
16 77 o 16/ 11 12 13 o 8 8 11 1111 11 9 8 8 8 8 8 8 10 8§ 10
17010 o 8 8 912 7 7 7 7 8 16 17 15 10 9 11 10 8 8 12/ 11 10 8§
18] 15 16 16 16| 12 15 o 13 23 13 28 | | 31 2627 25 9 1313 8 7 7
19] 7 7 9 o 8 8 #1610 1101420 7 " % T Vol unad 1
200 o 9 10l 17 23 11 10 13 10 14 " 33 17 15 13 16 32 23 24 18/ 13 8 8 7
21 7 8 o 11 40 34 24 24 16 16 16| | | " 30l 24 27 19 13 10 8 8
22| 13 13 8 10 17 32 12 14 13 13 | 19| 29 26 27 16 16 12 12 21| 11 6 8 12
23| 12 24/ 23 15 15 9 7 8 7/ 7 10 13 10 11 14 14 13/ 10 10 9o 7 7 9 18
24| g 8 12 8 9 12 12 12/ 7/ 9 9 8 10 10 13 13/ 12 9o 9 10 9 9 9 7
25| 710 8 9 12 10 10 10 10 8 10 1o 1o 11 12 o 1o/ 10/ 9 12/ 8 11 10/ 10
26| 6 8 8 7 7 8 8 8 8 8 13 11| 11 13 12 10/ 10/ 12 9o 9o 6 7 7 8
27| 10 10, 7 1138 9 9 10 10 8 10 10/ 8 8 12 12[ 10 8 8 9 8 10 § 8
28| g 8 8 10011 12 12 6 8 6 8 8 9 9 9o o o 8 8 8 7 9 8§ 9
29| 8 o 71211 811 o o o o o 12 10 14 14 24 12 11 11 O 8 8 7
30
31
00/01/02/03({04/05/06(07(0809/10/1112/13/14{15(16(17/18(19(20(21/22/23
CNT| 29 29 29 29| 29| 29 29 29| 29| 29| 29 29| 29| 29 29 29 29 29 29 29 29| 29| 29 29
MED| g 9 8 11| 12 12 11 10| 9 10/ 10/ 11] 12/ 13 13 13| 14/ 13 12 12/ 10, 9 8 8
U Q| 10 12 10| 16| 16 16 12 12| 12/ 11 16 18 24/ 21 16/ 18/ 22 19 18 16{ 13/ 11 9 10
LQ 7| 8 8 8 8 9 8 8 8 8 9 9 8 10 10 10/ 1110 8 8 8 8 8 7
FEB. 2020 fmin (0.1MHz)
NATI ONAL | NSTITUTE OF |NFORMATI ON AND COMMUNI CATIONS TECHNOLOGY, JAPAN
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| ONOSPHERI C DATA STATION SHOWA-ST.
FEB. 2020 h'F (KM) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON.039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALI NG

DH000102 03{04(05/06/07(08109/10(111(12/13/14/15(16/17/18(19(20/21(2223
EA A A A A A A H E AE A A H E A AE A
1214242 ) S 206/188/186/194/194/286220 |194/194200192248 292242

21234 25802240202192200/198/186/196/232/212(202/190196/220[214234
A A A A A A A A E AE B ANE A EA
3 2222240248 208/198[198/234/248/208/208/222/216/216|238206234242
EAEA A A A AE A A
4194202421794758230 278/190/188196/196/2321232(198/198200200200] 88142240
A A A A A A A A B A E Al H
5 2041198 12240178/1961212212/1194202202212]210204/198/220
A AE A H Al A H E A Al AE A A
6 2361248/2301246/182/204/204 200[200192196/184/180206/262/218 252
A A A Al A A Al A B Bl BE B A Al A A
1 216 190 2160218/202(204204/204234234204/218
B A A A B A A E B A A
81206 202220/186202/206/198/198/198196/196/226/220[220216
A A A A A A A A A B A
9 194 1194/224194200200[204/204/212212[248240240
A A Al A A A H B E AE B
10188 - A2o§\210200186 19219620820%20019821622222822R234276
11246246276 2462020202182/190[190204/234/194/196200/222(236] 1240240
A A Al A A A A A Al E A
12 21%E - 202200[200200[202 A196 A212196214222224218239\230
13 232261 A29i27220%%3%202200216200196196 2320 1196/194/204/204/204/21202321216
141202262 2400 |2140198/198/194/194/194/214/196{204/190/194/194/1961210216/222
A A A A A H [EB EAEA A A A
151224232 192234/208208[208/208226 190/198194210200212(2202400210
A A A A A A AE A A A A
16 256]200[200200/188/2021202(196/196{208154/212218]218/236/236236
Al A A A A A A A A
172440228228 198(208/196(184/196[206  1192/192(2001212210  [226/258/230
A A A Al A A Al Al Al Al Bl B BE B EB A A A A A A
18 200 758218(232248
A A A A A A N A A A B B B B B B A EB A
19 202 224 2360252240258 198
A N A A A A A AE A BE B B EB EA A A
200 12 246 1234/188/188/188204] 202220242[226244
A A A A B B A A A A A A B B BE B BE BE A B A A A
21 226 1224234234
A A A Al A B A A B A A A
22 256200 [220/236(210200220[204/198/224/226[232
A A Al A A H H A A
231226 206/194/184208/182/194[200200200188[194/194226198]208226
A A A A A A A A A
24 202176/212192/208/184/214/198200/194200190[204226/234
A A A A A A A E A E A
250214 Y T A24021419&19818819819819819819820020221421421423025%
26286288 278246238218/192/202/202/184/196/198/198206[202234200212220218208
A A A A B A A H E A E A
21 208/188/176/192220{190/198216/202(210200/188214222222/234266
EA A A A A A A A H H A
281302 232/198/196210/196/206206/194/194200194/218218220220/250
A A A A A A A H Al BB A A A
29 196/200[200(192/196{190204/196/204[208/208200
30
31
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 14 9 5E i 5150 11) 13 22/ 24 20 24 24 22 27 25| 26/ 28 28 26| 25/ 22/ 20 13
MED227242232%5%23022821%20720419819819619619720220020020020221521%21%232232
U Q|244/263285/294[27424623823202142022010206/202/206/218/210[204207/218/222[2331236238/251
L Q[21402302231248[2110212120212000200/193/187/194/191/194/196/197/194/1950200212[2120212219/221
FEB. 2020 n'F (km

NATI ONAL I NSTITUTE OF | NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY, JAPAN
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| ONOSPHERI C DATA STATION SHOWA-ST.

+ 3 H)

45°E MEAN TIME (G. M. T
1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING

(0. 1MHz)

fxl

MAR. 2020

SWEEP

LAT. 69°00.4"S LON. 039°35.4"E
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| ONOSPHERI C DATA STATION SHOWA-ST.

MAR. 2020 foF2 (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON.039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALI NG
H
p~]00101102(03{04/05/06(07({0809/1011|12/13/14|15(16{17/18(19(20(21/22/23
A A A A A B A B R
1 28| 34 32 36 38 40/ 41 44] 38 37 34 34| 30 24 21 19
N A A A A A A
21 22 37/ 39 40 40| 42 39| 44] 47| 44 43 38 34| 29 26 25 27
A RA A A A F A R
3| 28 40 37 37| 39] 39| 41| 44 42 44 45| 44 40 40 33| 30 32 25
AN A A A A R A B B B A A A A
4 25 35 39| 40| 41 44| 42| 45 438 38 34
A A A A A A A A A A
5 3§\ 1 41 420 44 42] 44 47 47 42| 42 39 40| 36 : 20
6] 20 18 18 38 42 42 42 42 46| 46 50 52 61] 60/ 40, 38 32| 32| 28 26 22
F A BB R R F Al A Al RUR
11200 22 16 14 1§ 29 33| 34 37| 41) 44| 43] 46| 43 40, 38 . 23 2/§
81 19 18 17/ 20[ 20 200 30 31| 35/ 38 30 41| 44/ 47/ 50 48 43 44 38 34 28 23
N A A A A F F H R R A F N A A
9 28 30 28] 24 26 42| 44 47 46 47| 41) 38 36 35| 27
A A A Al A A A A A
10 32 34| 35 39 39 41| 44/ 46 48 45 41 40 36 30| 26
A F A A A Al A A A
111 15 30 28 33| 37 41] 41 42| 45 47) 50 46| 46/ 41 38 34
AbA F A A A A A A R Al A A R
12 36 41 42] 45| 50| 53] 53] 51| 46 48 44/ 36 35
N A A A AR A A A R F F A A R
13 28 310 40| 40| 40| 44| 45 45 42 38 40 33| 26
A A A A R R A
14 1 19212630323642414547494946433932262%2%A
15 18| 18] 26/ 26/ 25/ 30| 37 36/ 40 44 47 49 50 51| 46 41 37 30| 28 16
A A A A A A A A A A A
16 35/ 37 39 44| 47 51| 42 44| 48 44 40| 36| 24
A A A A A A A R A A A
17 30| 36/ 39 38 40| 42 44 50 46| 42 38 37 30| 18
A Al Al A R J R A A A
18 50 18 23 31| 29] 36 40 44| 42| 44/ 45/ 44| 40 38 38 30| 26
N A A R A A A A A A B B B B A A A
19 48 38 43 43] 42| 38 36 27
N A A A A A A N A A A
20 28| 28 36 38 43| 48 46 43 41 38 37 33 26
A A A B A A A B Bl B R Rl B B UR A A A
21 26| 28 38 43 44 39| 38 27| 34
A A A A A A A A R B R A A
22 33 36 38 39| 40 44| 45 38| 38 35 33 19 16
A A A A A A B A A Bl R B B Al A A A
23 36 38| 39| 40 41 48 41 26
N A A B A A A A R R A
24 - - 33 30 34/ 40 42 40 40 40 37 39 33 27| 17 15 ]
25| 23 38 20 220 28| 36 38 40 42 44 44 45 41 44) 38 35 28 20 18 14 24
A A R A A A J R R AU R
26 38 19 28| 35 40 41 43| 44/ 42 48 45| 49 41 36/ 29| 19 18 20
UR A A A A A A A A A FHF R A A A
271 13 38 40 42 42| 43 42| 43 42 34 26| 17
A A A Al A A V B A A A
28 17) 29| 32 31 43 46| 49 51 44 53 40 31 22| 16
A A A A A Bl A A A A
29 17) 14) 24| 34| 35 36| 40| 43 45 45 44| 46 46 34
N A A A A AR R A B B B B BUR A A A
30 22 36 46/ 46 43| 39 35 20
N A A A A A A R B A B B B B R B N A A A A
31 24 34) 36 34 31
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT859639151923252628273030292927282621107%
MED| 90| 22 20| 28| 20/ 21 28 29| 35/ 37 40 41| 44 44 45 44| 43 40 37 31| 26 20 25R 23
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| ONOSPHERI C DATA STATION SHOWA-ST.
MAR. 2020 h'F (KM) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON.039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALI NG
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| ONOSPHERI C DATA STATION SHOWA-ST.

APR. 2020 foF2 (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON.039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALI NG
H
p~]00101102(03{04/05/06(07({0809/1011|12/13/14|15(16{17/18(19(20(21/22/23
A A A A A A A B A AN A A A A
1 320 34 34| 40| 46| 46 42| 44 36 28
N A A A A A A B A A B B B B N A A R
2 36 45/ 42| 39 300 21 38
N A A B A A A A A B B R N A A A
3 41] 42 44 41] 41] 40| 36 28 20
N A A A A A N A A
4 23 23| 28 34| 36 39 41 42 47 44| 41 32 28 20| 17
N A A A A R R R B A R
5 24 30/ 38 39 44| 43 48 46 46| 43 39 29 20| 20 24
R A A A A A A B R A A A A
6| 22 23 36/ 44 42| 48 51 54 53] 46 40 25 20
N A A A A A A 7 A A A
/ 22| 34 46 52 49| 52 58 57 65 48 37 25 18| 16
N A A A A A A R F B A A A A A A
8 33 31 57 35 38| 42| 58| 56 52 51
UR A A B B A A A F B B B B R A
91737 29 31) 36/ 36| 38 40| 42 43| 45 38 23
N A A A A A B RA A R A
10 25| 29 34 36| 38| 39 46 48 46| 42 33 24 14 21
AN R A A A A A F Al A A A A
11 24 32 30/ 32 40 38| 42 43| 48 52 47 38 25
A A A A A A A A BB A AJ R
12 44 23] 30 40| 44/ 47 50 48| 43 38 38 36
N A A A A R R BBV R UR R A
13 24 25 20 40/ 39| 42 42] 48 44| 38 32 28 18 11 14/ 19
N A A A A A A A A B B B B B R B B A
14 34 41| 35 29 22 19
N A A A A A A A A B A BB A
15 35| 38 41 38 40| 35 300 20 24| 14
A A A A B A A A A A R R A B B
16 30/ 32 37 38 38 37| 34/ 30| 23 14 12
B A A A A A A FF B R A A A R A
17 22 25/ 32 36| 39| 45 47) 48 47| 42 13
A A A A A A A A A R R B B B BUR
18 30/ 35 36| 43 53 55 57| 37 34/ 26 24
N A A A A A A A A A A A A
19 28 39| 50/ 48| 58 49 45/ 50 47 22 16
N A A A A A A B F B R A A A A A A A
20 25 33 39| 44| 48 78 54 36
A A A A A A A A A B R Al A A A
21 28 33 38| 40 39 38 42| 40 200 19
N A A A A A A A A A B A B B A A R A
22 33| 35 40 38 34| 31 14
N A A A A A A A B R FA A A B A A
23 20 34 38| 39 39 41 38| 35 24
UR A A F F R R A A
241729 48 46 320 27| 25| 26| 32 38| 42| 42 44 44 45| 36| 22 16 17| 22 24
N A A A A A A A A B R R A A A A
25 28 39| 45 45/ 42 42| 31 22 14 11
N A A A F A A A A A A A A A A A
26 31 38| 44| 45 49 47 52| 39 25
N A A A A A A A A B BB A A A A
27 27/ 30| 34 42 41] 38| 38 28
N A A A A A A A A F A B A A A A
28 30/ 32 36| 36 40 38 42| 33 19
NI R A A A A A A A v F R A B A
29 43 29 34| 36| 38 45 42 40| 36 16 15 13 12
N A A A A A A A F 2 F F N R A A
30 22 30| 36| 43| 46 43| 48 39| 47 17 18 13 16
31
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNTU% % 20 1) 2 3 4 o 14 19 24 29 27 28 29 30| 29| 24/ 21 14 9 4 % ﬁ
MEDuzg 34 46 46 320 32 26 23| 28 32 36| 38| 42 44 46 44 40/ 31 25 19 1§ 15 1% 3%
UQ% 3% 20 24| 30| 34 39 42| 45 48| 48 50 44 36/ 28 2% 18 20 2% 3%
L Q| 22 24) 24] 22| 25 30/ 34/ 36| 39 42 41 40| 36/ 23] 19 17| 12 13 14 24
APR. 2020 foF2 (0.1MHz)
NATI ONAL | NSTITUTE OF | NFORMATION AND COMMUNI CATI ONS TECHNOLOGY, JAPAN



APR. 2020

| ONOSPHERI C DATA STATION SHOWA-ST.

ftEs (0. 1MHz)
LAT. 69°00.4°S LON. 039°35.4'E

SWEEP

1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING

45°E MEAN TIME (G. M. T.
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LAT. 69°00.4°S LON. 039°35.4'E

SWEEP

1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING

45°E MEAN TIME (G. M. T.
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| ONOSPHERI C DATA STATION SHOWA-
APR. 2020 h'F (KM 45°E MEAN TIME (G.M.T. + 3 H)

23

ST.

