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INTRODUCTION

This data book summarizes the results for vertical soundings of the ionosphere at Syowa Station,
Antarctica in 2022. 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 87.2

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

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, 1.5kVA

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

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

observations at Syowa Station.

OBSERVERS

Observer:  T.Naoi

Scaler: K. Fukushima



DESCRIPTION

a. All symbols and terminology in the tables or figures of ionospheric data are used in
accordance with the URSI Handbook of lonogram Interpretation and Reduction
(second edition 1972)

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

The following letters are entered after, or used to replace, numerical values on the
monthly tabulation sheets.

A Measurement influenced by, or impossible because of, the presence of a lower thin layer,
for example, Es.

B Measurement influenced by, or impossible because of, absorption in the vicinity of fmin.

C Measurement influenced by, or impossible because of, any non-ionospheric reason.

D Measurement influenced by, or impossible because of, the upper limit of the normal
frequency range.

E Measurement influenced by, or impossible because of, the lower limit of the normal
frequency range.

F Measurement influenced by, or impossible because of, the presence of spread echoes.

G Measurement influenced or impossible because the ionization density of the layer is too
small to enable it to be made accurately.

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

K Presence of particle E layer.

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

M Interpretation of measurement questionable because ordinary and extraordinary

components are not distinguishable.
Conditions are such that the measurement cannot be interpreted.
Measurement refers to the ordinary component.
Spur type spread present.
Range spread present.

- O U O =

Measurement influenced by, or impossible because of, attenuation in the vicinity of a
critical frequency.
Measurement influenced by, or impossible because of, interference or atmospherics.
T Value determined by a sequence of observations, the actual observation being
inconsistent or doubtful.
v Forked trace that may influence the measurement.
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W Measurement influenced or impossible because the echo lies outside the recorded height

range.

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

Z 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.

SO =YY m O

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.

(i) 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.

(0. 1MHz)

+ 3 H)

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

fxl

JAN. 2022

0 SWEEP

LAT. 69°00.4"S LON.039°35.4"E

3vA6VA5 ONRONRKLOKRKOMRKORL NRKONMKOPKAHA OoFKOKT <O <C =C =C KL PRooPRK<HoORKLO| OO OT Po»| ocopP<p<oo o NP~ ] ©oP<1o
| < o~ < | | = <t| | o .o < | = = =| w Lo ™| .o < < N | o <

N o [N}

2vA5 N oo oK —P<oo T P<oo <Ko pP<r~pP<oopP<wokKC <C P<LO T PRopP<ANPRKNPRoOoRK~RoONRKOPMRKoOPRKNRKOMRKooPRK <tPKo| © ~ ~p<oo Ko
< oo < o < .o o <t| < < o o <+ oo < o < | 0| | | S| w0 | o] oo <+ N < 0| <

N -] -] N

— O OKKONR~P<MPRI~P<opP<o P <rp<op<cop<wkl MRoopKgppoP<oPRANaPRoRK PR MR <[ 10| oo srp<opPp<oem -— oo <<

IR S o B T IR S o BN Fo L BN Fo YRR S R S o B N o I ¥ o) <t| <t| ™M o < o < | w0 w0 o 0] 0o o o < ™| | 0| <
N ~— N
0VAOVA4X5VA5X0X3X5X0X0X2X8X9X6X9 —ps <o < P<oopPp<ANPRKONRKOPRK PR [=Y=4N]=d PRIOPKm PO o o oo PR NNKOPMKD

oo < < o 1| 1o v O W W | W W < o | oo < o < < o 1o | w ©| o o ~ N O o <
N o =) — o~
9vA00vA4vA4vA4vA2vA5VA./VA2vA4VA5vA3XP0vA1VA6 o< <P oK T PRIONKONRK P <+ OO NKONRKLOPKoONK P <+ P —AP < P<r—~pP<cy
= IO 1O 1| 1| | 0 0 W 0 W0 0 0o 0 0 o | S| S| S| o w1 w1 w1 w0 oo W 1| © 1| .o < = ™| 1| 1| w0
OOXOOVAS r~PRopPmp<oo <o <<~ ~PR PR N ONRKOPRK RO RopgFRo o <A<~ OO R P<<o oo o~ om

0| © 1| W1 0| 1 0 W W W o o0 o .o < o < 0| | 1 | W | W O 1| © .| W0 < ™| 1| 1| o
L | -] -] ~—
-/VArOVA./VAlXOOVArOvAOOA RO NROMNRKOKRKOMNKOPRKANPRKANPRKMmMPRoNRKONRKONRK~P~PRoPRm R oRKm P<on ~ oo oRK <+

0| © o Wl Wl o © 1| 1| 1 o 1 w0 < o o o0 1o 1o 10 10 © 1B 1| o o |l o Lo N 10| o o
— ) ) —
6X4VA6 mp<oPNuPpopPopP ORI~ oo XMooK SRR PR AR Ko PR opPRo Ko Ko Ko< <+ PP o< oo PP Lo

0| © © w1l W1 W1 1 . v v ] © oo © 1 1 1 S| o o o O . o O .| ©o o o ~ ™| | o o
~— ) ~—

PRIOPR o[ <o oo oRNRK ORI O AR OPRKNIPRORKIONROPR oK OPRK~RoOPROR~P<m| oo oRKIoPRKOPRKLO —AR N~
Lo o o ~ b v w v o W W v v o W o o b o = . o o Wb v ~ ~ B o ~ o ~% ™| ol o o
~— ~—

P<oop<<tP<mP<oOPK <t P<r~P<ocoP<LOPK O < o pP< oo p< cup<cN < PLROPRK RO AKKOK AR~ PKONRK I KOO K I R~ ANPRK AR O oo <SP
| b6 o o o w b W ~ W L v o o o b o o = o o W Wb o o ~ o o ~ o ~ Y| = o o o
~— o o o ~
3vAlvAA.VAOOVAOVAPOvA./VA3vA2vA6vA0vA7VA2vA2vA1VA2X9X6X9X8X2VA3VA0VAOOVA2vA4VA4VA6 ~pP<r—p< o <+ o AP P < P~
i ©| O 1| © W 1 W ~ 1 o w1 O O O W < W B = o ~ © | W o O O o o o © e ™| ©| o o

o
2X4X5X9X6X6X0X3X6X9X3X9X7 <t P<oo P~ < PO P r~P<oopP< NP oo PR < P <+ P Lo <K~ P< =< Lo o< [¥oYaa] ~ o AR

©| O | W | W W ~ w1 o W o O O | | W | <= o r~ v o o Wl W ~ ~ © © ™| O ol v
<~ o o ) ~—

— O P LOKC PR OO PR OO OKRKONRKITPMROMRKOKRKONRKOPROPRKANIPRK PR~ <P~ NP<ooRKLOPKANPRK <K<t onP<ooP< T — OP< MO~

©o| ©o o 10| © 1| o W © W r~ r~ © o 9 o o | o ~ o | ©o ©o ©o r~ ~ < © N © © o
~ o o o o o ~

P<opPp<oco<C PoopP<oopP<omPRKr~oopo SpP<mpop<—no P<oOoP<MmP<KOPKMP<MP<ORLOPKLO ~pP<op<oo Lo KC p<com <C ONKoONKOMNKW
= [Tl o 10| © © o w|l ~| ©o| oo r~| r~ <| 1| 1| 16| ©| o W w1l ~| vl ©o| r~ Lo = N ©f ~| o
— ') ) —

P<N| o<t PRoo| copKAKKopPRKIPRKARK NP~ PRo Koo <O PNP<oopP<r—<T P<mp<ut =L pP<<<C OPRKLIOPK T pPR<I<C <P up< o
ke o o | WO r~ r~| o © r~| | oo | w© o <+ o ©| oo ~ ©| r~| © o oo N ©f ~| o
o o o

<C PRt K| op<gp<oop<op<co| ookt P<ocop<wop<wolt <C PR KD pPR<rp<coyuEt <O P<<tp<m| T o << o PRI <~
d Lo <+ Lo ~ ~ oD Lo (=) o o o [¥o) s (=) (o o) Ne) ~ Ne) ~ Ne) ©o o~ o ~ Lo
o o
7An [3P)=H o] O ARONR NP AR M| op<okT copP<oo| KL PRoopP<< <O =C PooP<—pP<LO| ocokT =C LOKC ~ NP oo

o 0| ©| o M~ o 1l Wl | ©o o o | <| w | ~ | o =| © o N © o o
o o o o
P N O < <C AP AR | oo~ ARK oo ~<C P<opP< < <T KL PRpoo P<LoOP< T <C P<ocolx =<C L Q- © oot
g ol < < ©| r~| © oo | I 1 o .ol © | o | ~ 0| © o Py N 0| o o

p<o<T ~—<C M| oo ot PP —pP< P <t P+ P<—<C =<C <C ool om <<t <C P<ocop<oo| ocop<ocopP<ouET NP m oo
M Lo o 0| © o ~| 0| © 1| o < <= 0| o .o Lo | © <| | o M N 0| © o

—p<om < =< Pt P<OP<ooP<—ApPKr~pP<oOP<—H<t PMRo KL <€ <€ <€ << pop<nu<t PMRoo<t [ pPMRoo<t OT  <C oK <| <o
| A o o | © 1| < .’ © Lo o o < < © | 4] b o o
o — o
3vA0 N<T <L <C PP —PKLOKL PROPRK—PRKOT PMRon| ol <O —<C <C P<oo<L <L P<oo| oot P<oo<T NP<OP< o o P NP o< o

©o| o ol | © ol < o o © o <+ | oo < | 0| < —| | o <
o <3 ) o o o o
2vA2vA0JA KL P<omPpRooPop<RKoNRK <KL PRopP<op<dc<t K NEC P pPRook M oK Kk Kook < p<o -~ <o <

| = ™| = = o | = | =| w o A < A | | o —| = | <
o ) o o o o o
1vA4VA6A <C P AP P NIP<—~| ok aa] PP P<r—T <C =C =<C L <C P<co<T =<C <wo| wkC =9 Lo KT P<oNET — Lo~ Ko

o < | <| o 1| o ol < < < | < o | | o <
o — o

P<r—| o o CAXR~RONKLONKWW| omKC o P<oopP<mmP<cNKC <C <C <C L <C P<r—pP<on<C o pP< <+ p<oco <K <C oo op<oo| <P
= o o ~| oo < < © v w | < < | < < < = < o o, @ N <t | <
o o
- AN M| T O[O~ O | O AN M FLO|[ O | M~ 0| | O N M| T OO~ O e e A I
o Al A A A| A A A | A A | A NN NN N N[N N N | o0 | o» o =| o] 4

JAPAN

(0. 1MHz)

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

JAN. 2022



JAN. 2022

| ONOSPHERI C DATA STATION SHOWA-ST.

foF2 (0.1MHz)
LAT. 69°00.4"S LON. 039°35.4"E

* SWEEP

1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALI NG

45°E MEAN TIME (G. M. T.

+ 3 H)

H
D

00

01

02

03

04

05

07

09

10

12

13

14

15

16

17

18

19

20

21

22

J

44

06
F
51

08
A

46

50

58

55

52

49

48

49

52

52

44

40

39

5
4

5
4

40

50

F

52

59

58

63

61

48

38

31

a

> ONE—

> I |og

A
A
A

38
A

A

48
A

A

43

58
R
52

57

F
63

60
F
51

55

59
F
48

48

39

40

43

39

43

52

50

54

54

52

52

52

53

48

49

44

44

40

35

F
51

F
44

F
44

52

50

50

48

49

46

50

47

46

44

41

40

39

41

65

68

66

63

54

51

51

50

52

52

49

47

47

45

43

46

59

72

64

61

57

57

52

52

52

52
A

52

51

49

51

52

43

O N oo &= 1w |

501

78

90

88

84

70

66

69

62

53

58

56

56

54

42

o

F
49

55

50

53

50

49

49

ol

50

0l

48

44

43

42

40

—
o

44

66

64

57

54

52

50

49

53

51

49

46

38

40

50

[N
[EEN

50

51

51

F
50

53

51

52

49

53

48

48

47

42

40

40

45

[N
]

o
o

55

55

74

11

61

56

56

53

53
A

R
56

46

50

53

52

52

35

—
wW

46

52

60

64

58

56

56
A

55

49

R
56

45

50
A

50

[N
=N

58

65

62

55

50

49

50

50

[N
o

~ |~

w o

38

61
A

63
A

R

41

46

o4

56

56

40

40

50
F
48

42

[N
D

35

46

42

38

43

51

54

50

49

48

43

38

w
=)

—
-~

42

47

54

50

54

49

49

44

42

32

[EEN
oo

w

50

R
41

53

55

54

48

46

39
A

43

46

i
S~ >

—
o

52
A

R
47

42

42

R
42

42

43

46

44

42

40

36

w
s — B — s — s — s —

o
o

b TS O1T] b o1T1—~

S — B — (=L RS

of

56

56

55

50

48

47

48

48

46

46

42

o
[EEN

-~ |

74

72

67

61

61

56

52

53

49

42

42

38

[N]
o

S~ o | &>

48

54

53

54

55

50

43

44

36

41

34

ro
[F6]

(o8]

=

49

48

42

48

53

56

54

55

53

47

44

39

[p)
I~

40

~

=~
[e=]

o o

F
67

v
59

56

54

51

49

01

51

39

[ )
o

38

b

>~ N g p—l=2] [e=)

50

51

58

63

67

60

51

45

V
48
A

48
A

42

[pe)
D

42

42

<

62

51

58

64

F
61

60

54

F
50

49

A

36

[ )
-~

36

54

ol (Lo o1 o

58

53

52

53

50

48

44

oo >

ro
oo

~ |~

F
33

> > Tjo_gol )

o1l o O

60
F
55

61

60

56

57
R
50

54

59

59

52

42

33

o
©

32

61

66

69

59

46
B

R
48

52

47

48

48

45

w
o

44

46

a = I T=r

~
©

60
F

55
R

54

60

48

48

50

44

32
F

36

w
[EEEN

33

OONRTI IO (P N O

w (L

w | |
g |~NT N

A

x>

54

64

69

R
68

47

42

38

A

317

34

42

00

01

02

03

04

05

06

07

08

09

10

11

13

14

15

16

17

18

19

20

21

22

23

CNT

18

13

[N
=)

18

15

21

20

21

20

23

26

29

30

31

30

31

30

29

30

30

27

28

217

20

MED

40

41

o~
)

44

45

46

51

53

58

57

52

57

55

55

54

53

52

50

50

48

46

42

42

40

uQ

43

46

~
(3]

47

50

54

o7

61

66

66

64

60

58

58

58

61

56

54

53

50

49

48

44

42

L Q

37

40

38

41

42

39

47

44

50

48

50

48

50

51

52

50

49

48

47

46

42

40

39

37

JAN. 2022
NATI ONAL INSTITUTE OF | NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY

foF2 (0.1MHz)

JAPAN



JAN. 2022

| ONOSPHERI C DATA STATION SHOWA-ST.

