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INTRODUCTION

This data book summarizes the results for vertical soundings of the ionosphere at Syowa Station,
Antarctica in 2021. 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 87.1

* Geomagnetic latitude and longitude were calculated using IGRF-13 (2021)

SPECIFICATIONS OF THE IONOSONDE USED AT SYOWA STATION

Items

FM/CW Ionosonde 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

Solid State 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 Ionosonde will be used for routine ionospheric

observations at Syowa Station.

OBSERVERS

Observer:  M.Nagahara

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
fxl Top frequency of spread F traces or oblique traces.
foF?2 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.

N Conditions are such that the measurement cannot be interpreted.

0 Measurement refers to the ordinary component.

P Spur type spread present.

Q Range spread present.

R Measurement influenced by, or impossible because of, attenuation in the vicinity of a
critical frequency.

S 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.



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 .

N

Third magneto- electronic component present.

(i) 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.

o =Ew mo

(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. 2021 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 8 8 9f 8 8 8 7| 9 12 10 13/ 11 11 11 11/11 9 7 7| 7 12 12 13
20 6 8 6 9o 7 7 7 1 7 8 8 8 8 8 8 8 8 7 8 8 8 8 5 6
3| 7 6 6 8 6 6 6 8 7 8 8 8 8 8 8 o 9 9 1010 8 7 9 8
41 6 6 8 6| 8 8 8 8 6 8 8 9 11 19/ 16 14 14 12 12 12/ 13 18 16 15
5|16/ 12 7 11010 8 9 o 7 7 9 8 8 7 9 8 7 7 8 8 8 8 8 7
6] 8 8 8 6 8 10 8 8 7 8 26 16/ 16 12 13 30/ 12 10 10 13 9 9 8 8
/] 10 13 10 10| 10 8 11 10 12/ 21 10/ 10/ 12/ 12/ 11 11/ 11/ 12 12 12 8 8 8 10
8|19 17 12 11/ 12 9 9 8 9 9 9 9 10 12/ 12/ 10/ 10 10 9 9 9 9 8 8
9 5 8 8 12 9 8 9 1011 10 8 9 9 9o 10 10/ 10 8 8 9 10 9 9 7
10 8 9 8 8 9 7 7 7,10 10/ 10 10| 9 10 10/ 12| 14/ 14 10 10 10 8 8 11
11120 12 8 o 9 8 10 8 8 8 9 9 811 8 9 9 8 12 6 8 7 7 8
12| g 8 8 8 25 20 8 11) 14 9 39 28 19 16 17 18 12 13 14 8/ 12 9 8§ 9
13] o 8 18 12/ 10 8 7 7| 8 8 8 o 8 12 24/ 24/ 9 15 10 8 8 8 8 8
141 g 8 8 9 10 9 6 8 8 8 7 8 8 810 9o 9 9 7 7 7 7 6 6
15 5 510 8 914 8 8 17 1T 91T e 49 o819
16] 8 o 9 10 8 8 7 9 14 15 11 8 8 8 8 7| 8 8 8 6/ 10 9 6 &6
17) 515 8 71 8 8 813 11 8 8 8 8 8 8 8 8 8 8 8 8 7 6 6
18] 6 5 8 8 8 9 9 8 11 8 8 8 8 8 8 8 8 8 8 8 8 7 710
19) 10010 8 819 9o 9o 7 8 8 8 s 8 8 8 7 7 7 7 7 7 7 6 11
200 8 7 7 8 8 8 7 8 6 8 11 11111 8 6 8 8 8 8 1210 9 6 38
21| 6 7 7 8 8 8 8 10/ 18 10 12 10/ 10 8 8 10 8 8 8 9o 6 8 7 7
22| g 812 71 8 7 7 71 7011 7 7| e 8 8 11 8 8 8 7 8 8 6 6
23| 6 8 13 13 6 8 8 910 9 9 9 9 9 9 10/ 10 10 8 8 7 7 8 &
24119 o 8 11 8 8 8 8 8 8 10 10 10 12 12 7| 7 7 11 11/ 11 § 7 8
25|13 9 o 8 & 8 &8 12 9 10 10 10 10 19 - | 26 15 15 12 12 8 10 12
26| o 22 " 1012 16 10 10 18 11 12 8 8 16 29 12 27 28 18 14/ 14 8 7 20
27| 9 25 25 12| " 12 20 15 12 10 22 19| 18 18 12 30 26 20 13 9 o 9o 9 7
28| 7 16 10 16| 8 12 12 12 12 12 12 12 8 10 11 11 13 10 10/ 10 8 8
29 7| 9 9 10/ 11 11 10 8 9 10 10 11| 11 10 10 10 19 22 25 11] 14/ 10 § 7
30{ 11 11 " 10| o 10 o o 1420 o 7| 8 1010 8 8 1010 8 & 8 9 10
31| o 8 1118 18 10 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 6 6
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/ 30 30 31/ 31 31 31 31 31 31 31 31
MED| 8 8 8 9 9 8 8 8 9 9 9 9 9 10/ 10 10 9 9 9 9 8 8§ 8 8
UQ| 10 12 11) 11| 10/ 10| 9 1o 12/ 10/ 11 10 11 12 12/ 12| 12 13 12 11[ 10, 9 9 10
L Q| 6 8 8 8 8 8 7 8 8 8 8 8 8 8 8 8 8 8 8 8 8 7 6 6
JAN. 2021 fmin (0.1MHZ)
NATIONAL | NSTITUTE OF |NFORMATI ON AND COMMUNI CATIONS TECHNOLOGY, JAPAN




| ONOSPHERI C DATA STATION SHOWA-ST.
JAN. 2021 n'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
E AE AE A H H E AE A
11754256/258/2620204/216/202200/192/192/192/198[210[200200200[200190210202[220/220232/232
E AE A A H o E A E A E A
2 %3%%71196222214202212198188192198220202198198192190190218214226218228216
3 %2%%4225224222019620019820419620020220ﬂ22619019821420221%234234%12%01232
417181266/198/208[208/206/186194/194/198/190/194/176/208/210/194/194190230232(222230[2201216
E AE A A AE A A A H Al A A A A
512621250 264 2101941942000188/184202/196/196/192204/204
A E A Al A A A A A E AE AE A A
6| 12000220212 198 218[204/210210212/194/220[220[236(268/236240
EA A A A A A A A A A A A AE A E A
11224 2002062062061194] 1200200214 2462142621986
N A A A AE AE A NE A A
8 2420286/200/184/212/198/198206/194/200200[2002002000202] 1222214214
EAEAEA A A A A A A A AE A EA AE A
9242242%62 210200193194194 H228202202202224216 A24ﬁ
100218/236240194/20202020206/198186/208190/190{194202202/172/196204/196/198200216
Al A A A A A A A A A AE A
11 194 198/176/228/204/202/206/202/196/196]196/202 262
EA A A A A A A A A B E AE AE AE A
121736 2020 1202]2021202202/198]194/204/156/212(2381246274/238
E A A A A H NE AE A
13758224 206/188/202/192202/182/198198198238206]2062002222042120228226/262
EA A A A A A E AE A
14764 260206222216/218/190  1204/194/196/196/196|186198204222(214/218236202
EAEAEA A A A A CC oo d 000 E A
151738254286 198 1920198198/212212/200226/154240
E A A A E A H A AlE AE A E A
161(7420220022002020208202 1204 12021240[198[214200202] [202(196236] |236/246202216
A A Al A H A A A E A E A
17 202220 194/184/204|204/204204/202/216/200200206202222(198/240
E A E A A A A AE A
18744242268 208 2401190190/194/194/228/190/196{196/190202206218/218(204/228
N A AN A A A A AEA E A A A A A
19 2741204192208)2420208212/196/210 206206 214
N A AE A A A A AE AE AE A
201 looal 7218206 1206206/206/202] 11920198 1212202[2020202218210[224234/2301256
A A Al AE AE A A Al A A A
21 256238216 |196/202190[172/200[200 188 200[216/210206/216
E AE A AE Al A A A AE A A
22102301246 252 A 204190204193196196216192206 2001196/202200[216 222 .
23 212232212 . A248196182182188188188202196222204206194194200216204 I
24 2081236/204/210/204/198/218/200{200224/200208202202202202[174/204
A A A A A A A AE A B BE A N A A A A
25 204204 2242060 12261226 2181198224
A A B Al A A A A A E A A E A E A A A
26 212 222 1961720202222 "1206{206/226220214/748218
A A A A B A A A A E B E A A
27 2381202202/208218204222/198/204/2221190{198214236
A A Al Al A BE A H E AE A
28 28812420212194/184/198/178/194/202/230{176/190212212(1981214244/236
E AE AE A A E A A A A E A
2912301250280256198226218218] 1210210198/208/194/214/200 192 1192(218/2101214/260
N A BEA A EA E A E AE A
30 346 12200208/206/224/206194/190{1901196/224/200[216/196/196218204/216/238248
EAEA A A A A EA
311746278 224204{196198/196/196/208/258/196/196196/192/200200[190212220204
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 18 17] 13 12| 14/ 16 19 21| 21/ 27 26 29| 30 28 26 25 30 29| 28 26| 26/ 27/ 22/ 21
E AE AE A E AE A
MED|37/248/240[216]208208205(200[195(200/196/198/202/202202/199{199/199206/206210216223/232
E AE AE A Al AE A E AE AE AE A
U Q%42261267256256231222208211206200202208214210205206202219214226226236246
L 0]7280233204/210[2042031202/198[190/194/190193/194/197/196/196/194/1931201/200[20212142062186
JAN. 2021 n'F (km
NATI ONAL | NSTITUTE OF | NFORMATION AND COMMUNI CATI ONS TECHNOLOGY, JAPAN
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| ONOSPHERI C DATA STATION SHOWA-ST.

10

FEB. 2021 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
R F F F F RIRUR R A
1| 34 40| 35 38| 47 41) 44 53| 58 55 52| 53| 47/ 47| 46| 47| 51 49 49 44] 46 34 31
F R F FA A F A F A R R R R T R
21| 49 42 42| 39 44 40 38| 40| 40/ 40 42| 44 44/ 36| 35| 31 31 26 28
N A A A N A A A A R R RI R R A A A
3 31 37 39| 41 42/ 40 39| 38 40 40 37| 30
N A A A A R A A A A RB R R R B R R 7
4 42 37 38 42 40| 39| 39 37 44 38
A A A A R A A R R R R R A
5| 27 41 42 400 39] 38 410 41) 42| 43 43 41 41| 38 35 28
A A A A A A Al A A A
6 44) 44 49 47 46 44| 46 44 44 44| 40 43 40, 42
N A A A F A A A A A A B B B R N R R F A
/ 24 48 55| 58 38 36| 34 34 26
N A A A A F R 7
8AAA F4}\384%4#444343384446484642393836313422
9 : 36 36 49 46| 45 42 44 44| 46/ 52 54 52| 43 41 41 39 36 35 36 3é
10 3&; 32 32 32| 33 39| 45 43 45/ 43 45 46| 500 47 49 51| 46/ 45 42| 40 31\ 31\ 33 3%
L1 22 41] 30| 36| 37 42 48 48| 50 48 47| 46| 48 58 58 54 45 44 44 41 34/ 38
FF FF F TR R R A A
121 28 34 28 28| 44 44) 44 46| 47 48 50| 53| 56 47| 49 52| 45/ 45 43 41| 40 29
N A A A A A A A A A R F A
13 45/ 40| 42| 49 51| 50| 52| 45 39 40| 42 36 29
N A A A A A A A A A R R
14 43 40| 42| 46| 46| 48| 46/ 41 40/ 38| 39 35 32 31
A F R R R A A
15 240 27) 29| 30 38 40| 43| 48 52 45 45| 48 52| 50/ 46| 48 46 46 44| 39 37
A A A A FH A R H A A A A B R R Al A A A
16 22 41 36 40 53 50| 48 41 40, 36
A A A A R A
17 30| 32 34 44 43 45 47| 44| 47 47) 47) 44| 46| 44 43 40| 37 29 22
A A A N A A A C
18 40 38 40 46| 48 53 46 44 42 42 41) 39| 39 36 34/ 30
F A A A A A F A N A A A
191 22 21 40| 42 44 46| 48| 48 49 43| 46| 49 49 37
N A A A A A A A A A B A R R A A A A A A
20 37 37 37 40| 41 34
A A A A B A A A A A B B B B B A A
21 36 45 35 36 34/ 32 26
N A A A A A R B A A A O 0 C R R R A A
22 42 45| 44 42 38 34/ 25 21
N A A A A A A A A B B B B R B R R R R A R A
23 41 50/ 53 52 35 35/ 28
B S A A B B B A A A C ¢ C C C R B B C ¢
24 43 42 34 32
T C C A CR ARAAA B B R B R B R N A A A
25 29 34 36 41 44 36 34
A A A A A R A A A A RUSUS S ¢ O ¢ C C O C C 0 O
26 38 34 36
N O /I A N R R O N R & R 0 O O N F
27 34 34 31] 33
N R F F B A
281 23 18] 24| 34 31 28 43| 42 48 47 500 51) 55 49| 55 46 41 37| 34 32
29
30
31
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| g 6 7/ 10| 12 10 10/ 14 13/ 13/ 17/ 20 20 20 22 24| 23 24/ 23 23| 21 19 15 9
MED| 28| 33| 30 34| 34| 40| 44 44| 45 44 45 44| 46| 47/ 46| 46| 46/ 43 40/ 39| 36/ 34 31 33
UuQ 3ﬁ 40/ 35 3|8: 38| 42 42 46| 48| 48 47 43 48 50 5% 50| 49 45 4% 41] 39] 36| 34 36
L Q| 24 24/ 27| 29| 30/ 34 40 42| 42 42 42 39| 40, 42 42| 44| 43 42 38 36| 34 29 26 29
FEB. 2021 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

SWEEP

1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING
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| ONOSPHERI C DATA STATION SHOWA-ST.
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FEB. 2021 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
LI 70 70 7014 7010 8 8 9 14 120 8 8 8 7 10 7 10 8 8 9 12 14 16
20100120 9 7| 7 16 12 8 10 12 20/ 24| 18 14 18 30/ 14 11 25 24| 8 1 8 6
31 9 11 11 12/ 10/ 8 12 8131010303@2315111%1310 8 7 8 16 8
41 9o 10 12 18] 19 12 9 22 20 23 11 16 31 24 24 38 35 24 19/ 12/ 10/ 7
5| 8 10 14 15/ 38 16 12 11| 8 9 10 13 29 37 22| 16| 10 13 23 12/ 11 10 10 11
6 8192026151710111110101%1%1%12121111 8 12| 12/ 18 13 8
11120 9 12 9 11 17 17 14| 16 24 14 38 40 200 42 28 24| 10 10 8 8
8| 6 18 16 23] 12 16 10 11| 22 25 19 19| 14/ 14/ 14/ 14| 12 12 16 14 11 11 10 10
91 10 11/ 15/ 12 16 24 13 12 20 16 21 12| 12 24/ 34/ 21| 20 26 26 23| 15 11 10 12
10| 10 120 9 13 11] 11 11 11| 13/ 13/ 13 25 23/ 21 18 18 18 16 16 12| 9 10/ 12 10
11) 100 8 7/ 9 10 10 10 10 10 7/ 11 10| 11 11 11/ 11] 11/ 12 16 10 10 11 12 12
120 o 9o 10 9 9 9 10 10 11 14/ 14/ 12/ 12 11 11/ 11] 11/ 11 11 11| 10 14 12 11
13| 10 8 16 13 14 10 10 14| 14 10 8 10/ 10 10 19 28 18 17 12 11| 9 9 9 10
141 o 12 11 16| 16 16 16 14/ 10 10/ 18 17| 12/ 15 10/ 12 10/ 10 14 24| 13 10 10 7
15] ¢ 3 9101011101011111212141%12121312121210101110
16] 18 13 9 12/ 11 14 10 13 11 12| 12| 18 20 40/ 29 33 14 18 12| 9 10 8 8
178889101111111381%1010121121262624111111618
18] 100 8 9 14 14 17 12 13 11 10 100 12 10 18 14| 12 12 13 14/ 12 10 § 8
1978813221412121011%181618121013101410111199
200 10 7/ 9 12/ 12 11 10 12 10 10 140 31/ 23 18 28| 16/ 10 8 11] 12 9 13 9
B B B B B B

21] ¢ 12 15 12 26202%2618 1%0(: 26 11 17 17| 11 10 8 6
22| 14 10/ 12 18] 14 25 21 181%2% - 3%38362419281010 6 12
23| 13 12/ 10/ 10/ 12/ 11 24 36| 18 35 38| 26 28 17 27| 10 11 6 8

B BB B T O C C C B B T C ¢
24 15 9 9 13 11] 25 30 18 14] 12

T 0 C C BB B B
25 9 120 11 15| 25 18 25 32 30 27 2915 8 9 8 8

T O C 0 0 0 0 C 0 0

26| o 14 9 11] 14 17/ 22 22 19 21 15 15 14 29

N O /I /A N R R O N N & R 0 O O N
27 . 10 120 8 10
28| 9o 9o 6 8 7 20 17 21| 24 39/ 33 15 12 14 15 13 10 17 14 8 8 10 8
29
30
31
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 26/ 26| 26/ 27| 26/ 27 27| 27 27 27) 25/ 25| 25 25 25 26| 26 26/ 26/ 26| 27| 26/ 26 26
MED| ol 10 10| 12| 12 14/ 12 12 13/ 12 14 15 1% 18/ 18 20 15 12 16/ 13| 10/ 10/ 10 9
U Q| 10 12 12| 14| 16/ 17/ 17 15| 19 21 23] 24| 32 32 30/ 29| 26/ 24/ 24 23] 12/ 11 12 11
LQl g 8 9 9 10 11/ 10 11 10 10/ 10 12| 12 12 12/ 12| 12/ 11 12/ 11| 9 10 8 8
FEB. 2021 tmin (0.1MHz)