LAT. 69°00.4"S LON. 039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING

DH000102 03{04(05/06/07(08109/10(111(12/13/14/15(16/17/18(19(20/21(2223
A A A A A A A B A E A EB E AE AE AE A A A A A A
1 19812281222|2221258232/224/226/2121232
N A A A A A A B A AEA B BEBEGBESB B BEB A A A A
2 314 2842140224 232220 204
N A A B A A A A A B B BESB EA A A A A A
3 24412142062200226212194
N A A A A A EA A N A A
4 2002420200202218218/222/218228/206{206/198216216216
N A A A A A AE AE A A [E A EA B A
5 2160 127002460230212212(218/218/218/214[214210202216/312 198
A A Al A A A B A Al A A A
6196 198 12220222202/202/202/202/208]204/196/196234
N A A A A A A A A A A A
/ 198]206/200200/194/200[200[210[210[200198/194222228
N A A A A A A A A E BE B A B A A A A A A
8 200 1198/198/236260234/250[234
A A B B A A AE A EA B B B B A
90218 2741200244/192/210[210[202/218[200204 198
N A A A A A B AE A A A A A
10 278]20822011962000204/226/226/196/198/200210248 198
A A Al A A A A A E A Al A A A A
11] lgs 204/204/186/194/218220[210[210[210212
A A A A A A A AE A A E B B BB A A A
12 212 210224 2602362361232 200|290
N A A A A EA B B EB A
13 196202244 2100206192202220216/212/196/214220[222/180/196
N A A A A A A A A B B B B B EBEB R B B A
14 256 228]2282201250[274
N A A A A A A A A B AE B ANE AE B E A BB A
15 290[2422320224214/2201214232/250[252
A A A A B A A A A At A E E Al A A B B
16 2920204/212210224/218210[208/194270[290
B A A A A A A A A A EB B A A A A A A
17 2381194/210206220[206/206214222 264
N A A A A A A A AE AE A BE B EA B B B B
18 264246206228 1232/208(2062221226 226
N A A A A A A AEAEA EA A EA A A A A A
19 25002260224/210(2221210196 1196/188256
N A A A A A A B B A BB A A A A A A A A A
20 2100202202
A A A A A A A A AE A E Al BE A Al A A A
21 2420220226/216/214/198/198/216 1302202
N A A A A A A A A A B [EA EAEANEA A B B A A A
22 2220236/254/234/230248 188
N A A A A A A A A BESB EAE A A A A B A A
23 2381204]206/234/2241206/208/200
A EA A AEA [EAEA H E A E BE BE A A A
241034 1248232 304/270[246230/184/200[200192216208[200200234216250[206
A A AN A A A A A A A B BEAEAEAEA A [EA AEA A A A
25 23812522280216/192204/300 244
N A A A A A A A A AE A A A A A A A
26 2442040204/2042042100212212
N A A A A A A A AE AE A B B BEAEAEA B B A A A A
27 372228218 218]218/238
N A A A A A A A A AEA [EA EAEAEA A B A A A A
28 2341238]218/194/194/216|228256
NEA A A A A A A AEA EA A A A EA AEA B A
291 274 2520216/216/216/200/196/196/196/196244 1206206
N A A A A A A A A AE B A A A A A
30 2021198/198198/200[200[194/194/200200226/254] 190
31
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 3 2 2E i 2 3U 8U11U16 24/ 27| 27 26| 27| 27| 28 23U21 13U o 4 5 3
MED|714/235229/232]  1206201224219210209/205/210210211211/205/202210219233/198/198204
N [E AE AE EE EAE [E AE Al A
U QJ234 304127002500236/236222/228/234/228/218221212127471252[2711206231/226
L Ql196 200204[206200207/200[202202202208200198206216219/185192/198
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| ONOSPHERI C DATA STATION SHOWA-ST.
MAY 2020 foF2 (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON.039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALI NG

H
p~]00101102(03{04/05/06(07({0809/1011|12/13/14|15(16{17/18(19(20(21/22/23
A A A A A A A FIF F FFH Bl R A A A
1 39 200 32 44] 56| 60 54 73 50 40 31 33
N R A A B A R A A - F F F F R BB B A A
2 33 38 42| 44 38| 42 42| 32 21 17
NUR A A A A A R RA A B F
3 34 28 24 33 46| 50 48 48 52 29 11 16 12 22
N A A A A A A Z 7 F F B B A A B A
4 30 26 31 36 42| 48 64 56 43| 32 19
B N F A A A AN A F F I F F H F R A A A A
5 28 47 26 47 42| 58 57 45 52| 28 15 14/ 20
A A A A A A A A A AUR Bl B A A
6 27 30| 35 32 32 32| 26 16 13 18
N A A A A A A A A A F B F R N A A B B B
/ 22 38| 38 34 38 38| 29 18
NUR R A A A A A A F R A A R R A A
8 32 33 26 32 42| 39 48 40 40| 27 14 12 11
N A AN A A A A FF H B F FA A A R R A A
9 26 13 25 37 37| 45 42| 39 40| 23 12/ 12
R A A A A A A A R FAUR A A A R A
10| 24 13 26| 37 46| 43 43 46 32| 25 14 20
A A A A A A A A A R F F F A A A A A H
11 35/ 33 35 48 48 43 31| 21 16 19
A A A F N A A A A A A
12 19 28] 27 21) 20| 16] 25 40| 42| 47 45 39 30 17
N A A A A A A A R F A A A A A A
13 16/ 23 30 37| 49 41) 48 32| 22 16
N A A A A A FF 7 F A A A A A A A
14 18] 14] 14 19 31| 39| 46 41 32 25| 25
R N A F A A F RA A A A A A
15] 15 24 28 24| 25 20/ 30 43| 43 43 40| 27| 25 14
A A A A A A A A A J R A B A A A A A
16 19/ 30| 38| 47 48] 34 40| 19
A A A A A N A A N A A A A A
17 23 21 32 41| 50 40| 39 34| 17 14
N A A A A A A ROF B HF F A A A A A A R
18 13 13 19 41) 54| 52 45 36 27| 19 22
N A A A A A ATR F F B B F F F F A A A A A A A A
19 43] 33| 23 43 36 44| 42
A A A A A A A A FH R F F R A A A A A A A
20 36 18 44 38| 44 47 43 40| 26
Al A A A A A A F F A A A A A A A
21 27 36 18] 27 37| 45 46 47 48| 23
N A A A A A A R A R FF F F N A A A A A
22 26 16 30 38| 41 41) 32 34 24 6
N A A A A A A A B B F N A A A A A A A
23 28 39| 42 42 34 27
N A AUR A A A A A F F A A A R A A
24 27 15/ 31| 46| 44 42 34 30| 19 28| 28
N A A A A A A A A FF A A A A A A A
25 21 24 30| 35 38 33 32| 24
A A A A N FF F R A R R A A A A
26 22 15/ 13] 28 15 41| 42 43] 48 23 22
N A A A A A R A R F T R N A A A A A A
27 22 12 13| 28| 33| 38 31 38 30| 20
AR B A A A A A A F F B A B B A A A
28 15 30 34| 36 34 30 22| 16
A A A A A A A R R A F A A A A R A
29 27 32| 36 36 25 23] 15 11 11
N A A A A A A A N N R F F F B A A A A A A
30 24 28 28 31 38 38| 23
N A A A A A A A A A A A A A A B A
31 220 28| 34/ 31 32 22| 15
0001(02:03(04/05/06(07(08(09/101(21(12/13/14/15|16/17/18(19]201/21|22
CNT % 50 2 3] 4 5 7/ 8 12 25 27 29| 31 31 31 31 29 11 6 2 % % 3
MED| 21| 32 30 2% 28 26 22 2% 16/ 21 3% 39| 44 42] 39 3% 23 1E 15 16| 12 12 1%
U Q 35 47| 32 33 28 28 23 26/ 37 42| 48 47) 45 40| 26 1% 17 2@ 2% 20
L Q 26 19| 25/ 24 18 14| 13| 18/ 28 36| 38 36 34/ 27| 19/ 14 14 12 11] 11

MAY 2020 foF2 (0.1MHz)
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| ONOSPHERI C DATA STATION SHOWA-ST.

ftEs (0. 1MHz)
LAT. 69°00.4°S LON. 039°35.4'E
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1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING
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| ONOSPHERI C DATA STATION SHOWA-ST.

27

MAY 2020 fmin (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4'S LON. 039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING
DH 00[0102/03{04/05/06/07(08(09/10(11(12{13/14/15(16(17/18/19(20(2122/23
U] o 6 6 8 81512 12 &8 9 11 18 26 2820 9 7 7 8 | 15 11 14 11
2| 11 11 15 16 14 14 10 25 24 15 13 16 15 14 10, 12 15 14 | | 17 8
3| o 8 10 111210 7 8 736131413 8 8 811 8 9 8 10 14 - g
4] 920 12 12 816 12 81412 10 11012 9 a0 7 7 Yoo 18 O i
5| % o 812121012 1211 810 ol1214 o 812 8 8 8 o 9o 11
6| o o 16 15 14 19 16 18 12 19 11 11 10 1215 10, 8 8 9 | 16 71 8
7| o 7 8 13 14 110 9 15 12 10 18 8 19 18 12 12 17 13 13 22/ 200 ° ° °
8|27 16 11 9/ 12 15 12 9o 9 9 11 7/ 10 10 11 11/ 11 9 9 9 9 8 8 11
9| o 10 10/ 14/ 11 9o 8 8 7 9 12131311 5 7 7 8 8 8 7 7 8
1013 8 9 o 8 6 11 8 8 7 8 10/ 10 10 10 8 6 6 6 6 7 7 1 6
11 6 10 8 o 16/ 16/ 11/ 12| 8 8 8 10 12 8 17 14 13 10 11 9 12/ 11 11 10
12) g o 7/ 8 8 9 8 8 8 8 8 10 8 10 10 6 7 8 6 8 7 7 7 1
13] 7 8 12/ 12 9 1110 7| 7 8 7 100 8 10 8 8 7 7 8 8 11 14 14 10
141 ¢ 9 10 13 11 8 7 7 7 7 6 8 910 7 6 8 8 7 9 9 8 10 11
15 9 9 o o 6 9 8 8 10 14 10 9 8 8 8 8 8 7 10 10/ 6 10 11 11
16] 10 10 10 10 10 10 7 7 11 12 10 9 10 14 12 o 8 8 | 8 12 14 14 12
17010 6 8 9 9 7 10 9 13 8 8 10 10 10 7 8 8 6 7 8 7 6 10 9
18] 8 6 9o 9o 9 7 7 6 9 7 6 9 9 9 7 5 7 7 7 7 71313 38
19] o o 8 71 7 713 8 7 7 ° Y1610 o 11 8 o 10 13 13 14 12 12
20 o 12 12 1111 11 9 10 11 9 8 8 8 8 6 6 8 8 '8 10 810 9 7
21 7 70 6 6 6 13 10 10 8 7 10 8 14 12 8 8 6 6 8 712 12 14 14
22| 14 9 11 16/ 11 11 10 9 9 8 6 7| 7 7 10 10/ 8 11 8 8 8 8 9 8§
23| 9 9 10 1716 15 10 100 ° T 16 1410 9o 8 8 8 & 9o 17 11 13 10 7
241 7 70 8 8 16/ 16 10 9o 7 8 9 8 10 8 7 8 7 7 6 6 8 8 8 10
25| 14) 24/ 13 24) 14 14 17 10/ 10 9 11 11 14 8 8 8| 8 10 8 10/ 11 § 9 11
26| 8 8 14 10 8 8 8 8 8 10 13 12/ 13 8 8 1o/ 1o/ 8 9o 9o 9 7 7 7
27| 7/ 14/ 14 13/ 11 8 7 10 8 7 7 7| 6 6 6 6 8 6 8 8 10 8 8§ 10
28012 10 " 10| 8 8 & 8§ 8 11 8 1411 10 10 12 8 13 | " 13 10 10
29| 8 8 10 100 7 11 11 11) 10 10 11 7| 9 1o 8 7| 7 8 6 6 6 6 7 7
30| 6 7 7 6 10 10 10 9 7 7 12 12 14 7 13 13| 10/ 40 18 16/ 24 8 9 10
31| 34 21 17 22/ 19 14 10 10 8 8 8 7 8 910 7 7 6 81010 12 " 12
00/01/02/03({04/05/06(07(0809/10/1112/13/14{15(16(17/18(19(20(21/22/23
CNT| 31/ 31| 31 31| 31 31 31 31| 31 31 31 31| 31 31 31 31/ 31 31 31 31 31 31 31| 31
MED| 9/ 9 10/ 10[ 11 11/ 10/ 9 8 9/ 10 10 10, 10, 9 8 8 8 8 9/ 10 10/ 10/ 10
00| 11 10 12 13 14 14 12 10 11 11 11 12 13 12 11 10| 10 9 10 16 13 14 14 11
LQ ¢ 8 8 9 8 8 8 8 8 8 8 8 9 8 8 7 7 7 8 8 8 8 8 8
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| ONOSPHERI C DATA STATION SHOWA-ST.
MAY 2020 h'F (KM) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON.039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALI NG