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

PSWEEP

1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALI NG

45°E MEAN TIME (G. M. T.

+ 3 H)

H
D

00

01

02

03

04

05

06

07

08

09

10

11

12

13

14

15

16

17

18

19

20

21

22

23

20

24

33

90

61

58

57

37

37

34

E B
44

G
29

G

G

¢
26

31

38

30

36

28

22
G
30

35

G
37

37

66
G
32

38

30

85

89

33

32

32

31

31

26

36

22

36

49

46

55

66

40

B

61
EB
36

58

56

58

63

61

128
G

62

E

B
32

EB

34

40

38

25

25

40

47

59

96

53

54

49

52

54

31

33

33

33
G

33

33

EB

32

EB

31

EB
27

33

29

56

28

28

22

22

78

98

66

66

76

38

55

37

35

35

33

33

33

30

26

20

24

22

63

46

41

28

25

27

33

33

35

33

64

69

38

G
28

33

26
G

33

33

24

24

29
G

15

18

25

22

30

26

G
26

40
G

32

32

34

36

42

38

74

32

30

26

20

16

O N oo &= 1w |

18

20

19

20

26

32

32

32

31

G
23

G

G

36

35

34

32

33

28

24

35
G

56

62

o

24

47

32

5

34

28

32

38

39

32

G
32

36

59

42

30

25

27

24

21

24

22

—
o

41

41

111
EB
37

34

52

41

37

35

39

36

38

34

34

28

28

EB
32

24

33

38

37

[N
[EEN

46

52
B

56

41

34

38

42

30

63

43

317

EB
36

G
36

34

33
G

G
29

36

26

23

22

B
24

30

[N
]

30

25

40

26

30

34

34

28

48

33

33

47

87

42

38

55

33

30

46

22

G
18

18

—
wW

20

20

39

72

53

30

32

32

32

35

43

50

47

37

78

35

66

54
G

45

34

18

23

[N
=N

19

24

32

23

27

25

30

32

32

52

35

36

50

71

69

30

30

61

79

59

[N
o

53

64

58

30

28

24

64

52

50

50

49

37

74

34

42

39

40

91

53

[N
D

52

55

61

58

64

56

36

55

57

36

60

58

62

28

28

38

54

—
-~

51

51

36

48

56

56

40

30

33

33

33

33

48

28

G

33
G

33
G

42

40

[EEN
oo

72

53

53

32

60

65

74

52

38

73

44

G
34

81

35

53

56

40

37

104

55

—
o

45

83

54

58

58

62

501

52

55

56

31

40

32

60

B
30

27

26

29

46

o
o

o4

94

52

o7

64

40

G
28

G
28

G
32

33

31

38

38

35

w

30

26

25

22

20
G

23

o
[EEN

E B
16

EB
20

22

22

23

30

28

G
28

28

G
32

32

34

40

36

w
o

33

27

G

40

44

34

[N]
o

40

63

45

45

48

55

63

65

34

41

40

121

m

w
o

82

27

217

21

26

46

ro
[F6]

55

66

51
B

69

76

42
B

44

58

55

55

40

39

35

w
(&3]

33

36

29

36

20

36

[p)
I~

EB
19

27

32

55

68

26

G
19

30

32

36

56

36

36

—
(= B L]

w
=)

32

31

26

24

29

47

[ )
o

46

56

38

114

58

46

52

66

62

34

46

36

30

43

68

57

68

88

[pe)
D

51

61
A

78

56

59

106

42

44

317

32

32

35

w
(e B5

28

26

23

40

24

37

[ )
-~

29

48

39

B

65
B
38

E

41

30

30

33

33

33

36

38

30

16

17

ro
oo

52

35

39
EB
32

48

58

51

52

42

90

88

79

36

43

wW (L

m

32
B
35

E

56

65
B
35

E

22

23

36

o
©

45

56

50

57

26

59

60

58

62

62

36

40

EB
43

w (B~ (W

EB
37

70

11

58

24

w
o

23

32

32

36

68

48

57

44

49

40

B

G

G

35

35

24

26

22

14

w
[EEEN

26

66

83

66

38

59

50

61

49

62

56

54

B

m
S Gy QYo oGy ) gy~ N oo g

S~

m

~0od Ogoo  |[mruo Gy

w

36

38

38

39

39

33

00

01

02

03

04

05

06

07

08

09

10

11

12

[EEN
o

[N
-

18

19

20

21

22

23

CNT

31

29

30

31

29

30

31

31

31

31

30

31

30

31

w
o

31

31

31

31

31

31

MED

40

51

44

41

53

45

42

38

44

39

36

36

36

34

w
qQQ—

w
—

32

29

28

33

26

36

uQ

501

62

56

57

64

59

o7

52

57

62

44

40

47

44

36

35

38

38

39

40

49

L Q

22

24

32

33

29

32

32

30

32

33

33

34

35

G
32

33

w
[ep1SA)

30

26

24

22

22

24

JAN. 2022
NATI ONAL INSTITUTE OF | NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY

ftEs (0.1MHz)

JAPAN



| ONOSPHERI C DATA STATION SHOWA-ST.

JAN. 2022 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
DH000102030405060708091011121314151617181920212223
1] 8 8 9 7|15 11) 18 22 15 18 10/ 12 44/ 36 14/ 14/ 13 14/ 17 11| 9 10/ 13 12
2] 10 16 11) 17| 15 34 15 10| 9 15 15 15/ 10 19 19 15/ 10 18 16 12[ 12 10 8 23
3] 35 24 15 23 36 16 15 25 27 14 39| 38 43 44 36 32 34 23 19 14 8 9 15
A1 70 o 18 16 19 32 20 14 14/ 10/ 11 10| 10| 13 23 34 33 31 27 24/ 10 13 9 7
5| g 11 11 11/ 11 11 9o 8 7 7 8 8 8 10 10 1010 10 12 9 9 6 6 9
6] 8 7 7 6 7 6 6 7| 8 11 8 14 10 9 10 10 8 8 8 8 8 8 6 7
7] 7 5 6 6 8 8 8 910 9 7 911 11 11 10 9 1110 7 7 7 8 7
8| 6 8 6 7| 6 7 7 6| 7 13 14/ 22/ 20 15 15 15/ 12 10 8 8 11 24/ 13 7
9] 8 7 7 8/ 10 9 6 6 8 10 15 17 8 6 11 11| 9 10 14 8 10 8 9 6
10 17 20 11 37/ 18 18 14 10 10 10 7/ 10/ 10 11 10/ 10[ 11 8 15 32 10, 7 8 10
11] 23 " 16 19| 18 18 17 11 15 15 23 36 20, 18 15 16| 14 10 10 6 6 15 24 14
12) 8 9 6 6 8 7 9 16 21 15 13 13 8 14 20 21| 16 10 8 8 8 8 7 8
13] 6 6 8 16/ 15 10 8 8 8 8 8 8 8 13 13 1010 7 8 9 6 6 8 7
14] 6 8 8 8 6 8 6 8 8 8 8 7 7 8 9 1010 7 8 8 8 9 8 8
15 120 7/ 14/ 10[ 12 11 13 12[ 10 13 10 15 17 16 14 20 16 14 11 12| 9 10 10 14
16 6 9o 10 6/ 11 7. 10 8 12 9 9 12 39 16 19 14| 18 19 17 13/ 17 9 8§ 11
L7] 14 22 20] 13 16/ 14/ 12/ 10] 10 8 10 10 11 10 13 14/ 17 9 8 13 18 11 25 8§
18| 18 12 8 10] 28 11) 22/ 17| 12 23 26 14| 38 32 35 32| 19 30 10 11] 11 10/ 34 17
19] 16 10 7| 8| 20] 24| 25/ 22[ 14 18 17 16| 17 12 14 14| 20 25 30 14| 10/ 10/ 8 14
20 20/ 18 18 36| 24 14 12 9 9 23 11 15 20 29 36 23 19 16 20/ 15 14/ 11 12 15
211 16 20 12 14) 14) 14/ 14/ 12| 9 10 10/ 10| 10/ 11 11) 10| 14/ 10/ 10/ 10 25 13 13 13
22| 17/ 19 19 15 16 11 20 17) 14 29) 15 16| 23 22 24 33 20/ 21 22/ 19| 8 10 8 10
23| 16 14 " 20 20 ° 21 24 15 20 16 16| 14 11 8 34 21 18 22 16 15 13 11 10
24119 8 7 7] 9 7 8 8 10 7 7 12 14 14 10/ 6| 9 12 9 13/ 9 § 8§ 12
25|20 14 6 6 6 12 10 9 10 10 9 9 9 9o 9 16| 20 14/ 13 11| 8 16 9 11
26| 6 o 16 9 7 7 18 19 9 9 9 17 10 1o 14 21| 32/ 20/ 19/ 10| 7 § 10 7
271 12 12 32 26| 37 38 17 10 10 11) 12 12 14 30 9 o 10/ 18 18 20 9 7 7 16
28| 13 13 32 20/ 10 9 16 16| 16 24 22 24| 22 25 25 17| 19 41] 35 34 35 14 9 6
29| 8 14 8 8 6 10 13 10 19 19 11 23| 43 35 21 15 18 22/ 37 13/ 13 8 7 6
30 7 5 15 16| 15 10 16 15 24 200 | 24 20 34 23 19 22 " 11 10/ 12 14 8 g
31| 8 15 14 o 15 28 26 18 22 14 26 24| 39 46 45 52 34 22 10| 8 10 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| 31 31 31 31| 31 31 31 31/ 31 31 31 31 31 31 31| 31
MED| 10 11 11) 10| 15 11 14 10| 10/ 13| 11 14 14/ 14/ 14/ 15/ 16/ 14/ 14/ 11 10/ 10 8 10
UQ| 17 16 16 18| 18 18 18 16 15 19 15 17| 23| 29| 23 21| 20| 22 22 15 13 13 11 14
LQ 70 8 7/ 7/ 8 8 9 8 9 9 9 10 10/ 11 10 10[ 10/ 10 10 9 8 8§ 8 7
JAN. 2022 fmin (0.1MHZ)

NATIONAL | NSTITUTE OF |NFORMATI ON AND COMMUNI CATIONS TECHNOLOGY, JAPAN




| ONOSPHERI C DATA STATION SHOWA-ST.