NATI ONAL | NSTITUTE OF | NFORMATION AND COMMUNI CATI ONS TECHNOLOGY, JAPAN



| ONOSPHERI C DATA STATION SHOWA-ST.
FEB. 2021 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
E AE A AE A A A A E Al A H Al A
112300224 214210198 18812000198/232|202/194/200[200{200/190/196/198[220
A A A A A A NE B EA A
212027202 230 234 198 1198/208208/212218/202 1226210238252
A A A A A A A A A H H oA A
3] 196 196/224/2521216/198/196{200210/182/226/180
N A A A A N A A AE A BE B A B B B EA A
4 254 268198 (208236218 234]240258
N A A A A A A A A A E AE AE A
5216 2001188208214 1214 1198/214/214216222228240
A A A A A A E A H Al A A
6 210216200196/196/180/194/228/206/206|184222/1981234
N A A AEA A A A A A A B B B B BEA BEB AE AE A
/ 266 238 1266274]260244/276
N A A A A A A A A E A E AE A
8 200 206/206198204/204/212/200198220224[224238230
N A AEA A A A E A
9 - E7i 20620619821%208%01202242216206202236222210242226
10 %2%25225027225022020420219220620221824% 18624819421220420622%22%%1%
111734246254248[236/218202226/190/194/202/208]196/200[208222(202202240/202 228
EA A EA A AE A A A
12125002520270284[2480240216/200/204/198202214/278210 1250[20212021216208[222
N A A A A A A A A A E B NE A A
13 196/192020212221218/242[206218218226] 252230
N A A A A A A A A A E BE AE AE A
14 23202320208/222200200[214/204/204228(228228228
AN E AE AE A AE A b EA A
15] "lo64l26634603460 1242202/202194/194/202/198190[216204[210210196198[212220
A A A A A A AERA A A A A B B E B A EA A A A
16 264 236 236[260242242308
A A A [EA A A A A E AE A
17 22402281200 2000 1200198/190/198/198/198(2321216/2081230[230230/274
N A AEA A A A A C E AE A
18 288 22611981 1206/2021216/216/2082102102042282342220232218
A A A A A A H NE A A A A A
191264296 2020238/204204/11921212/198/222[202210 318
N A A A A A A A A A B AEB A A AN A A A A
20 240(224/198/236]198
A A A A B A A A A A B B B B BE Al AE AE AE A/ A A
21 198 228] 1234 1300[272/310
N A A A A A A B A A A O C CEB B B [EA A AEA A A
22 230 252232 262
N A A A A A A A A B B B B B B BEBEBEA AEAE A A A
23 2201304226 |254/276
B A A A B B B A A A C ¢ C C CEB B BEA A C O O
24 238|210 1268
C C C A C A A A A A A B BEBEB BEB BEB N A A A
25 7681258 |236 1272234
N A A A A A A A A A T O C 0 0 O 0 U U ¥
26 2000204196198
N N O /I /A N R o N 0 N N & R 0 O O N
27 210/234/234
N A A A B EB B BEB EA A AE A
281222 2202220240 268]200196/208/198/196/212/220228(2281224
29
30
31
0001(02:03(04/05/06(07(08(09/101(21(12/13/14/15|16/17/18(19]201/21|22
CNT| g 8 4E g 8 6 6 10/ 11/ 11 16 20 20 19 20 21| 22| 21 21 23 18E1£ 11
MED|224/242256/272(236/2191210208[201198200205200206/206213/201/210[211225(218238229
EAE A A E E AE AE AE A
U Q242258268286258240220226206200205216225222217236214220234234238%52240
L Q[21912132521236(2291200204200[196196/196/198/197198/199202/200[203/204210[220228228
FEB. 2021 n'F (km
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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

MAR. 2021
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MAR. 2021 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 Al B A Bl B A A B A A A
1 38 36 42| 39 38 35 35| 32
N A A A A A R R A R R N A A A A
2 35 41 40) 41 44] 46 47 52 47| 48 43 34
N A A A A B B B A B B B B B B R R R A
3 43| 42 38 33| 32| 30| 25 20
N A A A B A B R R N A A
4 35| 33| 36 34 35 39| 400 42 39| 40 37 34 35 29
A-A A A A A A A A A B A A
5 40 46 44/ 47 50 44 40/ 39 36| 31 25
A A A A A A A B A R R RO R R A
6 37| 42 41] 46| 50 50 50| 52 42 38 38| 28 25 28
A A Al A A R B R B A A
1] 38 41 40 41 42 42| 46 51| 58 56| 51 46 42 33| 23
N A A A A F FR A
8 25 36 38| 40| 42 46 47| 45 44) 44 48| 49 47 39 34 28 20 18
A A A A F R 7
9 . 36 23 32 38| 44 46 48 46| 42 43 44| 42| 44 38 37 34 32 24A 2/% 18
10 200 20/ 21 22 Zﬁ 33 39| 42 46| 50 50 52 52 54 56| 55 46/ 39 35 : 20
11 15 16 21 20 16 21 30 40| 45 50/ 52| 58 55 51 54 56 60/ 50 43 40| 31 26 22 17
R Al Al A A A R B B FIF F A A A
121 15 41 40| 38 44| 48 45 48 50 51/ 44 39 27| 18
N A A A A A F A A B B R R B B R R N A A A
13 29 36| 38 41] 40| 35 35 32
N A A A A B A B B B B B B B B 8 R R A A A A A
14 40 38 33
N A A A A A A A A B B B B B B R R R R R B B
15 39 39 35 35 30 20 14
A°C R A A A A R R A A
16 21 26 33| 38| 43| 46 48| 52 52 52 48| 44/ 41 38 32| 24 12
R A A A A A A Al A A A
17 36| 40| 42 45 48| 48 49 54 53| 52 44/ 38 30
A A A A A A A A R
18 38 42 40 47| 51| 55 55 56| 48 47 41 30| 24| 18 16 14
N AT R A A A A A A A F N A A
19 38 42 48| 49| 55 54 51| 53 46 36 35 29
N A A A A A A R F A B R R R F F N A A R
20 36| 37 44 33 33] 33 44 42 39 40 27 30
R A A B A B A A R A A A A A A
21 30/ 32 33 37| 37 40 42 41| 41 37
A A B A A A A A B B B B B B B R R BB B A
22 45| 40/ 39 35 30 18
Al Al B A A B B R B A A A
23] 21 21 32 42| 42| 48 52 60 56 50 44/ 36 23
N A A A A A A A B R B B B R R R R R B R R B
24 38 48 44) 50| 46/ 39 34 30 23 18
N A A A B A A A A A R B R R B R R A A A A
25 37 41 52/ 49 49| 45 41 34
ACA A B A A A A A B B B R BB R B A A A A
26 50 53 57 142 39 26
A A A A A A R A A
27 220 32| 29| 35 43) 48| 54 62 59 65 49 43 40 33 23 16
AJ R A A A A A B A A
28 34 31| 35/ 35 41| 44| 45 49 51 52 56 44/ 34/ 25| 20
A A A A A R F A B A
29 23 25| 24] 36| 46 43 47| 51 57 57| 55| 50 45 37 30| 24
A A A A A F A A
30 23 24| 26| 31| 37 43 47| 50 54 51) 52| 48/ 42 34/ 25 24 18
A A N A N A AN A A A B R IR R F A R A A A
31 47) 50| 48 44| 48] 42 36 17
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 4 ¢ 4 2 2 7 11 15 15/ 20/ 21 20 23 26 24 30 30 30/ 30 26| 20 120 7
MED| 14| 21 28 20| 18 23 30 36| 38 42 42 46| 47 50 51 50| 48 42 37 32| 24/ 22/ 20 18
U Q| 30 34 37 25 35| 40| 40 44) 46 48] 51 52 54 55| 51 44/ 39 35| 30 2% 23 20
L Q| 15/ 20/ 20 23] 25/ 32| 33| 36 40| 42| 45 44] 46 44| 42) 38 35 30 23 17 18 17
MAR. 2021 foF2 (0.1MHz)
NATI ONAL | NSTITUTE OF | NFORMATION AND COMMUNI CATI ONS TECHNOLOGY, JAPAN
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| ONOSPHERI C DATA STATION SHOWA-ST.
MAR. 2021 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 G B
1] 50/ 52 48 53] 53 34 53145 57 E7é 44 2% 61E2% 22 24] 24| 43 59
21 31 35 83 44| 26 42 26 40| 51 41 59 29| 29 28 28 25/ 25 19| 44| 27| 42 48
B B B BB B B B BE BE BE B
3] 93 57 58 58] 38 48 30| 34 28 26 26 221100 14
B BE B § G G G GEB G G GF B
41 70/ 54 45 84 44 20| 53 28] 32 28 24 27 21) 36| 34
G B GE BJE BE B G G
5| 43 58 84 56| 56 55 52 52| 44| 42 37 37 29| 32 56/ 24/ 19/ 34
G B E B[E Bl B[E B[E BE B[E B[E BlE B {
6| 71 85 56| 62 49 25 42 63 47 32 27 37) 32 24| 36 34 24 24| 31 24 25
B G G G EB G G G B
11 47 74 49] 66| 53 50 32 34 26 26/ 27 32 41 30/ 18] 53 28
d G G GE BE B G G [EB G
81 43 51 40| 36 31 18 17 26 23] 25 25 26 220722 17 15 20
9 G G G ¢ G ¢ G
9 42E5%E4% 56/ 56 49| 56 20 zg 28| 28| 25 25 24 Zé 13 30 28
10| 3210 10 56| 53 13 15 18] 21/ 24 25 25 25/ 25 26/ 26| 24 53 20 26 42 37 48
E B G @ E BE B
11 31/710] 53 45| 27 12 14 57] 22 23 27 1101 28 29 27| 26 22/ 20 16| 18 20 24
E Bl Bl BE BE BE B[E B G E BI[E B
121 40 58 36 40| 54 51 50 36| 28 41 41 26/ 37 37| 36 30/ 20| 11/ 35 85
B BEBEB B BEBEB G ¢
13 42 44116 68| 50 42 52 37| 43 26| 26 35| 25 32 39 42 40
B BB B B B B B B BE BEB g
141 68 54 54 48| 61 43 36 25 28 39/ 50 54
BB B B B BEBEGBEB G GE B B
15| 78 63 54 54/ 51 30 41 59 60 35| 24 22 19 11 43
G G G G @ G G G E B
16| 48 23 52 48| 31 36 34/ 25 24 Zé 29/ 29| 33 29 2é 2% 19 2% 1g 16| 10 80| 66
171 22 55 33 36| 48 54 56 56| 52 26 30| 24 24 24 24 18] 23 41 41
G g G 6 § G ©
18] 44 43 40 35 32 42 50 55 37 29 40/ 28] 28 15 22 14| 56 54/ 25
E BE BE B G GE B
19| 36/ 37/ 50/ 28| 52| 66/ 52 51 58 48 34 3%112 25Ezg 25 220 22/ 14] 16| 40 32
20 56 60| 59 58] 40 42 53 42| 23 22/ 46 49 62 26 26| 300 26 37 14/115 43 40
B B G @G G G G G
211 26 67 45 46 64/ 45| 39 26 26| 26 30/ 30 26/ 44 35/ 34101 58
B Bl Bl Bl Bl B Bl BE BI[E B[E BE B B B
22| 58 47 34 46 47 53 57 34 24 27 18 15 33
B Bl B E BlE B[E B[E B[E B[E BI[E BIE BE B B
23] 28 28 32 32 60 48 40/ 29 38| 37 36 26 26| 28 28 16 29 33| 40
BE B B B BE BE BE BE BE BE BE B B
241 45 43 49 44] 44 46 66 66 31 40| 38 34| 38/ 30 26 24 21| 30
B E BE B BE BE BE BE B BE B
25| 52 59 84 36 55 42 43 42 48 25 35 36 32 26| 36 25 39| 46| 45 48
B B B B[E BE B BE Bl BE BE BE B
26 36 30/ 98 42 53 61 65| 65 38 40 40 220 2207200 70 38 42
G G G G GE B E B
27| 41) 38 46 45| 35 30 46 46| 19 25 24] 26 30 28| 28 20 13 18] 10 46 41
G G G G G G E BI[E Bl B
281 37 68 53 47| 55 48 47 27| 15 21 22 22| 20 19 13| 11 32
EB G G G G GE B G B
291 30/ 30/ 33 36 32 38 13 41| 28 25 35| 24| 24 23 20 15 15| 56| 16 27
G G G G G E B
30 g8 44/ 72 51| 36 52 20 49 46 34 28 26 26 200 19 18] 11 10 41
BE BE BE BE BE BE BE B |E B
311 75 46| 46 54 63 59 56 59| 51/ 48 46 400 39 36/ 25 42 33 20 38 10/ 31 31
0001(02:03(04/05/06(07(08(09/101(21(12/13/14/15|16/17/18(19]201/21|22
CNT| 31) 31 30/ 29| 28| 28 29 27| 26 24 23 21| 23 26 24| 30| 30 30/ 31 30| 29/ 28 29
G GEGEG G G GE G G
MED| 43| 50 50 48| 47| 45 48| 45 42 27| 26 26/ 22| 21 22/ 39 40
E Bl[E Bl[E B|[E B[E B
U Q| 58 58 58 56| 53 52 53 57| 52 41 34/ 31| 40| 36/ 32 30| 36 28 25 26| 36 44 47
G G ¢ EB G G
L Q| 36| 37/ 45 36| 36 35 33 34 25 26/ 26| 26 26 26| 26 22/ 19 17 28 29

MAR. 2021 ftEs (0.1MHz)
NATI ONAL | NSTITUTE OF | NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY, JAPAN
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| ONOSPHERI C DATA STATION SHOWA-ST.

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

SWEEP

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

+ 3 H)
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| ONOSPHERI C DATA STATION SHOWA-ST.
MAR. 2021 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 0001/02/03(04/05/06/07{08109/10(11(12/13|14/15|16/17/18/191(201(21/22/23
A A A A A Al B A Bl B A A B AE A AE A A A A
1 192 206 232222224250  |242
N A A A A A A A A B A A A A A A A
2 218]216/202204204)222/222)214
N A A A A B B B A B B B B B BEBE BE BE AE AE AE AE A A
3 246|137212501270/288]2501256/282
N A A A B A BE BEA E A H B EA AMEB A A A
4 288]27002042002420220216/186202/222/200256 262
A-A A A A A A A A A B Bl  B|E B E AE AE A A A
5 204 216 216]216/208208222|244/268
A A A A A A A B A H B B BIE B BE B[E BE A[E AE Al A A
6 216 2501218 1280238/226|276/334
A Al Al A AE A A B B E AE AE A B A A
11200 270 216216/198/210/194  |212(248/228212]208210
AN A A A A H H H H H E B EA A
8 22412761228[200200190212(200190/190198/210210224/184/198/280200
N A H A A A H H H A A
9 180 2000 1224{220208/208/184/180[194/1741188220204/204/198200 1270210
A Al Al AE AE A E A Al Al Al AE A
10| 1256282027002820254234212/208/214196/190{198202202220[202222/200214 256
E A AlE A A A E A AE A
1117900260258262[316/250216/212/204/202/204/206]202/2101196/194224206/202194[202/232238/270
EAE A A A A A A A EA B B B Bl Bl B BE Bl A A A
1217701222 202258 224 226226]  [306
N A A A A A A A A B B B BEBE A A N A A A
13 236210 2301230 (230
N A A A A B A B B B B B B B B B BEBEA A A A A A
14 2441260
N A A A A A A A A B B B B B BEBEBE BE AE AE B BB
15 278]2202322401236/256/182
A A Al A A A A A H A A A A
16 "ho2 278]222220210206/218/198/188/200[200[204/194/198[218308
A A A A A A A A H H Al A A A
17 2121900206/208/182/198/198/202(202/202208238
A A A A A A A A A A A A
18 21412000216/202/208/204/202/202[218214208/194[2221238250/292
N A A A A A A A A A A E A N A A
19 22612100236/236/236/222(218/2221228228232
N A A A A A A A A N BE AE AE B |E AE A A A A A A
20 2201206 2561266268220286256230
A A A B A B A A A A A A A A A A A
21 210 1218]2142400266/280268
A A B A A A A A B B B B B B BE BE B BE BE Al B B A A
22 276218] 1222224 198
A Al B A A B B B[E Bl B B B E B B A A A
23| 1208196 238 240224]230236/240 190
N A AN A A A A A B B B B B B B BEBEBEBEB B AEA B
24 262264244276 1326338
A A A A B A A A A BEB B B EB [EB B B O A A A A
25 264 3581284230270 270
26 A A A B A A A A A B B B B B B B B B Bglﬁ A A A A
A A A A A A AE AE A E A EA A A
27 2002320226194/240216/202/214/216/202/212/190208212/198266
A Al Al A A A E B B A A
28] "hos 212021002100236/226/2121226218/196226/206202222[234
A A A Al A A Al B H A B A
29 316 2281198/232/204/198212/212(200[200208214228
N A A A A A AEA E A A A
30 2581204/190218/206206202/200[220/214206204238]226/246
N A A A A A A A A A A B BEBEB BEB [EB A A A A
31 30229202220314260250 192
0001(02:03(04/05/06(07(08(09/101(21(12/13/14/15|16/17/18(19]201/21|22
CNT| 3 ¢ 4 2 2 5 6 9 13 16 17/ 18 19 21 20 26| 27 27 27 22| 20/ 11 7
E A A A U [E AU
MED|2701211227/26629912242731220210206208/2100209204204212/218/213/2122132121266225
E A E A A B E BlE BE A E AE A
U Q|290[2561270 25229226822121523121821623124522424823624023824730%282
L Q|200206/188 196/2342120204/2002022060202/198/1972020214206208208/201/238200

MAR. 2021 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

APR. 2021
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LAT. 69°00.4"S LON.039°35.4"E
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| ONOSPHERI C DATA STATION SHOWA-ST.