DH000102 03{04(05/06/07(08109/10(111(12/13/14/15(16/17/18(19(20/21(2223
A A A A A A A A E A EB Bl A A A A
1 26622402280218/214/234208/184/184/228216
N A A A B A A A A A AEA A FEBEB B B B A A
2 2441246]2241202212/198204/246230
N A A A A A A B A A A A B
3 198198 23202200212196/212/194/200186/208/210 196
N A A A A A A AE BE AE AE AE A B B A A B A
4 2741270124012160222220202/194/188/202
B N A A A A A AE AE B E A A A A A A
5| To4s 24602162020206/220200216/208/2142242186
A A A A A A A A A AE AE A H EA A B B B A A
6 2541228]208/188/210216/216/2221272 208
N A A A A A A A A A AE A EB A A A B B B
/ 246[2440238/184/212|2121252
A A N A A A A EA H A A AE B AN A
8 194 2440172 940204/184196[184/198 2141190
N A A A A A A A A A A A A A A
9 2241182194/194204/194/194/194 184
N A A A A A AE A A A A A A A
10202 746212206/196/190/190202/190{184 196 192
A A A A A A A A A AtE A AE A A A A A A A A
11 2281228]21812141204/200[220276 212
A A A EA A A A A A A A
12 19402120202/198198/198238/198/194/192198/196/186/186
N A A A A A A A AEA A A A A A A
13 3282200204/2000200198/190/194/194/194 204
A A A A A AE A AN A A A A A A
141 o2 212(280/280[200/196/196/196/198/194200[182
A NEAE A A A A A A A A A A A A
15198196 202 1208310 210/196(196196/210[206]198/2438
A A A A A A A A AE AE A A B A A A A A
16 2400230196/194/190/182/180/196
A A A A A A A A [EA A A A A A A A
17 192 250216/194/202202192202222 196
N A A A A A A A A A A A A A
18 202198/188/198194/186/196/188 188
N A A A A A A AEA B B A N A A A A A A A
19208 780 1861210206
A A A A A A A A AE A A A A A A A A
20 266/218204/204194206/196/188
A A A AE A A A A A At AE A EA? A A A A A A A
21 244 2481738]234212204204/196
N A A A A A A AE AE AE A N A A A A A A
22 196  1296228/220{198198/198/208|176
N A A A A A A A B B A A A A A A A A A
23 248/232/188202/186/196
N A A N A A A A AE A A A A A A
24 200 25812300206/194202/194200204 2141260
N A A A A A A A A AE A A A A A A A A A
25 21602480246]228212210200/196
A A A A N A A A A A A A A
26 188 196 2140204204/1942000200
N A A A A A A A A N A A A A A A
27 196 2341206/214/190206/206/186/198
N A B A A A A A AE BE A B A B B A A A
28 2781222200[202202192210[210
N A A A A A A A A A EA A A A A A
29 224188]212200200208/220 188202
N A A A A A A A AN ANEAEA A [EA B A A A A A A
30 2201212 3281266 240258
N A A A A A A A A A AE AE A A A A A A B A
31 23202241200200194/194
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 3 3 1 3U 3 3 5 5U 7U20U26 28 300 31/ 30/ 31| 29 11 6 2 2 5 3 4
MED{202(202/194/200[2001197/198198|243223/212203|201/200200/199195/212/216/213[214/1901202200
EAE A NE A AE A A N A B
U Q208246  [202(2744208261239[280262232228/218/212206/206{209/248230 228208208
L Q|198196  |194188/192/197/196/220218206/196/194/196192/194/188/198/208 186192192
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| ONOSPHERI C DATA STATION SHOWA-ST.

(0. 1MHz)

+ 3 H)

45°E MEAN TIME (G. M. T
1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING
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| ONOSPHERI C DATA STATION SHOWA-ST.

foF2 (0.1MHz)

+ 3 H)

45°E MEAN TIME (G. M. T
1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING

JUN. 2020

SWEEP

LAT. 69°00.4"S LON. 039°35.4"E

3A oE<<T <O H HF H K K F K oD H FHF F | FF FF FHF F |§F |§§ | K H £ B < o NP oo
o o~ o~

o~ — o~

2Dn5A L << <L < << O I O K D K OHKF KM H O FHF FKF H H FH K FHF K s <O ~ LSS

o~ o~ o~
N N
1A KK < = Sl XN =il o =1 =a N = I = N - = W o === N = = I = = = = = = = M < K | < -— 0 R

~ ~— ~ ~ ~ ~ ~—
N N
OA [sa = S P o p H K KK KK KK FF |F FHF FHF FHF FHF FKF FHF FHF FHF KHFK KK £ £ £ <K o
[N} N
9A KL <t <C < K 0 K K O FF 9§ O F§Q F§F € K <$§9 <@ O <O 0 O K K M M L K K L <o P
~— —
OODn K D = N H K K €@ §KH 0D FHF K K K § F§Q FF FF KB § §Q §0 ;§Hdqd §8E § g g < oo
~— ~—

rr m N € K K K K &K KK <K < < O K O K O KKK K < < — =
~ — ~ —
~— ~—

e m x < [¥e)a <C £ << =C <C a' <t <t M ookt O <+ <C <C =C =C <L << <C =C =<C [afrSYSd oo <
«© ~— ~— [N} ~ ~— «© ~ ~ ~—
~— —

~Mm co| o ~ o Lo coXooMm om ~N[ODZco — — < <C o~ NPEEo| o ~—<C T ST ~ on o~ o o
Lo o~ N N | | | oo o~ | | | | ey [V N Y NI NI Y N — [SVIEEN N o~ Lo Nl | | v
~— —

L~ ] <] N P ollo| oo N ol ] ~] oo No| | N ool <s| omwlro| 4 =] o] © o ] o o
M.._ N | m » mf < » m N m m »m < N N m < < m o m N o N | oo <] » N e M ™| ™| ™| o™

| NI~ o sHhLo| o o Ol <L NHLooNAN| X oo| o] ollg| SRE~NOoOL~HIL | <3| on| © o o o o~
H | ™M™ o <= N o | S| D ™ | M N ] m m m | N | | | | o o o o o H N | | o

-]

—AX NNl olLo| =] o cam Pl oll ol i~ o] ] o opropfo| <=| oo o i~ ol ~ | | oo

” | ™| o o M | | o ™ N N N | o ] ] | ] | m | N o o on o o | = u N od| on| o
-
— [3Y]=2) | r~| | o©| oolLoo| I L ~| ©| ©| oo | ol N BNl oo| ~] 9NN coff<| ool ocollco — ~| oo o~ ~

< N | o | N | oo Nl N N N N o] om] N o N N | oo oo N N N | < N | on| o
~— —

T RS a <IN r~H_ oL ookt L —i<C <C olLo| om oo T LL co<C o <C Lo ~ oOlLoo T o o o — ol o o
= o~ N N | e o~ —| 4| v —| — o~ N | | | | ou = N N |
— oD —

<C KL <K€ [EKwo| ok =C Oy o <C =C <K m m <C =C =C [WERN] = d <C =C = SYES <C =C =C =C [a=f¥=Y ©o| o] o~
Sdd — i o~ — ~— [aN] S i o~ —
o o

<L <K K P N K K K 9 K 9§ 9§ € <K K <t [P <K <K KKK KK KK K L L € < —Ar o
[e) — [eo) —

o o

< = == N K K K K FHF [ §§ @ @ [§KF HF HF HF HF FHF §H §@ §HE |§H g§H§HF g g < O [REo© —r o
~ — ~ —
o — o —

<L < << ~ H K H HH ¥ K [ [ [§F §§Q §FHF §Q F§Q F§Q F§§Q FF §Q §Q §Q §H0 §HaE § g s < —| ~
{e) -— o —

o o

<L < = o ok H K [ [F [ KK [ [ [KF |FF |FHF |FHF |FHF [F F§HF |FHF FH FHF |H &£ & s < N[ o
Lo ~ — Lo ~
o o

<L = =< o ok H K KK | | | | | FHF [F FHF F KFHF FHF FHF | KKK | | |FHF | | = <K ~N| oo
d ™| o~ = o~
o o

KL <€ <€ << A H H K [ K FHF EFHF FHF |F FEFokk H FHF F FHF FHF FHF FHF KFHF £ £ £ KK N o
o o ~ oD o
o o

<L < K << N K K K K K §§ [ §§Q }F§Q §§FQ €9 < KK KK K KK KK KK KK KK KFost < —Aro
[N} o N o
o o
M N K H K H H ¥ K [ [ §§ §@§ [§@F §§ §§ §§ §§ K §H § |§ | " < BpPo< oo — N <

o — o~
o o
<K = < = Fakwk € € FHF K KK KK K K FFF € € € K F§§F §HF §H§F FHF FHF & € /D Es (3]s 7=}
o ~ ~ o ~
o ) o
- AN M| T O[O~ O | O AN M FLO|[ O | M~ 0| | O N M| T OO~ O e e A I
a | vd | v | v | e | cd| cd | cd | A | | AN AN AN AN/ AN N[ ADN AN DN AN O o (&) = oD —

JAPAN

foF2 (0.1MHz)
NATI ONAL I NSTITUTE OF I NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY

JUN. 2020



JUN. 2020

| ONOSPHERI C DATA STATION SHOWA-ST.

ftEs (0. 1MHz)
LAT. 69°00.4°S LON. 039°35.4'E
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1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING
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JUN. 2020 fmin (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4'S LON. 039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING
DH 00[0102/03{04/05/06/07(08(09/10(11(12{13/14/15(16(17/18/19(20(2122/23
1] 8 10 10/ 10| 9 8 12 12[ 12 14 15 12/ 10 10/ 7 14| 14/ 11 12/ 11/ 10 9 8 8
2| 10 9 16 22 16 24 19 9 12 13 15 116 24 19 | O " 23 17 " 13 10 14
3|14 8 12 o 9 9 12 10[ 10 11 7 8 10 8 7 11/ 10 17 10 13[ 12 25 14/ 10
40 8 7 7 9o 8 8 8 8 6 8 917 9 9o 9 16 12 10 10 1313 7 6 6
5| 710 1010010 8 8 8 8 8 5 &6 8 8 &8 8 8 12 10 14 14 | 14 10
6| o 8 8 9 10 8 8 9 81010 9 7 7 7 9 10 - 11 12 10 11 10 10
71 7 8 9o o910 10 10 12 9 12 8 8 7 7 7 7 7 7 7 8 8 810 10
8l o o o 8 o 1011 9 101010 o 9 8 9 7 7 914 | " 10 9 8
90 o 8 s 8 8 8 &8 8 &8 8 8101010 7 6 8 9 6 8 8 7 7
10] 7 o o o o 11 15 15 13 18 16 22/ 39 17 |28 20 10 10/ 16 | 14 15
11012 11 7/ 12 8 10 9 15 11 10 12 8 9 9 8 7| 14 14 14 10/ 12/ 14/ 14 8§
12 g 11 10 11011 9o o o 13 12 10 11 o 16 15 |10 10 12 10 8 14 3
13| 6 7 6 6 6 6 8 6 6 6 6 6 6 7 6 5 6 6 6 6 7 | 18
1410 71 7 sl o 6 81212 C12 11 8 8 6 7. 8 7 71 7 6 8 ° 71
15 5 7 6 o 6 6 6 6 6 | 113111016 O O 8 6 7 6 8 7
16 6 6 7. 8 6 6 8 9o 8 9 7 8 7 9 7 71 8 7 7 9 71 8 71 6
17] 6 6 6 9 7 7 6 10 10 10 6 6| 6 6 6 7 7 8 8 13 9 9 9 11
18] o o o o o 7 710 1118 1312 8 6 6 7 11 13 10/ 10 18 13
190 o 9 8 8 8 810 7 8 7 7 5 6 7 7 6 6 8 8 7 7 8 8 6
20 6 8 8 10010 10 8 8 8 '8 11 10 6 6 8 8 8 7 7 7 7 712 12
21 70 70 708 6 7 7 7 7 7 7 6 6 7 8 610 11 9 10/ 8 10 6 6
22| 6 6 7 6 8 12 9 12 9 10 12 8 11 15 15 11| 9o 8 9o 9 9 10 9 9
23| 8 8 8 8 9 6 8 6 6 6 6 71 7 8 8 5 6 6 6 10 6 8 8§ 9
241 g o 9o 7110010 9 of 9 14 6 8 8 7 8 8 8 8 8 12 9 9 9 8§
25| 9o 7 7 6 6 8 8 8 7 8 81010 7 7 7 9 8 8 8 810 9 8
26| g 7 6 6 10 12 8 10/ 6 6 6 6 7 7 8 8 810 8 8 8 8 8 7
271 10/ 10/ 12 15 16 13 15 9 9 11 10 11| 9 11/ 17 10/ 12/ 8 8 8 9 9 9 7
28| 7/ 13 12 12| 16/ 11 11/ 11] 11 11 10 8 8 8 8 7/ 10 14/ 14 14| 10 10 10 10
200 ° o 1d 10/ 10 9 o 1e 1110 o 8 8 8 9 o 91010 10 | 8 7
30| 10 o 10 8 6 8 6 8 17 11 8 8 8 7 6 6 7 7 7 9 12 12 12 10
31
00/01/02/03({04/05/06(07(0809/10/1112/13/14{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
MED| g 8 8 9 9 8 8 9 9 10 9 8 8 8 8 8 8 10 8 10/ 10 10 9 8
UQ| 9 9 10 1o 10 1o to 11| 11 12/ 12/ 11] 10/ 10 9 11/ 10 12 11 13[ 12/ 13/ 13 10
LQ 70 7l 7l 8 7 7 8 8 8 8 7 8 7 7 71 7 7 8 1 8 8 8§ 8 7
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+ 3 H)
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foF2 (0.1MHz)

+ 3 H)