JAN. 2022 h'F (KM) 45°E MEAN TIME (G. M. T. + 3 H)
LAT. 69°00.4"S LON.039°35.4"E pSWEEP 1.0MHz TO 15.0MHz IN 15.0SEC I N 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
EAN AEAE A A A A A A A BB A FE A A
11248 1288288 204/196202] 1218/194/184[204212202/218218 274
KA AN A A A A H A E A EAE A A
2 214/1194/198/1941202]196/200226/198202202212244200232/256
A A A A B B N A A A A B BEB_ JEB A A
3 206 210 230/216252238216[216210
A A A A A A AEA A H E B E A EAE A
4 240(224/196/198/192/176/196/208220[206224224200232/210[234238
EAEAEA A A A EA A H E A
5 %92262268 it A232200230 22&19218418ﬁ17621619218%202230208208218212224
61242222224 |222206/194192(184/174204/190 22219619218019%196210210208 222
/ 214%2221219825022019619620&190200200%92218208 192 210220204234192202
8 20%24222622220ﬁ196194198190198202198190212194192196216232208212190 b
9 222 240210210220202/224/224]206[214/198198/206/208/200/218/226/204/246/244
A A AE B A A H A E A
10 328)234 234/190/186216/194/198200192/196/200208234/210 234252
B A A A A A A A E BE A
11204 2000 1228(202246{208/206/206/196{212200212210[230/230274246
E AE AE AE A EAN EA A A A E A
12 246246244250246242234200212188206198368208230226208 208208 228236230
E AE AE A Al A A AN EAEA AEA [EA
131746258312 284212200196184274208208196196220 202/306/250] 12562281256
E A A [EA A A H EA A A A
141774244 264226232214206204212208196240210 200[202222212222]268
A A A A AEA A A A E A EAN A A A
15 220 212236212232/220[222[200200212200[298
A A A A A AE A A A A A A
16 242 194/206212] 1198/204/204[222/198208218] 1230
AA A A AE A Ho A A A A
17 198 304/2040204/194/204/204/198/186  200/204/198/194240 202
A A A A A A A A A EA E B A AA A
18 194/240/178202204230/216[218204] [234 320
KA A A A A A A A A E A E A E A EA A
19 200198220206200194254232218234228200266
A A A A A A E A E AE A E A
20 232218198234190200200244196206192198222214220232236244
E BE A H i H E A A A A A
2112422902900260/240[230204202(198/194/204/1981901194194/196/206[206/224212
AA N A AN A A A A A EA EAEB EA A A A
22 198/196/226/210/230214/1981208/208/214/258208
A A B A A B A A A A E B E AE A
23 218/198[194204/204/2120200200222214/216/248234248
BE A~ A A AE A H E A A
241 1764 2642221942020202/204/194/196/186198230/196228204236{228204/200
A A A A A A A A A A A A A A A
25| 202 220 1881234206 1220212[216204224 204
A A A A A A A A A A
26 216/212/198198/206/206/200200[206/194202220[228
A A A A B B AEA H E A EAE Al A A
21 220[194212/190/192(198/206/240/194/198210232/258] 2021202
N A A A A AA A A AE B BE BE B E A
28 254 276/2361212/212(204]  1246/254[250[206/270/202
N A A A N A A A BE B E AE BE AE AE AE AE A
29 2021216 200[196] 1250220[208/208240284264|242246/246238
A A A A A A A A B B A A A
30 212 210 20002082281220202/202  1220218[220
A N A A A A A A A A BEB B B N A A A
31 252 228 288 |422] 1258206 214
00[0102103{04/05/06/07(08(09/10(11{12{13/14/15(16{17/18/19(20(2122/23
CNTElk 11U11U 71 8 13/ 14/ 18| 16 21 28 28] 25 29| 27 30| 29| 27 30| 29| 22 ZzulgElﬁ
VED| 467442 133430230231208202020319620119811992052032012032032102 1618208223738
E AE AE AE E A EAN EA EA EAE A
U Q|7520262288]288[243/248/232(218]214/212(207206/210[222(220/216/208/222224/235(232(232/266/246
L 0]2140222222/226213/218/200200/195/192/197/196/195/198/198/196/197/200208211[212]204/228/222
JAN. 2022 ' F (Kkm
NATI ONAL | NSTITUTE OF | NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY, JAPAN



| ONOSPHERI C DATA STATION SHOWA-ST.

(0. 1MHz)

+ 3 H)

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

fxl
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| ONOSPHERI C DATA STATION SHOWA-ST.

10

FEB. 2022 foF2 (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON.039°35.4"E pSWEEP 1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALING
H
p~]00101102(03{04/05/06(07({0809/1011|12/13/14|15(16{17/18(19(20(21/22/23
A AR A A A A F
1 38 46| 50/ 56 57 61| 65 61 54 52| 48 53 58 55| 49| 48 54 43
FF B B A A AT R
2| 46| 50 48 50/ 50 48 52| 56 59 61 56| 55 56 52 44| 40| 41 42 33
FA A B A B A A F A B N A A
31 37 35 38 48] 38 45 40 38 37 40 39| 39
A AT R A A A A A A R B F F R R F N A A A
4 39 37 42 38 42 47) 54| 47 49 45 33
A A A A A A A R V A A A
5| 38 38 37 43 42| 43 45/ 49 50| 51| 48] 48 43| 46
Al R Vi R R R A B B F
6 52/ 38 34| 43 42 31 50 51/ 51 52| 52 52 53 46 48 46| 49 42 30 31
A A A Al F A F F
/ L 41 43 500 52 64 61 58| 59 64 64 64| 61 56 50 44| 38 42 36 32
832\ A A3?{4é5257 62 66/ 65 63| 65 66/ 63 57| 56 54 50 50| 45 36 31
9 36 38 40| 56/ 67| 67 71 70/ 69| 68 63 61| 55 50 51| 51 51| 49 47 46 40
R A Al A A A A A A
10| 36 38 44/ 52 58 620 67 72/ 700 70 62 59 50 52 40
A A A A A A A F B B J R A
11 34 38 38 42 4145 46| 500 45 47 46| 46 44 38
J R A Al A A F R JJ R R A A
121 39 36 34 44| 39 46| 50 52 53 49 49 50| 49 46/ 41 37/ 50 46
N A A A A F A A A R R F AN A
13 37 38 39 47| 48 51/ 48 50| 52 46 40 44 37 28
N A A A A A A FH B R A A R
14 44 53 55 59| 56 57 56| 53| 55 51 44 38| 30 26
RF A R A A A A FF F
15 25 24 34 48 51 61 58| 56 56 58 56 56 51 51 52| 44/ 33 27 23
V F Al A A FI F A A A
16 36 42 39 36| 39 51 46/ 51 55| 58 61| 66 63 70 63 58 46| 38
A A A A Vi F| R H A
17 34 39 31) 34| 55 55 53 54| 56/ 57| 54| 49| 49 48 46 44] 43 38 22
A A A F FF A A
18 32| 42 500 50 59| 64 68 70 66 65 70 67 60| 60 60 58 55/ 53 33
N A A A F A F A A A A N A A
19 34 39 48 48 52 51 53| 49 44/ 44 36| 58
N A A A R A A A A F A A
20 39 46/ 54/ 51| 500 50 49| 50| 46 46 44 46| 44/ 26
Al A A F B F FI A A
21 34 38 40| 42 55| 59 66 68 72| 76 82 66| 60 53 50 48] 42 42
AbA A A R FF H A A A F B FIFH F V A
22 48 39 45 46 62 54/ 59 69| 61 62 59 56 53 51 43
A A A V F Vi A A A A
23] 35 37/ 39| 46 51| 56 61 63 64| 66/ 76/ 79 60| 53 56 50 43
N A A A A A A A A R A
24 38 38 48 48| 48 48| 49 49 46 46| 45 42 36 32
A A A A A A RF F F
25| 36 3‘& N 41 4‘& : 48 55 54/ 60 60 62 62 61 56 48| 48 48 45 38
26 30 19 26 22| 26 45 44 52| 66/ 71 77 76| 84 85 69 60| 64 61 58 48| 46 46/ 41 31
FFF F F A F FF FH F A
271 200 19 21] 31 45 56/ 67| 70/ 76 69 66| 64 52 64 67| 65 60 57 49| 40 31/ 30
R A A A F FFF FH F FF A A
281 23 26 42 45 49| 56 58 58 56| 56 66 67 67| 56/ 56/ 56 54/ 47 39
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| 13 8 11 9| 16/ 17 15 17| 16/ 21 25 24| 25 27 25 27| 28 28 27 28| 25/ 20/ 14 11
MED| 35 34 3% 34 3% 42 44) 50| 56/ 55/ 55 58 56/ 57 59 56| 54 52 50/ 46| 45 42| 37 31
U Q| 38 4(Fs 3I§ 3; 40 42 500 56| 63| 66/ 64 64| 65 66 65 63| 60/ 58 56 50| 49 46/ 43 38
L Q| 28 22/ 34 28] 37 39 39 44/ 49 48 48 52| 51 51 49/ 50| 49 48 45 44| 40/ 37 31| 30
FEB. 2022 foF2 (0.1MHz)
NATI ONAL | NSTITUTE OF | NFORMATION AND COMMUNI CATI ONS TECHNOLOGY, JAPAN
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LAT. 69°00.4"S LON.039°35.4"E
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45°E MEAN TIME (G. M. T
1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING
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FEB. 2022 fmin (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON.039°35.4"E pSWEEP 1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALING
DH00010203040506070809 10/11112/13/14/15]16/17/18/19]20121(22|23
1] 8 23 27 17| 23 14 10 10/ 10/ 16/ 19 9o 9 10 19 18 14 16 11 1212 8 7 8
2| o o ° Y20 71914 9 9 9 8 1010 10 10 o 8 &8 71015 9 8
3| 100 8 18 18 16 13 10 20, " 21 20l 14 8 23 122 10 8 9 8 7 14 17
414 8 6 o 11 12 33 10/ 10 10 14 20 27 ° 34 32 15 12 13 10/ 16 7 10
5| 8 7/ 5 23] 7 14 8 15/ 16/ 16/ 14/ 15/ 32/ 32 39 32[ 31 10 10 16/ 9 10 8 8
6 10 11 24 8l 24 8 7 11 14 11 16 20 36 34 | 47, 12 20 | 29| 27/ 15 10 8
1] 16 11 12 20 15 16 14 13| 10 9 11 14/ 17 15 16 19| 30 24/ 26 11 11 12/ 10/ 10
8| 16 23 20/ 19 13/ 14 12 10[ 10| 9 10/ 12/ 18/ 14 19 16 9 10 42 17/ 10 8 10/ 10
9| 15 25 22 20 18 12 10/ 10| 8 8 10/ 10| 15 11 11 15/ 16 15 12 9 9 7 8 6
10] 6 24 9 7] 16/ 14/ 14 22 23 20/ 19 12 10 10 13 13 12/ 12 8 12/ 10 7 9 18
11] 15| o 10 11 11 10 14 16 10 8 o | - 34 32 13 10l 20 16 12 11 8 7 3
12110 8 7| 8 10/ 10/ 10/ 11] 11 16 42 32 22 15 10 8 8 16 13 10/ 7 11 10/ 11
13| 8 13 8 28 7 8 26/ 16/ 18 12 14 42 38 17 19 10| 20/ 10 17 10/ 9 10 8§ 19
14] 7 16 18 20 23 14 24 15 " 34 19 23| 45 35 32 35 19 32 8 10 o 12 8 7
15] 70 8 14 12 12 13/ 22/ 19| 16 23 26 15/ 13 13/ 14 16[ 15 12/ 10 12/ 12 9 9 16
16|10 8 8 of 14/ 20 9 24[ 15 17 12 10 13 13 22 9 12 14 14 14/ 9 9 9 14
17) 14 9 10 10] 11 7/ 11 12| 14 15 38 17| 17 15 15 15 15 17 12 11] 10 8 7 7
18] g 8 10 7| 8 10 9 9 10 8 8 10 13 13 11 8 8 8 12 14 8 8 8 8
190 6 o o 10] 16/ 23 11/ 18/ 15 17 11 11] 14 13 10 11| 10 15 15 11] 20/ 14 9 8
200 100 o 8 10 12 12 20 13 11 15 27 23| 24 16 15 16| 14 14 9o 10/ 8 10 9 9
210 13 8 10 10 10, 9 10 o 9 10 9 10 16 20 | 42l 24 9 24 23 12 12 8 10
22| o o s 14 38 18 10 22 28 20 36 32| 34 35 42 30 33 30 18 21 20 8 11
23| 8 8 8 10010 8 9 8 9 9 13 8 14 8 13 25 18 14 12 15/ 10 8 22 8§
241 10/ 16 8 11) 19 12 25 13) 20 30 17 23| 19 11 14 14 14/ 12/ 16| 9/ 10 8 9 8
25| 6 8 10 11) 18 7 13 29| 13 13 24 45 28 21 15 45| 47/ 39 32 27 14/ 10 12| 8
26| 6 71 7 7| 8 23 25 25 27 34 15 23| 18 12 12 14 11 10/ 11 8 8 9 9 9
27| 7 7 9 12/ 13 10 10 9 9 9 20 9 10 15 15 14 21 16/ 12| 8/ 10 10 6 7
28| 8 8 9 10018 11 10 12 10 16 12 11| 16 16 16 16| 10/ 10 10 9 8 6 6 8
29
30
31
00/01/02/03({04/05/06(07(0809/10/1112/13/14{15(16(17/18(19(20(21/22/23
CNT| 28 28 28 28| 28 28 28 28| 28 28 28 28| 28 28 28 28 28 28 28 28| 28 28 28 28
MED| g g 10 11| 14 12 12 13| 12| 15 14/ 15| 17 15 16| 16| 14/ 14/ 12 11] 10, 9 9 8
UQ| 12 12 16 18| 18 14 20 18 17/ 18/ 22/ 23 28/ 20/ 28 32| 20 16/ 16 14[ 12/ 12/ 10 10
L Q| 7| 8 8 10/ 10/ 10 10/ 10{ 10/ 9 11 10[ 14 12/ 13 13/ 10 10 10 10 9 8 8 8
FEB. 2022 ftmin (0.1MHz)