APR. 2021 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 B AN A A A A A A B F R Bl R A
1 41 45 45 44 40 34/ 29 24| 19 12

KA A A A A A A A A A A
2 28| 32 38 39 42| 44 43| 46 50 44 40, 36

A A A RUR A A A A A F F R A A R
3 28] 23 36 38| 42 46 50 48| 43 41 30 21 22

A A A A A A F R A A
4 21 24| 33| 38| 38 42 47 49 51 46| 44/ 42| 28 19| 17 15

A A A A R A A A
5 200 26 30/ 23| 35/ 39 44 47| 55 60 53 52| 55 56 44 29| 19

R A A A A A V Al A
6| 28 320 27| 32 38| 38| 43| 44 46 47 44 41 33 29 19 14 10

A A A A R A 7 B F A A A A A A
1 20 32 52 53 38/ 50 45| 45 53 55 61 37

A A A A A AT R 7 R A A A
8 30/ 24| 29 35 39 39| 40 44 46 45| 41 32 27 22| 14

A A A A A A N R 2 F R-A A B B
9 50 30/ 42 41 47| 44 49| 52 59| 45 37 25 21

B A A R A A F N A A A
10 28] 30 20| 36| 43 46 51] 50 53 510 56| 57 40 28 15

A A A A A FHF R A A F[ o F F F Al R R A
11 30 31 39 39 43| 55 61 62 52 43 37 30 20 22

N A A A A F Z N A A A
12 22 21 20| 32| 36 44 42| 49 61 62 50 48 40/ 28 23

A A A R A A F R B F F R B A A A A
13 42 220 24] 26| 30 38| 44 46 57 47| 43 38 27

AR A A A A A F R R R A A A
14 23 16| 32| 38 44 48| 52/ 51 52 54 51 36 25 20| 16

A A A A A A A A F B B A A
15 32 41 50 50 46| 49/ 35 27 21| 17 11 11

Al A F A R A A A B T F F UR A A A A
16 39 42 40 41 43] 53 53 51/ 53] 50 70 50 22
(7 KA A A KA KA KA AABEB E B BB 8 ANARNAA
(g A AR N A A A A B B 8 B B BB B B A A A A A A

A A A A A A A B A B B B B B B B R R R R A A A A
19 38 34

A A B A B B R A A R R B B B B B B B R B R A A A
20 33 31 34 23 14

A A A B B A A A A B B R BB R B B B B B A B R R
21 35| 39 47

KA A A A A A A A B BJ R R BB R B A B A
22 44 52 53 46 48| 44 17

AR A A A A A A A B R BJ R R FF A A A
23 46 43 56| 62 56 54 47/ 39 32 21| 14

A A B B A A A AN B B B B R R B B B R B 8 B B A A
24 44 45 30

A A A A B A B B A B B B B B B A A A A A A
25 40| 36 27

B N A A A A B B B B B B B B B R R R A A R A A
26 28 30/ 24

A A A A A B B B B B B R R B R B R B B B A B A A
27 37| 41 43 33

N A A A A A A RR A A A A
28 14 24/ 320 44 45 50 50 44 46| 34/ 22 20 22

A N A A A A A F FZ 7z B F B A A A B
29 39 26 38| 46 52 61 64 62 67 50 29

A A A A A N R F 7 V FR R A A A A
30 32 36 22 39| 48 58| 63 58 50/ 59| 45 20/ 19 16
31

0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT%52é{441011151619212320232225232017%421
MED| 28| 28 32 35| 22| 32/ 30/ 24| 32 38 43| 43| 45 50/ 51 50| 44/ 37 28 21 1g 1% 12 22
UuQ 42 4% 26 36/ 33 2&; 33 39) 44| 50| 53 56/ 53 54| 50 40 3% 22 18] 18
L Q 22 28| 21| 31 22 20| 26 36 39 40| 42 46| 46 46| 40/ 32/ 26 19 14 10
APR. 2021 foF2 (0.1MHz)
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| ONOSPHERI C DATA STATION SHOWA-ST.
APR. 2021 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 G GE Bl[E BI[E BlE BE B B
1| 66 52 86 44| 56/ 54/ 29 44 52 5% 44 66/ 24 24 26E2%El% 14] 16 12
21 42 71) 42| 56| 56 59 37 26| 57 67/ 24 220 22 22 19| 19 14| 13 51| 44 52 58
G G G G E BE B
31 49 57] 29| 19] 28| 24 5% 5% 5% 39 2% 28| 31 . 22/ 22,719 15| 51| 32 21
41 52 51 58 48| 48/ 32/ 12 14 17 26 21 23| 26 24 21 18Ezg 5g 53| 36 51 55
5| 57 67/ 49 38| 48 41] 48 1% 18 2% 24 24 24 2% 19 20 17 Jlg 28| 30 46
6| 28 35 35 32 27 34 25 58 17 18 28 24 220 17| 19 16 47 68| 30 29 54
K G G BIE BE Bl G
7| 55 44/ 54/ 26| 31 17 55 40| 30 27 42 44 22| 22| 32 42 35| 45 45 45
§ EB G § G G 6§ G ¢ E B
8| 52 40/ 55 57| 45 40 59 68 18 27 22 15 48 47 11| 40 29
§ GEB G GEB G [EB B
91 57 54/ 31 43| 95 41| 28 54| 69 23 77 24 20 200 16 15 14| 22 57
B G (@ G G G E BlE B
10 290 32 37| 30/ 57 51 56 22 20E . 23 23 2g 1 19 15/ 10/ 52| 33 28 69
11| 40| 60/ 50 54| 46/ 39 47 62| 60 38 24 35 18 18] 20/ 66/ 52 17| 53 23 30
G G ¢ G GE BE BE BE B
12| 70 58 58 46| 31 34 57 12| 14 200 20| 25 25/ 19 18| 14/ 11 10 10| 44 37 38
G G G BEBE B [E BE BE B
13| 59 38 50/ 59 48 33 45 I 2é 2% 2% 231 19| 20 26 22 56| 29 26 32
14| 34/ 27/ 63 33| 33 29 48 48| 55 23] 230 20| 26 36| 43 47 38 45| 38 32 55
BB G E BE BE BE BE BE B
151 30/ 38 58 58| 52 46 56 48| 17 44 23 24/ 19| 15 17/ 100 13| 46/ 26 43
B E BE Bl G GE BE B
16| 54/ 35 22 39| 51 53 53 42| 44 46 31| 400 24 18 28 39 50| 48 90| 88
Bl B B B B B B
17| 55 74/ 51 47| 50/ 55 49 57| 40/ 57 49 39 48| 49 44 48
Bl Bl Bl Bl B B B Bl B B
18| 49 71 45 58| 57/ 58 56 59 35 52| 59 84 40
B B B B B B BE BE B
19| 53 42 671102 59 58 54 53 47 33 24/ 30 30 32 33 59
B BB EBEB B B B B B B BEEB B K
201 68 66 43 500 50| 50 24 25 15 13 40| 62
B B B[E BlE Bl B[E B Bl B B B B B K
211 74 66 60 62 40/ 38 34| 58 26| 26 35 46 13
BE BE Bl BE BE BE BIE BB B B B B
22| 32 500 32 48] 45 43 42 46| 45 26 29 44 37 29| 23 25 44
BE BE B[E Bl B[E Bl[E BI[E B[E B[E BE B
23| 31 39 40 62 53 46 60 60| 53 35 24| 26 44 40| 29 18/ 15 11| 57 28 48
B BB B BEBEB B B BEB B B B B
241 70 84 54 54/ 46 54 61 37 34 25 27
B B B B B B BE BE B K
25| 38 44 46 52 52 65 55 52 25| 22 18] 44 52| 34 40| 32
B Bl B B Bl B Bl B B[E BE B
26 200 38| 54 55 50 52 48 24/ 18 22 52| 51| 16 48
Bl Bl B[E B[E Bl BE Bl BI[E Bl B B B B
27| 500 33 62 54 54 56 60 49 26| 32 34 24 46 45
G T G G G E BE B
28| 41) 55 41 50| 58 51 36 30 52 16 24| 24 24 24| 43 14 16 39 43| 46 26
E B G E BE B E B BE B B
291 34 33 45 45| 43 47 51 49| 53 58 19 19 27 27 31| 35 14 20 29 36 56
E BE BE BE B
30| 31 34/ 34 34 41 32 66 35 24 16 18 21 21102 23/ 23| 16/ 16/ 16 41| 36 45 32
31
0001(02:03(04/05/06(07(08(09/101(21(12/13/14/15|16/17/18(19]201/21|22
CNT| 28 30 29 29| 27/ 29 29 28| 26 21 22/ 22| 23 20 23 22| 25 23 26 25| 28 26 28
EG E GE G GE GE BE B
MED| 51| 47 49| 48| 48 46 51/ 48| 48 22 24 24 24E . 19E2% 18 21 41| 40 38 45
U Q| 56 60 58 56 55 54/ 56/ 56| 55 50| 44 26| 28| 26| 31 24| 24 26 39 52| 47 45| 55
G G ¢ G GE BlE Bl[E BI[E B
L Q| 36| 35 36| 38| 41 34 38 34/ 17 21 23] 24 23 18/ 16 15 15| 30/ 29 31

APR. 2021 ftEs (0.1MHz)
NATI ONAL | NSTITUTE OF | NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY, JAPAN
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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)

APR. 2021

SWEEP

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

45°E MEAN TIME (G.M.T. + 3 H)
1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING
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JUN. 2021 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
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1| 54/ 35/ 24 48| 30 34 50 50 48 39 52 18 1% 25/ 57 20| 36| 46 80 41| 15 32 20 41
2| 44 34 48 20| 51 54 29 47| 57 50 51 27 1; 22 18] 56| 64 3@ 51 19 3% 54/ 45 48
3| 43 34 53 47] 50 27 24| 48| 62 52 42 22 46 22 33| 58 51 41 49 46 46
B B GE BE B B
41 58 54/ 51/ 29| 45 60 15 55 30| 19 Zé 18 1%Ezg 53 51 23| 52 53] 41 48
5| 32/ 32/ 39 36| 33 45 21| 46| 43 41 25 21 21 1g . 8| 25 38 27 30 4% 34 99E2%
6| 34 52 54/ 57| 48 67 58 39| 39 31 42| 32| 23 20 14] 45| 43 33 13 32 46 55 13
1] 45 40 59 24| 88| 68 26/ 24| 34/ 17 13 23| 89 30/ 22| 58| 14 51 21| 37| 44| 33 68
E B B BE BE BE B B
8| 68 69 52 56| 55 53 56 41| 53 2% 12E I 2g 24 16| 27 34 34| 50 5% 4% 17
91 41 4@ 45 59| 56/ 38 56 61 42 38 1g . 16 21E1é 34 30, 59 37| 48 5@
10| 47 24 58] 52 38 52 48] 39 33 18 1% 18] 18 18E1% 22 20| 48| 45| 26 23 22\
L1 29 41) 39| 46| 46 41 57 28| 33 57 53 56/ 64 61 38| 57 42 38 48| 41 42209 48
B BE BE B B B
12 68 56 56 60 54 60 78 67| 63 58 54 . 6242421292% : 205%1832
13| 49 47/ 28 38| 52/ 67/ 65 56/ 50/ 52 38 23] 19 16 16 49| 64 46 38
EBEBEB B B B B B B B
141 38 31 700 32| 220 29 29 24| 47 47 15 20| 22 28 32 : 48 14
15| 320 57 72 64] 56 54/ 57/ 42| 52 53 58 27| 19 19 22 59 54 47 41| 46/ 46/ 53 59
B Bl B B B B B B B B B
16| 76 52 52 38| 62 52 62 48| 52 47 55/ 46 56
B | B B B B B B B B B B B B B
L7 41 74 60| 35| 44 51 55 64 22 21
B BE BE B BB B
18 31 34 49 30 43 52 62 65 58 60 53E - 29E3g 66 56/ 30 48 33 36
19| 41 38 33 46| 49| 44 56 56| 45 36 49 16| 15 30 24| 50 56 41 72 22| 35 44 64 78
20 44 59/ 33 39| 53 52 45 63/120/1121120 67| 57 53 58E5é 48 58 47 25| 57 57| 43 30
211 44 36| 66 52 58 61 47 50| 26| 42| 34 31| 31/ 25/ 16 10| 26| 47 40 28| 57 27 35 45
§ EB FEB B B B B
22| 43 34116 50 51 52 52 32| 66 62 46 i 2% 2% 2% 15 55/ 55 58 57
23| 49 55 50 59| 49 55 46 50 40 58 38 18 51| 51| 50 53 55 55 31 38 48
N R N N A 0 N N N A O
241 31 46| 48 36| 46 46 60 54/ 32 22
g5 CCCCOCCOCOCCC 00T C g0 C 0T 00
MR EREEEEEREEE R R
IR R R
CC C o ¢ O K~ d G G
28 56/ 26| 54/ 50 14 16| 16 16 . 20| 25/ 39 39 44| 47 30 42 44
29| 50/ 54/ 69 80| 53 49 49 18| 48 43 49 21| 22 62 17 33 58/ 58 26| 26/ 36 36 48
30| 38 35 48 57| 60 46 46 32 32| 46 58 54| 56 34 57 49 34 42 54] 46 44| 48 90
31
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 26| 25| 26| 26| 26/ 26/ 27| 25| 27| 24 24 20 20G 24 23U23 190 200 17 22| 21 22 24| 24
MED| 43| 44/ 50| 46| 51 52/ 52 48| 48 47/ 42 20 23 200 24| 36 40 51| 36| 46 45 42 47
U Q| 49| 54 59 57| 55 55 57 55/ 57/ 55 52 Zé 28G 30 2éE5% 54/ 48 57 45| 54 53 50 55
L Q| 38 34/ 39 36| 46 44/ 45 32| 39 38 28 18/ 20/ 15 16| 25/ 34/ 40/ 26| 29 34 34/ 34
JUN. 2021 ftEs (0.1MHz)
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JUN. 2021 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
L 10 11 10 8 9 10 15 10 9 10 12 9 10 10 9 9 10 10 10 10/ 9 10/ 10 10
20 8 8 8 8 8 8 10 6 8 9 16 19 1% o 7/ 10 8 % 8 10 1% 10/ 10| 10
31 10/ 10/ 15 8 11/ 10/ 9 1% 24 1@ 14 10 17| 14 19 1% 15 16 120 10 10
41 9o 10 9 10/ 10/ 10 10 26 18 12 16 12 15 26 17, 15 12/ 100 9 8 8
5/ 8 9 1210010 8 7 8 8 8 8 8 8 9 8 8 10 10 10 8 1g 11 12| 10
6 9 12 12 10 10 10/ 10 11] 11 8 13 14/ 10 9 7 10/ 10 10 13 10 200 10, 14
T| 9o 9o 11 9 6 9 8 8 9 10 9 % 2% 16| 12| 10 10 12 : 14| 14 12 8 8
81 10/ 18 26 14 23 14 10 12| 14 % 10 26/ 24 16 13 11 15 11 1% % 10
9] 12 1% 8 17| 13/ 13/ 11| 8 9 16 16/ 10 10 9 9 10 10 10 10] 10 1%
10| 10 12 11 11 8 12 11 11] 11 9 % 8 9 10 12 9 12 11 11] 8 12 8
L1) 11 10 12 11] 14 10 40 18 8 11 15 ; 2% 25 13 38| 28 14 1% 1g 8 9 71 9
12| 11 13 10 18| 23 32 14 31] 15 17 23 24/ 24 14 9 1@ ; 9 1g 8 10
13 7/ 71 8 9 27 15 20 16| 12 14 13 11/ 10 10/ 10 10 11 12 12 71 38
BB B B B B B
141 g 8 9 8 7 6 7 7 7 16 10/ 20 22 28 17 . 10 8
15 10 8 10 12 9 10 10 7/ 12 10 12 11 7 8 7 7 9 8 8| 10 9 14 16
B Bl B B B B B B B B B
16] 14 16 18 11| 14 16 11 24| 14/ 24 11 8 8
B Bl B Bl B B B B B B B B B B
LT] g 24 16 20| 15 15 15 19 10 10
Bl B B B B
18| 8 8 12 10| 13 23 12 20| 22/ 10 19 29 34 18 23 14 160 9 8
19 ¢ 8 8 11| 19 10 14 28 13 13 10/ 16| 15 18 24 22/ 20/ 16 11 14| 10 9 11 9
200 7 10 10 10 9 10 9o 8 9 9 9 9o 9 10 10 8 8 10 9 10/ 10 15 8§ 6
210 9 10 12 910 10 8 8 8 9 9 8 6 8 8 10 % 1% 1% 10] 10 1% 10 8
22| 10 8 8 10/ 10 9 9 8 10 11 13 14| 13 23 14 16 15 12 10 11
23| 11 14/ 23 17/ 15 17 13 9 9 9 9 10/ 11 10/ 9 9 10 10 8 10/ 11 9 7 8
N O O N N O O N 0 B O O R O R 0
241 g g 8 8 8 8§ 9 8 7 10
g5/ CCCOCCCOCCCgCoCCoCdgCCCgCC o
26CCCCCCCCCCCCCCCCCCCCCCCC
IR R R
T 0 U ¢ O ¢
28 7 8 10 10 9 8 10 8 10 10 9 9 10 11] 10 9 10 10
290 10 10 23 9o 9 8 8 9 9 9 8 8 9 8 9 9 % 100 8 9 9 9 9 9
300 o o 9o 8 8 8 8 8 9 9 14 11 10 16 14 16 18 15 11| 71 9 11 9
31
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 26 26 26 26| 26/ 26 27 27| 270 27/ 26 26| 26/ 26/ 26 26| 26 26/ 26 26| 26/ 26 26/ 26
MED| o 10 10| 10| 10/ 10/ 10/ 9 10/ 10 12 12 12 11 11 11| 10 12/ 14/ 11] 10/ 10/ 10 10
Bl B BE B B B B B
U Q| 10 12 12 11] 14/ 14 13 18] 14 14 16 20| 22 24 24/ 19 18 15/ 12 15 10 10
LQl g 8 9 9 9 8 8 8 9 9 9 910 9 9 9 9 10 10 10 10 9 8 8
JUN. 2021 fmin (0.1MH2)
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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)