45°E MEAN TIME (G. M. T
1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING
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JUL. 2020 fmin (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4'S LON. 039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING
DH 00[0102/03{04/05/06/07(08(09/10(11(12{13/14/15(16(17/18/19(20(2122/23
1] 8 77 8 10 10 10 11 7/ 8 14 9o 7 24 12 16/ 11 10 12 11/ 11 12 10 6
2118 71110 8 8 8 8 6 7 7 5 6 7 6 5 5 5 8 6 611 8 9
3| 8 6 7 8 9 6 7 8 10 8 10 8 9 8 8 12| 812 9 9 9 9 6 6
A0 8 7 8 8 71112 7| 7 7 6 7 71 5 6 5 6 9 8 8 12 10 7 7
5|01 o 10 o 91012 912 81318 S22 0 1 0 Dol a0l10 8 s
6] 7 10 15 14/ 9 8 8 6| 6 6 9 11 16 16 7 38 11 12 13 8 7 8 8 7
7| 8 7 6 7 8 7 6 7 81411 1232110 8 10 10 10 10 8 8 3 9
8| 7. 8 8 9o 6 6 6 7 9 6 7 11 11 11/ 10 8 8 8 9 10 8 8 8 7
9 o 7 6 o 6 7 7 71 6 5 6 1 1 O "as " " 1o 10l 11 10l 10 10
10] o o 8 o 8 81010101013 | 19101012 & o 7.7 8 6 6
11 9o 8 o 6 6 5 6 7 7 6 6 6 6 7 6 8 6 6 6 17 9 7 71 1
120 78 8 6 6 8 7 7 7 6 7 6 8 6 6 610 9 8 7 7 8 9 8
13] 70 8 6 71 8 7 7 9 6 8 713 8 6 8 9 10 10 9 9 9 12 12 9
14] o o 8121428 10121206 o 1T % % iy 4 1g 10 10l 11 11
15 19011 9 10l 6 8 1e 11 " 1s st 14 17 14 18 14 o 8 36 14 6 11
16 o o 1118 14 15 12 o 8 9 11 1112 13 12 | - 13 110 11112 8 8 6
17) 6 8 9o 8 9 1010 8 7 8 6 6 8 6 7 6 8 8 6 6 810 8 8
18] s 6 8 10 9 9 6 8 8 8 6 6 6 7 7 71 7 8 9 11] 12/ 12/ 10/ 10
190 6 7 6 9 6 6 6 6 6 7 7 6 8 17 10 12 § 8 10 12| 15 10 8 8
20| g 10 8 8 8 9 8 8 8 8 8 6 8 8 7 7 8 6 6 71 7 6 8 8
21) 611 9 9 7.8 9 o 9 7 6 8 11 8 8 9 810 8 8 7 7 7 9
22| g g 10 100 7 7 7 8 7 8 6 6 6 8 7 7 6 6 6 8 8 8 6 10
23| 6 12 6 8 6 7 6 6 6 6 6 6 8 8 8 8 8 6 7 7 7 8 9 38
24| o 8 7 710 8 10 7 8 8 10 10 20 | 30 19 13 11 15 1131 9 9 g
25 o 10 16l 16 9 10 14 110 10 23 14 0 % P o ad 1 1210 10 6 6
26| 7 8 6 8 18 11 10 8 7 8 8 11| 7 11 11 10| 9o 8 8 8 10 8§ § 8
270 70 70 6 9 9 9 9 71 8 7 10 12 16 14 15 10/ 10/ 10/ 10 10 9 7 6 8
28| 7 6 9 1313 10 14 9 8 8 8 15 15 12 10 8 8 6 8 10/ 13/ 10 12 9
29| 9 10 8 12 9 13 9 71 7 8 13 26 16 17 15 8| 8 o 7 7] 12/ 11 11 11
30| 11/ 14/ 11 15 8 6 7 8 8 7 12 11111 7 7 6 6 5 8 8 8 9 6 10
31| ¢ 8 8 9 8 7.10 7| 7 6 6 8 7 10 10 10 7 8 12 o 9 6 8 11

00/01/02/03({04/05/06(07(0809/10/1112/13/14{15(16(17/18(19(20(21/22/23
CNT| 31/ 31| 31 31| 31 31 31 31| 31 31 31 31| 31 31 31 31/ 31 31 31 31 31 31 31| 31
MED| 8 8 8 9 8 8 9 8 8 8 8 10 11 1110 9 8 9 9 9 9 9 8 8
ol o o o 10 9o 10 10 o 9 8 12 14 16 19 14 16| 12 11 12 11 12 10 9 10
LO 70 7 7l 8 7777176 6 77 7 7 8 8 8 7 8 § 71 7
JUL. 2020 fmin (0.1MHZ)
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| ONOSPHERI C DATA STATION SHOWA-ST.
JUL. 2020 h'F (Km) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON.039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALI NG

H
p~]00101102(03{04/05/06(07({0809/1011|12/13/14|15(16{17/18(19(20(21/22/23
A A A AN A A A A A AE A E A AN A A A A A A A
1 218 240|220226216/204
KA A A A A A A A A A [EA A A A A A A A
21 hod 2321194/2141200208206 206
K A A A A A A A A A A A A A A A A A
3 196194200222204
A A A A A A A A A A A A A A A A A A
4 2202020208200/198196/214
A A A A A A A AN A A AEA BEB B B B B A A A A A
5 272 1282 196
A A A A A A A A A A A A AEAEA B A A A A A A
6 224218 2020 1212
KA A A A A A A A A A B A KA A A A A A A
! 224210196
A A A A A A A A A EA A A A A A A A A
8 1920214/2320200[1961200[200
A A A A A A A A A A A B B B BB A A A A A A
9 198 228
A A A A A A A A A A A B BEBEAE A A A A A A A A
10 23202321242202
A A Al A A A A A A AE/-\S[) A A A A A A A A
111198 212240204206/206/198
A A A A A A A KA KA A A A A A A
12 208|206 198/198/190/196/196
A A A N A A AN A AEAE AN [ A A A A A A A A A
13 206202 2520220198/212192
(4| A AA AN AN A A AB BB EB BB AANAANANA
A A A A A A A A B A B A NEAEA A A A B B A A
15 226240230316 198
A A A A A A A A A AEA AE A EA B B A A A A A A
16 226l |226206/248 198
KA A A A A A A A A [EA A A A A A A A A
17 206/218]212192/192192/198
KA A A A A A A A A A A A A A A
18 216/194204208198/208184/182
A A A A A A A A AE A A A A A A
19 200 218/204/174214200/194 216 204
A A A A A A A A A REA A A A A A A
20 192 206/198/192200212180 224
A A A A A A A A A A A A A A A
21 212192(212202/180[204204 204218
KA A A A A A A A A A A A A A A A
22 212214/196/200198/196/190 186
A A A A A A A A A A A KA A A
23 208 1264/198/198/198210206/200[202 200
A A A A A N A A AEAN A B A KA A A A A A A
24 224 1204 284 2581212
A A A A A A A A A A A B B BEB B A B A A A A A
25 266 718
A A A A A A A A A A A
26 1861196/198/218/192198212202[202 1262246
A A A A A A AN A EA AEA A A A A A A A
27 208 1982700212/230[202/218/196(198] 244 206
KA A A A A A A AE A A A A A A A A
28 2781210224/190196/196/194/198
A A A A A A A A AEA AE B A A A A A A A
29 316220222(198198/198/198210 236
A A A A A A A A AEA AE A HE A A A A A A A A
30 312 1236{210/166210/196(196
A A A A A A A A A EA A A A A
31 200 23412060210[202/196/196/204[2021228 224206
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| % 1 2 3 2 2 1 2U o 17 25 23 27/ 27 21 13E % Z 2 5 5 2
MED|198/204/208/212(202196/206208[196/215/209206/201/199203197/2021226236/223]  202206/208
E A AE AE AE E A A
U Q 224 295(220238|214/214218/204/203 253 2140212
L Q 200 197/206/198]196/198/198/196/197/ 201 197202

JUL. 2020 n'F (km
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| ONOSPHERI C DATA STATION SHOWA-ST.

(0. 1MHz)

+ 3 H)

45°E MEAN TIME (G. M. T
1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING

fxl

AUG. 2020
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| ONOSPHERI C DATA STATION SHOWA-ST.
AUG. 2020 foF2 (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON.039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALI NG

H
p~]00101102(03{04(05/06(07]0809/10/11(12/13(14|15(16(17(18(191(2021/22
A A A A A A A A A UR F FF Al A Al AU R A
1 23 32 38 39 39 33 31 28 28
N A A A A A A A A F F F A A A A
2 220 29| 37| 41) 44) 36 43| 48 18 18
3| A 35 A A A A A A A A B B y B B A B B A A A A A
N A A A A A A A A A B BB B B A A A A
4 39 37 47] 37
N A A A A A A A A B B R R R A A A
5 42| 43 46 40 40 28 19 19
A A A A A A A A A F FI B Al R A A
6 27 36| 44| 42 44) 41) 41| 34 19 21
N A A A A A N A A R A A A
/ 34 33 38| 41 42 44 37| 33 18 17 17
N A A A A A A A A B F BB B A A B
8 28 39| 38 42| 38 39 35
N A A A A A A A B F B A B A
9 28| 34/ 43| 42/ 39 38 39| 34 21 14 2
A AR F F F AR R B B B
10 18 19 24 21 21) 12| 14] 24 34/ 42| 41] 45 37 36 32/ 21 13] 13
A A A A A A A A F F F Al A A A
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| ONOSPHERI C DATA STATION SHOWA-ST.
AUG. 2020 ftEs (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
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| ONOSPHERI C DATA STATION SHOWA-ST.

AUG. 2020 fmin (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)

LAT. 69°00.4'S LON. 039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING
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| ONOSPHERI C DATA STATION SHOWA-ST.

+ 3 H)

45°E MEAN TIME (G. M. T.
1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING
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| ONOSPHERI C DATA STATION SHOWA-ST.

(0. 1MHz)

+ 3 H)

45°E MEAN TIME (G. M. T
1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING

fxl

SEP. 2020

SWEEP

LAT. 69°00.4"S LON. 039°35.4"E

coKL <KL KO =C <C =C L <C —I<C O PR~ [=)=4--1=4d PRoow [ ~KC cop KT <C =9 =9 =C =<C o[ ] oopP<oo

o <t o ~| 0| oy o~ o~ w© o o | oy
[qN] o ) o (9] O

KT T <C =<C aa] <r~<T [ P<r—| Rop<ookC copn - <C RopK <ot KT KO <C =C =C =<C © —A<a| o<o

~ Lo — — o~ on (SN IR N BN <t o ~ —| N <
o~ o o o o o~ o

— <K€L P PRo<T MRopPRaApkKo<t MRKoPopKopK<stp<s| o Pt M PRSP <€ Ko <€ €t <€ <€ < -— O < Ro <o

— —| | ou —| | N N | o o~ N | ey o~ —| N |
o~ o o o o O O o <] o o~ ) )

. ok KPRopPRoRKLOPRK <t RLOPK~PRKOPRKOPRK NP PRKONRKONRKLOPNKP<o| ~pFNmiope m P <€ <€ <€ <€ <Koy —AP< oo <+

= s o~ [N o~ o~ o~ o~ [N N o o~ o~ o~ N o o~ [aN] [aN] [aN] [aN] [aN] = o~ o~ o~ o~
o™~ o o o o o O o o o o™~ )

<C o' (=21 =H =C PLOPKLOPK N LOPRKANP<oo PR <t P ANIPK~P<OPKOPKOP M P<oPKLOPK M PR ANIPK PN ST ad ad ~pP<ocopP<on O MmRKIONKO

g o | M | M M N o o N o o o o o | | o | o ©| | o g N | o o
~— ) o o o L o o o o o o ~ )

aa) aa] ~pP<oo PP |95} |aa} MRopPK~PRr~pPRKo<m 7] p<ocond <o p<om aa] a' PROP<r~PMRo T MRom O~ <

<o | | | o N o o o o o o < | | o o <o —i| | | o
~— <] o o o o o o ~— o O

aa) |aa] D<r— [SY]24a] 7p) W w |aa) PROP<MmPRKmPK O R up<oW w PRoopP<mpP<—m aa] ] aa) aa) aa] M<r~m P m oo
~ | wo | < = = | | <= <| <= < o ~ G - = =
~— o p o —

aa] aa] ~pPp<onpP<op<mWw w 2] 9p] PIP<omp<Lom P aNpP<o»P<oopP<aonnN PRoop<—n- aa] aa] P<wom =l aa) aa] |aa] LOP I~ P<—p<<t
© | | <t| o 0| <+ < <r| <r|_ <r| wo <r| o <+ < «© —| < o <
~ o o P o o ~

=a] =) P <t P<r~pP<—fN w v aa] P<r~p<ocow —AP< PP~ W w PRAPK < w [aa] [aa] aa) P<Lom aa) =) oK ANPKO
Lo | O o | = o o < <= o o o < Lo —| | o <
~ o o < <] o ~

aa) [aa] <Lom Mo w w [aa] PRoopP<ooW Roop<cum PoOoOpP<oWw w oup<om w a'a] a'a] aa) aa) m a'a] <<t —A oo LO
< < <r <r| < | = 0| © | o < | A o] o =
~— -) -) —

aa] m PR O P<KONRKLOPK MW v m Roo o< NP< IP<oo <~ oW R p<oop<om P<aoum [aa] P<oop<com |aa] |aa] copP<Koo o<
o | w| <=| = <| oo = o | < < w0 < A o < o —| = o <
~— o o o o o o ~—

aa) |aa] MRoup<oom aa] p<ocoWn aa] Pocop<om MRwom R Ao iIm;om copn ] aa) aa] aa] aa] [aa] oKt Ro
o~ <| o Lo <r| o <r <[ w| o | . v <= < N 4 = o =
<~ ) o ~—

— aa) [aa] MRLIOPKoMm aa) PRop<oom 5] P oo pP<r~—p<om P —pP<ou RPN OPRKNRK PR M [aa] aa) aa) o aa) =a) — LOK <o
| o 0| <t | | < <r| < | 0| < < < < | < < <
~ o < =] < =] o o ~ o