NATIONAL | NSTITUTE OF |NFORMATI ON AND COMMUNI CATIONS TECHNOLOGY, JAPAN
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| ONOSPHERI C DATA STATION SHOWA-ST.
FEB. 2022 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
AN A A A A A AE A A E AE AE A A
1 280226/  1196200/190/198208/198]206/2082282302301228240/226
NEA B B A A A A UH U H A A AE A
21 1232 2220200182224/2042020214/186/198/206/200/198 262
EA A A A A A A A B A B A A A A BEA [EA N A A
31290 24202403060264[210
N A A A A A AEA A A A AEA B BEB [EA A A A A
4 206 316 244 254258]238/266  |200 200
A-A A A A A A A A A E B E AE AE A A A A
5 2102000210222282242(218/204244232256
A A Al A AE A A E B B B B GE B[E B AE B
6] 200 2501204 1238/216/210[244/214 190222 1256|2501272 [304
A A Al Al A A AE A H E A EA A A
/ 2800240200182202/198200232214/226/212202200[228242
EA A A A AE AE A H B EA A A
81320 3282522222000198/198208[200[202200204/208208  1230[234306
N A A A A A v A A A
9 250226/208/188/194/198/198/198206  200/192212226[234216] 234
A A Al A A A AE A A A A
10258 238 230200216/200224206/212(212/208206206] 198
A A A A AE A A A A B B E B E A E A E A
11 276 194 1198 2282220206/228/236/226/236/258250[260/190
A A A Al A AE AE A A A B H EA A A A A
12 2641276 22202440226/212196|212/226/206262
N A A A AEA A A A AEA B B H HE A EA A A A
13 278 228 192208204/19212521222/242272
N A A A A A AEA B A BE BE BE Bl HE B |E A N A A
14 246 24202000  124412061232|206246/206/250[198
A A A A A A AEA A H H E AE AE B
15] "h1s 2440 1202190/1721204/198/200[200210216/228228288288/312
E A A A A A A A H Al A A A
16 (2560244270228 204/2020198/186/220220[206/218230202
A A A Al A AE A Al H B H H E AE AE A A A
17 36012100 1198 1208/196/184/194/198212/222222236(236230
A A A Al A A H H EAE A A A
18 246/2080208/196/196/206/192224/202/198]218/208208216|234274
N A A A A AEA A A A A H A A A
19 264 188206212234/230[206/216236200[196
N A A A A A A A A AEA E EA EAEAEA A A A
20 2500244/228200200208]228/206228240254
A A A A A A H B A A E A A A
21 280226/218/214/202206/198/196 2120204/242266/260234
A A A A A A A A A BE BlE Bl B B E A A
22 192 196198 24202420 1216  254/240[2481260250200
A A A A H H H Al A A A
231200 216/266/220/210208/196/198208/184/212/224[210216/198238
AN A A A A A A A A A A A i H E AE BE AE AE A
24 236/2242001900200216/260[244/238234/230248
EA A A A A AEA A A AEA BEA EBEB B E AE A
2510766 254 288 |254216218/316(282  1260238]2381238(2301248
AE AE AE Al A E BlE B E B E AE A E A
26| 17767961336]  214/258/230/216244/204230[242/198/218/198(228/2182220202(218/218220/260
E AE A A A A Al A A A
271278314 204 1216200218/200200 1240[202/218/190[210[202122812481206
A A A A A A E A A A
28 184 208]2082341192186/196/208/236/210[210[200220208[220228
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| 7 6 2 5| 2 6 12/ 15/ 13/ 13 21| 22 23 26 25 23| 28 26/ 25/ 28| 21/ 16 8
E AU |E AU E U |E [E AU
MED|7661224/283216|1992461256217209/199/198/204/201/204/209206/208212/219219234236222
E AE A E A E B E E AE AE A
U Q2900276  |287 27826527622423221321623622ﬁ227224222226243241252266255
L Q256218 194 12162502100204198/196/198/198198201/198/204/208/2071206]2241228225

FEB. 2022 n'F (km
NATI ONAL | NSTITUTE OF | NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY, JAPAN
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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.

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

15

MAR. 2022 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 F F F R A
1 ] 40/ 48 52| 57 60 62 64| 61 64 69 66| 64 60 53 55 42 38
2| 22 : 32 40| 46| 52 5@ eé 68 68| 66 67 62 62| 64/ 53 55 48| 46 48 46 42
31 36 20/ 25 23] 38 41 50 61| 65/ 62| 65 70| 73] 74/ 71 71| 71 66 60 51| 47 40| 43
A A A F F F B A A A
4 38| 44 40 47| 53| 54/ 60/ 69| 66/ 65 67 67 63 55 52 47| 30
A-A A A A A A A A R A A A A
5 49 54 58| 65 65 66 66| 65 50 41 39
A A A H R B B R Al B B Bl B R R FI A A
6 26| 32 40| 44 38 52| 49 42 44 44| 34 23
A A Al A A A A B FF A A A A
1 41 41) 48 52| 55 54/ 62 70| 68 59 45 30
A A A A B A VAR A
8 38 43 50 47| 47] 50 54/ 58 59| 59 55 52 51| 51 36 26
A A A B A A Z R
9 39 51| 53/ 59 56 60| 60/ 62 63 58 58 54 50| 45| 42 36 29 24
A A A Al A A F F FF A A F
10 44 49| 55 59 55 60| 74/ 74/ 70 72| 71 60 55 44 59 42
Al R Al A A A R Bl B R Al A A A
11 39 34 28 46 48 50 52/ 54 50 49 50 52 40
A A Al Al A AL A Al RI R B A
12 37 38 40 47 49) 52 49| 47 48 44 41| 35 25 13
A A A A R A A A § A N F A A
13 47 44) 48 52| 56 55 54 55 64/ 36 46 29
A A A A A F A A F A
14 33 36| 44| 43 45| 47| 48 48 48| 46 44 42 40| 37 29 23
A A A FF A A A
15 34 26 28 35 38| 42 46 50 57| 57 58 55 54| 55 55 46 48 32
A FH A A FIF A A
16 36 41 29| 42| 42| 47| 52 54 58| 61/ 63 65 66| 66 58 51 44/ 37 23
A A A Al A A F F[ R F R
17 41 44] 46 53 56 60 69 73 74 68| 62 56 55 48| 36 34 26/ 19
AR A A A A A H H A
18 17 43| 52| 56| 54 58| 64/ 71 74 70| 65 55 52 44 37 30 24
A A R I A A
19| 20 31| 34] 34/ 38| 45 49 54 58| 73 80/ 81| 70| 64 65 54 49 40/ 28
A A REA A A B A A A R
20 33 38 47| 52 54/ 63 62| 58 54/ 49 46| 32| 26 20 18
R A A A B A F R
211 15 42 47| 49 49 52 60| 64 68 70 66| 61 59 52 43| 43 32 21 17
A A A F A A A A R F F FIF A
22 43 41 46 55 54 61 69 71 62| 62 60/ 51 42| 26/ 32 38
A A A FI A VA F R
23 37| 26 41 50| 50 54 54 52 61 63 71 62| 61/ 61 57 48 40/ 26 28 28
A A A A A F
24 26 500 49) 63| 64 63 64| 62/ 60 69 67| 67/ 59 54 40 39 32 22 28
R A A A A R B R FF A A A
251 20 47 50 56| 58] 66 76 79 82 86 70 60 56 52
A A A A A A A A A A
26 36| 41 49 60/ 71| 88 92 95 88| 77 61 52 50 31
A F A FF A A A Al A A A
27 44 35 31 54/ 61 73 80 90 94 90106/101 83 69 44
A A A A A A B
28 34 44 50 56/ 61| 62 73 84 81| 74 64 61| 43| 32 28 21 16
A F R A A F Zl A A R
29 31 25 30| 32 48| 58 57/ 75/ 88| 89 96 91| 92| 81 72 66 57 32
A A A A A B A A
30 34 38| 38/ 57| 60 67| 75/ 83 87 87| 78| 72 62 46| 30 26
A A B A R R K B R F F FJ R F AR R A
31 40 41 44 60 46| 60 73 92 71| 80| 64 51 37 30| 23
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 5 ¢ 41112121419282828292930303131313031242116 9
MED| 20| 34 29 35 3% 36 42 47| 47/ 51| 55/ 58] 62 66 70/ 66 64 59 52/ 45 37 30 25 24
U Q| 29 39 34 3|8: 3§ 40 46 50| 54 58 60 66| 71 74 79 71| 71 64 55 48| 42 35 32| 34
L Q| 18 20 25 26 31 31 39 40| 44 48 51 52| 58/ 58 62 59| 59 54 50 42| 32| 26 22| 18
MAR. 2022 foF2 (0.1MHz)
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| ONOSPHERI C DATA STATION SHOWA-ST.
MAR. 2022 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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MAR. 2022 ftEs (0.1MHz)
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MAR. 2022

| 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 SCALI NG

45°E MEAN TIME (G. M. T.
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| ONOSPHERI C DATA STATION SHOWA-ST.
MAR. 2022 h'F (KM) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON.039°35.4"E OSWEEP 1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING

DH000102 03{04(05/06/07(08109/10(111(12/13/14/15(16/17/18(19(20/21(2223
A A A A A A E A Al A
1 206/218]124/264/214/196/174/214/210214/214/228198204[2361248
N A A A A A E A A
21334 20202120222198/198198/200[214/204/204[204200  |216[2201234218/230
EAEA A [EA b E A A
3124217701324 1318290232234/206/196/192/196/198/198/216/202(202122212201212[212232/258
N A A A A B BEA y B E B EAEA A A A
4 308]2382001206]  |216/216226/226(2521214214232256
A-A A A A A A A A A B[E A E AE AE Al A A A A
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AN A A A A B B A A A B B Bl B E Bl[E B E BlE AE Al A A
6 212 23203341256/210/270/270/318
A A A Al A A A B BEA A B E B Al A A A
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N A A A AN B A E A FAUB [EAEA A A
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N A A B A A A H H EA AE BE BE A
9 228(198202212224|216/230202/218(246/232123212748234248230/242
A A A A A A A AEA E A EA A A A
10194 3341236/218]2201236/216/216{226/2242486 190198
A A Al A A A A AA A B B E B E B Al A A A A
11] “ligsg 264320238]238/242254
A A A A A A A A A B Bl B A E A E BIE A A
12 220 23421423202181262250250[236/240[202
N A A A A A A A E A A A A A A A
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N A A A A A A A B BE A E AE AE A A A
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N A A A A A A EA E A N A A
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A A A Al A A A A A AE A E BE A A
22 204 2602440224/2440230220208220[212218[258268272
A A A EA A A A H A A A
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MED| 15/ 14 13| 11 16/ 19 20 23| 29 420 36/ 36 41| 34/ 22 20 16 12 10 15 11
B BB B B B B B B B B B B B B B B B B B
UQ 19 25/ 14| 36 56 55/ 60| 44/ 36 14/ 14/ 20| 16
L Q| 12/ 10 10 10| 12| 11 12/ 18] 20 32 24| 34| 34/ 29/ 25 36| 17/ 17/ 13/ 11| 8 8 10/ 10
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| ONOSPHERI C DATA STATION SHOWA-ST.
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45°E MEAN TIME (G. M. T
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| ONOSPHERI C DATA STATION SHOWA-ST.
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| ONOSPHERI C DATA STATION SHOWA-ST.
MAY 2022 ftEs (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON. 039°35.4"E PSWEEP 1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALI NG