JUN. 2021

SWEEP

LAT. 69°00.4"S LON.039°35.4"E
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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

JUL. 2021

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.

foF2 (0.1MHz)
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| ONOSPHERI C DATA STATION SHOWA-ST.
JUL. 2021 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

>0001010203]04/050607/08/09/10/11(12/13/14/15]1617/18/19[20(21 22

B
1] 83 83 85 33 52 52 52/ 51| 31| 43 29 19| 18 21| 68 28| 53 42] 58] 46) 32| 42
2| 54/ 46 42 39| 46 46 42 56 51 50 20 GgES% 311 66 63] 49| 86| 59 62 43 34 49
3| 50 48] 47| 50 49) 54 49 46| 36 54 44 3% 3%E4g 44 400 30 21| 47| 42] 25 56
4 29 56112 56| 45 48 57/ 57| 47 61E5% 42 . 17/ 53] 55 46] 63| 52 37 59 51
5| 52 47 34 57| 52 53 53] 55/ 46 44 9 16| 20] 14/ 58 29| 15 57 23/ 30| 28 35 46
B B B G EB B B B B
6] 51 61 49/108| 64 61 52 50| 57 5% 3% 24 18 53 62| 34
] 42 38 51 50 54 50 46 53| 55 53 56[ 56 57/ 58] 62) 53 54/111] 54| 33| 33
8 B G G G B

50/ 60| 67 56 6% 54 56/ 48] 39| 51 31 57| 41 45 36] 36] 55 25

91 45 57 4% 26 58 58 49 55 46 43 2811% 2% 20 2% 40/ 34 34 40| 62 34 5%
10| 44 55 58| 40 54/ 56 57| 66| 54 47 / 18 . 18 10| 12 14 38 43| 43] 43
11| 31 66 61 53] 44 4ﬁ 37 39| 40| 46 40 16 16 2% 16| 56/ 56/ 56 33| 68 29 31
12| 35 43 51 55 55/ 26/ 67 42| 40/ 28 43 lé 17 1é 12 14| 14/ 27 37 36| 38 36 56
13| 49 36 46 55 51/ 62 64 60| 51/ 42 48 15 28 2% 14| 54 30 52 43| 50 31 47
14| 30 33 43 30| 33 48 57 30{ 30 10 38 38 53/ 54 57| 50 520 31 24| 54/ 36 93
B B B B B B B B B B
15| 59 64 48 52| 55 63 65 49| 58 52 1 i 39| 45 42
16| 40 55 55 52 60 54 41 48 41 31 4% 18] 54 2% 1é 19 3% 14 23 28| 43 26 28
17| 28 28 67 40 57 53 51 40 18Elg . 5% 20 2% 120 27 32 43| 34 30 32
18| 43 30 47 70| 48 39 30 22 28 10 . 19 6% lé 17 41 28 33| 25/ 53 30
191 78 75 41] 48| 50 58 36 32| 47 47 45 18 16| 14] 15 44/ 44/ 53 29 44 56 32
GE B G GEB B B B K
201 30 35 90 67 67 58 59 31| 55 44 30 23 22 22 12 14 40| 53
G G G E B E B
21| 55 58 45 81| 53 51 60 51| 55/ 33 22 19 20, 24 19 19/ 15 38| 34| 46 30
BE Bl B B BE B G
22| 36 31 27 52| 44] 55 46 54 57 62 22| 23] 33 58 31| 27 41 41
Bl BI[E B E B B B
23| 32 37 39 48| 36 34 35 31| 43 57 - 3533 50/ 20 5é 54 33| 29 4% 48
241 56 34/ 46 37| 31 37 28 28| 36/ 57| 22 15| 16 18 22 14 18 31| 48] 53 52
G § GE B e E B
25| 41) 44 45 28] 50 54 34 41| 34 50 1g 18] 18/ 18 23 15| 18 30 12 48 48 18 50
26| 79/ 38 31 54 500 43 42 46| 52 48 . 16] 19 2% 200 17| 200 15 30 30| 46 41 35
27| 42 34 54 45 59 51| 46 20| 23 12 20 20/ 20 20 20| 47 11 11 58| 35 50 29
E BI[E B E B E BE B
28 32 55 35 37| 61 66 49 77| 62| 54/ 41 23| 32 25 21 16| 12/ 36 10 9] 32 45 43
B BE B E B E BIE B B B
291 36 36/ 45 51| 54 69 53| 54 60 40 24 45 36 21 23/ 12 13 55 29
BE BE B E B BE BE BE B B
30| 41 40 43 60 70/ 98| 57 44| 56 14 - 24 22 24730 16 16 13 30 18] 57
31| 40/ 46/ 71 53] 31 35 47 37| 28 28 18 18| 22/ 22| 22| 20| 18 19 54 56| 55 35 26
0001(02:03(04/05/06(07(08(09/101(21(12/13/14/15|16/17/18(19]201/21|22

CNT| 31 31/ 30] 31| 30 31 31 31 30, 30 24E25 27) 28] 29] 29] 29 26] 28 28| 28 29 29
MED| 42| 46 46| 52| 52| 53] 51 48 46 46 39 18 20/ 24/ 20/ 19| 23] 30 33| 39| 43 36 42

U Q| 52 57 55 56| 57| 58 57| 54| 55 54 44 3% 35 2% 3% 500 45 5% 50/ 52| 46 52
L Q| 35/ 36| 43 40| 45 46/ 42 37| 36 31 18/ 20/ 17 16/ 18 22 30| 34/ 30/ 32

JUL. 2021 ftEs (0.1MHz)
NATI ONAL | NSTITUTE OF | NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY, JAPAN
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JUL. 2021 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] o 1215 o 9121412 o 8 8 8 &8 810 10 10 - 12 13 10 8 7 9
20 8 7 8 6/ 10 11 9 7| 8 8 8 20/ 15 11 20 25/ 20 18 18 10| 8 10/ 14/ 10
3] o 9 8 7113 13 10 10 8 10 22 136 16 16 12 12 14 15 10| 12 10 11 14
4| 13 12 14/ 10| 8 12 10 7| 7| 14/ 24/ 20{ 12] 11 17 13] 12 11 13 20[ 11 12 11] 11
5| 14 12 10/ 12( 10 11 10 8 10 8 9 9 10,10 10 8 9 9 8 9 7 9 9 9
6] 10 10 16 11 10 14 16 13 10 16 | 24 14 18 - 371 | 11 1 s
7| o 10 10 10 8 12 8 8 o 15 - 2016 - 18 13 13 8 14 1413 13 11 9
8| o 10 1014 9 712 9o 8 9 ° 1el10 10 o 1110 11 7 1110 9 O
9| o 8 8 7| " 12 11 11 13 12 10 o 11 12 12 11 8 8 10 10| 10 14 14 14
10] 12 100 " 1113 14 12 15 15 1315 o 910 8 7 7 7 9o o 911 o i1
11 6 11 14/ 11 8 8 8 10 8 8 9 9 9 8 910 8 8 7 8 9 7 8 9
12110 7 12 16/ 11 8 7,10 8 7 8 8 8 9 9 8 9 8 8 7 6 6 10 9
13| 8 7 16/ 12| 15 23/ 14/ 10[ 10 10 10 9 10 10 9 9 10 10 10 10/ 11/ 10 9 7
141 ¢ 8 10 10 10 8 10 120/ 8 8 9 12[ 12 10 8 10/ 11 8 7 9 9 8 9 8
15 19 19 14 113 15 s 1q 0507 0 1 T 0 P P8 8 8 4 s
16| g 18 22/ 15/ 18 14/ 10/ 15 14 10 8 10 10 10 9 10| 10 10 10 9/ 10 8 9 7
17] 10 10 10 9| 21/ 16/ 20 8 8 8 8 9 9 9 8 8 10 10 9 8 8 8 8§ 9
18] o o o 10010 9 8 8 8 10 10 14 11 14 10 7| 7 9 8 7/ 10 13 8 8
191 s 8 8 10[ 10 10/ 10 9 11/ 16/ 14/ o 10 10 10 8 10 7 7 9 13 8 9 10
200§ 9 11 10/ 10 10 7 o 10 10 10 o2z 1212 1012 0T Y o 1012 10
211 15 11) 19 40| 13/ 16 27 16| 14 15 10 10| 12 10/ 14 24| 10/ 13/ 15 7| 13 13 10 6
22| 8 8 7 ol 1114 12 101520 0 0 % P ol 14 2012 9 910 8 s
23| o 9 10 ol 11 8 10 10 10 10 | 734 24 20 10 10 16 10 10 8
24{ 10 9 10 10/ 10 10 8 10 10 12 11 15 16 13 11 o 12 10 12 10/ 12 | 10 10
25| 11 11 9 10 9 8 8 8 8 9 '8 10 12 18 15 1o/ 10/ 10/ 12 21/ 12 8 8 8
26| g 8 8100 8 8 9 o 7 6 8 10 10 8 8 8 10 8 10 9o 9 9 9 10
27| g 8 8100 9 8 6 9 8 8 8 1213 11 9 8 8 7 7 9 9 8§ 9 9
28| o 9 8 14) 14 12 12 20 14 14 19 23 32 18 16 16| 11 11/ 10 9| 9 9 14 16
29| 12 10 10l 16| 16 17 20 17 " 10 10l 13 a5 24 21 14 12 13 15 O 11 g
30| 8 9 13 10/ 12 10 10 8 11 10 25 22 12 30 |16 16 13 10 ° 10 10 8
31| o o 14 12 9 10 10 8 10 8 10 8 12 12 1o 9 8 10/ 11 11] 10 10 9 10
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| g g 10 10 10/ 11 10 10 10/ 10/ 10/ 12[ 12/ 11/ 11 10| 10 10 11 10[ 10/ 10, 9 9
00| 10l 11 14 12 13 14 12 12 13 14 23 20 23 18 17 16| 12 16 14 14 12 11 11 10
L Q| ¢ 8 810 9 8 8 8 8 8 8 910 10 9 8 9 8 8 9 9 8 8 8
JUL. 2021 fmin (0.1MHZ)
NATIONAL | NSTITUTE OF |NFORMATI ON AND COMMUNI CATIONS TECHNOLOGY, JAPAN
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| ONOSPHERI C DATA STATION SHOWA-ST.
JUL. 2021 n'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 A A A A A A A E Al A B A Al A A A A
1 208122412241200200202/196 196
N A A A A A A A AEA NEA [EAN A A A A A A A A
2 2741260 |236/212214 247
N A A A A A A A A A A BEBEA A [EA A A A A A A A
3 2821222 2000240 2438
N A A A A N A A A A AE A NEA A A A A A A A
4 210 254/206/188/244]244
N A A A A A A A AE B A A A N A A
5 226 1246220204/194/194200[226/216 212
A A A A A A A A A B A B B AEA B Bl B Bl B A A A
6 2181226
N A A A A A A A A A B AEA BEAEA A A A A A A A A
! 3000 1238292
N A A A A A A A A A BEA N A A A A A B A
8 2340202188/194/208/234
A A A B A A A A A AEAE A A N A A A A A A
9 194 240022812081206/202/212
N A B AEA A A A A A AE A A A B A
10 754 738]1980204/212/188/188/216  1226]194/194
A A A A A A A A A E A A A Al A A A
11 260194/216222/204/196/206/196[208 202
N A A A A EA A E AE A A A N A A A
12 206/326/288/2781254/254/2282121200[182202[270 270216
N A A A A A A A AE AE AE AEA A N A A A A A A
13 926 2920264123202241210/196/234/222
N A A A N A AN A A EAE AE A A A A A A A A
14 200 306238/244{214/2121198/220[188
(5| A AR A210 N A AN A A B B B B B B B B B B A A A A
A A A A A A A A A AtE A A A A A A A A
16 2341210[198208/200216 2320204
N A A A A A A A A A A A A A A A A
17 2220270208202/224/202/202/196210
N A A A A A A A A A A A A A A A
18 2581220220[210196/196202/212
N A A A A A A A A A A A A A A
19 186]216/202200/196/204/196260214/194202
N A A A A A A A A A EA B B B A A A A
20 2121234[2340210200[214]196
A A A B A A A A A At A E AE BE A A A A A
21 2381210[222204/228242|212)244/254 198
N A A A A A A A A A B B B B BEBEB B A A A A A A
22 2420250
N A A A A A A A A A B BEBEAE B BB A A A A A
23 230246244214214
N A A A A AEA A A A A A A B A A
24 354 280 1220[20212021194206]194/228/238  |200
A A N A A A A EAE A A A A A A A
25 218 20801980232214|214/198204/192(230228248 198
N A AN A A A A A A A A E A
26 198]200/220206/200[200[200216/232(198/198198/198
N A A A AEAEA A A A A A A A
27 3001338]  |3200226200,  210[208/198202/186/246218/196 196
A A A A A A A A A A B BE BE B E AE B N A A A
28 204 242027420218/198/218/232/208
N A A A A A A A B A AE A B BE BE B AE B N B B A A
29 208]234 2281236]2141236230
N A A A A A A A A BE BIE B B E B N B A A A
30 184 1250250220236 |262(2661234
N A A A N A A AE A EAEA A A A A A
31 196 1196 214 1216/2020200204202214198270284
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT 2 4U 4E ﬁ 1 7U11 17E2% 26/ 26/ 28 28| 26/ 12 11 8 6 6 3 2
MED 206 [20202320332288/226242/2221222(208204200204209(222236/215(199200198/197
NE A AN E NE E AE A A
U Q 232613342 27828025023412302120216/223(230245(260229[204242/198
L Q 198208261  |2141198210210[204/2001971200[198/216/230205(194/198/196

JUL. 2021 n'F (km
NATI ONAL | NSTITUTE OF | NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY, JAPAN



39

| 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

AUG. 2021

SWEEP
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| ONOSPHERI C DATA STATION SHOWA-ST.
AUG. 2021 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 R F A A A A A A
1 18] 25/ 27 40 41| 42 38| 48| 30| 25 22
A N A A A A A R TR VA A A A A
2 20 18] 22 34] 44| 48 52 41 50| 26 22 25
s AA A AR AR A A B A , BB B B B B 15 A B A A A
A A A A A A A A A R R BB A B A A A A
4 22 28 34| 37 45 45 39
A A A A A A N A R R B A A R A A A
5 27 28 40 47| 43 41) 44 35 28 12
A°NR A A AN A A A R B B FH FH F F F R A A A A
6 28 44 43 48 46 36| 36 27 20
N A A A A A A A A A A R R R A A A A A A
1 38| 38 39| 39 43| 39 34
A A A A A B A A A A BB B A A
8 28| 32 42| 38 43 41 39| 32 28
A A A A A A A A A B FFR R R A R A A
9 30 37 520 46 46/ 44/ 27 21 17 19 14
A A F A A A N A A F BB A A R A
10 29 37 36 43| 48 55 46 48| 33 26
A A Al A A A A B A F R A A A
11] 17 20 46| 48 500 44 42| 38 26 25 16| 14
R AN A A F F 7 R-R R A A
12| 20 18 240 17) 20| 21] 31) 39 44 51 45 45 40| 37 24 22 16| 14 25
A A A A A A A A A FF A A A R R
13 28| 35 41] 40 46 39 42 32 20 15 23| 25
A A A A A A A A A F R F 2 A A A A A A A
14 31 39 38| 44| 54 48 42| 42
A A A A A A A A B A B B F R B B A B B A A
15 22 44 49 47 23
A A B A A A A A R F FIF R R B A B A A
16 24 31) 35 34| 40 44 42 46| 42| 28 30
A A AUR A A A A 7R 7 7R R-R R A A
17 30 23 24| 41 44| 48 46 43 47| 57 26 22 200 15
A A A A A A A A B B ROA A A R
18 36 42| 42 45 51| 43| 42 28 26 22 28
A A A R A A A R B R R B B A A A
19 39| 41) 46| 52 46 52 48| 45 25
A A A A A A A A A R B F VA A A A A A
20 32 38 42| 50 46 55 55 51 44
A A A A A A A A F R A
21 24 36| 41 44| 44 51| 56 47| 48 28 25 25| 17 12 2
AR A A A R A A F F F R R A A A
22 22 45 24 39| 45 49| 46 59 52/ 44| 39 34/ 20/ 19] 15
N A A A A R R A A
23 34 39 43| 25 37| 45 54| 59 51 50 49| 45 31 23 21| 15 10
A A A A A A RA R A A A A
24 27 27| 27) 40| 48| 46| 58 59 54 44| 46 32 18
A A A A F A A N A A A A B R R R A R A
25 43 35 36 36| 36 34 27 22 21
A A A A A A A R R RR R B A B A A A
26 30/ 33 37 42| 44 50| 44 43| 43 30
A A A A A A A A R F B A A R A A A
27 32/ 36 40 45| 41 52 56 46 40 37
A A A A A A A AN B A A B B B B B R B R B A A A A
28 34 26
A A A A A A A A R R R B F R KA A A
29 30/ 35 41 40| 47 43 41| 45 40/ 32 32 32
A B A A A A A A A R R F B B B B A
30 33 40| 47| 41) 44) 46 44| 45 41 20
A A A A A A B A A B B F F R A B A A
31 45| 44/ 520 500 52| 46 41| 34 27
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 9 3 %u é 2l 3l 4 4 15/ 21 23 27 27 28 29 20| 28 23 18 13 % 6 % %
MED| 1g 2% 29/ 30| 38 3% 27 24| 24 31 39 44| 44 46 46 44 40 28 2% 21 1% 14 2% 2%
U Q 22 45 32 35| 28 36 41| 46| 48 502 50 47| 45 34 2% 25 1§ 25/ 23] 28
L Q 18 24/ 22) 19| 22| 28] 36/ 41| 41 44) 43| 40| 34/ 26 22| 17| 14 12| 20| 12