=a] a'a] PR <t pfoopPopPpIp<oopP<onm RoPo oo < PROP< AR <P <rm P oo p<ap<oop<anum P<—pm ]aa) |a'a] aa] OP< NP O —
o | < < <= < = o <r| <t| o | | <| < <r| <t| | < < <t = N | | <
~— ) ) ) —

P pRopRK<s<om PN PRopgKoKIPRKORoT KU RooooN<oPKoRnm m K m m m [ O NN O
S | <= < | | | | o o < | | | | < o»| < < S — | = =
o o o -] o

<C £ PHRop<r—m PRoopP<op<t| IKoPRKPoPoK Ko AaAKopaapRKapRoRKowm [ Ao aa) a'a) m =C m oo upP<oo
N o o | ™| o = = = | o » = = | S| S| S| o S — <= <=| o
(o o o O o o o (o o

aa] L P<ooR<T =C PLoo P <+ P NI O P NP LO KT KK M <C PR ~PRr~PooP<oPKmET <r~p<oopm aa) =a] m =<C aa) OO P o<y
~ o~ ™ M | | o o » | | | m ™ o ™ M~ Al o o o=
f— o o O o o o o

[T=) Sl Sl S d =<C P<oco T <L << o] Nt m < < p<co| T P oo p<cup<oco=<T PR <C a'a) =<C m a'a) op<oo| —p<oo
o o o~ ~| < o~ o [SNTEENNT BN o g —| | oa| o
o -] o
Lo KK K PRoop <K Ko <€ <€ <© T N O HH K K K b)) O H §H S | KK O ORKRom Lo o< o| oo
o~ o < Lo o ™| <| o
o o o o o ) )

KL P <€ <€ << KL <€ <€ P<r~pRopKokKT o~N<T <C KL <€ <€ <€ << p<wo<C T O | =< <L <L [ Op<oo| <o
d ™| N <= < o~ © = ™| <r| o
o o o P o — ) )

<L <L <L <C =) =49 =4 cof < KL < o<k K K KK KK KK K Kol ook = M Kok m | <K o] o op<om
o © < o ~| < o | o <
o o ) [ o
~ <t <K KK KK < KK < <L <€ <€ <€ << ok K H H K K KK P o € € | | E KE R -~ N[ o

o o~ <
o o

—f P KK K K pPRoow K o<kl K K K K K OKJA H OH P H D H K HE E E O — o P< oo <o < —i
o o o~ o od| o

o -] o -]
o N K K H K FHF &K K KK Kok | = < ol Kok KK KK O € € € <K [ <<t < << o | o <oy
— Lo o~ < o o| oy

o ) o o )
- AN M| T O[O~ O | O AN M FLO|[ O | M~ 0| | O N M| T OO~ O e e A I
a | vd | v | v | e | cd| cd | cd | A | | AN AN AN AN/ AN N[ ADN AN DN AN O o (&) = oD —

JAPAN

(0. 1MHz)

fxl
NATI ONAL | NSTITUTE OF | NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY

SEP. 2020



| ONOSPHERI C DATA STATION SHOWA-ST.

45

SEP. 2020 foF2 (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON.039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALI NG
H
p~]00101102(03{04/05/06(07({0809/1011|12/13/14|15(16{17/18(19(20(21/22/23
1 A A A A A A A B A B B B B B B B B B B A A A /-\41
) AA R ATB A A A A30 B B B B B B B B B R B A A A
A A A A A A F FF R A A
3 29 22| 33| 38/ 38 39| 36/ 40 39 38| 37 41| 28 28 14 10
A A A A A B A A B A A A A A
4 31 34/ 40 44| 53 50 51| 47 46 32
KA A A A A A A B B BB V B R A A A
5 34 39 43] 45| 40 29 18 13
A A A A R B B R S[UYS S B A
6 37 26| 22 32| 40 38 36 37 27 28 26 30 23] 16
N A A A A A A SUS SUS S S S S A
1 28| 33| 34 42 44| 52 42 34 41 43 20 22 20 11
A A A A A A A R R US S S S SUSUS S R A A A
8 26| 28 34 37 37| 35 34 27 26| 19
A A A R R A A F B B B B B B B B B F A A
9 31 24/ 28 38 21| 18 13
R A A A R A F SRV S R R
10| 10 20 15 26| 34/ 40 44 43| 42 43| 43 41 40/ 23 26| 19/ 13 11 22
A A A A R A F R S A A
11 34 27 29| 36 39| 43 43| 44 44) 43 42| 4§ 37 31 22| 21 20
A A A A A A A R B 5SS A
12 34 33 40| 41 36 37/ 37 31 28| 24| 18 14
A A A A A A B A F F R
13 320 33) 33 34 40 42 43 39| 39 36 32 26| 20/ 18 13 11
A A A A A A A B A A A B B R B A A A A
14 36 36 33 28 21| 16
A A A A A A A A A B R R B A R A
15 31 34 35| 38 42 43| 36 36 24] 22
A A A A A A R S S S5 B
16 22 26| 34 34 35 36| 48 41) 44) 41| 43 36 28] 20| 18 22
R N A A A FF S F R B A A
17| 29 15 200 35| 35 40 38 48| 44) 54 48| 42 40 32 24| 24
NS A A A A A S SUS B AU R
18 31| 34) 34 38 38| 42 35 47 43 33 27] 19 23
A A A A A A B US S S SU SU SU R R A
19 23 33| 36 40 46| 45 46 3433 33 32 21 16 20
A A A A A A S R B
20 16/ 30| 36/ 40 43| 40| 44 43 46| 45 43 40 28 29| 22| 18 18
B O C( RS F
21 20| 20 220 27) 34 32 36| 36| 39 44| 44/ 48| 45 37 34 27 21 16| 14 15
A A A A A A A B B B R R 9 B RA A A
22 20 30/ 36 32 36 35 26| 19
N B A A A A S S F ST S B B B R A A A
23 25 31 36/ 36| 37 36 36
A A A A A A A BB B B B B B B B B R B R A R
24 33 26 20
A A A B A A B B A BB B B B B N B A A A
25 35 35 40 34
A A A A B B B B B B BB B B R A A A A
26 37 33 31
FA A A A A B B B B BB B R B A A A A A
271 35 35 40 39| 38 33
g A A A B A A A B B B B B BB B 8§ B B AAKAANA
A A A B A R B A A B B B B B B B B A A A A
29 30 31 24 22
A A B A A B B B B B B B B B BB B B R R A A A
30 38 27| 16
31
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT3R212éa915181920161519131317181922201476
MED 2% 24 20/ 28 23 2g 220 29| 34 35 36 38| 42 42 43 42| 40 37 31 26| 20/ 17 14 22
UQ 3& 3% 30 2é 32| 35 39 40| 43| 48 44 44) 46| 44 43 33 28| 22/ 18] 18 23
L Q| 10 200 22| 18 26| 31 34 35 36| 38 37 37/ 39| 37 35 28 24 18 13 11 15
SEP. 2020 foF2 (0.1MHz)
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| ONOSPHERI C DATA STATION SHOWA-ST.
SEP. 2020 ftEs (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON.039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALI NG

H
p~]00101102(03{04(05/06(07]0809/10/11(12/13(14|15(16(17(18(191(2021/22
B B Bl Bl B Bl B B B B BJ A
1| 55 66105 54| 54 65 58 72 45| 33 42| 38
B BB B B B B B B B B
2| 66 42/ 52 52 J4% 58/ 53] 41 4% i 25 31| 44
3| 44 34 42 51| 40 29 34 45| 45 25/ 23] 20 25 25 22| 51 20 16| 42/ 27 31
B GE B E B BE BIE BE BE B
41 42 41 83 47| 80 48 44| 55/ 55 20 36| 32| 23 40 25 21 23| 40| 36 35 47
B B G B BEBEB |EB BESB
5| 42 52 42 40| 54 58 52 50 291 24 21| 20 22 57| 18 26 32
G G G B B G S G G GE B E Bl B
6| 38 36 29 26| 40 53 42 27 23 17 15 11
§ G G GE B G SE B G GE B G
1132 35 66 42 34 32 32 17 25 41 28 23 200 15 12] 14 14 30
G G GEBEB S G G GEB G G
81 28 28 31 33| 42/ 27 31 42 25| 25 27 16 16 13| 23 32 29
B B B B B B B B B G
91 26 26/ 26/ 28| 33 43 54 44| 28 28 13/ 34| 15
G ¢ § G G ¢ GE BE BE BE B
10| 26 44/ 39 20 22| 28 24 10 20 24 27 25 25| 23 12 11 9/ 10 26
¢ CEe TG G GE BE B
11 29 28 27/ 55 41 29 24 12 1é 20 23 2% 2%Ezg . 22 18 8 8§ 16 33
12 42 41) 65 42| 63 42 33 42 20/ 22 26 24 28| 25 25 21 15| 42 54 53
B G G G |E BE BE B
13 g1 48 53 47| 36 44 47 500 500 21] 51| 24 28 30 24| 27 20 12 9| § 13 48
S S S S B BB GEB § B |EBEB
14| 33 32 33 31| 42| 64 27 62 58 46 31 24 58/ 20/ 16| 48 18 34
G § G G BEBEBEB BEGB
15 36 66 48 53] 50 48 48 43| 41 64 26 30 37| 26 30 17] 21 52 14
EB G (@ G G GE B G E B B
16| 40/ 40 52 45| 38 35 26 13| 21 25 26| 27 18] 21 28 12 14 8 19
E B G § G G EBE BE BE BE BE BB
L7 27 22 28 34| 53 29 8 17 21 22| 28 26/ 26 28] 20/ 24 26 16| 14 21
G g S ST G E B B
18 34 35 43 40| 45 45 44/ 24| 17] 20/ 22| 24] 25 23 23 16| 24 16 11| 42 26
g g G BEB G G G § G G GEB |EBE B
191 23 28 39 42 29 31 31 36 26 26 16 14| 15 9 10
T G 9 ¢ G G ¢ G E BE B
201 33 51 44 56 53 62 47 43 22 22 26 26 220 19/ 11 11] 100710 10
B O C( N G G E B E BI[E B
21 21| 14 15 13 16| 20 20 30, 30| 30| 36/ 52| 30| 25 20/ 17 8 26/ 7 8
S G B B B G G BE BE B
22| 33 53 47 42| 69 55 66 37| 54 24 30 27 24 16| 12 28] 27
B S G G § B B BE B
23] 23 27 42| 33 34 300 22 23 24] 24 60| 26| 29 26 16| 27/ 34 49
B B B B B B B B B g B
241 66 92| 64 72| 55 43 41 24| 50 28 18 30
B B B G G B B B B BEGB BEGB B
25| 59 36 42 53 53 40 37 200 36 22 28
BB B B BEB B B B B G
26 66 52 57 69| 62 58 51 52 25 22| 32| 36 27
B B B B G B BE B BE BE B BE B S
271 84 56 57 63] 72 50 36 35| 24 19 34| 41| 47 33
B B BB B B B B B B B
28 52 53 32 51/ 40 42 52 44/ 27] 401100 59
¢ BB B B B B B BE BE B
291 68 64 78 54 56 51 59 39| 48 16 18 31| 50 49 53
B BB B B B B B B BEB B B B BEGB
30| 52 42 56| 56 27 18] 42| 36 38
31
0001(02:03(04/05/06(07(08(09/101(21(12/13/14/15|16/17/18(19]201/21|22
CNT| 29/ 28 28 28| 29| 28 26 24 26/ 22/ 21| 17| 15 20 17 20| 20/ 19/ 23 30| 27| 28 28
T G G § EG
MED| 40| 42 44| 44| 50/ 43 42 30 26| 30 27| 27 24/ 20/ 16 15| 23/ 28 30
G G GEB G
U Q| 54/ 52/ 57 54| 56 53 51 44 5% 28/ 24| 33 28 24 21E23E4%Eag 41
L Q| 30| 34/ 32/ 37| 37/ 32 27 23 21 22| 25| 25 26 25 23| 22| 20/ 16/ 13| 13 15 28

SEP. 2020 ftEs (0.1MHz)
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| ONOSPHERI C DATA STATION SHOWA-ST.

47

SEP. 2020 fmin (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON.039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALI NG
H
p~]00101102(03{04/05/06(07({0809/1011|12/13/14|15(16{17/18(19(20(21/22/23
B BF Bl Bl B Bl B Bl B B B
Li120 70100 7012 12 9 24 711 s 16 7 10
B B B B B B B B B B
21 14 15 17 22 9 21 29 19 10 9 6 6 8
391114129%77109121310181%121281089677
41 g g 16 10 22 16111%1%153%1%23 38252%23148797
5| § 8 8 10/ 20 16 16 11 123329241420 2217128%8
6| 8 13 13 10/ 11 15 12 8 12 12 15 15/ 20| 16 16/ 12 7 17| 9 11 8
11 6 8 16 1713 11 8 9 9 12 14 25/ 21/ 23 17/ 22/ 16 13 14 8 6 1 7 7
8| 70 9 6 7| 8 8 13 9 11 16 16 25 25 14/ 10 15/ 14 15 8 8 7 6 8§ 8
B B B B B B B B B
91 ¢ 8 9 71 7 12 10 9 11 14 100 8 9 9 38
10| 7015 70 70 710 70 70 6 7011 11 13/ 14 10 10 11 11 11 11 10/ 10 10 7 5
1177887810791012121%1812121110888889
1289109148%79101011 24/ 24 16| 18/ 13 11 9o 7 1 8§ 7
13 13 10 10 10/ 11 11 %9991%1%1510101%101098888
14] ¢ o 16 11] 14 12 13 14 14 20 24 2@ 15 36 2% 16| 10/ 10 7 8
5| g 11 14 14 12 12 10 25 21 21 12| 15 12 18 37| 26| 30 17| 14] 20 % 7
16] 10 8 8 15 14 11 9 13 11 11 10/ 10| 10/ 10 10/ 13 21/ 14 8 8 8 % 15
1710810128888911121615111228222426161481213
189710101016971071%1010101091098107 8 7
191 ¢ 70 7 71 710 6 6 10 16 16 3621151112121010131010101%
201%1%1%813111010111511141313877867699
21 71 9 6 6 8 8 10 8 9 E; % % o 9 8 E; 8 711 7 § 10
22| 3 % o 10| 10/ 10/ 13 10 12/ 10 8 9 16 1% 13 ; 16| 12/ 12 10 11
23] 12 8 10/ 12 12 8 10 9 10 9 8 8 6 8 10 15/ 14 6 6 9
BB B B B B B B B B
241 7/ 10/ 26 13 8 21 11 9 33 16 9 120 12 10
B BB BB B B B B B
25| 22 14 14 17| 21 18/ 13 13 32 200 18 6 8 11
BB B B B BB B B
26| 22/ 18 19 11] 11] 38 15 42 24 170 71 8 71 6 7
BB B B BB B B
27| 9 17 26 24] 19 25 18 36 34| 24 19 11| 8 8 8§ 12
B B B B B B B B B B B
281 33 12/ 10 13 20| 10 42 120 12| 8 8 18 7
BB B B B B B B
291 100 7/ 8 41] 12 16 39 18| 14 16 18 7| 8 7 8 14
B B B B B B B B B B BB B B
30| 12 18 12] 17 27 18] 6 71 7 17
31
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 30/ 29| 29| 30| 30/ 30 30/ 30 30/ 30/ 30 30 3g 30/ 30/ 30| 30/ 30 30 30| 30 30 30/ 30
MED| o 9 10| 10| 12 12/ 10/ 10/ 12/ 12/ 14 30 23 24 16 22/ 18 16 10/ 8 8 8 8
B BB B B B B B B B B
U Q| 12 14 16 14| 14 16 186 29| 21 26/ 16| 12/ 10/ 9 11
LQ 8 8 8 8 9 9 9 8 9 10 11 12/ 13 14/ 10 12| 12/ 11 10 8 71 71 71 71
SEP. 2020 fmin (0.1MHz)
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| ONOSPHERI C DATA STATION SHOWA-ST.
SEP. 2020 h'F (KM) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON.039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALI NG