H
p~]00101102(03{04(05/06(07]0809/10/11(12/13(14|15(16(17(18(191(2021/22
Bl BI[E Bl[E B[E BI[E BlE B[E BE Bl B[E B
1] 30 68 54| 55 64 45 57/ 59 34 38| 35 35 36 24 21 16 16| 35 34 17
d  |E BE B GE B G K E BE B
2| 34 36 43 68| 51 45 38 18] 22 38 38 30| 24/ 22/ 19 20| 14/ 12 12 9| 9 16 34
B G BE BE BE BE B CEB B B B B
31 34 29 32| 22| 53 58 50 35 36| 28 24 22 24 46 31
B B B C BE BE BIE BE BE BE BE BE BE BE B
41 36 37 29 32 61 32 31| 74 46 45 38| 36/ 32 20 16| 51 56 37
E B E BE BE BE BE B
5| 34/ 57 88 57| 35 16 48 14| 60 30 31 26| 25 23/ 23/ 16| 10 14 12/ 10/ 11| 40 22
EBE BIE BE B B Bl B C G ¢ ¢ ¢ ¢ C C
6| 38 30 34 25 36 14 11 10| 18 16 68 29
B G B EB B B C U C
7] 36 36 23 16/ 52 58 44| 46 23 27| 220 22 29 23| 14/ 10
CC C B B 00000 C a0 CC o EB
8 220 21 12 13| 33| 46] 49
G B CE BE BE BE BE B
91 41 35 53 46/ 53 58| 67 51 53| 45 39 24| 24/ 18 15 30| 34 29 32
K~ K B B E BE B G E BE BE B B
10| 38 40 35 34| 22| 29 47 110 18 18 23 23 16| 15 14 20 22 30 29
E BIE Bl CE BI[E BE B[E B C E B
111 28 51| 51 58| 52 52 60 53| 46 42 36 49 19/ 18 30| 18 14 15| 46| 15 38
B B E B G EBEB KEB B K
121 48 47 48 53 48| 54 57/ 32 56 37 220 20/ 16 14 22 17 31 32 26
BB B [EC GEC OFCEC EQEC O C O ¢
131 41 29 49 46 31| 27 19 34 37 22 24 16 44 63
B DCD C B C CE OF BE BE O OF BE B 0 C ¢ O
14 60/ 42 58] 30 43 48] 40 36 36 26 52 19/ 22 18
R R R
16CCLCCCLLCCCCCCLCCCCCCCC
IR R R R E R
N R E R
T C C O B GE B CE BE B B |E BE BE BE B
19 53 48 520 49 30 24 38 26 14730 12 12| 13 27 44
C B B B |EB B B B B BEB B B
201 42 30/ 52 72| 50 50/ 51 18] 24 25 30/ 31
0 C B Bl B Bl Bl CE BJE BE BI[E B[E B Bl B B
21 61 42| 56 59 63 52 19 21| 20 10 24 28 34
B B B B B BEBEBEBEC B C O C C C O
22| 33 27 40| 56 56 56 53 34 29 39| 79
K C C O C CEBEQ C C O O C C B ¢
23] 26 18 27 37 28 40 52 16 20 29 38
¢ CD C K B C BEBEBEB G [EB BEB C C C C B B
24 23 25| 21| 21| 48 19 24] 19 21 16 19
B B CE BE BE BE BE Bl BE B B B q
25| 38 26 26| 26 47/ 52 49 54 28 23 22/ 18 27 24 20 29| 35
26| C y T B C 0 0 0 0 C U0 JdCCC o C T T 0T 00
B B [EB E B BE BE BE B CC o 0 0 0 00 ¢
27 25 18 26 24 24 11 13 18 29| 21 35
BB C O B G C CEB B T C B B
281 47 87 84 48] 27 38 18 26 34 40 43
B O BB C B B BE BE BE B B B
291 33 33 55 42 28 41 29 40| 50 30/ 33| 16| 41
MR R R R
C T C BB B B B B C O C C C ¢
31 36 42 58 69 58 41 29 25
0001(02:03(04/05/06(07(08(09/101(21(12/13/14/15|16/17/18(19]201/21|22
CNT| 18 20/ 19/ 18| 20/ 21/ 21/ 17| 14 13 11| 16| 16 17 19 18| 16/ 15 13 10| 14/ 15 19
U |E B[E BE |E BlE B[E BI[E BE BE B
MED| 34| 36 42| 41| 51 45 50/ 51| 43/ 25/ 23 29| 26 24 23 24| 18 19 17 16 34 30 32
E BE |E BE BE BE BE [E B
U Q| 41| 49 52 58| 53 48 56 58| 53 46| 36 36| 34/ 38 29 34| 23 24 22 20| 41] 41 38
GE BE BE B GE BE Bl E BE BE B[E B
L Q| 33/ 30 27 26| 26| 28 35 24| 22 19/ 24| 24 200 20| 14 14 12/ 12| 16/ 29/ 28
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MAY 2022 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
H
p~]00101102(03{04/05/06(07({0809/1011|12/13/14|15(16{17/18(19(20(21/22/23
B B B
L1 12 10 19 20| 15 10 10 13| 13 38| 35 35 36 24| 20 16 16| 24/ 7| 6 16
20 8 8 8 12/ 15 20/ 13 10| 10/ 38 39 20{ 20/ 14 19 13/ 8 8 9 9 9 9 7 8
B B C BB B B
3 11 1% 1% 11 Zé 8 10 2% 1% 36| 28 23 23 15 46 12 12
41 12 20 15/ 14 9 32 31| 74 46 45 38 36/ 32 20 16 17 11 8§ 6
5| 6 12/ 15 15/ 12/ 11 10 11| 14 18 16 15 25 8 12/ 11| 10 14/ 12/ 10/ 11] 8 8 8
BB B C O O C U U ¢ T
6| o 14 10 9 8 8 11 10/ 18 186 11 9 18
B B BB ¢ C O 0
1] 16 14 10 12/ 11/ 10| 10| 15 16 17| 14 16 14 10| 8 10
CC C B B 0 000 CC a0 o0
8 ] : . 12 12 11 9 8 12 10 15
91 9 19 18 20/ 13 21 lé 2% 24 35| 41 39| 24| 24 18 15 1@ 17 8 7 %
100 7 9o 13 11 13 9 10 20/ 18] 18 12 16/ 16 16| 15 12 12 100 8 7
11] 3 8101@3232161%12163649 19/ 18] 30| 18 8 %12151010
121 14 12 16 24 18] 19 15/ 32 19 16 19 16 10/ 16| 14/ 18 17 13/ 10/ 9 15
B B B q ¢ C o C
13 12 16 10 16 11] 22/ 8 20 34/ 37 12 24| 16 8 9 10
B B T C EC O g C C O O
14 19 11/ 19| 24 14 14] 14 36| 36 26| 53 19 22 11
R EEREEEEE R R R
16 g g q g g g g g g g g g g g g g g g g g g g g g
IR R E R E R
N E R
T C C O B C B
19 138 16 33 17) 15 15 24 38 26 13 30 12/ 12/ 13 8 8 9
C B B B B B B B B B B q
20| 12/ 12/ 12 14 10 13 14 12 26 25 9 10
0 C B B B B B C Bl B B
21 19/ 29| 26 24 23 52 19 21| 20/ 10 12 9 10
B B BB B B FC B O O C C C ¢
22| 3 10/ 11] 33 16 14 30 34 29 39| 79
C ¢ O ¢ C C C C ¢ C C B O
23] 11 11 9 10 120 8 8 9 8 29 39
¢ C B C B B ¢ ¢ C C B B
24 11 12| 8 10 11 19 24| 19 16 14 16 19
B B C B B B q
25| 12 12 13 11 21 12 10 9 28| 23 22 18 27 24 10 11 11
T U B C 0 0 0 0 C U0 JdCCC o C T T O C 0 0
26 10 8
B B B CC o 0 0 0 00 ¢
27 10 10[ 26/ 6 9 11 13 18 22| 10 15 11
BB C C B ¢ 0 B0 U B B
28| 11 7/ 11 10| 16 18 14 20 34 13 8§ 8
B O BB C B B B B BB
29| g 3 120 24 16 41 29 40| 25 11 8| 8 10
NMEEEREEREEEE R R R
C T C BB B B B B C O C C C ¢ B
31 19 24| 36 30/ 19 8 10/ 16
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 20/ 22| 23 23| 23| 22 24 24 22/ 21 20/ 22 20 19 20 20| 20 18 17 17| 18 18 22 19
MED| 11| 12 12| 14 20/ 14 14 14| 22 24 38 33| 27/ 26 20/ 24| 19 18 12/ 16| 13/ 10/ 9 10
B B BB B B B B BB B B B B B
U Q| 12 16 19 36 32 18 20 58 41 32| 38| 58 32 24/ 12/ 12| 16
L Q| 8/ 10 10 11| 12/ 10/ 10/ 10/ 14 16 18 20| 20/ 16/ 15 16| 14/ 14/ 11/ 10/ 100 8 8 8
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JUL. 2022 ftEs (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON.039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALI NG
H
p~]00101102(03{04/05/06(07({0809/1011|12/13/14|15(16{17/18(19(20(21/22/23
g g ¢ q ¢ ¢ C C C EB G
1 50 68| 14 68 22| 22/ 41 70 70| 48 36 41 66
2| 42 46 53 49| 71 49 49 83 55 5§ 69 60| 52 61 64 eoEzg 57 48 44| 40 38 42 94
3| 59 60| 46/ 50 44 54/ 51 52 42 21 21538100 79/ 28| 25| 12| 34 58| 46| 40 24 28 31
41 36 31 42 55 65 55 53 75 58/ 71 55 38 3% 19 23 22| 14 1% 65/ 51| 52/ 73 74 50
5| 49 502 55 59| 49 42 50 48| 33 1& 58 57 20 20E2§ 48 46 50| 51/ 47 52 5%
6| 33 56 42 60 52 57/ 44 45| 18/ 13| 20 20| 17 19 23 12| 17 14 56 38| 42 56 58
K KE B B KIE B K
7| 25 32 39 56| 32 50 24 39| 29 15 18 ; 23 3% lé 1§E1% 32 45/113]105 79 5& 5&
81| 56110 48 71| 71| 60 76 52| 56 32 32 26 16 10| 14/ 52/ 72 80| 48 52 38 40
K K E B B B BE B B B
9| 50/ 42/ 36 36 47/ 39 14 12| 14 13 16 19 29 28] 32 12 30/ 32 43
E Bl[E B[E B[E B[E B[E Bl G E BI[E Bl B[E B E B
10| 49 49 44 42 380 17 16 14 12 13 14 41 3219 21 24E13E5% 34 33 36 36
11| 46| 35 34 32| 32| 54 95 15 49 61 15 16 31E3%E4éE2%E1§ 58 14 14| 53 84 85 48
12| 50 89 69 99| 58 51/ 51 49| 57 42/ 52 61| 31 36 27 25| 14 34/ 54/ 32| 32 40| 50 53
K KE BE BE BE BE BE B [E B B
13| 54/ 76 84 5@ 47] 50 43 35 30E1%Ezg 19 21 34/ 19 19| 23 58 25 70 49 52 25
141 38 44 34 32 48 12| 33 1& 1% 23] 18 23] 26 22E18 16| 36 41| 32 48 30, 42
15| 37 42 44 41] 40 56/ 59 54 45 19 20/ 20| 23 20/ 21/ 16| 29| 16 15 31| 42| 35/ 38 63
BlE BIE B[E BlE BIE BE B B B
16| 54/ 83 65 45| 57 52 61 54| 57 57 38 27 43 36 34| 24 20 24 47| 47 26
GE B[E BE B E B BI B B
L7107 320 34 27| 36/ 31 39 34 55 36 44 32 220 17 14| 58/ 22 53 50 41
E BE BB GE B[E BI[E B
18| 40| 41 48 44| 29| 16 18 14 20/ 36 35 18 17 39 55| 36| 74/ 56 44| 53 56 26/ 50
K K BB BE BE B
19| 62| 55 44| 63| 34/ 56 55 44 23] 59 38 32 24| 25 42 80 74| 78 76 38 48
G GEB B EB
20| 44/ 43 46 48| 81 43 61 44| 44 55 40 36 26 21 24 30 200 12| 49 25 28| 30
E B G @ E B[E B[E BE B B
211 32 46/ 39 76| 59 50 56 34| 19 18 18] 22| 19739 34| 35 40 51| 52 42| 38 47
BE BlE Bl[E BI[E Bl[E B[E BE B
22| 61 39 44 60| 53 46 48 51| 49 48 46 41 36/ 25 17| 24 19 15 18| 36 48 30, 47
Bl BE BE BE BI[E BIE BE B B
23| 35 38 64 58| 48 42 57 52| 58 42 53 39 22 28 22 24 22 52 58 54 39
B |E BE BE BE BE BE BE B B
241 35 49 42 61| 38 59 55 45 55 4% - 38| 38 4954é 3% 22 25/ 12 45 38 52| 30
25| 34 40| 35 45| 58 48 53 53 42/ 20 25| 200 16 17 13 15/ 55 53] 54/ 48 50 64
E BE B E BlE BlE B
261 27/ 37 48 45| 54 63 60 56| 48 86 1% 18] 19 25 20 2% 2419 14 5@ 2@ 50/ 40| 57
27| 45 48 85 47| 55 51| 62 67| 59 59 39 23 31/ 28| 18] 24 20 41 53 44] 39
G G G BB B
28 46 61 43 48| 61 50 52 54| 54/ 54 52 58 / 20 16 14 60 30 54
29| 51/ 58 50 52| 56 45 35 19 19 13 2% 2% 2% 2% 21 1% 18 16/ 18 42 57 26 28 34
30| 39 84 54 49| 54 60 50 57| 44 23 17 23 14 19 42 50| 24) 45 34 42
K B EB G G G K
31| 45 43 44 72| 44| 55 47 30| 26 53 32| 14 18 15 44 12 34| 42 40 40/ 35
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 30/ 30| 30/ 29| 30/ 30/ 29 30| 30 29 23U25E2% 30/ 30 31U30 28 28 26 25/ 30 30/ 30
MED| 45 46 45| 50| 50 50 51 46| 44| 36/ 26 28 ZZEZgEZéEZ% 18 22| 42 48| 48 48 40 45
U Q| 51/ 58 53 60| 58 55 58 54| 55 56 5% 4% 31 3g 32 25| 25 42E58 53] 52 56/ 50/ 53
L Q| 36 40 42| 45| 38 45 45 34| 26 18 200 19 19 18] 14 18 16 38| 35 38 32 36
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fmn (0.1MHz)
LAT. 69°00.4"S LON. 039°35.4'E

PSWEEP

45°E MEAN TIME (G. M. T
1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING
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+ 3 H)

45°E MEAN TIME (G. M. T.

1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALI NG

SWEEP

| ONOSPHERI C DATA STATION SHOWA-ST.

h'F (KM)

LAT. 69°00.4"S LON.039°35.4"E

JUL. 2022
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| ONOSPHERI C DATA STATION SHOWA-ST.