AUG. 2021 foF2 (0.1MHz)
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| ONOSPHERI C DATA STATION SHOWA-ST.
AUG. 2021 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
1| 28 40/ 97 66| 61 52/ 51 51) 53/ 15 15 22| 20/ 20/ 36 22E4é 17E6% 56/ 50 58 29
2| 46 45 34 27| 50 55 34 31) 42 26/ 18 19| 30 26| 19 25| 8 49 11 39| 44 79 66
B EB B B B B B B B
3| 52 52 34 78| 68 71 52 49 41 57 24 49| 55 30| 40
G G EBEB B B B
41 40/ 70/ 56 41| 54 61 49 33| 44 4é 300 22 22 24E2§E e 71 29/ 30| 50
5| 47 36 26 43| 35 32| 44/ 42 40 20 21 28| 36 38 52 25 16 49 32| 39 39 24
B B[E BE B G Kl
6| 42 15 55 25 59 36 38 30| 48 31| 23 22 18| 17/ 18 34/ 16| 37 47 58
E BE BE BIE Bf GE B
7|36 50 58 62 57 64 48 62| 62 56 50 34 32/ 30 23 260 20 42 47| 34] 45 48
G G § G G g K KB B
81| 44/ 42 52 62| 65 69 58 47| 48 1g - BEzg . 30| 32| 21 58 58
91 41 44 53] 66 49/ 59 52 41| 44 18 25 20 24/ 19 16 50 56 49| 52| 33/ 66
G E B[E Bl GE B[E B B
10| 59 50/ 33 38| 53 52 48 46| 54 4% Ezg 25 23 23 1& 1251§ i 53| 54 48 23
11 46 42 94| 68| 66 55 48 44| 19 56 31| 33 23 20 14 13 14 28| 64 49 33
K E B G G K KE B
12| 29 26 63111/112 86 43 14/ 10/ 18 26 2é 24 25E2% 11 11 10 38| 28 24 22
13| 35/ 41 34 46| 55/ 99 79 54 48 24| 31 22 22E2g 24| 16 30 34 28| 27 34 28
14| 30 59 47 40| 50 33 35 31) 31/ 56 19 34/ 32/ 29 27 23 22 40 48 18 31 29 31
B BB E B B BE B B B
15 28 33 39 51| 61 56 46 36| 16 52 25| 25 35 10/ 23 44
B K] E B[E BI[E B E BIE B B B
16 44 62 48| 60 40| 46 42 14 46 19 19 2é 3% 3% 25E1% 21 21 46 54
17| 49 53 30 37| 34/ 43 37 25 16 26 20 24 21 20 23 15 31 19 19| 14 36/ 62
B G @ E Bl[E BE B
18| 49 80/ 49 58| 52| 46 62 58 46 22 31 24 22 16 16/ 10/ 16| 56/ 34 48
BE B g EBEB B B
191 42 31) 45 23] 36 44 48 30 24 200 24] 28 37 25 22| 35 18] 42 41 41
EB G EBE BE B
20| 42 42 50 50 47 48 42 43| 35 38 1% 2é 38 27 2& 20 15 38E4% 34/ 31 36
211 47 51 32 32 49 21 23 86 29 . 2% 27 2% 3% 30/ 21 12 5% 48 9] 12| 12] 31
22| 38 23 57 24 27/ 27 51 50 2% 1% 27| 27| 25 30 23] 20 1é 14 13] 14] 23 20
23| 27103 54 55| 36/ 30 50 27 . 1é 200 22| 22 28] 27 2% 23 18 55 13 27 30 56
241 34/ 76/ 51 46| 34 32 25 26 21 26| 24 22 22| 20] 20 21 25| 27| 46 24
BE BE BE BE BE BE B
251 48 49 55 56| 34 52 62 56 52/ 53 56 46 26 26/ 22| 24 16 15 12| 38 38 29
E B E BlE Bl[E B[E BI[E BIE B B B
26 29 29| 40 54 52 73 55 55 39 45 26 24| 27 24 36 32| 32 23 26 43 30
GE Bl GE B[E Bl B|E B
27| 45 54/ 52/ 49| 45 61 51 54 17 21 24 36 22 22 31 18 28 45| 761102105
B Bl B B B BE B BE B B
28| 73 56 46 50 42 48 55 55 53 53 26 20 31 31 30
E BE BE BIE Bf B[E Bl GE B[E BE BE B
291 32 48 36 32| 84 55 44 51| 26/ 27 32 25| 38 35 200 16 16 14 24 51 40
G G [EB GEB B B B B
30| 59 53 77 58| 52 43 40 45 48/ 29 25 25 33 31 24 22| 20 12 85 53
B B E BE BE BE BE BE BE B B
311 38 59/ 59 60| 63 67 67| 67 46 37| 37/ 29 26 21| 20 23 18 16 55 47
0001(02:03(04/05/06(07(08(09/101(21(12/13/14/15|16/17/18(19]201/21|22
CNT| 31/ 31 30 31 31/ 31/ 30 31| 29 2% 29E28 27 2% 2% 2% 28 25 27 26 27 27 31
MED| 42| 49 50| 50| 52 52 48 46| 40 23 25 26 - BEl% 17 21] 26| 37 38 40
U Q| 47 56 56/ 60| 61 61 52/ 54| 48 45 38 31| 32 29 28 24 25E3%E4%E4% 52 48 54
L Q| 34/ 40 36 38| 42 40/ 42 31| 18 24 20 24 22 22 24 22| 16| 16/ 15 16| 27/ 30/ 29

AUG. 2021 ftEs (0.1MHz)
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AUG. 2021 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
1110 8 10 9f 712 11 8 9 8 8 9 10 9 9 9o 9 8 8 12 8 10 8§ 7
20 8 7 9 91111 9 8 9 9 9o 9o 12 8 9 g 8 12 11 8 9 8 8 13
3 a1 720 o 7an 1 9 Caaad TP Y Vudagl ¥ odue
410 o 11 ol 14 16 11 13 10 11 14 1412 9 20 24 0 217 Y ia 1013 s
5| o 6 7 7 8 8 9 12 12 14 15 16 21 16 18 25, 16 15 9 1 1 8 6
6| o 10 8 8 & 8 10 11 11 31 23 16 10 10 8 10 9 11 8 & 8 8
7] 10 10 18 11| 14 10 10 18 12| 16/ 15 34 32/ 30 23 16/ 26 15 7 17 8 7 9 10
8 110 7 15 10| 16 41 24 16 10 8 12 12 13 14 13 13 10 8 10 | 41 | 10 3
9] 1213 13 8 12 20 11 9 8 10 12 |25 20 14 14 10 10 10 9 12 12 14 3
10] 7 7 s 111110 8 8 25 18 15 12 12 23 23 11 12 14 a1l o 10 10 s
11| o 712 12 10 15 10 8 10 - 22 31 12 9 14 11 10l 13 12 11| 10 10 10 6
120 7 6 8 7| 8 7 7 6 10 12 13 14 16 17 16 12| 8 7 10 10 7 5 7 8
13| 8 8 o 15/ 14/ 14/ 14) 16] 12 12 19 14 13 12 24 10| 11 15 10 7| 6 7 10 9
141 ¢ 7015 100 8 9o 9 8 8 9 9o o 10 14 27 14/ 14 10 8 9 8 9 8 8
15| ¢ o 710019 9 st 8 14 ] Tidaess D Cadagl 0% g
16 8 o  10] 19 20 16 10 10 11 10 12 14 33 32 25 9 21 21 112 " 15 6
17 9 10 11) 11] 14/ 14/ 20 9 8 13 11 14 11 11) 16 15/ 15 12 8 11| 7 8 § 7
18] 7 10 10 10| 14 10 17 13 27 14 16| 16 12 12 11| 10 16 10 16 21 18 20 6
19] o 7 o 8 810 8 10 24 14 16 15 16 16 22 34 | 10 8 10 8 10
20( 10 8 10 8 14 11 9 9 8 9 11 13 38 18 18 23 20/ 15 13 13/ 13 9 9 38
21010 8 8 8 8 6 6 7| 7 8 12 11/ 12 12/ 1110 9 8 8 9o 8 8§ 9 7
22| g 8 8 8 8 8 15 11) 10 13 14 16 17 13 11 13/ 1212 9o 8 7 7 7 9
23| g 11 7 7110 8 7 8 7 8 10 15 16 13 12 10/ 10 6 9o 7| 7 8 § 7
241 7 8 10 12 9 7 7 6 6 10 12 12 13 13 16 11| 9 10/ 10 12[ 10 9 7 9
25| 10 10 8 7l 11 7 20 12 20l 38 24 23 " 26 26 20 24 16 15 711 9 8 7
26 7 8 o 15 15 10 10 13 10 14 26 20| 26 24 36 32 32 23 16| 10 7 7
270 11 o 10l 13 14 17 o 11 8 12 8 36l 21 22 22 131 914 8 7 711
28] 9 9 o 22 o 101038 “2ezs ] 0 %% Tas Va2 Y6 4 8 s
29| 8 o o ol 10 10 o o 12 27 32 25/ 38 35 16 21 16 16 14 7 8 6 8
30| 8 34 18 14| 11 10 10 o 14 25 18 16 33 15 14 18 20 10 | | " 73 10 7
310 21 10 14 20/ 13 15 " 24 23 36 23 24 29 26 21l 20 23 18 16| 16 | 10 s
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| g 8 9 10| 11 10 10 10| 10| 13| 14 16 16/ 16/ 16 15/ 14 14 11 12 9 9 9 8
00| 10l 10 12 12 14 14 14 13 12 27 22 25| 32 24 26 24| 26 23 17 16 14 10 10 3
L Q] 8 7/ 8 8 8 8 9 8 8 10/ 11 12 12 12 13 11/10/10 9 9 7 § 8 7
AUG. 2021 fmin (0.1MHZ)
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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)

AUG. 2021
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| ONOSPHERI C DATA STATION SHOWA-ST.

+ 3 H)
1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALING

45°E MEAN TIME (G. M. T.

fxl (0. 1MHz)
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| ONOSPHERI C DATA STATION SHOWA-ST.

SEP. 2021 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 A R R R A A A A
1 33 39 41) 47| 50 54 61 57| 44 38 33 32
N A A A A A A F- R A R A A
2 26| 31 36 40 47| 52 54 50 54| 58 41 36 30 12
N A A A A A A RF N A A A
3 31| 34) 41 50 56| 62| 61 69 69| 61/ 41 36 22
N A A A A A A B R R R B B A
4 31| 35 38 41 46| 48 51 59 47 38 32 34| 21
A A A A A A A A A R RUR A A
5| 42 41 45| 48 53 50 52 51 49 43 32 19 14
A A A A A A A B F Al A A A
6 38/ 39 45 51| 46 51| 56 54| 56 44 34/ 26
A A A Al A A F F FFR FH F A A A
/ 27 28| 38 44| 40 48| 50 52 56 47| 46/ 39 32 28 21
N A A A A A A A B F ROA A A A
8 37 38| 38 43| 47 52/ 55| 62 47| 48 28
N A A A A UR TR F A R R R
9 21 30| 34/ 3735 48| 52 54 48 53| 46 41 39 26 120 21 19
A-A A A A A R A FF A A
10 22 37| 42 44 52| 56 54/ 52 52| 46 50 38 36| 25 15
A A A A Al AU R B R R A
11 32 30 33 37 42 42 48 44 48] 500 40 40 30 22 15 14
A A A Al A F FIoF R A A
12 120 21) 31| 39 43 47 51| 61 66/ 64/ 71| 70 56 46 43| 19
N A A A A A A F V F R A A A A
13 34| 36| 44 38 49| 54/ 56 53] 60| 54/ 50 45 27
N A A A A A A F N A A
14 31| 35| 42 40 44 49 51 50 50| 46 46 41 40| 26
N A A A A A A B B A F FB B R R R A B RUR R
15 46 54| 59 63 50 50/ 38 22/ 25| 26
AJ R A A A F R R R
16 40 200 23] 30| 34] 39 44 54| 54/ 58 60| 55/ 50 42 30/ 30| 30/ 22/ 22 22
A A A Al A A Bl B FFFH R A A A A A
17 25 34 45| 48| 48| 54 53 71| 74 48 43
A A Al A A A A A B B B R R A A
18 37 40| 48 38 41 40/ 39 38 29| 22 16
N A A A A A A
19 26/ 28| 35 38 41 40| 44 46 46 44| 44) 41 36 32| 28 19 14
N A A A A A A A F
20 38 41) 44/ 52| 56 55 59 53] 50 49 44 38| 22| 20/ 14 13
AR A A A A Al A A A
21 16 31 37| 37 40| 44 50 54 56 62 59| 56/ 58 42 37
A A AU R A A A A A Bl B B BJ R BB A A A
22 35| 28 34 42| 42 44 41] 38
A A A A A A A A B Bl BJ R J R
23 41 42 52/ 54 46| 52 48 50 43| 32 27 23 18
A A A A A F F F A A R A
241 23 37| 32| 38 44 53 59| 71 66| 66 59 58/ 57 46 36
N A A A A A A B A B FFR R R
25 43 44 51 68 69 56/ 52 50 44 42 30 25 15 21
A A A A A F [/l H F
26 26/ 320 34| 40 47 48 52| 55 55 56/ 59| 48 53 46 42| 32/ 30/ 27 17
A A A A A B A R / R R
271 13 39 47 47) 56| 59 63| 67 68| 62 54/ 50 46| 31 27 28 19
A A AJR R R F F R R B BI B R RO F A R
28 - 4%\ 41 48 3§ 45 47 48] 47 500 54 56/ 52 45 42 32 19 20
29 23 30 36 41| 47 48 49 52| 52 49 52| 50| 52| 54 47 42| 31 26 22 24
A A A A F A R
30 33 34 44) 44| 48 52 57| 60| 65 67 69 56 60 59 47 38| 30
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 % 4 6 13 17 23 26 29 27| 26 28 27/ 26| 30/ 30/ 30/ 28 18 16 10 1%
MED| 23| 28 35 38| 30 28 22 31| 37 41 44 50| 52| 54/ 56/ 54 52| 48 42 35 27| 20 2% 1%
U Q| 42 36 3‘& 35 36| 39| 44 47 52| 56 60 62 59 58 52 46 41| 31 2g 25 22
L Q| 18 26/ 20/ 22 30| 34 38 40 46| 48 52/ 50 50| 46/ 41 36/ 30/ 22 15/ 15/ 17
SEP. 2021 foF2 (0.1MHz)
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| ONOSPHERI C DATA STATION SHOWA-ST.
SEP. 2021 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
E BI[E B GE BE B[E BI[E B[E BE B K
1] 32 38 43 53 50 47 42 40| 27 28 Zé 20| 26 2% 41 37 37 zéElgElé 28 52| 51
2| 52 57 48 502 53 48 42 53] 20/ 20/ 24 27| 27 26 26| 22 26/ 19] 33 44 42
G E BE BE BE BE B G
3| 36 33 36/ 87| 50 60| 54 21 21| 32| 28| 28 34 36 500 20 24/ 33 16| 28/ 28 40
® GEB G BEBEBEBEBEB B B
41 62 90 87 64| 62 60 44 65 45 20 24 25 24 43 29 15 12| 14
G G E BE BE BE BE B
5| 39 43 7& 58| 48 55 59 5% 48 5g 31 31 2% 31 2% 200 35 15 47/ 29| 49
6| 35 44 36 51| 65 59 54 320 18] 24 19] 24 23 23 21) 18] 23 14| 26 40, 34
9 6 G G GE B
1] 42 81 55 52/ 52 42 31 16| 19 21 22 26 25 200 26 26| 41 42 32
G BE BE BE BE B E B
8|32 82 61 58/ 51 60 60/ 57 30 26| 72| 27 24 26| 34 26 23 15 40 40| 37
g G G GE B E BE B K
91 46 56/ 57 52 47/ 47 40 40/ 48 48 36| 24 30 24 20/ 16 16| 51| 51 22
EBEB G G G § G G K
10| 38 50/ 56 48| 39 34 24 56 32/ 36 33 27 2éE BEzé 27 16/ 20| 20 10E4%
L1 54 64 92/ 44| 34 41) 36 38| 28 24 24 26 27 23 24| 24 19 19 56| 45 18 19
K- G G G G [EB G GE BE BE BE BE B K
121 37 40| 25 24| 30 12 10 14 23] 25| 25 26 20/ 30/ 16 15| 15 17 28
g G G § [E B GE B
131 46 40| 60 52 52 55 42 24 22 24| 36| 26| 26| 26 200 20 16| 28| 37 26
G G G § GE BE BE B G
141 50/ 50 48 63| 35 54 41 26 26 27| 30/ 30 24 20 17, 16| 14] 35 40
B ¢ B BIE BE BE B B
151 40/ 67 40 43] 53 41 39 43 53 34 31 26 36/ 37 32 42 46 32
GE BE Bl G ¢ G G G G E B
16| 36 40 35 44| 28 43 48 14| 19 21 24 24| 24 26 28 19 18 13| 13 16 16
BB G G G |EB GE BE BE BE B
171 21 32 52 54| 45 40, 20 28] 30 25 42,735 36 34 32| 45 51| 76
B BEBEB G G BEB GE B
18 g6 55 74| 66| 44 55 55 42| 45 28| 24 24 22 16] 50 33 44
K g G G 9 6 G § K
19| 35 34/ 67| 46| 57 46/ 63 54/ 23 55 24 28 59 22| 19 o 9 9 42
G g G G G E B
20 28 28 17 34| 34 49 46 58 23 Zé 28| 34/ 24 25/ 19 20 1%518 7 54 24
21| 33 33 35 55 60 41 29 64/ 14 27 30| 30 28 28 24| 24| 20 9| 46 45| 56
B B B BE BE B GE B B
22| 52 52 40 52| 18] 55 56 56| 60 54/ 44 34| 27 24 17 43 486
B G B BE BE BE BE BE BE BE BE BE B
23] 42 48 44 46 54 52| 56 32 41 31 42| 25 28 24 15 9 9 56
E BE B G § G g G
241 58 29| 34/ 77| 38 55 44 24| 26/ 24 28 39| 29 32 24 30 15 36 36/ 19
B G G BE BE BE Bl GE B GE BE BE B
251 29 36/ 36 50 49 52 54 65 36 400 36 26 21 100 12/ 14 48
T G G G T G G G E B
26 30 36/ 63 54 34/108 95 300 28 28 27 13 13 9 10| 53
B G G G § G GE B
27| 59 29/ 29| 55| 47| 54 45 36 83 28 32 29 29 29| 18 23 10/ 10/ 19 23
G GEB BEBEB B BEBEB |EBESB
281 30/ 32/ 32 28] 34 42 20 20 28 38 32 32 46 24 20/ 15| 20| 18| 47
g G G T G G § G G G GEB
291 40 85 56 51| 24 18 17 17 24 24| 27 26 11 18 24
K G G § G G G G K
30| 42 44 26 47| 58 29 102 32 37 28| 39 18/ 19 28 14 26 47
31
0001(02:03(04/05/06(07(08(09/101(21(12/13/14/15|16/17/18(19]201/21|22
CNT| 30/ 30/ 30/ 29| 30/ 30 29 26| 28 29 29 27| 26 2% 2é 26 3% aoEsg 30/ 28] 29 29
MED| 40| 44/ 46 52| 47 48 42 25| 26 28 24 28| 28 24 22/ 16 14] 23 33 40
GE BE BE BE BE B
U Q| 52 56 60| 56/ 52 55 54/ 50 42 34/ 32| 31| 30 300 28] 27 24 23 17| 40| 44 438
G G G G G [EB
L Q| 33 34 35| 46| 34/ 41] 30 22 27| 25 26| 26 22 20 12| 12 18] 25