DH000102030405060708091011121314151617181920212223
1 AN A A A A A A B A B B B B B B B B B BAAAA194
) AR A AN B N A A A B B B B B B B B B A 5198 AN A
N A A A A E A A EA A A
3 242194/236]204/198228/208]194/224/196/198]196/208194218[190/194
N A A A B A A AE A B BE B EB A A A A A
41190 260220208/208208  |232(224/2221276
N A A A A A A A B B B BE B A BE B A AE A A A
5 226 2642200216224 1236 236236
A A A Al A AE AE A B B A S B E B B A
6 194 2400218200202 198244 200[204/204220[220246
A A A A A A A AE A NE A A A
/ 2262042002000 123802020212/208/212/220222[230206272
N A A A A A AEA ST A S A AN A A A
8 2720212200196/206/196 196/194/212204/226
N A A N A A B B B B B B B B B EB A A
9 216200 2420200200 208/208|254
A A A A A A E B
10 202 194]216/204200/198]198/190[206/210[226208/1920212206254202/194
A A A A AlE B H A A A
11 204 1292210/190/178/204/196{194214/196210[214/198(212210202234
N A A A A A A AE A B S A A
12 260194204206 1202 1194/206/208/208220[210226/240
N A A A A A B A E B A
13 218/198/174/188/200[218/202/212/190198/198/2724[2501216216/260
N A A A A A A B A A A B B B  AEBEB A A A A
14 2361210202 2481268250
N A A A A A A AEA A A A A B BE B BE B A A A
15 778 1220220254244 2180228 12602600 |196
A A A A A A E A B
16 208/23202221194/190196/202200/192/180{196202/196/186[206206 1200
N A A A A EBEBEB B A A
1700 2320206/206/206/194/196/204/212204/214[214214214240224
A A A A A A S S B A
18] 234 2302100192119420211920 190, [206/210204208208 196
N A A A A A E A B B E B A
19 196/226/208194 204021002221920198204/214/214]214/264/190
N A A A A AE A H B
20 26819402022060226222/210200/178196{208202/194210[2320232218
B O C A A AE A A E B
21 1920206 216]200192218204/208/216/192/206{206/174212/196206206264/220
N A A A A A A A A ? B B B A B EB A A A
22 208/190/24 198198 218268
N B A A A A A S A ST B B B N A A A
23 2261200 192198/194/194/194 216
N A A A A A AEA B B B B B B B B B AE A B A A A
24 732 284 326
N A A B A A B B A BB B B BEB B AN B A A A
25 206198 2420 1220
A A N A A B B B B B BEB B B B BEA A A A A A
26 210 212 286
H A A A A A B B B B BB B B BEGB B A A A A A
271186 208 2280 1240
2 N A A B A A A BB BB B B B B B B B A200 N A A A
A A A B A B A A B B B B B B B B B A A A A A
29 194 192
AN A B A A B B B B B B B B B BB B BEBEA A A A
30 224 224]328
31
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 3 1] 1 4 3 2U 7U14 16/ 18 20 16 14 18 16 14| 20/ 18 20 22 20U15 8 6
MED190234202202204218%11%12%06200201203201210202206203204%06%1%212%1%213198
U onﬂ 2130206/ 1268/236/2201206/219/208208224215/212(221210228/224]2431254252/220
L Ql1g6 19302000 [196/206{2031194/194/197/194200/193/196[198/198/201208[207/206/199/194

SEP. 2020 n'F (km
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| ONOSPHERI C DATA STATION SHOWA-ST.

(0. 1MHz)

+ 3 H)

45°E MEAN TIME (G. M. T
1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING

fxl

0CT. 2020

SWEEP

LAT. 69°00.4"S LON. 039°35.4"E

<C KL PRooRC =C &) S G RN ® I ® N &) -) O O = o ~KC PR<T P <C <o =T oo ~Ro] <o
o o~ <r| o Lo <r | | <| | ™
[qN] o o (9]

<C < =C <C P<on o &) o o o o &) &) &) — ©o| o —ipP<ocokC <C ~ [37)=H =C P pP<r— o ©co ~p<oco
o~ Lo ~| o o | o 0| w© < oo N —| <| | o
N N

<C L pP<ookT =C ] o O O O O &) O O Kol <~ < oNC <o T <C P<ew| Lo o< oo
~— o~ ™| < | oo = o o | < — | <| o
N -] N

P<mp<cop<omm = &) SHN GG &N &] &) O O RompPAPRKapPRT <© P<wom Rr~poopPRK<pP<— <o o
= N | o ™| < | | = o ™ = = =@ —| | | o
N O -] -] o N

P< NP —PD<r—pmM Mo @) SHN GGG &] &) O O KKAaKoRoRKoORK~M  MRKooPooPA| oK< P<oC LO P NP~ P< I~
g ™ | o o | <= = =| = ™| | | o o < g — < <= o
~ =) o ) —

PR_ooP<opo<oo o SHNGEN®ENG N &) o) O O Kook~ RoRopPRAaRoRoPRNRKI MoK oo
<o ™| | | < = < o = w = » = = =] =] =] b <= | = = =
~— o ) ) ) ~—

Pt BP<r~p<mp<cy ) SN GEN®EN® N &) -J O O Koo mPoum P<—pm P AAP<LOP< —P<c Lo o L0
~[ < | w| © 1o | w W | < < o < o LT A b v =
~— o o o —

oo PRaapapkKo &) SN GEN® NG &) -J O O Ke~<aRoRKooRom|m Kol aa] P<ocopm M o P <o oo
e o w| o o o < < <= <r Lo o o Ll A b v =
AP ) ) —

P P<omp<wopPp<onp<on @] &) &) o o &) &) &) &) o PROPRK AN <PRRom P<—pm aa) P<r~pm ReAP O DO P< PO
Lo oo < 1o o o o 1| .| < Lo Lo o o 2 — O 1o o
—D O ) ) —

aa) [aa] P —p<omp<co &) &) &) | &) | ] | ] &) &) | &) | ] P<oop<NIP<oopP<oopP<Ip<opP<orm PR<rp<—pm <o O N~ PKO
< o 1| o | | 1w < o .| < o) o o T 4] b v w
~ o o o O o ~

aa] Poom pP<ApP<<r &) o O O O O &) o O PO KEr~KoRmpP<oom m aa) a'a) p<om m p<oco < P<oo <o
o < o o 0| O .o < o | O | ol <
~— o ~—

P<opPp<copP<up<cop<o o SN GEN®EN® N &) &) O O O KoRoKoKRom m P<om a'd] m P<r—p<on N o P oo
N o =] < = o | o v w o <| w| N o] v v =
<~ o -) =) ~—
lB m RO~ MKO &) S G I ® I ® N &) -) o O O Kapp MRop<com mMm aa) aa) PR —p<coP<iLom — < oK oo

| <t| o Lo o <t o <r| < | | <
~ o o <] ~ o

aa] P p<oOoOP NP &) &) | &) | &) | ] | ] &) &) | &) | &) PR AP RO AP<aum p<oop<oom <o pP<co < pP<o oo
o | < < < o| <+ < < <|_ < | < o =< e — | < <
~ o o o o o ~

P<oopP<oorpP<orpP<up<<t &) &) | &) | &) | ] | ] &) &) | &) | &) PR oo P r~pP<m <ok P  —p<NIp<com m o P<r— < P <t P<r—P<
S ™| | o | < | < < < | | < < <= — | = =
o o o o o o o o

p<copa P<ocopP<ocop<cu &) SHN GG G &] ) O O PO E~EKKARMXKL MRKAm P<omm PRookt pP<r— NP Mmoo
N o o o < <| o <| = A < A | — = = =
o o o o o

P—CT P<ooPp<ooPp<Ko &) SN SR ®EN® N &) -) I G &I S <C P o <C KL PooRT P oo <C Ro<w PRKr~ oORoORKmP<Koo
™~ < ™| | <= ES3 o ES3 - | ™ | <| ™
o o ] o o -]

<C KL <€ K<< <o ) SHNGEN®EN® N &) o) o O O <C =9 =<C P<oo T o T =<C <C L < s <oKo| o
«©o o - < | L@ < o =
o o o

M MM <€ <tpP<om ) SHN S EN SN ® N &) o O O O = KL <€ <€ < < ML <L <€ <€ o <P<oco| <p<oo
Lo ~| o < | 2 ™| < o~
o ) o

=15 =T <C =C &) &) | &) o | &) | &) &) &) | &) | &) <C <C =9 a ' =T a'a] <C =C P<LOKC a'a] P<r— O PO ~PMNKLO
| < e | = <| <| ™
o o o — O O O
3An KL <L <€ =C S GEGESESEESESEESEN® & S| [=)=5)] o<t m =)=~ == = = o »| o o o

<+ ~ Lo o o~ <
o o

<C <L <C PpP<ooT ~ &J SHNE GGG &) &) o O PO LO T =T <L <C <C =9 =C =<C <L <C | | r~p<oo
N < ~ Lo N |~ <
o o o -]
1A KL <€ Kol < o SHNGEN®EN® N &) &) o O O K <C oo <C L <C <C =9 om T — ol o | oy

on| o o o o 0| ol <
o o o

<C KL <€ PR =<< S &) SHNGEN®EN® N &) ) o O PP Lo KT oo < L m LOKC o o<t Mo | o o<~
= on ~ Lo Lo o ™| o | < 0| o o
o o o
- AN M| | O © O|lA N M| T 0| O|(r~| o0 | O|dl N M| 1O |~ O e e A I
a | vd | v | v | e | cd| cd | cd | A | | AN AN AN AN/ AN N[ ADN AN DN AN O o (&) = oD —

fxl (0. 1MHz)

0CT. 2020

JAPAN

NATI ONAL INSTITUTE OF | NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY



50

| ONOSPHERI C DATA STATION SHOWA-ST.

OCT. 2020 foF2 (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON.039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALI NG
H
p~]00101102(03{04/05/06(07({0809/1011|12/13/14|15(16{17/18(19(20(21/22/23
A A A A F B A B B B B A A A
1 35 35/ 32 33 34 48 40/ 38 33 26| 17
N A A A A B A A B B B R A A A
2 33 37 42 42 43 34 31| 32
N A A A A A A B R AU R
3 32| 32| 33 34 40| 36 45 50| 46 41| 40 31| 27 22 20
UR R A A A BB A A A
41728 29 42 18 32 32 36 36 41| 42 45 47 47| 46 47 40
A A A A A A A A
5 27 300 34| 36 38 40 44| 44 48 50/ 47| 50 56 43 24 47
A L I B T C C O 0 00 0000 U T T T
P o B v B oo B oV oV R s
TR R R R E R R
IR R R E R R R
NIRRT
TR E R E R
TR EE R E R
NIRRT
MR R E R
R E R
16 g g q g g g g g g g g g g g g g g g g g g g g g
IR R E R E R
N E R
N N & N N N N N /A N N N O A A
19 51 44) 43 36| 32 28
N A A A A A A A R R FF
20 41) 43 46 46| 500 51/ 52| 50| 46 46 44/ 42| 37 40 22 20
Al A A A A A B FI F A
21 25 34 45 41 41 500 54 46 45| 42 44 41 40| 36 28 40
R A A B A A A A
22 37| 37/ 37 40| 44| 44 47 502 48| 43 47| 48 40| 36/ 31 24
A A A A R A A A R R F R
23 39 40 38 42| 44 42 42 43| 43 44) 42 41 36/ 29 32 45
N A A A A A R A A A BB B B B B A A A A
24 42 35 46 36 33
B A A B B A A R R BB B B N A A B
25 33] 35 35 36 44 45| 40 36 32
N A A A A F A B R B B B R B B A A
26 37 30 36 44 43 35 34/ 33 30
N A A B A A A R B B B B B B B B R
27 37| 37 40| 42 40/ 36 30/ 22 34
A A A A A A B B R A A A B
28] 13 29 43 45 44 48 51| 52 45 36 31
N B A A A A A R B B R B B R B B A A A
29 34| 41 42 45 39/ 39 28] 30
N A A A B A A A A F R B B
30 38 44 39| 41 45| 46 45 44/ 43| 38 35 36 34
A A A B R F A F
311 34 41 40 45 41| 41] 41 42 47 52 60| 54 50 46/ 39 35 34) 31 33
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 3 % 2 % 3 4 4 ol 12 14 14 9l 120 9 13 13| 13 15 18 14/ 13 9 8 6
MED| 94| 20 34| 34| 35/ 32 36 34| 37/ 38 40 42| 44 47 46 47| 46| 44 40 34/ 32/ 30/ 32 34
UQ 3é 41 38| 44 37| 41 40| 42| 44| 46| 52| 51 50| 50/ 46/ 43 40| 36/ 34 3§ 34
L Q| 138 291 22 30/ 32| 34| 35 36 40| 42| 43 44| 45| 42 39 36 31 30/ 28 23 20
OCT. 2020 foF2 (0.1MHz)
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| ONOSPHERI C DATA STATION SHOWA-ST.