(0. 1MHz)

+ 3 H)

45°E MEAN TIME (G. M. T
1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING
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AUG. 2022 foF2 (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON.039°35.4"E PSWEEP 1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING
H
p~]00101102(03{04/05/06(07({0809/1011|12/13/14|15(16{17/18(19(20(21/22/23
A A Al A A A A A A F FF H F FH R B A A R A
1 28 37 46| 52| 46 47 55 41 34 45
A F F A A A A A A R F 7 F R R A A A A
2 38 34 32 33| 44| 54| 54 58 45| 48 37 19 16
A A A A A A A A A B B F F RR R A A A
3 51| 56/ 64/ 63 48| 44/ 30/ 21 14 14
A A A A A A A A 7 R-A AT R A
4 30/ 32 43 55 53 66 56 52 52 38 51| 14 41
KA A A A A A A A R R RR A A
5 32 44 59| 59 58 56 47| 500 42 20 18] 11 14
A A AN A A H F FI F FI F Al R A
6| 22 21 20| 26| 32/ 52 53| 64 66 60 56 43 41 19 23| 15 14
R A A H A RB FF R FF F A A A A A
1] 16 40 16 53 18 19 28 51| 56 63| 83 66 75 76 42
A A A A A A A N A A B A R FF F F B R A A A A
8 40| 43 45 50| 50 47 12
A A A A A A A B B A R B B B R A A A A A
9 43 50 73 10 47 63
KA A A A A A A A A B F R B B B B B N A A
10 40 56/ 62 63 17
A A A A A B A A B A B R FI B F AR A A A A
11 51| 58 56 82 61 52 32
KA A A A A A R BB B B B B B A A
12 30 30/ 36 38 43| 44 45 49
A A A A A A A B R R F F A A A A
13 20] 22 39 48| 51| 51| 58 53| 54 42 44/ 31
A A A A B A A A A R R R
14 42 43 48 52 60/ 57 59 52 42 25 21| 13 17 10/ 16
R A A R A F 7 R-R B A
15] 20 34| 44] 34 36| 41) 51 56 64 78 73/ 65 63| 52/ 44/ 50 38
A A A A A A R R B R FH F FFH FH A R R A
16 200 30| 24 54/ 64 61 73 70 52 50 42 33 24 13
A A R A A FF TR F F N A A
17 45 31 26 27 33 35 51/ 67| 82 81 90 94| 65 66 51 25 19
KA A A A A A F K B F A A A A A
18 25 38 42 57 59 56/ 54 61 60 31
BB A A A A A A A R R B A A A
19 48 43 45| 59| 58 54 59| 56/ 43 39 27
A A A B A A A A B A B B B R R F F B R R A A
20 50 43 41 56/ 37 42 18 14
A A A A A A A A A A B R B B R A A A A
21 48] 48 51| 50 40/ 36 33
KA A A A A A A B B B FF F R F A A
22 39 43| 46| 56 50{ 48 40 37 23] 23 16
A A A A A A R R F A A A R
23 22| 30| 43 53 61| 70 68 58 53| 52 44 32 28 19
A A AR A
24 35 26 19 20| 22/ 39| 32| 45 48 63| 72/ 79/ 69 55/ 52/ 40 27 26| 26 15
A A A F A A A FH F R A A
25 26 20 28| 44 45 52 61/ 57/ 55 60| 54 35 25 29 18 14
A A A A F FF R
26 25/ 21/ 21| 38| 39 50/ 64| 71 68 59| 56| 51 41 38 22 23 13 24 23
A A R A A A A AN A A Z F V A A A A A
27 24 46/ 50/ 54/ 61 67 78] 70/ 66 36
N A A A A A A R R R R R R R A
28 33| 35 38 45 45| 50 53 63 67| 47 39 33 28| 17 14 14
N A A A KA A N A B R F FF RA A A
29 42 47 53 61 54 56 52/ 72 39 36| 18
A F A A A F B B A B A A A
30 36 29 26 41 500 48 59 51| 47 52 44 39
A A A A A A A A F FF F A A A
31 47 35 42 49 51| 53 55 55/ 57 50 36 20| 18
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT % 4 4 4l 4 7 7 19 15 15 22 27 29/ 29 28 29| 28 29 26 22| 14 E{ E{ %
MED| 7 3E 30/ 37| 34/ 29 22 24| 30 36 44 50| 56/ 59 58 55/ 52 42 36 24| 18 14| 14 23
UuQ 2% 37 40| 44| 43 34 26| 32 38 43 50/ 59| 61 66/ 64 62| 56 51 44 2% 1% 16 24 3%
L Q| 16/ 32 25 30| 22| 20/ 21 20| 26| 32 40| 46| 51| 53| 55 51| 49 40/ 27/ 20| 15 14 13 18
AUG. 2022 foF2 (0.1MHz)
NATI ONAL | NSTITUTE OF | NFORMATION AND COMMUNI CATI ONS TECHNOLOGY, JAPAN
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| ONOSPHERI C DATA STATION SHOWA-ST.
AUG. 2022 ftEs (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON. 039°35.4"E PSWEEP 1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALI NG

H
p~]00101102(03{04(05/06(07]0809/10/11(12/13(14|15(16(17(18(191(2021/22
K G E B B

1| 46 18 781100] 55/ 56 47 46 56 4% 34E2éE2éE ; 200 21] 20/ 32 56 54 64/ 22
20 42 40| 36 42| 46 40 45 59| 44 24 56/ 27| 23 25 24| 23| 17| 53 54 29| 24| 55 33
B BE B E BE BE BE BE B
3| 42 79/ 50/ 48] 46 32 44 44| 44 35 34/ 29/ 200 22| 16 18 15 29| 28 44 42
G T G GE B K
41 48 87 65 60 58 58 60| 54 30E : 18 26 - 19E1% 16 10/ 16 13| 38/ 32 40
5| 45 45 41 56| 64 59 54 58| 38 2% 31 25 2é 19 19 22 220 21 15 34] 29 54 62
6| 33 35 40/ 50| 48 40 31 13| 50/ 14 18 220 23] 23 18] 23 14/ 13 47| 55 39 31
E BE BE B G B[ BE B
| 57 56/ 34/ 31| 31) 14 26 68| 16/ 23 37 32 27 32 32 41 58| 56 46 94
B~ |E BE BE BE BE BE B B
8| 55 46/ 90/ 45 58 63 57 48| 58 60 56| 32 29| 22 28| 34 31 56/ 40 46 83
E B E B B BE BE B BE B
91 47 26| 52 55 38 47 55 48| 74/ 57 54 43 45 45 37 22 29| 39/ 48 71
BE BEBE B B B B B B
10| 49 91/ 40| 56| 33/ 56/ 59 60| 63 44 56 32 27 40 16| 46/ 38
K] BE B[E B[E Bl Bl[E B[E BE B
11 50/ 58 55 41| 47 69 54/ 60| 38 44 43 38 30 45| 26 36 44 27| 80 84108
G GEBEBEB B B B B B B B
12| 66/ 76/ 68 58| 56/ 64116 42| 16 20 18 39 27 20 50
BE B |E BE BE BE BE BE BE BE B
13 48 44 41 42| 56 52 35 52| 42 24 24 25 35 48 36| 30 21 11 16 32/ 29 31
GE B G G G
141 44 48 790107] 47 60 65 59 61 61 35 21 24 24 14 53 43| 46 13 14
BE B [E B |E BE BE BE B B
15| 58 38 34/ 33 37/ 57 44 51| 34 34 20 28 28 24 28| 25/ 25 10 15| 22 17
BE BIE Bl @ E Bl[E B
16| 49 55 34/ 44 28 37 24 18 53 . 32 26 28 32 2% 29/ 701103 51| 44| 22 54
17| 23 38 65 82 48 30 19 30 15 21 28| 28 18 27 31 16 18 18] 21 54 53
B G G G GE B
18| 58 54/ 36 73| 47/ 47/ 49 42| 33 30 60 500 22 29 46 56 46 43 46
B E BE BE BE BE BE BE BE B B
19 51 67 48| 62| 51 32 49 58 51 28 28| 24 42| 34 32| 36 20 30 15 87108
B B B BE BE BE BE BE BE B B
20| 68 78 52 520 60 47 44| 49 62 37/ 34 24] 25 16 20 54/ 45 30
BE B G B BE B[E BE B
21| 58 35 62 63| 56 66 58 56 47 42 37 44 2130 20/ 37| 44 68 50
K B B B B BE BE BE B K K K
22| 93 70/ 56 60| 60 58 57 55 64 40 28] 29 24 17 16| 14 11 29
K K G G G G
23| 38 40| 56 44| 36 24 14 16 18 26 26 26 20 16 19 14 31 19 18
E BE BE G E B GE BE BE BE B
24 3% 38 30/ 41] 36 27 32 12 15 19 2% 32 2g 26 26| 21 . 17 16 10/ 9 29 35
25| 17 44 49 22| 58 60 42 38 26 20 24 24| 28/ 24/ 24/ 22 20/ 32/ 16 18] 77 36 39
G G E BE BE B
26| 42 50/ 34 54 42 38 42 49| 47 19 26 24 25 24/ 200 15 10 8| 8 40 26
E BE BE BE B
27| 27 420 71/ 57| 50 67 49 47| 58 50 27 25 28 28/ 37 23| 26/ 23 34 38| 45 39| 47
EBEBE B G G GE BE BE BE BE B
28 45 48 51 54 37 52 45 26| 24| 24 22 26 19 47 38 24/ 12/ 10| 30| 14 20
BE BE BE BE BE Bl G |E BE B
291 36 37 74 38| 41 63 59 68 59 61 38| 25 26 24 24 200 15 15 49 49 36
BB E BE BE BE BE BE BE B E B
30| 41] 35/ 39 42| 45 29 27 42 45 31| 26 23 26 22 23 20 20 16| 30 32 32
G E BE BE BE B GF BE BE B
31| 42 46 64 46| 48 48 61 65 48 24 24 37 31 30| 26| 24| 24/ 16 15 14 29/ 29 23
0001(02:03(04/05/06(07(08(09/101(21(12/13/14/15|16/17/18(19]201/21|22
CNT| 30/ 31 31 30| 31/ 31 31 30 29 27 25/ 26| 29| 28 28 28| 27 29 28 27| 29 30 30
E G E GE BI[E B[E B
MED| 46 46 52| 49 47 52| 47 48| 44| 30| 26 27 25/ 24) 24| 23/ 21 17 18] 38 42 38
E BE BE BE BE BE B
U Q| 55 56 65 58 56 60/ 57 58] 57 50| 41/ 35 32| 28 32 28| 29 32 38 38| 48 49| 53
GEB G G G IE BE B
L Q| 41| 38 39 42| 38 38 32 42 28 23 22 24| 25 22 16/ 15 15 26 29/ 30

AUG. 2022 ftEs (0.1MHz)
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| ONOSPHERI C DATA STATION SHOWA-ST.

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

P SWEEP

1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING

45°E MEAN TIME (G. M. T.
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| ONOSPHERI C DATA STATION SHOWA-ST.
AUG. 2022 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 Al A A A A A A A AE A E A E AE B B AE A A A
1 hso 2222182002120208246292
N AN A A A A A A AE AE BE B |E BE AE A A A A A A
2 3020278/266]226214/2120210[236/210[254/250
N A A A A A A A A B BEB [EA N A A
3 268]202218210200[214/242/254/220/190
N A A A A A A A A A A A
4 184/208/208[208204/202204216/198230254] |200
N A A A A A A A A BE AE A A [EA A A
5 24622402122020196212/196/196 1204240204
A A Al A A A AE A E A Q A A
6198 268202226210196/214217196/198/208/230208[202 194
N A A A A A A AE AE B E B E B N A A A A A
/ 306/342260288]230224/254/248/248244
N A A A A A A A A A B BEB EBEBESB B A A A A A
8 344/2920262288]266258
N A A A A A A B B AEA B B B [EB BEB O A A A A A
9 750 258/758] 348220
N A A A A A A A A AEA B BB B B B N A A
10 2800 [226234240 206
A A A A AN B A A B A B B B Q A A A A A A
11 22202220 12622201258
A A A A A A A A FEA E B BB B B B B B A A
12 23812400218218]324/240[252
N A A A A A A A A B IEAEBEBEB N A A A
13 2520226/226238/280228228228/238286
N A A A B A A A A A A EAE A A
14 206 230[2281234/2180202/206/188/200[228280[254 176
A A A AEA A AEAEA [EB A EB A A B A
15202 348 3220246236/218]230222226222/204/234/232/234
A A A A A A A E Al Bl[E BE B E AE BE B Al AE A A
16 338[308]  1254/230[214/218/214/210[218220200218 278
A A H A AE AE A A E A E A N A A A
17 222 348/380[31412000200220(226/210226/204[204/224224208
N A A A N AN N ©EA A B AE AE B N A A A A
18 200 206/322 29002402441256/242/330 212
BB A A A A A A A EA B A A A
19 2000 11941250(250[2282321240[224/224246232
N A A B A A A A B A B B B B BEA A A
20 242027002100224210[228/  [220/262
A A AN A A A A A A BE B B B B A A A A A
21002 3140246 2320262210
N A A A A A A A B BEA [EA B A A
22 2522080224254 1216/222/192(230204/{190/190
N A A A A A A AEA E A N A A
23 328]230200214/220[2201210202206/200[192252252 204
N AE A A A A A E E B E B A A
24 284 208]242226222256/204212200192/2121200266222[200 1190
N A A A A A A [EA N A A
25 310/24002101196/208[200210206208[200174190202186/252
N A A A AE AE A AE A A
26 37013600 |3320202226222/230[216/202/212]21221202120202[232/206196/200
N A A A A A A A A AE A EB EA A A A A A
27 262216/216236/266/234/242/250266
N A A A A A A AE B E A E A A A A
28 286/2300252230216/226/224/226250212224224[2421240206
N A A A A A A A A A B B E A N A A A
29 258/234214/238/214/218/210[214
N A A A A A B B A B BEB EB A A A
30 214 24024002522320240230228214 1196
A A A N A A A AE A B EA A A A
31 204 256254 |2321230234/216[216/206214214276
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| '3 1] 2 1] 1] 3 3 5| 13 14 21 21| 29 29 28 28| 28 29 24/ 20 12/ 9 5 4
E AE A E AU U [E
MED{202/280253/204[2001348348/319[268/210230224|224/223218/213215/216/226/218[204203/195202
EAE A |E AE AE [E B EAE A
U QJ202 3701360359/3111256/254/253236/237/252/236(234/245/2491233]241253242208
L Ql198 206/214/259/234/202216217/215/214/208/207[207/203/213/208]195/198192188

AUG. 2022 ' F (Kkm
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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

SEP. 2022
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| ONOSPHERI C DATA STATION SHOWA-ST.