SEP. 2021 ftEs (0.1MHz)
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SEP. 2021 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] 8 8 11) 14| 15 13 15 14| 15 28 27 18] 16/ 26/ 42 37/ 37 20 16 9| 16/ 10/ 10/ 10
2014 12 12 18| 14 7/ 11 7| 10/ 10/ 14 12 14/ 14 7 12/ 12 10 26 19/ 10, 7 9 8
3| 8 9 7 9/ 15 12 10 8 9 9 12 12| 28 34/ 36/ 50| 20 16 18 8 8 7 6 10
4] 917 16 13 16 13 16 8 10 11 11 10| 22 24 18 | 43 20 15 12 14 | °
5| 70 7/ 13 15[ 16/ 12 15 15 16/ 20/ 22/ 20/ 20, 14 13 30[ 22 20 35 15[ 10, 10/ 10/ 12
6] 10 10 10/ 14/ 11 13 16 | 16 11 11 10, 12 12 12 10 10 10 7 7| 8 9 7 10
7] 10 14 11) 16| 14 10 10/ 8| 8 10/ 12/ 15/ 14/ 14/ 18 14/ 18 20 12 8 8 10 7 10
8| o 10 11 26 15 17 16 16 9 14 14 15 16 24 26| 34 26 12 15 12 8 7 10
9| 9 14 8 15/ 11 9 8 8 20/ 10 16 13 13 13/ 16/ 16| 24 13 16 18/ 13 9 9 8
10] 6 11 23 14/ 14/ 12 10 11) 14/ 11/ 33 27| 16 17 14 9 12 10 9 9 8 7 9 9
11{ 10/ 20 13 16 9 10 10 10| 10 10 10 10 | 26 21 17 15 14 12 16| 15 10 20 8
120 77 70 8 7/ 6 7 8 9 11 14 14 25 16 13 14 20 30 16 15/ 15 9 7 8
13| 8 10 8 7/ 15 12 9 9 13 10 12 18 15 13 12 12| 14 21 13 15 8 8 8 6
141 5 13 22/ 32| 15 14/ 14/ 8 10 10 10 12] 24 24 15 12| 12 20 17 20/ 14 8 8 &6
15 7 10 10 1118 10 11 137 14 12 14 18 16 136 37 32 26 16 14 10
16| g 10 19/ 13 13 9 8 8 19 21 13 16 14 12 12 15/ 14 11 8 8 8 8 14 10
17] 10 8 10 10| 8 8 11 | " 14 14 16| 15 25 11 42 35 36 34 17 8 8 9 11
18] 17 15 10 12| o 14 14 o 12 ° 26l 24 20 17 |22 16 12 16 12 10 7 6
19] 8 5 14/ 11 10 8 9 11 9 10 12 10 11 11 12 10/ 10 14 8 6/ 6 6 6 1
200 70 7l 7 7] 715 14 14 11 11 11 12/ 12 12 13/ 9o o o 8 7 7 7 6 38
21| 6 8 8 13 13 12 11 11] 10 10 10/ 10/ 11 10/ 10 10 8 9 8 o 9 8§ 13 11
22| 13 13 14 11 10 24 20 26 23 12012 ] 0 % P34 26 10 10 17 16 8 s
23| 8 13 13 10/ 24 10 10 16 " 1423 | a1l 31 42 25 26 24 15 o 9o 8
241 g 8 7 9 9 13 7 13 19 14 14 39 29 18 23 16| 17/ 14 9o 6/ 10 14 9 8
250 8 o 71415 12 14 14 1a o 15 " a0l 36 26 18 21 10 10| 12 14 10 3
26| 7] 10/ 23 15 11 10 7 9 9 9 12 15 11 13/ 13/ 7/ 10/ 10/ 8 8 8 § 7 &
27| 8 o s 18/ 11 27 14 10 1012 11 9 12 10 8 11 12 10 10 7 7 6 6
28 § 515 ol 10 8 & 8 8 1238 3132 - |46 24 12 15 20 9 9 15
29| 14/ 33 14 12/ 14 9 8 8 10 10 11 11) 14 12 11 14 11] 12/ 10 8/ 11/ 10 7 8
30| 7 o 14 19| 19 14 11 10 10 11 9 11| 7 11 10/ 10| 8 7 8 6/ 6 7 11 9
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 10 11) 13| 14 12 11] 10| 11 11 12| 14 16| 16| 14/ 16 18 15 12 11/ 10, 9 8 8
U Q| 10 13 14) 15| 15 13 15 15| 16/ 14/ 14/ 18 25 26| 24/ 37| 25 21 16/ 16{ 14/ 10/ 10| 10
LQ] 7 8 8 10/ 10 9 9 8 10/ 10/ 11 11] 13 12 12 1011/ 10 9 8 8 § 7 8
SEP. 2021 fmin (0.1MHZ)
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| ONOSPHERI C DATA STATION SHOWA-ST.
SEP. 2021 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 B E B A A A A
1 1981266242228|228/244244/224(224/206236/222
N A A A A A A AEA EA EA [EA N A A A
2 2541196232216/2342000198228216/2220244240] 284
N A A A A A AE A A A A A A A
3 3240214220220210[232300254/280[204] 1276242
N A A A A A AE AE A BE B B BB
4 3340244022801980222/204/222218  |256/236210224224 216
N A A A A A A A AE AE A EA A A
5218 284125402322160202220226/2320278210[220288
A A A A A A A BEA A Al A A A
6 274206 1224]2102220208224/206/206/196/208
N A A A A A A A E A A A A
/ 208196/194/2220228200200200[200[220274236216
A A A A A A AE A B N A A A
8 7881198216/194/202  228236(248/236/216/264
N A A A A A A A A A E A A
9 234 248120222002082220228238250250 1240200198
N A A A A A A AE A AE B A A
10 3100222029802420216226212210[200[200204218[228270
A A A AE A A AE A B E AE AE A AlE A A
11 240 318]204200230206] 1226/214/220[216220220216{2742361254254
A A A N A E A H EB A A A
12 196 27402400204/186204/21412221206/202/2282121234218218]250
N A A A A A AE A E A E A N A A A
13 2740206120212241224224198/198/200200/238/238238
N A A A A A AE A E A EB B N A A
14 288]2040236/218/198/2321224212/216198/222218252244
N A A A A A A B B A B BEB [EB A B A A
15 198214/234208 7341234272 188
A A A A A A E B A
16 226/208]236/216204212/194/204/194/204[2062020202204212246/270
A A A A A A A B B EB [[EBEB A A A A A
17 202196/200[200[210196/290[228/246246
A A N A A A A A B BEB BE BE BE A E AEA A A
18 194 2562080194232 |232/240[236/236(254254
N A A A A A H A A
19 2000208]228/202214/1198[180214/206/190/196208/198/194/194/210
N A A A A A A A A
20 200206200200[212212198/198198/198206200[186220234234
A A Al A AE A E A Al A A A
211 ho 320121402020212220202|234/212/214/202[224210/1901218
N A A A N A A A A BB B B BEB AE AEB B A A A
22 198 198 2500242250260
N A A A A A A A B BB B BE B
23 2520248 2200 |2241238226/214|214/214/224/244
A A A A A [EA H BE B A A A A
241196198 2042482222261 12261200[220[204/212208192/196
N A A A A A A B A B B E B E A
25 2440222212 2680214/2142200202200[244/244298202
N A A A AE A EA E A
26 3181238/200[238/202/196/212/200[200[214/202[206/198/208/206206210230/242
EA A A A A A B A A E A A
271210 2300226/268]208/194200[200[218/218/194/196[216]258] 1208
N A A A AE A B BE BE B B B EBE A A
28 256 248/216/198/214 236224 254222200226244270 1196
A A A A A A E B A
29 266/2320220206206/194/204/204/186/200[200230200/198[226262 1308
N A A A A A EA O A A
30 2162120212196196202/2121212212226230[220192208254202
31
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNTU 30 2 1 2 2E %u 8U15 21 25/ 26 26| 26 26 27 24| 30 29| 30| 28| 18 16 7 11
MED%0;210194226219318232%12%08206210212212210212211%11221209218220232232212
U Q270 2700288]246225226/224|23212222200225(228/236244237]244266270244
L Ql196 22102081204/201/1982020204200[200201/204208200205/214217224198

SEP. 2021 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. 2021

SWEEP

LAT. 69°00.4"S LON.039°35.4"E
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| ONOSPHERI C DATA STATION SHOWA-ST.
OCT. 2021 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
AN A A A R A A A F B R F F A A A
1 27 45 40 52 52/ 60/ 69 74 57 44 50 27| 26
N A A A TRIR F F N A A A
2 31/ 27 35 41| 45/ 50 53 54| 59 72 78 86| 96/ 45 41 40
N A R A A F A A
3 23 32 37| 40| 43| 50 54 56| 54 58 55 55| 51 49 46 44| 38 25
N A AN A A A A A A B R A
4 41 46 50 50/ 51 51/ 51| 48 47 41 40| 31 27
J R A A A A A R FIF
5[ 29 45 38 400 42 44 46| 50 50 59 56| 48 45 40/ 35 34/ 31 30 23
F A Al A& A A A F AN A A A A
6] 17 20 42 45 48| 54 51| 55 66 71| 79 54/ 43
A A Al R A A Al A A R A
/ 42 36 38| 40/ 40 44 43| 46 49 53 56| 53 51 43 29
N A A A A A FF F A
8 36| 40| 42| 45 45 46| 51 56| 57 59| 55 48 48 42| 40 28 23
RA R A A A A F F R A
91 29 27 46| 55 50/ 56/ 59| 58 65 61| 56| 54/ 52 47 43| 39 42 22
A A A Al A J R Al A A A A
10 33 40| 40| 41] 42 44 48] 47 52 55 54/ 58 57 45
A A A A AJ R B B B R BlJ R R R FI Al A A A
11 46 36 36 400 47| 49 51| 49 44 41 36
Al A Al Bl B B B A A A A B B R B R A A A A A A
12 36 47| 34 47
N A A A A B B A R B A
13 41 43 43| 46 44 45 46| 44 44 41 41| 38 32 28
N A A A A A A B N A A A
14 45 48| 48 46| 48 51 51 51) 51 48 40 35
A A A A A R F A B
15 28 30 44) 46 37 44 50 52| 51| 48| 46 46 41 38 38 37 36
A A A A A B A /
16 39| 44 45 43| 46| 50 52 50 50| 45 42| 46 46| 36 35 35 34
F VA A A A A
171 31 37 34 31| 36 40 43 47| 49 51 52| 53| 51/ 57 72 86| 81 54 38 38
AbA A A A A A R A R R R R R R R R A A R
18 50 37| 35 34| 37 37 39 40| 40 38 38 36| 27 32
N F A A FA A A R R N A A A
19 28 41 32 34 38 36| 38 44 44) 46| 44 44 43 40
N A F TR A R A A
20 320 32| 38 39 38 44/ 42 46 49| 50 50 53 52 53 502 47 44| 40| 34
A A A A FI A A R A
21 ] 32 28 420 44 45 47| 49) 46 48 48| 46 46/ 48 39 38 33 36
22 : 3& 37 4% 46| 49 500 54 51| 49 50 51 55| 53 53 53 42 33J3§ 32
23 3§ 18 13 3E : 38 4% 50/ 54 56 57| 53] 54 53 56 53 51 58 52 48 42 38 21
241 19 25 14 36| 32 47/ 44 52| 58 58 58 57| 59 60| 57 63| 59 54 46 43| 34| 35
N A A A A A F
25 46 45 47 49 53 51) 53 52/ 53 55 51 51 47 47| 42/ 41 29 38
ACA A A A A A A A
26 | : 46/ 47) 49| 51| 52 55/ 52| 50 48 48 44| 42| 38 36 32
27 4% : 42 39| 47| 52 52 61 59 59 61| 59 58 62 57 55/ 53 50 4§ 42 40 42 46
28] 50 52 3% 32 4% 49 500 60| 68 72/ 72 70| 69 64 59 58| 60| 56/ 50 46| 45 46 4% 52
29| 52 48 36 43| 49 56 63 69 73 74 75 74| 67 69 67 59 60 56/ 59 50| 46 49 42 29
F A A A N A F F A F A A
301 27 39 36 52/ 52 56| 51| 54 57 54 54 52 53 50 47| 46 38
AN A A A B A A A A A A A
31 47 49] 51| 57 55/ 54/ 56| 56 49 44/ 43] 40
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 19 Z 8 o 11 16 17 17| 24 29 29 28| 29 31 30/ 31| 31 30/ 30/ 26 23 18 16 12
MED| 30 23 ZE 37| 36 38 41| 46| 45 46 48 50| 51) 52 54/ 55/ 52 49 46 42| 38 36 32 37
UuQ 4% 4§ 33 41| 41) 46 46 51) 53 50 55 54 56/ 58 59| 58 57 53 48 46 42 40| 36 4@
L Q| 27| 20 20| 34| 32/ 32 36 40| 42 42 44| 46| 48 50 51/ 51| 48 45 41 40| 36 33 28 30