OCT. 2020 ftEs (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON.039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALI NG
H
p~]00101102(03{04/05/06(07({0809/1011|12/13/14|15(16{17/18(19(20(21/22/23
B G G B B G B BE BE BB GE B GE B
1] 52 52 62 62| 35 52 23 420724 24 18 10/ 41| 52 37
B B G BE B BE Bl B BE B G
2| 38 54 48 62| 57 52 54 54 26 26 38 16 37 41] 43| 46
GE B BE BE BE BE BE BE BE B
3| 46| 76/ 52 58| 56 56/ 48 28| 55 23 25 57| 53 30| 34| 28/ 32| 24 15| 15 54 49| 48
G G G G GEB GEB B B
41 48 33 33 46| 30 35 48 55| 53 64 30 26| 25 25 32 58| 50 30
G G G G G G 6 G G
5| 62 81 46 57/ 57/ 57 48 58 24 26 27 27| 59 30| 62 50/ 36 42 87128
U C T T T C C O 00 0 00 0 0 0 C T T
6| 54 57 38
P O B v B e oo B oV oV R s
TR R R R E R R
IR R R E R R R
NIRRT
TR E R E R
TR EE R E R
NIRRT
MR R E R
R E R
16 g g q g g g g g g g g g g g g g g g g g g g g g
IR R E R E R
N E R
C C C O C o 0 0 0 C 0 O ¢ ¢ ¢ CFBEBEBEB
19 42734 36 25| 28 22 46 44
g G 6 6 § G G G G
201 41| 56/ 56 50 34 62 62 49 50 46 22 23 32 22 17] 17 19 14 14 12 32
G G BE BE BE BE B[E Bl @ G
21| 41 48 27 56| 51 56 50 66| 35 36/ 30/ 29 26| 24 220 22 21 19] 36 41
B G G § G © § GE B
22| 33 36 48 52/ 59 44 52/ 50/ 30 32| 45 37 22 11 17 42
G § G 6 6 § G G GEB |EBEB
23| 53 53 49 52| 35 54 56 57| 35 29 30 29 21/ 18] 15 11/ 8 41
BB BEB B BEB G B
241 55 62| 72 58| 64 70 59 52 69 51/ 46 38 24 47 59 41| 59
B B 4 G GE B B BE BE Bl G B B
25| 53 54 35 49 45 26 281106 39 31 240 20| 39 36 92
¢ B B B BE B B B G
261 53 44/ 49 34] 50 42 45 45 51 27 27 33 37| 32 46| 41 98
G B E B B B B B B B BE BE B B
27| 12 51 48 46 44 45 51/ 36 56 34 26 16 21
G BB G § G G G BEB G G B
28| 14 40/ 41 41| 28] 49| 48 57 29/ 20| 23| 34 55/ 52
G § G B B G B BEB B BEB G G
291 30 69 56 40 40 44 49 34 38 26 26| 54 31| 42 42
B G § G B BE BE BE BE BE B G G
30| 44 46 48 52 47 50 50| 52 35 31 20| 34/ 26/ 37 19| 16 14
G G G G G BE BE BE BE BE B GE B
311 31 56/ 59 48] 26 33 31 31 39 43 30 38| 25 22 49| 25/ 26 26 24
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 18 18 18 14| 15/ 15 16/ 17| 14/ 15/ 14/ 10/ 13 9 13 12 13 15 18 16| 16/ 18 18 16
EG @ E G GE BE BE B GE G G
MED| 47| 54/ 48 52| 48 49 48 49| 42 31 37 29 28| 24 22 30| 23 42 42
G EBE BE B GE B G
U Q| 53 57 56| 58 56 57| 52 56| 52 46 57| 48 34/ 38 36| 28 37 36 46| 50 47
G G 4 G G § G G GEB
L Q| 38 44 41| 46| 34 44 46 28 30 25 21| 14 19 21] 31
OCT. 2020 ftEs (0.1MHz)
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| ONOSPHERI C DATA STATION SHOWA-ST.

fmn (0.1MHz)
LAT. 69°00.4°S LON. 039°35.4'E

SWEEP

1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING

45°E MEAN TIME (G. M. T.

+ 3 H)
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| ONOSPHERI C DATA STATION SHOWA-ST.

+ 3 H)

45°E MEAN TIME (G. M. T
1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING

h'F (KM)

0CT. 2020

SWEEP

LAT. 69°00.4"S LON. 039°35.4"E
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+ 3 H)

45°E MEAN TIME (G. M. T.

1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING

SWEEP

| ONOSPHERI C DATA STATION SHOWA-ST.

(0. 1MHz)

fxl

LAT. 69°00.4"S LON. 039°35.4"E

NOV. 2020
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NOV. 2020 ftEs (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON.039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALI NG
H
p~]00101102(03{04/05/06(07({0809/1011|12/13/14|15(16{17/18(19(20(21/22/23
G G G BE B BE B G
1] 29 46| 24 22| 67 35 35 40 38| 34 25 34 21| 36 83 51 45
9 G G G G 4 G g
2| 50 60 45 48| 48 20 27 53 53 31 40/ 30| 59 27 16 12 14 14
q G G 6§ G 6§ G G G § GEB g
31 57 30 26 21| 50 56 56 34 30 29 31| 30 28] 28 18 14 52
g G G G § G G GE BE BE BE B
41 47 33 18 17] 39 23 30 27 30| 31) 36/ 33/ 68 26 68 24 16| 16 11
E B G € G G G G GE B G G G G G 4@
5 1% 11 21 23 26| 26 32 32| 32 . 3% . 25 22 2%
6 29 41] 34 Sé 520 44 28] 27/ 30 28| 44| 40 29| 32 28 29 2% . 4% 42 Zé 56
1] 38 49 49 43 51/ 36| 27| 30 34 68 68| 30 33 33 33 27 30 19 44| 16 36
g FBEB G G G G G G GEB [EB B B
8| 46 46 44 47| 39 54 34 30/ 31 39 34 30 16 24] 2218
B BE B |E BE B BE BE B G G G G g EB
9 20 65| 24 23 26| 27 30 30 30| 31 35 18 28 26| 26 20/ 20/ 14 10
E BE B G G G ¢ G G G G
10" 9 10 16| 19 28 28 31 31 27| 35 35 31 31 24 23] 25/ 18 15 12
BE B § G G { G G G G G G G G
1] g 10 14 15 20 20 31 32 32 27 25 24 24| 20 27 28 28
G G G G G G G G G
121 51 35 56 53 50 30 28 34 30 36 28 64 27 58 22 22/ 15 22 22
G G G § G g G g G
13 3% 42 30| 45| 42 5% 39 30| 30| 26 34 30| 17] 32 19 26 26| 23 2% 20/ 11
14 23 31 18] 20 23 27 27| 30 31 3% 3% 34 34] 32| 32 3% 3% 2% 23 19 3é 31
15| 15/ 20 42 51| 62 62/ 56 65 47/ 30 31 22| 34 34 34/ 34/ 18 14 17 20 20/ 59 17
G G @G G @ G G
16| 58 14 18 19 19 23 2é 28] 33 . 31 32| 33 33 38 1% 19 15 15 23 1% 17 1g
17 El% 27 17] 26| 25 21 23] 28 33 33| 41] 33 33 2% 32 2é 28 22 21/ 16 10
18711 20 25 52 49 35 35 3% 3% 29/ 32 29| 33 33 30 21 28 lé 2% 24| 24 2% 30 2%
19| 30 33 29 18] 22| 28 28 18 33 36 36| 44 46 42 42 32 20 16 22 22 12 17
T § G E B GE B
20 15 30/ 87 94| 49 60 60 60| 48 48 32 36/ 30/ 37 31 31 23] 23 21| 34 27
B G G d G G G
210 21/ 17 18 33| 42 58 58 38 32| 32| 37 35 35 41] 46 46 30 47
B E B B B BE B B
221 22 651103 86| 51| 55 45 70| 41 46 41 31 31 20 46 42| 43 47 93
BE B G Bl B B GE B G
23| 64 47 51) 53] 40 48 50 51| 52 46 51 35 32 24| 22 17 20
G G G G G G G G G § § G g
241 22 22 20 20| 28] 31| 44 44| 34 36 65 37 35| 45 31 24 200 17 17
¢ G d G G E B BE BE B
25| 17 19 35 37 37 40 46 36 36| 32/ 36 36/ 37| 42 41 28| 33 58 51 55
G G G G GE B GE B G
26| 44/ 71 58 50 56 37/ 29 27| 30 32 34| 34 37 28 24| 23 34/ 37
GE BI[E Bl BE B G
27| 51 47/ 42 30/ 33 70 62 32 33 42 33 32| 32 32 44, 28 29/ 62| 37 55 20| 53
GEB § G GE B G
281 28 34 46 43| 58 53 85 49| 57 38 38 39 35 32 300 26 28 27| 27 20 33 40
E B G E BE B ¢
291 40/ 57 34 39 39 39 31 34| 34 34 35 39| 72 44 44 45 38| 38 26 26/ 39 23 23
E B EB GE BE B
30| 1818 46 92 28 33 33 61| 41 42| 42 33| 33 36 49 37| 33 40 26 34 28| 26| 34 33
31
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 29/ 29| 30/ 30| 30/ 29 29 30| 30/ 29 30/ 29| 28 29 29 29| 28 27/ 30/ 30| 30/ 30 29 28
G G G GE G G G G
MED| 28 30/ 32 41] 38 35 34/ 32 32| 34 30 29/ 28 24 20/ 28
G G G G G
U Q| 46 46 46| 51| 49 54/ 53 44| 34 36 36 36 36 36 32 27 42 34 36
G G G G G G G
L Q| 15/ 21/ 20/ 19] 24 23 30 28] 30 31 32 33 32 28 25 26 22 22 18 16 18
NOV. 2020 ftEs (0.1MHz)
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NOV. 2020 fmin (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4'S LON. 039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING
DH 00[0102/03{04/05/06/07(08(09/10(11(12{13/14/15(16(17/18/19(20(2122/23
| 710 15 12010 8 7 9 9 1118 22 40 38 21 8 10 10 8 12 10 24
20110 12 17 9| 9 9 9 o 9 9 11 13/ 17 14 10 11/ 11 11 10 8 8 6 7 8
3| 8 8 8 8 15 10 10 8 8 8 11 11/ 11 12 9 9 12 10 10 11[ 13 14 9 11
40 8 5 8 8/ 10 8 8 8 8 8 9 12 12 12/ 14/ 10/ 10 10 12 13 24 16 16 11
5|11 70 7 10/ 8 10 9 o 11 11 10/ 22/ 14/ 24 22 3117 9 9 12/ 11 9 7 8
6] 6 6 12 12/ 10 10 10 7| 9 9 8 8 9 10 10 9 11 9 11 9o 22 13 8 8
/112 23 110 9 16 11 6 8 8 10 10 9o 9 10 16 12/ 12 7 6 9 8 8 6 8
8| 13 18 15 24 26 23 10 10| 9 10 39 34 23 16 16 10, 10 13 17 24/ 15 18
91 % 20 10 24 23 38 26 27 22 22 16l 16 12 10 12 12 12 11 7| 8 8 8 10
10] o 10 8 8 8 7 14 12 12 13/ 13 13 16 14 11 11/ 11 8 7 7 6 8 8 8
11) g 10 6 8 8 8 8 8 8 10 10 11) 12 18 18 11| 14 11 10 9 7/ 10 8§ 12
12123 7 10012 9 7 8 7 9 9 10 8 10 10 10 7| 7 9 9 9o 9 8 § 7
13] o 9 9 o 9 8 8 9 9 10 10/ 10/ 10 11 12 10/ 8 10 10 12| 10 12 9 8
141 6 7 8 6 6 8 6 9 9 9 9 o 91112 8 9 8 8 10 8 6 12 8
15] o 6 9 1111 11 11 12 9 ¢ 9 10 8 10 9 10 8 9o 9 9 6 9 9 8
16| o o 8 8 5 5 8 8 9 10 14 11) 10 10 10 10/ 11 10 8 8 6 8 8 8
170 9 8 6 7| 9 8 11/ 18 15 12 12 12/ 9 9 9 10/ 12 8 10 9 8 7 7 8
18111 9o o o 8 8 8 8 810 8 9 9 9 9 9o 9o 8 8 1010 9 8§ 8
191 o 9 8 8 6 8 6 6 10 10 10 o 9 9 15 18 9 9o 8 8 6 7 7 7
20 8 10 11 13) 34 24 12 10 12 19 12 12 12 13/ 13 16| 16/ 16/ 17 23] 14/ 21 § 6
21| s 8 10 10022 22 11 14 15 9 10 10 10/ 10 10| 9 14 11 8 16 8 8 16
22| 8 o 11 10{ 10 10 12 10 24 D12 el O 1 o 2912 8 8 710 °
23| 20 36 17 20 27 27 27 16 22 220220 35 24 14 1 0 Ve 212 o 7 6
241 9 11 10 9 10 13 10 100 7/ 9 11 11| 11 18 16 18| 16/ 17 13/ 11| 8 8 8§ 8
25 8 o o 16l 11 10 o 11l 11 10 11 1el 12 12 9 25 ar O a1l 28 10 10l 10 g
26| 8 8 9 17/ 13 13 10 7| 10 10 10 1o 16 12 17 17| 17 28 12/ 24/ 9 9 g 12
27| 8 11 15 10/ 10 10 11 8 8 24 14 13 11 11 23 44 28 29 24/ 20 14 9 7
28| 10/ 19 8 15 15 26 10 21| 14 11) 38 20 12 12 12 24| 14 11 28 16/ 10 8 7 7
29| 23 11/ 10 8 8 10 10 9 9 11) 35 22 20 26 26 12| 20/ 23 38 26| 16/ 17 11 11
30| 8 18 11 8 8 8 8 25 10 23 16 16 12 10 20 23| 33/ 14 9 34 28 10/ 16 11
31
00/01/02/03({04/05/06(07(0809/10/1112/13/14{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
MED| g9 g 10 10 10/ 10 10 9| 9 10/ 11 12[ 12/ 12/ 12 11/ 12 10 10 10[ 10, 9 8 8
UQ| 11 11 11) 12| 15 13 11] 11| 12/ 13/ 14 16 16/ 16/ 16/ 18] 17 16/ 13 23| 14/ 12 10 11
L Q| ¢ 8 8 8 8 8 8 8 9 9 10 10[ 10 10/ 10 10/ 10 9 9 9 8 8 8 8
NOV. 2020 fmin (0.1MHz)
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| ONOSPHERI C DATA STATION SHOWA-ST.
NOV. 2020 h'F (KM) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON.039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALI NG