45

SEP. 2022 foF2 (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON.039°35.4"E OSWEEP 1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING
H
p~]00101102(03{04/05/06(07({0809/1011|12/13/14|15(16{17/18(19(20(21/22/23
R R A Al A R A A A R A
1 37 37 35/ 38| 43| 46 48 53 51 42 44 36 34 37 15 17
A A A A A A A R I FF R B A
2 271 37/ 500 57 62 62 71 64 77| 59 55 42 31| 27 18
A A A A A A A B R F F FF B A R A A A A
3 50 44 47 52| 50/ 54 58 99100
A A A A A B A A B B B B B B F B F KA A A
4 70 43 39 26| 48
A B A A B A A B A B B B B B F R A A A A A
5 50 57 47 42 39
A A A A R A A B A B B R R R A A A A
6 61 46| 47 50/ 52 53] 55 55 49 22
KA A A A A R A B B R R KA A A
1 34 38 44 58 63| 55/ 63| 56 50| 44 77
A A N A A A B B B B B B B B F N A A A
8 38 48 50 46 48 38
A A RA A R A B R R F B B
9 40 42 44] 49 50 55 68 |106 50 38 34 40 30
KA A R A A A BB R F F F R B A A A A
10 34 46 40| 48 600 66 69 70/ 72 61 40
A A F H F A A R FH V F A A A
11 39 27| 34 41| 45 47 54 58| 68 68 74 72| 66 56 54/ 34| 19
A A A A A B A A R R R B F FF A R
12 45 49 52 61 65 64/ 65/ 61 60 51 40| 25 28 19
AR A A R F F R
13 21 32 18 26/ 40| 52 58 70/ 73| 85 86 88| 85 75 66 64 50| 40/ 28 20| 15
R A A A A A I F A A
141 13 44 48| 53 62 66 77| 84/ 84 86 82| 88 72 66 61 36 34
FF A FF F R
15] 40/ 42 48 45 46/ 52 51| 54/ 58/ 69 70| 71 76 82/ 72| 71 60 62 53 44/ 31 21 14
A A F A F FH F H
16 \ 39 ] 4‘& 21 26| 35| 46 56 68/ 81| 82 86 88 81| 68 65 60 50 32 28 28 23
17| 23 44 50| 33 41 41 39| 51 55 67 79 86 88 90| 81 83 79 58 52| 34 28 24 18
N A R AT R A A A F F A A A
18 41 39 34 43 49 54/ 62/ 72 65 62| 60 62 57 54 28
A A F F F A A R I~ A A A A A
19 48 22 36 41| 42| 47| 51| 58 55/ 59| 70| 85 75 58
A A A A A A A B BV A A A
20 55 60| 64 62 67 70| 67 64 56/ 42| 32
A A A A R
21 41 29 32 34| 44 49 56| 58] 64 70 73 75| 66 61 56 49| 40/ 31 26 21
R A R 7 R A A
22| 18 19 20 22 25 40| 43| 50 60 64 80| 83 75 75 76| 77 71 54 53| 38 22
N A A A A F F B HF FF A A A
23 46/ 52 54| 61 66 75 80| 86 |105 96| 96 77 47 30 20
A A A A F A B8 B B R R R R A A A A
24 48 40 48 52 57/ 59 68| 70| 66/ 44 49
A A A A A A B B F
25 46/ 50 52/ 58 69 79 81 88 87 90 62 43| 39 39 35 27
AR A A A A F
261 19 37 51| 61 68/ 83 93] 94/ 91 94| 93| 86 72 57 51| 46 33 30 22
N A A B A F FR R A
27 23 47 520 59 68 61 60| 64 68 71 86| 66 52| 44 45 28 23
A A A A R
28 30| 38 44| 50/ 52 54 54 54 55 55 56| 51 54 48 50 50 41 41 18
RR A A F A A 2 FA R R
29 21 27 48| 52 58 60/ 58 74/ 78 76 70| 68 62 63 50| 31 22 24
FA A A F A F R R R B 7 FF FF A A
301 20 42 40 50| 54/ 54 57 55 66 80/ 83| 74/ 76 54 39 32 25
31
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 6 7| 10 % 1% 10 13 17 21 23 23 24| 27 26 29/ 27| 29 29/ 29 26| 21/ 16 10/ 10
MED| 20| 37 32 3;1{ 40 3% 40/ 44 50 52 57 58| 64/ 68 70 72| 68 61 54/ 48| 34 28 25 20
UQ| 23 42 4& 42 46 4é 42 50| 54/ 58/ 67 75| 82 78 82 83| 84/ 72 58 51| 40 3% 30 2%
L Q| 18 21/ 32| 24 32 25 33 38| 43 47| 52 53] 58/ 55 59 65 60 53 44 38 28 24 21 18
SEP. 2022 foF2 (0.1MHz)
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| ONOSPHERI C DATA STATION SHOWA-ST.
SEP. 2022 ftEs (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON.039°35.4"E OSWEEP 1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING

H
p~]00101102(03{04(05/06(07]0809/10/11(12/13(14|15(16(17(18(191(2021/22
G E B[E BI[E BlE BIE B K E B
L] 41] 93 57| 51| 44 20 41 62| 52 48 23 35/ 27 24 28] 21 19 12 18] 14 9 31
G G G G GE BE BE BE B B
2| 30 36 42 45| 45/ 50 48 42 23 23| 26| 26 26 26| 21 17 20 13| 15 53
K F BE BE Bl GE BE BE BE B8 B K
3| 52 44 64 67| 42 63 40 45| 40 36 29 31 37 34| 24 40/ 20| 32 44 82
B B B B B B BEB B E B
4111711131101 58| 56 82 47 39 54/ 30/ 12 43| 48| 44 67
B B B Bi B Bl B BE BE BE BB G G
5| 586 52/ 96 58 46 43 37 46| 35 42| 44 39| 59
B Bl BI[E Bl[E B[E BI[E BE B E B[E BlE B
6| 33 66 48 62 64 52 54 57 38| 41| 35 32 23] 23 44 21 13| 33 32 32
Bl B|[E BIE BIE BI[E BI[E B[E BE B YV
1] 88 43 44/ 73] 42 50 42 48 35 30 42738/ 40 40/ 34 2219 |102 96 44
BB B B B GE B B B BE BE BE B
8| 56 33 26/ 50/ 50 52| 50 35 200 24 17] 41] 47102
B EB d B BEB BE BE BE B EB B
91104 54/ 49 57| 50 88 34 48 39 25 43 31 39 16 19] 23 20
E Bl Bl BJE BE B[E B[E B[E BIE BE B B
10| 32100105 54| 41 43 52 42 37 34 45 35 31 24 39/ 33 27 52 40 30
Kl G E BE B[E BE Bl G
11 52 70 38 18] 33 52 59 33 24 28| 28| 27 25 38 39| 38 26 39| 13 42| 42
B E Bl B[E Bl[E B[E B[E BI[E B[E B[E BE B|[E B
121 42 61 43 47| 54 62 80 49 49 39 28 35 42 34| 33 34 31 21| 13 22 36
E BE BE BE B G G § G GE BE BE BE BE B
13 27/ 22 47 28| 24] 15 16 19| 21 25 28 44| 32 15 15| 18 12 10
6 G G G G § G G EB
141 10/ 30 41 52| 58 56 30 29| 29 26 18/ 12| 12| 33 41
G G q G G EB EB
15| 36 34/ 63118] 41 35 22 22| 25/ 29 29 29/ 29 29| 26 22 20 12| 12 8 14
Kl E B G G G G G GE BE B
16 19/ 19/ 22/ 22 27 13 25 14| 19 26/ 29 31 31 30 28 20 10 9 15 12
K E B G G G G G E Bl[E BI[E B/[E B/E B
171 25 29 25 30 29 35 35 26| 23 24 28| 28 23 23717 24] 15 11 10
E BIE B GE BE B
18] 32 54 39 46| 38 36 24 51 4% 25/ 30| 35| 29/ 29 30 3% 2% . 18 20| 24| 40| 56
191 41 49 42 17| 23 63 57/ 43| 24| 29| 26 26 34 28 35 37 42| 40| 32| 43
B BE BE Bl G G Ce GE BIE B
20| 42 47 58 54 61 58 54 52 371 32| 31 31 26 21 14 16/ 35 39
G G G G G G @G G (@ E BE BI[E B E B
21| 50 31 56 56| 48 23 18 30 220 20 220 22017 12| 10 15 10
E B E B G G G G
22| 51 19 42 35/ 30/ 16 16 23 26 27 27| 29 28| 23 25| 24| 22| 16 14| 14 32 28
§ G E Bl B/E BI[E BI[E BE B
23| 35 66/ 91 46| 50/ 34 37 15 28 28| 31| 33 40/ 50 40/ 30/ 36 31| 45 44 53
BB B B GF B GFE BE BE BE B GE B
241 61 52| 71 36| 32 486 23 40 38 38| 43 24 25| 32| 46 80
BB G G GE BE B GE BE BE BE BE BE BE BE B
25| 55 48 43 44| 36/ 50 41 33 30 30| 36/ 44 36 22 16/ 17/ 19
G @ E BJE B
26| 57 33 39 52 47 53 50 33 301 30| 30/ 32 32 33| 32/ 23 21 13| 11 16 16
B G G GE BE BE B E B
271 33 33 18 51| 43 64/ 37| 49 34 27 30 27 36 24 23 28] 15 20 20
K G G (@ G G G G E BlE BlE B
281 37 56 43 47] 49 27 24 24| 24 30 30/ 27 18 13 10/ 10 10
K G G G [EB G G G G K
291 15 30/ 51 40 27/ 51 51 28| 24 29 34| 38 27| 28 200 13 12 24 17
EBEBEBEBEB BEB § GEB G
30| 23 41 34 56 47/ 52 47 38| 48 46 37 37| 43 33 34 250 20/ 19] 25
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/ 29| 30/ 30| 29| 27/ 29 25| 25/ 23 23 24 27 25 29 27| 29| 29/ 30/ 28 30/ 30/ 28
G G G GU G GE GE GE B
MED| 41| 44| 44| 50| 43| 500 42| 37 24 27 22/ 18 18| 16 32/ 32
E BE BIE Bl GE B[E BI[E B[E BE B
U Q| 55/ 58 57| 56 50/ 53 53 48| 44 34 30 32| 35 38 34| 36/ 30/ 23 25| 33 42 48
G G @ G GE BJE BlE B
L Q| 39| 32| 39| 40| 32 34 24 20| 24 27 29| 29 29 26| 24 13 13 16 16

SEP. 2022 ftEs (0.1MHz)
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| ONOSPHERI C DATA STATION SHOWA-ST.