OCT. 2021 foF2 (0.1MHz)
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OCT. 2021 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
E BIE B B[E BE BE Bl @ G G
1] 75/ 38 40| 81| 26 52 56 50| 36 28 38 43 45 54 38 26 48 31 28| 42
G G ¢ E BE BE BE B
2| 30 31 28 24| 16/ 16 18 22 28 30| 36 31 54 67| 37 26| 34| 40| 44| 26/ 27 43
G G § GE B GE BE B K
31 28 30/ 31 40 30 30/ 32 33 33 33| 34| 29/ 31 22 19 13 8 28 30
EB G [EB G G G G GEBEB B
41 40/ 40 58 70| 49| 56 46 53| 56 57 42 32 33 24 15 12 15 51
G G G G GE B|[E BI[E B/[E BE B
5| 33 51 48 44| 84 86 54 64 26 26 27 26| 28 30/ 30 29 20 18] 15 14/ 9 11
G G (@ E B[E BE B G
6] 22 20 34 47| 61 52 52 5é 3% . 31/ 30 28 28 41| 38 2é 45| 66 66 50 50
7] 38 35 28 36| 320 36 17 22| 26 28 30/ 38 30 27| 27 27| 22 19 41| 34] 44 34 30
G G § 6 G 9 ¢ © ¢
8| 32 36/ 41 68| 68 52 40 27 28 30/ 34 28 18 20 20/ 12 15 42
GEB G G G G G G G [EB
91 24 40| 26 55 77 62 52 30 26 30| 36 29 90 16| 14/ 12 32 24 34
G G @ G G GE B
10| 31) 40 50/ 49| 49 44 20 30 28 29 29 24 41 44] 48 35/ 52 48
BB Bl Bl G G BE BE Bl GE B[E BE B[E B
111 g4 96| 53 49| 40 34 40 40 36| 38 36 28 22| 40 71| 71 54
Bl B B B Bl BE Bl BE B
12| 56 78 85 60| 50 54| 55 29 36| 42 49 66 40| 50 52 46 34
BB BE B[ G § [EB ¢
13| 63 54/ 54 44| 40 50/ 36 33 31 31 31] 27] 27/ 23 23 18/ 15 12 31
B G 6§ G 6 8 § [EB
L4 48 57/ 64| 34] 50 40 46 34 34 24/ 34 19 37| 44 93 47 50
G G B BE BE BIE BE BE B
15 48 60 60 53] 46 28 25 53| 53 27 28 34/ 30| 25 25 22 22| 28 33 19 15
B G G G G GEB ¢ G @ E B E B[E BlE B
16| 77/ 50 62 40| 40 58 34| 36 29 200 17] 25 12/ 10/ 8
E B E B E B G G @ 3 G E BlE BI[E B
L7017 9 10 9 12/ 11 18 20 2% 29/ 29 32E2% 26| 45 45| 42| 55 76| 66
18 43 88| 55 48| 54 48 70 49| 54 45 48 32 34/ 34 37| 34| 34 31 22| 20 34 45 35
G GEBEB G G § G
19| 60/ 72 93 32 32 32 57| 56 48 28] 29 27 27 39 57| 50 62 77 47
G GE B 9 G G G § 6 G K
201 99 63 27 29| 28 32 45 37 30 30| 30| 30/ 30 29 24 21 31 36
G G EB G GE Bl GE B
21| 48 28 47 56 26/ 21| 50 43| 36 28 33 29/ 30 28] 28 24 20 13 31/ 28| 33
G G G G qd G G G
22| 35 56 50 38| 31 21 58 29 29| 31 29/ 29 27] 27| 24 21 19| 14 12 10
g T A G G G q G
23| 12 20/ 20 31] 50 37 30 30/ 30/ 36 31| 31 31 29 25/ 18 13 13 17
E B G G G G § G
241 18 9 11 13 50 36 30/ 30| 31 31 31 34| 31 34 34 34 21 16 23 40/ 40
e G G g G
25| 43 42 45 47] 49 52 27 73] 29 31 31 28 260 20 28 23 38 19 21
G G G ( G G G G E B
26| 420 71 48 46| 51 43| 53 60| 44 37 33| 33 33 31 32| 32 30, 25 12 8
E B Cme G G g G G §
2707101105 51 34 22 28]137 32 33| 42 33| 33 24| 28 28 12| 18| 16/ 13 13 10
G g7 A G G E BE B
281 10/ 29/ 13 17| 26 42 42 37 30 30 30 30| 30 31 24| 33| 29 36 25 28 33 31 9 9
E BIE B E BI[E B[E BIE B G G G @ @G 6 G G G G G GE BE BE BE B
291" 9710 26 13 19 28 24 26 30 18 18 16 15 14
E BE B G G G G E B
30| 25 45/ 49 31| 40 26 49 46| 39 32 48 46| 37 24| 24| 24| 28 23 25/ 21|19 29 42 43
B E B G G G G
311 g5 92 58 51 55 51 82 57/ 40/ 30 32 32 30| 31 36/ 22 42 42 42 69
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 31/ 31 31 30| 29| 28 28 29 30/ 31 30/ 28| 29 30 30 31| 31 31 31 31 31 30/ 31 31
G G G G G G G
MED| 38| 42 48| 42| 40| 36/ 36 45 47 30 28 25 23 31 28| 34
G G G G G
U Q| 56 63 55 49| 50 52/ 52 56 32 3% 3é 31 3% 28 37| 42 42 45E4é
L Q| 24| 30 28 31] 27 28 20 34/ 30/ 30 29/ 29 28] 28 24 20 18| 14 13 13 15
OCT. 2021 ftEs (0.1MHz)
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OCT. 2021 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
U] 10 8 8 12 7 11 18 20 14 28 38 | 43 46 54 21 21 26 20 8 7 10 6 7
20 8 7 7 8 7 7 9 10 10/ 10/ 10/ 10| 11 15 54/ 67/ 37 26/ 13 23 22 7 7 7
3| 70 70 6 10/ 6 12 9 9 18 13 10/ 12/ 12/ 12 22 15/ 14 22 11 9 13 9 7 17
4] o o 19 21 11 11 27 24 16 12 42 25| 21 33 10 14 17 14 11 15 12 | 7 7
5| 7/ 15 14 14 13 25 36 19/ 13/ 12/ 12/ 10/ 10 10 19 17/ 12 12 11 18/ 15 14 9 11
6] 100 8 9 9 35 16 17 11] 10/ 10/ 10/ 14 14/ 16/ 10 41/ 38 27 15 16{ 19/ 10/ 10/ 10
7] 9 8 8 7014 9 8 o 9 9 10 1010 10 12 1212 9 6 7 711 8§ 7
8| 7/ 8 11 9 18 12 15 8/ 12/ 12/ 10/ 13/ 10 10 10 1011 8 8 8 8 8 10 7
9| 70 8 8 15 16 16 10 9| 8 26 15 12/ 12/ 16 14 11/ 11 10 11 13/ 12 13 9 8
10] 7011 14 1012 9o 10 10 9 9 9 8 10 8 10 10/ 13 24 13 17 9 8 11 16
11| 8 10 26 14 17 12 ] " 15 15 | 40 40 22 36 38 36 26 11| 11 8 7 40
12030 11 22 1 0 % Yadlatsaas | T a9 "3l 28 16 13 10| 8 14 6 7
13 13 7 110 12016 0 " asl 13 20 31| 24 20 17 20 21 23 18 12 12 8 8 3
14] 20 8 11 o 26 24 27 | 19 18 16 13 16 19 20 15 14 34 12 12 10 13 15 15
15] 12 13 10 11 21 9 10 200 15 12 12 14| 7 38 34 30 25 25 22 12 o 10 7
16| 23 22 15 29 23 - 18 13 12 12 14 13 13 14 20 18 17, 15 14 17| 10 12 10 3
17) 9 8 o 7111 9 9 9 15 12 15 15 14 10 29 32| 29 13 15 10/ 11/ 10 8§ 10
18] 10 10 17/ 13] 13/ 16/ 26/ 20/ 16 15 24 20| 18 24 22 27| 34 21 12 10/ 8 § 7 11
19] 19 10 10 8 9 10/ 10/ 17/ 19 25 25 28 29 14 18 16| 14 12 11 9 6 8 8 8
20( 14 14/ 13 15 12 16 13 18] 18 37 14 11) 11 11 11 12] 14/ 12/ 10 9o 9 6 7 7
21) 12 8 10 14 9 10 13 8 10 17 23 23| 21 30/ 21 20| 28 16/ 24/ 10| 8 8 7 7
22| 17) 18 26 14) 15 14 11 11) 10 12 12 12 12 12 12 12| 8 9 12 7| 6 7 7 1
23| 7| 7 7 16 13 10 10 10 10/ 8 10 10 10 8 12 11| 10/ 10/ 10 9 8§ 8§ 7 7
241 6 o 6 7111 8 8 8 8 8 9 11/ 11 9o 9 8 10 10 13 8 6 6 9 9
25| 10/ 10/ 11 18 17 14 8 8 8 10 10 17/ 11 11 11 11| 10/ 8 10 9 6 8 9 6
26| 8 8 o 8 9 11 15 18 10 10 10 14 10 14 9 13/ 10| 9o 7 10/ 12/ 12 § 8
271 10/ 12 10 10/ 9 8 7 10 6 12 9 10/ 11 12 9 o 7 8 6 6 7 5 6 6
28| 6 6 7 6 7 20 14 14 14 13 14 14 12 12 10 7/ 10 6| 7 9 5 8 8§ 8
29| 10/ 10 8 13) 19 28 24 17) 17 17 18 18| 15 11 14 16 16/ 14/ 12| 13| 18 16 14 14
30| 14 18 15 20| 21 21 28 24) 20 22 48 46| 27 18 16 16| 15 15 11 12/ 19| 11 14 13
31| 16 14 21 23| 7 20 20 26 23 21 30l 16 15 14 14 12 12 18 17 16 16 14 14 16
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| 10 9 10 12| 13 12 14 14| 13/ 12 14 14 13 14/ 16| 15/ 14/ 14/ 12 10 9 9 8 8
U Q| 14 12 15 15 19 20 26 20| 18/ 21 23 23 21 20/ 22 21| 25 23 15 13] 12/ 12 10 11
L Q] 7 8 8 8 9 10/ 10 9 10/ 10/ 10 11] 11 11/ 11 11{ 11/ 10 10 9 7 § 7 7
OCT. 2021 fmin (0.1MHZ)
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| ONOSPHERI C DATA STATION SHOWA-ST.

OCT. 2021 h'F (Kwm)

45°E MEAN TIME (G.M.T.
LAT. 69°00.4"S LON.039°35.4'E  SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC | N MANUAL SCALING

+ 3 H)

DH000102 03{04(05/06/07(08109/10(111(12/13/14/15(16/17/18(19(20/21(2223
A A A A Al A AE A BBBBBEBE/—\?EAAAAA
1 238 2820240 220[246270247290
N A A A AE A y B B BEB AEA A A A A
2 270234222]222/194/222)214{214200 232 1282
A A N A A AE A § EA A A
3 212 338]236/224/196212/2121216/216/196(218230224220[214228/ 1196
N A A A A A A A A B E B B A
41204 2060212256208/214/224/228/216/232/232] 1194
N A A A A AE BE A E B
5 248028202180200208/172]22212082100224[214/232216/230[2361234234264
E A A Al A A A AE A H Bl BIE B A A A A
61336290198 280238(188/208/196/196/198  |198/256240  |200
N A A A A H A A A A A
/ 247 2520218]2220204/218212/210/194/194/212[20212020224
N A A A A A A H A EA A
8 22202042122122020208202200212/220[204/204224[220236242
A H A A A A E A A
91206 236/208/200228/200[220/198(198/196206206200212(240/346/202
N A A A A A N A A A A A
10 24202302241194/206/196/214/198/210[214[220224 196
A A A A A B B B Bl B B Bl B[E BE BE A A A A B
11 186 2281220 202 2741246268
B A A B B B B B A A A B BEB B BEB A A A A A A
12 2438 324 204
N A A A A B B AEAEA BEB [EA A EA A A
13 25012920 1228|214/238/224/214{22023212321220[2201210/238
N A A A A A A BEA BEA A A A A A
14 2440260200200[21612002061224/204 1230
N A A A A AEA A A B B B E B
15 2581230 196/198/220 236[2122342320214/212/236/236/228
A A A A A B A A E A
16 214/198/198/186/190[220216/202(212(212224/216(226/24012401234
E BE B A A N A A
17 1244256027602720260244/228216/208216/202/204{214/214/204240[258254 210
N A A A A A A A E A NE A A B AE AE AL A A A
18 204 12000200266/196 1258 272262 262
NEA A A A AEA A A AE A E A N A A A
191 1262 248 3020216/216214/214/214|232/244/284/240
N A A A A B E B EA A A
20 22612040 1190 1216 1202/194{192218/728204[210210210210[196234
A A A A A A A A EA A A
21 200 2381218/208/204/212202218218212228200[200248
N A A A A H E A 0
221192 L A252222202194192200222208208198212204194210212206206236226
23 242 - A26222220820820019619620020820820419421020020221424227£
2412721308290274(324 214/1192/208196/188]196/196204/204[204208210192(230260
N A A A A A H EA EA
25 260122402202040226202/190204/194/216{214200206232[22812781278/258
N A A A A A A A A EA
26 ) 20020020020620621220621021022621620222624425%
270242 29223622222221422421420420020419621221221020221222621422?240
g ? o AE B EAE A 8 g
281236126625 27%254%5%244222230196204196196218202216206200206%2%234%2%%4823
29 228254266 25002781224/216/204/212/204/202(200/196204222(208200224224]208/228240242
FEA A AEA AEA A AE AEA B BE A BE A A A
301328 364 1274 262242 2402261216198]208206224/234] 1278
A A A A B A A A A EAEAEA A A A A
31 2221190212/212/208/188/208(208332/27821268
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 11 6U 6 7U10 14 16 220 270 26 27) 27 27 27 26| 28 28 27 25/ 20/ 18 15 13
MED|735(264260[254[246223234221(214206/202203/208/206/203/212(210210217/218[2142300237237
E A E AE A E A E EA A
U Q]2720290276/278279212701248227/236/228/218/212|214/218214/218]22023312321237229248244/260
L Q|206256212/242(238/2361224216208200200/196/196/200/198/206{206205210212(204224224227
OCT. 2021 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

NOV. 2021

SWEEP

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

55

NOV. 2021 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
Al A B B A A R B R R R R
1 42 38| 45 40 42 47| 54 52| 58 48 47 48| 46| 45 45 30
A A A A A F B R N A A
2| 30 40 38 40 40| 46, 47 54| 55 48 45 40| 36
N A A A B A B
3 46 51| 53 54 54/ 54| 53 53 55 51| 50/ 52 46 42| 42 42 42
N B A F A B A A A B B A B A F F A A A A A
4 40 41 44 46 30 25
AR F R A A A
5| 23 42 42] 40/ 47 49 53] 54 54 56 52| 48 47 47 46| 46 47 44 40| 36
Al A B F A FI FH F R F B A
6 35| 45 47| 44 46/ 50/ 48 53| 58 56/ 56 53] 48 48 43 38| 30, 32
B A Al Bl Bl A FF
/ 35 44 42 38 43 41| 42 44 42 42| 46 45 42 40| 40 33 3% 38
8 32 32 4@ 45 4§ 4; 48 53 58 60 60 58 60 54 53 52| 50/ 53 49 48 45 47 29 22
9 34 44 48| 55 57 55 56| 55 54 55 50| 47 48 47/ 46| 46 42 32
AR A Al B A A F A
10 33 48| 49 52 52 49| 52 55 52 47| 45 47 44/ 44| 39 40 34
A A R A F / R
11 35 31/ 45 53 57| 61 62 57 52| 48 48 47 50| 50| 52 46 44 42 42 44] 44
FF R A A F FIF F
121 42 42 42 4§ 4§ : 42 58 52 50| 56 54 53 54| 49 47| 48 47| 49 41 43 48
13| 39 386 4% 32 4% 41 51 54| 56/ 58 55 54/ 50/ 51| 52 50| 48| 46 45 44] 43| 43 4% 32
14| 37] 34/ 39 37 42 45| 48 54 55 54 52 502 50 47| 44) 43 48 44| 42| 37 38
A A A A A A
15 39| 42 48 53| 51| 46 46/ 47| 49 51| 51/ 48| 47 47| 47 45| 42 40
A A AN H A H A A A R A /
16 32 28 39 38| 38 42 47 47| 44 42 40| 38| 37 37 33 38
A A A R A A R B B B R
171 32 1 32 42 : 36/ 40 41 44 47 44) 46 41 41] 42 38| 36 32
18] 34 35 I 32 44 48 53 51 54 53] 51| 51| 48| 45| 46 45 46| 46| 43 41 35 32
19| 31 32 . 3§ 4% 45 48| 54/ 55 53| 53| 48 47| 48 4% 46/ 47 43 42| 40| 40 36 2£
201 34 42 37 44/ 48| 49 51| 52 52| 59 52 53| 60| 49 44/ 44/ 40| 32 38 43
A A A A A A A A A
21 32 43 44 44 44 420 47 41| 48] 44 42 45| 39 33 31
Al Al A A A A R FIF
22 33 38 46/ 47) 39 39 43 44 45 40 43 42 39| 36/ 36/ 26 30
FFA A A A A FIF BB RR R R A
23] 35 44 48] 500 44 42| 46| 50 50 51| 51 47 42 35/ 40 40 33
B A A A A A A
24 43| 46 46 48| 50 42 48 52 50| 45 46/ 46/ 40| 42| 45 41 38
R A A N A A
25| 38 39 38 37 43 : 44 46 42 45 46 46| 47 45 43 45 40 37 37 3ﬁ
26 36 40/ 39 4& 46 48 49 48| 53 58 64 61| 58 50 51 52 500 50 49 49| 42 46 48 43
271 48 4§ 51 Sﬁ 52 62 6§ 6% 66/ 64 63 62 62 66 59 55/ 58 57 51| 46 44 39 31
281 38 38 46 41 38| 52 50 53 48| 52 53 49 52 50 52 47| 45| 46| 46/ 49 46
A A ACA A A A A A
291 45 38 . : i 40| 40/ 40/ 39 45| 44| 43 43 43| 41) 38 37 35
30| 34 34 36 35 49 42 49| 60 61| 60 54/ 49 50 50| 48 47 46/ 46/ 48| 46 46/ 46 39
31
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 17/ 13 15/ 14| 14/ 15 20/ 19 22/ 26 25 28| 300 29 27 27| 30 29| 29| 29| 29| 27 24 20
MED| 36| 36| 41| 38| 40| 45 44 48 52 52 53| 51| 50/ 50/ 50 49| 47| 47 45 44| 42| 40 38 34
U Q| 38 40 42 43| 45 47 48 53| 55 58 56 54| 54/ 53 53 51| 50 48 47 46| 44 44 42 39
L Q| 33| 34 38 35| 37 40| 43 48| 48 46 46 46| 42| 46/ 47 46| 46 45 43 40| 38 38 34 30
NOV. 2021 foF2 (0.1MHz)
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| ONOSPHERI C DATA STATION SHOWA-ST.
NOV. 2021 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
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G FEQ GEG GE § G
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UQ 51 56 5% 52 5% 54/ 50 52| 46| 36 36 3é 35 38 35 36| 35 30/ 27 27 29| 33| 39 46
L 9] 16 31 30 291 30 30[ 30/ 30/ 31/ 30) 31 32 32/ 32 29 24 23] 21 20/ 16/ 18