DH000102 03{04(05/06/07(08109/10(111(12/13/14/15(16/17/18(19(20/21(2223
EA AE A A A B B B B A A A A A
Liz78] 1266 260210204216206/196218 228210 206
A A A A A H EA EAE A
2 280023812042221206/204/204/196{196/206216200[200196212204212224218246
A AE AE A A A AE A E AE A
3 282244 244/198]198198/194/200[192210200200[200200208206/2282282736/2438
E AE AE A A H EB [EB
4 %5%258%9%226 258210202180202196212212208208208200200212%1%%2223622823%
51752025212640260232222212204/198/196208/208[200200208224{194210200232226202/202238
EAE A A A Al A A Al AE AE A
6 (242252 198 220/196/196202194/194/194212198[2000204 230 266220
A A Al Al A E A Al A A A
1 194/2900216200/196/196204/204/204214210[200208/216/210
A A A A A AE A BE B E BE A BB
8 2742220196214 1232]202/190208/206(198/200210232[2361236
B BE BE BE B EAE A
9 i 8252260280236354222204204196200204202198198206200202202202242220220
10 8246%5224423222222020219820320019819219a186203200188212204204%1%%02%12
11 A21024223222221221220620620020020020420021020019419420221222424ﬁ258252
12| “loas 252230218212208/2022020200/196/198/198/202208/206206[208 23?
A A A A A A E AE AE A
13 gogE . 23621221220221220219419418419819819819819623423423%%52
14 |264/2342798256/236/2200208/200{194/194/198/198]194190/228/200(194/208/198/198[220214  |304
EAEA A A A A A A A AE A
15 %4%28iE 1] 19820820018619019019819220019022219%192 24§
16242 A%5223822421620020020020%204198198194204206206200216200 E02198230
170236 12342340230[210210202/196/198(192/196{204204/204/204]196/2021202202196/228/2241206
BB AE A A A AE AE Y| H A g
18 - AzsaE , 23018218219620220419619219819420820620220421022222224
1917842842382400238/210200200{194/196/196/204/220  12020202(20202141196/196212/196226/202
A A A A B A A N A E A AE A
20 202188214/196/212224/214/208/208232022612740234 1306
E AE AE A Al B A A E A A AE A A
211780270244220 220200/190(182/196[2061214204/202234202240 254
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DEC. 2020 fmin (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4'S LON. 039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING
DH000102 03/0405/06/07{08/09/10/11(12/13/14/15(16/17/18/19]20121(22|23
1] 12 12 13 16| 24 16 16 14 12/ 12/ 12/ 10| 14 14 14/ 12| 14/ 12 10 10 9 9 9 9
2] 8 11 12 11] 11 11) 11) 10 10/ 15 16 18 13/ 13 13 13[ 13 13 13 10[ 16/ 11 11 12
3| 15 13 16 19 14 14 14 12 12/ 12/ 12/ 10/ 10/ 10 10 12[ 12 12 10 12/ 13 13/ 13/ 10
A1 o o 8 o 8 9 8 8 9 9 9 9 9 9 9 8 8 8 8 8 8 6 7 7
5| 7 7 8 8 8 8 7 7 8 8 9 1010 10 10 9 9 12 10 10 8 7 5 9
6] 9 9 11 14/ 12 9 9 8 10/ 10/ 12/ 10{ 10/ 10 10 10/ 10 10 9 8 9 13 14 9
7] 910 9 8 8 8 7 7| 8 8 10 1011 11 8 10 8 8 9 8 8 8 7 9
8| 8 7 8 8 9 912 10 9 8 8 8 8 8 11 10/ 10 12 9 9 9 10 9 10
9| 10 18 14 13 13/ 11 14 12[ 16/ 18 10 7| 9 9 10 8 11 10 10 10 8 10/ 10/ 10
10] 24 16 10 12[ 10 17 13 10 8 10 9o 8 9o 7 7 1 71 8 7 7 1 1 1 9
11) 12 11 11] 8 14/ 14/ 20 8 10 8 8 8 10 10 10 8 11 10 7 7| 7 8 16 17
12) 6 6 8 10010 10 9 8 9 9 9 811 9 9 11| 9 9 9o 8 6 8 11 3
13] 8 8 18 10/ 13 11/ 11 9 9 9o 9o o 6 6 10 8 7 7 7 7 7 9 11 8
14] ¢ 8 13 10 9 9o 8 8 8 8 7 8 7 9 7 8 8 810 9 8 6 9 6
15 o 8 8 8 8 7. 8 8 8 9 9 9 9 9 91010 10 8 8 7 8 8§ 5
16| s 8 10 6 8 10 8 8 8 8 8 8 8 8 8 8 810 8 7 7 7 7 8
17| s 6 8 8 6 8 8 8 8 8 8 8 8 8 8 8 8 8 7 6 7 8 8§ 5
18] 8 6 7. 8 8 7. 8 8 7 7 9 8 610 9 9o 9 9o 8 7 7 7 8 38
19] ¢ s 1111 7 7 9 8 8 8 9 s 10 8 8 8 8 12 8 8 8 8 8 10
20( 10/ 10/ 10 10/ 8 8 8 8 10 8 11 22 12 12 12 o 9 15 11 13/ 10 8 § 71
21 70 70 70 7011 8 10 10| 8 9 12 12| 9 21 21 18 12/ 12/ 8 14/ 12 10 8 8
22| 10 11 12 9 7 8 8 20 10 23 18 11| 12 13 25 20| 18 13 16 13 24/ 10 8§ 13
23| 10 14) 20 16| 12 8 25 24| 10/ 9 34 35 18 16 22 24| 23 26/ 26/ 25| 8 8§ 7 8
24| o 5 11 | o 8 8 16 16 14 8 10 22 34 25 24 0 T o 9 8 8 6
25 & 9 190 1223 10 o o 10 18 18 12 10 11 1010 10 811 8 8 7 7
26( 5 s s 8 7 8 &8 8 9 9 9 9 92018 18013 910 8 8 8 7 -
27| 6 6 7 8 1112 9 9 14 6 8 8 8 9 9o 7| 7 9 13 12 8 8§ 9 12
28|12 9 12 8 8 10 8 8 7 7 8 8 10 24 10 14 16/ 12/ 9 15/ 14 7 6§ 7
29| 10 8 11 7/ 19 14 10 10 20 9 9 9 9 9 8 1o/ 12 8 8 8 15 9 10 8
30| 8 13 12 7/ 10 12 18 18 11 11 11 9 9 10 21 15 15 10/ 8 14/ 8 8 10 8
31| g 16 11 12/ 12 10 14 8 7 9 9o '8 '8 1o 11 1o/ 10/ 12 12 9o 8 8§ 7 71
00/01/02/03({04/05/06(07(0809/10/1112/13/14{15(16(17/18(19(20(21/22/23
CNT| 31/ 31| 31 30 31 31 31 31| 31 31/ 31 30| 31 31 31 31/ 31 30 30 31 31 31 31| 31
MED| g 8 11] 9/ 10 9 9 8 9 9 9 9 9 10/ 10 10{ 10 10 9 9 8 8§ 8 8
UQ| 10 11 12 12| 12 11 12 10 10/ 11 12/ 10| 11 13/ 13/ 13| 13 12 10 12 9 9 10 10
LQ ¢ 8 8 8 8 8 8 8 8 8 8 8 8 9 9 8 8 9 8§ 8 7 8 7 7
DEC. 2020 fmin (0.1MHz)

NATI ONAL | NSTITUTE OF |NFORMATI ON AND COMMUNI CATIONS TECHNOLOGY, JAPAN
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| ONOSPHERI C DATA STATION SHOWA-ST.
DEC. 2020 h'F (KM) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON.039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALI NG

DH 00[0102/03{04/05/06/07(08(09/10(11(12{13/14/15(16(17/18/19(20(2122/23
EAE A A A AL A E AL A
11246246 314/238/208(206/190[226/200[230202/198/208]204/192(210[202(196/2381242/214
EA A E B H H EAE A EA
21208260 12420228/206/200208]216/2021216/190{192/1921200200|18412321218210[214[214[224/242
E AE AE A AE AE AE A A A A EA H H EA A
3 |2541262/318246[234224232214208 208/236/200200/350[214206/190[194[214214/234/230
E AE AE AE AE A A A E A
A 1254274812341232(224/210[2022242061224/196200[200200200212212] 1212/220[214214[230[230
E AE A N A A A A AE A
512400260242238[232220204204216216198 200[200/190/196[228/254/234/238
N A A A A T H AE A A
6266 248232 |186/186/178/202(202212202/1982002001200[196214/220228
A A AE_A A E AE A
/ 278218218 1204[202/198/198198[212/192/198/200[198/198208214[216214/230224
E A EA EA A A AE A A AE AE A
812280202232236[214262 228/188/194188/188/190214/202/202214214] (2021220248228
EAEA A A A AEA A EA NA A EA A A
91292322 270270]  |218/264/200[200200 200192264210
AEA A AMEA A A A AEA E A A A A
10 "l2g4 274 264/198/200[212/194/196/208276208]  [224220220196
KA EA A A AEA H EA E AL B
11 206288 262/204/186/176/198]198/210[210/198(204/196234/216[200/210236260
E AE A AN A A A A A AE A A AE A
121354784238 214[196202/194/188 12122102200 2322100210216/ |240
EA A A A A A A A H AE_A
131264 248/202/1901206]  [200[200202/188]202202202212(212/218/234270
A A A A A A H A A E A E AE A
14 270 214/202(198/200206/  |190198/196  |196/208228/210/218/204/258236
REA A A A E A E A
15| 1250 222206200194/194/226/200/194/188/188202/19211921192206{236/216/216/222
A A AEA A A A E A E A
16244 244232 232/198/218242/188/192/204194/2001192/222216/204204/218/244
EAEA A [EA A A A A E A
17 242%42 202240210202194204208 194 1196 19619a208208222210204%12
18] 1282192 1200[200/198/198/190/196/192/186/200200/198/198/190/186/206210[21012101220230
EAE AE AL Al A H A E A
19 23224228i i A202202202204182198198 198202204206202196210202214236%62
20 208196{196/196/198/198[200212202192202194212212)212/212212248
EA A A A A A A A A A
210748 222224224 210[210210[210208(198/224/204/210[240/242/212
N A A A A NE A A E A A A
22 252202 254 ]238/198]220/220[202/192[204/192)218234[224210
N A A A A A A A E B A AN A A EA
23 198/196/20223202101202/222(200/202200/194 198246
A A A O A A A A B C CE AE A AE A
24 240 200218220208202/224206 250(252(2301234]242
A A A A A A HE A C E A
25 210[206/198[228198  |200198/206/196/196216/216216/2082342181234
E AE AE A A AE A A B
26(742260[260228/218218204200/198206/198]  |200] 2242100 |2062061202[2001206226
EAEA A A A A A AA A A A
271208318274 204 204/202200[200 208(208/200216/226226/224
N A A AEAN A A A A EA E A
28 298 200[212/218]204/218208/194[212250224/224212/218/228/228
E B AE A N A A A A A E A
291759 1296/198 218/202202(202202222202]  [202/198/222202/196/256[258
EA A A A AEA A A A EAE A EA
301|778 246 200202202(216206/212208/208/202(216/212|236232232264
EAEA A A A A A H H
311310286 206/194/190/186/200[200/196/204/208]202/196216216218202/202/202
00[0102103{04/05/06/07(08(09/10(11{12{13/14/15(16{17/18/19(20(2122/23
CNTﬁliElgElﬁ 11| 13 18/ 17 19) 23 28| 28| 26{ 27| 28 27 27| 26 28 29 29| 30 29 27E2ﬁ
MED |7 4826 0251/232(221/218/204/205202/199/199200/200[200202202/202(200208211[213]214/220237
E AE AE AE AE AE A A AE AE A
u Q%61%81279246242246223214208207214202210208210208206207217221222222234%4;
L Q]7402482331222218/210[202/200/196/192/197/198/200[196/200/198/198/196/199209[208/210/216/228
DEC. 2020 n'F (km
NATI ONAL | NSTITUTE OF | NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY, JAPAN



foF2-MED fmin(MHz) foF2(MHz)

f{Es(MHz)

2020 0101 -> 2020 0131(99)

SYOWA- ST.
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foF2-MED fmin(MHz) foF2(MHz)

f{Es(MHz)
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2020 0201 -> 2020 0229(99) SYOWA-ST.
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fmin(MHz) foF2(MHz)

foF2-MED
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2020 0301 -> 2020 0331(99) SYOWA- ST.
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f 0F2( MHz)
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ftEs(MHz)  foF2- MED

h' F(KM)
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MONTHLY MEDI AN VALUES OF foF2
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MONTHLY MEDI AN VALUES OF foF2
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MONTHLY MEDI AN VALUES OF foF2
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MONTHLY MEDI AN VALUES OF foF2
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MONTHLY MEDI AN VALUES OF foF2

45°E MEAN TIME JUN. 2020

KEY 25
@™ : SYOWA- ST. T 2




FREQUENCY (MHz)

82

MONTHLY MEDI AN VALUES OF foF2

45°E MEAN TIME JUL. 2020

KEY 25
@™ : SYOWA- ST. T 2




FREQUENCY (MHz)

83

MONTHLY MEDI AN VALUES OF foF2
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MONTHLY MEDI AN VALUES OF foF2
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