NOV. 2021 ftEs (0.1MHz)
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| ONOSPHERI C DATA STATION SHOWA-ST.
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NOV. 2021 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
U] 12 20 16, 7 24 13 16 | 37 20 26 19 21 42 42 | 43 36 23 15 14 12 11 10
2| 12 15 11 16 24 17 33 21| 63 | 41l 21 14 16 39 39 14 16 17| 16 20 15 24
3] 24 15 18 200 ° 20 16 16 16 17 18 16| 19 16 16 17 17 14 25 24 20 24 25
130 % o3 1rl a0 °2a 2026 0 % aol s 1o 14 14 10 10 9 10 10 8 7
5| 8 10 13 16 16 12 7 10[ 11 21 14/ 11 12/ 13 13 11/ 11 11 10 9| 33/ 14/ 10/ 20
6] 20 19 | 15| 10 11 14 35 22 35 19 21 12 30 32 41 34 28 11 11 14 12 | 10
7] 36 24 10 33 ° " 28 20 14 13 13 14 19 16 17 14/ 12 12 12 10/ 10 7 7 9
8| 8 7 6 o 7 8 8 9 10 11 13 24/ 22 17 12 17/ 15 11 15 13/ 13 9 21 8
9] 21027 ° 23 14 17 12 9 16 15 42 42| 31 25 16 16| 16 16 15 17 21 19 8 16
10| 13 16 13 24| | 25 12 14 14 12 21 39| 33 32 32 40| 27 26 26 24| 18 14 9 10
11) 11 10 20[ 25/ 10 14 8 9 8 7 9 10 12 18 15 15 12 14 38 24/ 22/ § 11 11
12 9 9 10/ 16/ 8 15 14/ 10/ 10 10 8 10/ 10 9 9 8 10 9 8 8 9 7 8 8
13] 70 7 12 10] 10 10 8 12/ 9 9 9 9 1o 11 11 11 10| 8 9 10/ 11 7 6 6
141 14 14 14 7] 14/ 11 11] 20 8 8 10 10 10 10 10 12| 13 10 10 10/ 6 8 7 12
15] 12 10 18 13/ 14 17 12 7| 70 7 9 o 9 11 11 10/ 10 8 8 7 8 11 12 7
1614 9 7| 7/ 11 7/ 12 15 15 12 14 11) 10 8 11 16| 18 15 24 7] 11 7 6 17
17| 7 10 16 10| 18 19 10 13 8 10 37 |29 16 - | 15 26 24 26 12 16 8 6
18| g 28 15 26/ 13 10 7 8 8 14 18 31| 16 12 14 14 14 20 14 10/ 11/ 10/ 10 8
190 7 7 11) 16/ 16/ 9 10/ 10/ 10 11 12 11] 11 13 13 9 10 12 10 12/ 12 9 9 7
200 7/ 24/ 10 16 12 10 10 8 9 8 11 9 11 14 9 12/ 14 14 10 8 8 14 7 7
21| g 8 19 12) 15 17 26 16 25 11 15 15/ 15 16 22 23/ 31 15 11/ 10/ 8 8 7 8
22| 14) 13 24 32| 14 14 17 19) 25 15 15 10 14 14 13 13| 10/ 10/ 10/ 10[ 19 9 9 8
23| g 35 37 10| 18 24 16 17 22 10 13 10{ 10 12 ° 44 43 38 20 15 12 10 8
24 ° 33 12 16l 16 25 13 11 o o 11 14/ 11 11 20 20 17 14 14 10 10 8 10 3
25| g 10 19 14) 12 13 10 16 11 12 12 11) 10 12 11 16| 19 16 16/ 11| 7 7 8§ 11
26| 6 6 o 6 7 9 14 14 8 17 20 10 36 26 22 14 11 8 10 10| 8 12/ 17 19
27| 14 10 6 6 10 8 8 9 12 12 12 34 22 18 17 11| 11] 11] 19 15/ 15 7 7 22
28| 8 9 14 16/ 10 8 8 8 8 8 8 11| 10 10 10 10/ 10 9o 9o 8 12 7 6 6
29| o 9 9 10010 8 11 21| 26 16 16 15 14 12 12 11| 15/ 13/ 15 9o 8§ 6 7 7
30| 7/ 7/ 11 11) 14 10 10 8 8 8 8 12 15 15 10 11| 12/ 12/ 10 13| 9 § 9 7
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| 10 10 14) 16| 14 13 12 12| 11 12 14 13 14/ 14] 14 14 14/ 14/ 13 10 11 9 8 8
U Q| 14 20 19 20| 18 17 16 17| 22/ 16/ 19| 21| 21 18/ 20/ 20| 18 16/ 19 15[ 15 12 11 11
L Q] '8 9 10/ 10/ 10 10/ 10, 9 8 9 11 10 10/ 12 11 11 11/ 10 10 9 9 7 7 7
NOV. 2021 ftmin (0.1MHz)
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| ONOSPHERI C DATA STATION SHOWA-ST.

NOV. 2021 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 B A Bl A A A A Bl Bl BI[E BE BE AE Al A AE A
1 266250 2100 1229216 32412682702320232236 ' [312
N A A A BB BE A BE B EA A A A
212220242222194 206 2182282120 |304218/218/238296
N A A A B AEA H H B EB B
3 32602200218/194/198/198/208/210[204/204{194218/2101226230234/264
N B A A B B A A A B B A B A A A A AN A A A A
4 212 194
A A Al A H B A A A
5 220 220220220[210210202/198[208/208/208208[208/198216/196
Al A B Al AE AE A' A AE B E B BE B Al A A B A
6 2741240 272210216/210204236 123612221232
BB A A B B B AE A H E AE AE A
/ o 310210194188212218214214202202212214214228246%3%242
81250270[246224[254220220206/230[220208/198[208/196202208[200202202202198212/290
N A B A A A A A B B E B A A
9 214 1196 214224021802020216/216/226/226/248/228222
A Al Al B A A A B B BE B E AE A A
10| I234 2080224210 |216/216/234  1216122612261230[2281240236
Al A AE Al A A BE BI[E B E BE A
11 196]  |256 200022202241196/196/192230202202/198/232  1214[240122612401234
E AE AE A AE A A A A Q
12 %42%7223% 302 20&202198196196196208194204198200198214222%2%%32
13173629013000216262222204/194/2021202/190/190[202/1921218/204198(212212212[212208232/240
A A A A A AE A A A
14 292 26402120204/186/184/218202/210202/204/204200212[208206
N A A A ANE A A A
15 20602280204226/1196214/202202(202202/202202[2022022100210] 12438
A A A A AN A A A A A A A Al AE A A
16 224 204204204218]202216/230[228 260
A A AEA A A A A B B B B E A AE A
17 216E o A354A 220 214206 206/206/216220[220274 %92
18 206E I 22020420421019619219618821020a224208206216200%2ﬁ%2223%250
191250282 24202140200194/220196/192/230{194/194/196200[210194206/218[2282420 1244
A A A A H EA A A A
201196 232208[204196/196/196[2141206206128206206196234/226
A A A A A A A A A H A A A
21 226/194/204]206/206204/218/214/210186218] 258
A-A A A A A A A A H EA A A
22 2120202188/214/206/190200[200[214/188/222[218284
A B A A A A A A AE A H BI Bl B B AE Al Al AE A
23 2600  |2441194200184204 2020|262 284
B A A A A A A
24 218]202/200200/196/198/198214/196202(198208200[230/198/224206
EA A A A A A A A A A E A
2510200268 2061192220 1204204/204/204/214200[218218218244
AE A A E A A AE A E A A
26 %4i24ﬁE22220220220 20822620820021623220220%206238 21821823425%%6%
271250023612361214234224206192/196/196/196/214/200/198/224/ [206/214214214224224/252284
EA A A A A A H E AE A
2812501278 210240202202190212/2221208212/200[202/208192/200{258/24812261204
A A A A A A A A A A
290210 184]220/194/214/200{214/210222023824202420272206
N A A A A A A E
30 206220{206210200[200[188/206/206/194196200222(2220212/224218/208
31
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT 12E12 8 6U o 11 14 17| 19 25 23 24| 30 27 26| 22| 29 28 27 27| 24 23E17E12
MED{221/2691230[220[237/22112101213]208/206/198/198/208206/206202/203/210213216222/226/236244
E AE A E A A E AE AE [E A
U Q|250[27812730226(2820228232233]212222202208/216/210214/204{2120217/222/226(236/246256/275
L Q|208242221/214[22712202042020202196/192/196/200/198202/200[201203202/202[218220225219
NOV. 2021 n'F (km
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+ 3 H)

45°E MEAN TIME (G. M. T.

1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING
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DEC. 2021 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
U 12 6 14 11 8 8 16 12 20 15 16 | - 3833 29 19 13 9 7| 7 10 7 10
2| 10 17 10 14 20 24 12 16/ 120 8 O 142 13 34 31 20 15 10 o 9 6 14 15
3| 31 300 35 18 18 12 8 10 9 9 9 12/ 12/ 11 13 20[ 20 11 20 10| 8 10/ 24 18
4] 16 24 8 20 11 32 37 17 10 9 15 |36 34 32 19 14 12 8 11 11 8 8
5| 16/ 7/ 19 15[ 15 15 22 10[ 10/ 8 13/ 11/ 11 11 10 10[ 13 10 20 9 8 8 7 12
6 12 " 754/ 32 24 12 8 & 10 10 22 12 12 16 16,10 9 9 9 8 & 8 8
7] 8 16 20 20 14 10 11 11] 10/ 10/ 10/ 10[ 14 9 10 10 9 9 8 7 9 9 8 9
8| 6 7 7 6/ 1012 8 8 8 8 8 7 11 16 15 1012 11 8 8 6 6 14 5
9| 6 6 9 1113 12 12 8| 8 15 15 15/ 14/ 10 10 10 7 9 9 11/ 13 9 8 8
10] 8 5 8 8 9o 9o 8 8 8 8 9o 913131111 9 7 8 8 12 10 8 8
11) 7021 8 11 7, 9 6 8 14 12 8 8 8 8 9 8 8 7 9 9 910 6 6
12| g 11 8 11/ 11 8 12 10/ 10 7 8 8 8 8 8 9 10 10 8 8 6 8 16 8
13| 8 8 8 17/ 14/ 10/ 10/ 10/ 14 10 11 13 13 9 10 10| 7 9 12 8 10 12 9 8§
141 6 6 5 8 8 6 9 9 9 9 9 o 1310 8 15 13 13 9 15 8 8 6 6
15| 522 11 6 5 6 6 11 10 1o 8 10 10 6 15 17 9 18 27 7,10 7 6 6
16| g 10 8 13 20 20 9 12/ 10 9 14 43| 15 15 15 14| 34 30 28 14/ 15 7/ 10 7
17| g 11 12 18 10 10 8 7/ 6 8 11 10 8 8 8 10 9 9 8 8 8 7 6 8
18] 6 7 7012 12 12 8 9 8 11 7 8 8 16 18 22/ 13 9 9 6 9 9 5 10
19] ¢ 8 8 19 17 10 8 8 8 8 6 6 9 9 8 9o 6 8 8 8 7 7 6 7
200 7100 20 9| 7 9 7 12 9 15 10 10 19 38 32 14 19/ 12 10 10/ 10/ 10/ 12 12
211 23 17 10 33 19/ 10 20/ 10| 11) 10 10/ 15/ 24/ 11 11) 14] 12 12/ 17 14 12 14 8 11
22| 12 s 7 o 25 10 12 10 10 34 15 24| 24 39 38 35 22 10 10 15 8 8 8 -
23| ° 34 34 16| " 20 14 12 11 12 10l 10{ 10 14 17 17 14 10 11 14 o 8 8
241 9 10 9 9 9 11 8 o 8 8 10 10| 14/ 11 11 19 19 14/ 10| 8 6 10/ 10 10
25| 20/ 20/ 16 20 12 18 23 9 8 8 15 15 24 28 20/ 14/ 13 15 18 8 8 8 8 24
26| 13 19/ 11 15 16 10 12 10 8 15 21 20 13 12 12 14 14 14 16/ 13| 8 8§ g 10
27| 6 10/ 14 20| 16 16 37 13 10/ 8 10 18 22 15 10/ 9 44 30/ 14 8 6 10 11
28| 13 8 12 12 17 10 10 15 11) 15 19 20 35 24 22 37| 16/ 15 26/ 8| 8 8§ 9 7
29| 711 8 10/ 10 11 10 11) 17 16 15 14 11 19 14 12 17/ 14 7 10/ 16/ 10 10 6
30| 8 16 9 7/ 6 9 7 8 9 7 7 9 8 13 35 10/ 11 12/ 11 8 7 8 14 8
31| 6 6 6 6 8 8 6 6 7 9 14/ 14/ 14 10 10 14 9 8 8 8 7 5 14 6
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| g 10 9 12 12 10 10 10| 10/ 9 10/ 12 13/ 12/ 13 14/ 13 11 10 8 8 8 8 8
U Q| 13 19 12 18| 17 15 12 12| 11 12/ 15 20| 22/ 16/ 20 19| 19 14/ 16/ 11 10/ 10/ 11 10
LQ 7l 7 8 9 9 9 8 8 8 8 9 9 10 10 10 10 9 9 8 8 7 8 7 7
DEC. 2021 ftmin (0.1MHz)
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DEC. 2021 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
AE A A A A A A A A Bl BIE B Al AEA A O A A
Y 202 218 3322122122320 2161266 297
N A A A A AEA AEA B B B EB A A A A A
2 226l |240198 18812300224/198/204/204
BB B A A AE A H E A A A A A A A
3 2872212(2000200/196/188|176/186/210[236[210/198
N AEA [EA A B A BE B E A H
4 2741196[324 21211900182 |2441226/204/230(210/208/210[214/204/238/176/186
N A A A A A A A H E A A A
5 210 1921192180/186/198206/202/198/198216232(254200
Al B A Bl B AE A EA A A A
6 326/198/194/200192214/198/200/196/204[202202/198/208|246
N A A A A A AE A H
/ 2500206/188/208/190/190[200200[200{198/198/194218[206224224/176
A [E AE A AE AE A y H E A
8 256%4120026225ﬁ Azsﬁzsﬁzoolge18220218ﬁ186196204216188200208204194238224
9 232%51312272 20018819818818220219i184200200200200204210%11218
10|238/240244228/2200216198202{196/196/196/194 214[198/198198/226/220[202/228/196
EA A A A A A A A
110744 210 2141176/178]202/190204/216{200[204/198/208218218210/216
A A A A A A A A A A
12 224200 196182198 1202212/198198/200200212[218218
N A A AEA A A A y
13 2900264 . 206188194204200206202200196196206%9%238222222
1412141960204246[250212212  1212202/192/194/210210[210210[210202224216262240
A AE A E A § EA A A A A A
15 294218[260204/218234/1204/196/192/208(218222228212[202228/236 226
A A A A A A A A AE A B E A A A
16 286200 |188/230202216/216/236216216[214274
N A A A A A A
17 228]208/192194/194/186/190/196/208(208/204/204224[2101214226/240
NE A A A A ¥ A H A
1802220 13220 298 2261196(1941882100 12020214/190[204/192/198204[204210210
AE A AE A A H N A A
19| 127602020236 12381200222[202/198198/198[202(192200196]192196/214/198[198
N A AN A A A A A A A H A B E AE A N A A
20 184200 21402120212/218/236256[242
A A A B A A H H E A AE A AE A
21 204 1230[2000180208/202(216/198/214/214/198/198234216216244 1234
N A A A A A A A E B E AE A B
22 246216 12080208/192226/240240[206/188264262(222268230
BB A A B A A A
23 2440222206184/210[198196/212/196/204/204/216214[230234216
EA A AEA AEA [EA E AE AE A E A
2417080286 264 1298270/240200/188/2221234/324/1981228212(196196/214[214/214/252276
EA A A A AEA A EAE AE AE A A
250776 3200 1214]200194/194/202(2221208/204/210[200119212121254256270/260
EA A A A A A A
261794194 228 1228228/228/210/192/204{204204206214[224230230220
N AE A A A A H B N A A
2710260 347 2362120200190190/202214196/214] 1214200208244 220
N A A A A A A A A A A H H EA A EAE A
28 208]222200200244/192206/200266 200264246
EA AEA A A AEA A AE A H E A EAE A A
2912862301268 286 248/1980216/202208202198/198/266/192202[212228240
AN A A A H H H IE A H H IE A E AE AE A
30 200202202200/194/192/190[224[200/192240/198]184202254210[208/232264/252
EAE AE A AE A A A A A v
3117522461258 [264208204 |202/186/186202/204 208/196  [210216/202214208/236
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNTU12E12U10 8U10 110 14 17] 22 26 29 27| 25/ 28/ 29| 31| 30/ 29/ 30/ 28| 26 25 18 15
MED|7331245232(232(23612102071221/202196/192200[201/200204/209[201/201202(212[212(220218/220
E AE AE AE AE AE AE A NE AE A E AE A
U Q|768/256/294/26729012382821245212/200{1981210[217/2121213/216/210205216/225(2301239/240240
L 0]2260230204/223250204/20212070200/192/1871194/189/194/199200/198/1971198208[204212214/2186
DEC. 2021 n'F (km
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