47

SEP. 2022 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
DH000102030405060708091011121314151617181920212223
1] 33 15 16 21| 10/ 10 10 26 19 15 14 16| 16/ 26/ 24/ 28/ 22 19 6 11/ 10, 9 8 8
2| 1 9 16 14 16 13 12 10 14 12 15 14 14 14 20 14 13 17 20 13 15 12 | 15
3| o 8 8 1512 14 14 11 23 36 20l 15 31 37 34 24 " 24 12 7 1 9 17
010 2002 8 Canag 00 T N P gy Uaa 1o 1) 9l 10 10l 8 18
5 7 "l Caaar Tse % % P araelas e 10 9 8 6 18 14
6 o 25 14 37 30 12 35 | 17 38 41 35 32 22, 14 44 21 13 6 6 8 7
7| 11 11 16 11 12 20 15 24/ 12 19 ° 42 38 40 a0 3¢ 22 19 16 10 12 11 14
8l 10014 71716 16 14 0 0 % Yadas %0 % 00 24 16l 10 10 11 s
9| 19 17 13 10 13 12 21 18 10 21 24 16| | 40 43 | 31 38 16 13 12 20 O
10| o 7210 12 813 16 17 18 34 . |45 35 30 24 39 33 27 |13 8 8 15
11| g 8 8 8 11/ 14/ 13 13/ 14 14 16 15 16 16 38 39 38 26 10 8 11 9 11 9
12 o 8 11 1011 " 1o 30| 22 220 39 | 28 35 42 34 34 34 31 21/ 13 8 7 7
13| 8 7 8 o 8 6 7 11 21 24 28 44| 18 18 18 19| 18 16 17 14 18 12/ 10/ 10
141 70 o 9 12 14 11 10/ 12] 14 16 16 18 17 16 16 14/ 13 12/ 9 11 6 8 10 10
15 8 8 11 292/ 15 11 12/ 11] 13 14/ 14 13 17 17/ 13 17/ 14 12/ 10 12 8 8 8§ 8
16] 6 8 7/ 9 9 6 10 14/ 21 15 14 14| 16 18 15 13 13 13 10 10 9 7 7 7
17) 8 9 o 8 8 10 9 26/ 15 14 14 16| 13 14 14 11| 13 14 17 24 15/ 11/ 10 9
18] 10 10 16/ 16/ 10/ 10/ 10/ 16/ 11 12 16 24| 18 28 30 20| 14 10 18 20/ 8 7 9 9
190 9 17 17 9| 8 23 14/ 12 10 13 14 13 11 11 11 9 13 22 22 12[ 8 8§ 9 9
20{ 15 11 36 15 20 22 33 32 ° " 37 32 20 15 15 13 14 12 11 14 16 8 9
211 16 12 38 18 13 13 10 12 12 11 15 12| 12/ 22/ 15 10/ 11 11/ 17 12| 9 8 10 9
22| g 8 6 8 8 16 9 11) 23 15 9 10 14 18 13 10[ 10 9o 7 9o 8 8 8 8
23| 8 21 8 10/ 10 8 10 11 11 14 13 15 33 " 40 50 39 30 13 11] 6 8 11
240 717 12 15l 10 s0 10 1 % % % 23 40 16 38 38 43 24 22 25 11 13 14
25| 10 14 16 170 14 14 ° " 20l 10 14 16 33 30/ 16 30 36 44 36 22 16 17 19 16
26| 11) 11) 16 14] 13 15 14 13) 11) 14 14 11) 15 13/ 13| 9 12/ 12/ 12 13 11 10 § 10
27| 9 12 s 13 o " 24 16 16 14 12 14 12 12 12 21 36 24 23 18 15 10 12 10
28| 10 18 17 18 17 14 12 14) 14 14 14 11) 13 13 13 12| 12/ 11] 10/ 10/ 10/ 10| 10 13
29| 10/ 10/ 17 11) 13 15 19 11) 12 12 11) 17 38 17 16 16/ 20 14 7 7| 6 8 6 8
30| 8 10 11 15 19 23 11 11 ¢8 46 37 37 43 | 33 19 18 34 24 14/ 12 8 9 10
31
00/01/02/03({04/05/06(07(0809/10/1112/13/14{15(16(17/18(19(20(21/22/23
CNT| 30 30/ 30/ 30 30/ 30/ 30/ 30 30/ 30/ 30/ 30| 30/ 30 30 30| 30 30 30 30| 30/ 30| 30 30
MED| 8 10| 12| 14 12 14/ 14 15 18/ 15/ 16 18] 18/ 20/ 22 20| 19/ 18 17 13/ 10 8 10 9
UQ101517171522192523453535403538383530221613111114
L Q] 8 8 8 10/ 9 11 10/ 11) 13/ 14/ 14 14| 15 16/ 15 13] 13/ 12 10 11| 8 8§ 8 8
SEP. 2022 fmin (0.1MHz)
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| ONOSPHERI C DATA STATION SHOWA-ST.
SEP. 2022 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 Al A A A A AE AE A E B A
LI hos 2761256/230[200226/228250[212/212/204202[230288202
N A A A A NE AE A E A EA B A
2 3120260234/220208/218230/224/200214/206/250232(260280
A A A A N AN A B [EB |EBEB 8 ? B A A A A A A
31 hos 196 360264/234262364/25623
N A A A A B A A B B B B B B B BEAEA AN A A A
4 314318216246
N B A A B A A B B B B B B B B BESB A A A A A
5 254212288
A A A A Al A Bl Al B Bl Bl BE B[E BE B[E AE B EB A A A A
6 244 306282216/2300256244/282
N A A A A A A A AN O B BEB BEE [EB EB Y A A A A
/ 260 3100 [30202920248236/252
A A N A A A B B B B BEA B B B B N A A A
8 206 244 2400232234
A A A N A A A A B B B B EB EA BB
9 236 246 214214 234256228248278332
N A A A A A A A A B B BESB ? B A A A A
10 28812400240232]23 286250
A A A A A A A AE A E A B E B A A A A
11 264/226214214|2300216  234[258214206  |200
N A A A A B A A A A B B [EBESB EA A
12 226024202941256/236/234/244/238/230[322] 212
N A A A A AE AE A
13 296250250240218246222224212210210226212202232204226274
N A A A A A A E A A A A
14 206236222194218212212228222234220210252228
EA A A N A A ? A
15 zeg . 24% 1 A20819020224222621021021621021221221220221621 230
16 224 314119002000226/222230[220[220206/218202/2022022262142261226254
EA A E A AE AE B E A
1703200 1204240318 1376/318/202214/224/224[210210212218218218/208/220[236/236/246/270
A A A A A A EB |E AE A EA A A A
18 212 |16l 1176 20202280240[230[228218220[2301228/228252260
A A NE A A A A E A E A EAEA A A A A A
19 204|284 2520240218218/198/224/216200[236248242
A A A A A A A A B BEB g N A A
20 2820226/192224222210[2200206/198217226
A A B A A AE A E A
21 316/2500230222206/206/206/228/214/208]216214220210[208218222276
EA O A A AE B E B EA A A
221312348 348208222222198210196210208204198230202198208198278
N A A A A A A A E B BE BE B N AE A A A A
23 20812220212212256 330290234236268 264
N A A A A A B B B B A B [EB B A A A A A
24 188 260 238242 268284292
N A A A A A B BEA [EA [EB E BE B
25 2702002282220254/224/216/228(23012302122262361244262284
FEA AEA A A A A A A
261340 1310 2260212212212/198/198/208/220{216208206206202202236/242
A A A A B A A A E A EBEA A A
27 232 2502040222]222232248248228228/228254[270294
N A A A A AEA H E B
28 324268252230220220216214214224218200212196216210218286
A A A A A A B H N A A
291 "o 294216216228218256220206220220210206218238 282
N A A A A A AE AE B BE B BE B 8E B EA A A
30 2621406 298272 2721228236/276250230[280280
31
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNTE ﬁ 4 1 3 4 2E 2ull 17/ 19 22 23| 24 23| 25 25| 28 29/ 29 23 21U15 9U 9
MED316213209240264272305229226222217220216222217220227219215226223224226258
E A EAE [E A EB EB EE E E E B
U Q%32284232242301 32002940256/2400228230239/2321260[241(2352442747/248]260288241/283
L Q[289/206204/236[230  |198208[2120212212214]210/214213210[217/211207/208[215[214220/248
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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. 2022
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50

OCT. 2022 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 F H F F A
1 200 28| 37 40| 48 58| 58 62 68 71 70 74/ 77 78| 70/ 63 64 58| 43 45 24
AN A A A A A F
2 40/ 27 54/ 60/ 59/ 65 73 81 |103111/110/ 73 52 48 27 23 22
A B A R H B B F N R
3 27 39 31| 64 46 51 56 62 63 67| 67| 63 49 43 51| 42 28 26
N F F F A A A A A R B R F B FF A
4 56/ 40 51 49 51| 52 61 61) 64 59 65 50| 48 39 52
A A R A A A Al R F V F A A A
5 53 51 40 42 47 52| 60 68 70/ 72| 72 64 62 53| 31
A A F H F FH R R R 7 FI A A
6 41 59 59 32| 44 47] 50 60 56 64| 62 76 96/ 98| 66 68 59 36| 34 52
RRA AN AN B A R R B B FI R F
1] 32 45 53 48 52 54 67 74/ 70| 65 53 52 54| 45 43 26 22
RF F N F F R FFF B A A A A
81 20 28 33 30 43 51 50 520 58 61/ 61| 60 64/ 77 94| 94 58 43
N A AN FH A A F A R-R B F F FZ R A A A
9 40 47 49| 54/ 51 61 71/ 98 84| 63 51 49 50| 30
FFA BJ R F F F R V A A A
10| 32 57| 46/ 32 50 46| 65 68 70 64| 64 68 74/ 72| 64 62 62 51| 41
A A A A R FH A A A A
11 43 60 56 64 67 68| 75 72/ 70 69| 66 67 64/ 58 53 41
A A Al F A F FI A
12 44 49 58 67 69 69 75 81| 82 86 85 81| 80 73 66/ 58 54/ 54 40
N A A A R R A F A
13 57| 37 550 58 64/ 70/ 74| 78 80 79 80| 70 72 69 55/ 52 45 38
A A B A AT R A R A F FF
14 33 35 44 52 44 53 58 80| 56| 54 50 53 49| 36/ 42/ 28 20
FA R F A B A A A R A A A
15 44 45 49 46 54/ 62 73 80/ 94/ 96| 86 75 64 61| 45
A A FH A A A A A R R F
16 1 3£ - 49 56 55 58| 60 67 76 74| 67 48 48 44| 40/ 40/ 35 26
17 : 35 43 40 48| 56 64 65 73] 80 76 78 82 77 75 70 4% 41 42 42 41
18] 41 46 46 48| 48 59 64 71| 74 80 79 81| 82 78 76/ 75| 74/ 70 64 59| 48 38 18
AN A A A F B F FH F F
19 53 52 55 48| 49 50/ 56| 54 56/ 60 60 60 61/ 56/ 57| 48/ 44/ 36 36
IR A A F A A F F
20 32 4i | 38 : 59| 64 68 68 73] 76/ 76/ 73 67| 64 58 56 65/ 50/ 46 36 32
21 42 48 53 59| 61 66 74 79| 84 89 82 68| 67 65 60 54/ 51 51 43 32
A A F F F FIF F / A A A A A
22 51/ 52 42/ 47 52 58| 65 59 64/ 72| 79100/ 99 82| 56 38 32
AbR A A A A A F B Al A A F
23 46 45 43 42 51| 44 45 46 49| 52 51 50 41 45
FF A A A F A R F
24 3% 32 32 36 35 49 51| 52| 56 58| 62| 64 63 57 54 49 4@ 46 45 39
251 33 46 320 40 500 56 66 68 72 74/ 77) 790 79/ 75 72| 64 65 63 52| 41 37 4£ 42
26| 46 52 52 56| 61 70 78 84| 83 83 83 80| 74/ 79 75 73| 73 68 62 62| 52 43
A Al A A F F F A
27 34 39 51/ 58| 66/ 73 68 70 71 69 74/ 74| 74/ 62 50 45| 45 34 34
A F R H A A A FIF Al A R A
28 41 34 39 520 56/ 59 60 67| 67 72 75 77| 75 73 53 39 37
F FF BB A A B R B B B R B F A
291 44 37 41 44| 35 50 55/ 58 47 46 41 37| 42 38| 34
R A A FF R A BB F R F A
301 33 46| 43| 50| 47 49 61| 68 80| 84 77| 66/ 57 62 56| 45 44 34
N A R A F B A A R A A A
31 45 43 50 55 59 62| 66 69 78 84 80 78 55 34 45
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 11) 13 16/ 20| 16/ 18 19 20 23 28 27/ 27| 29 29 31 30 31 29/ 30/ 30| 26/ 23 20/ 12
MED 32 41 40/ 44| 43 48 50 54| 58 59 64 67| 68 72 76/ 74| 66 63 58 51| 45 43 36 31
U Q| 44 46 42 51| 50 5% 56/ 59| 65 67/ 70 73| 78 79 82| 82| 74 71 64 57| 48] 45 4% 42
L Q| 32| 32/ 35 35/ 41 40| 45 48 50 50/ 54/ 58 60/ 66 70/ 68 63 55 52 44| 41 38 31 24
OCT. 2022 foF2 (0.1MHz)
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| ONOSPHERI C DATA STATION SHOWA-ST.
OCT. 2022 ftEs (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON.039°35.4"E OSWEEP 1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING

H
p~]00101102(03{04(05/06(07]0809/10/11(12/13(14|15(16(17(18(191(2021/22
K G G T G G E B K
1] 30/ 30 18 18] 30 30/ 23 32 34 29/ 29 30| 33 20 21/ 11 11
G G BE BE BE BE B
2| 42 36/ 38 33| 45/ 50/ 50 32| 25 27| 34 31 48 48 32 34 31| 18] 38 20 20
BE B G BE BE BE B G GE BE B
31 40 16/ 60| 36 79 26/ 46 30 36] 35 32 36 37 33 38 26| 23] 22| 56
BE Bl G BE BE B GE B
41 53 34/ 34/ 43| 48 54 34 57| 51 26 36 37 30 220 22| 26| 16 28| 61
G EB G G G GEB  EB B
5| 36 87 36 39| 50 46 60| 40/ 35 32 30 28 25 24 24 39| 36
G E B E B[E Bl[E B[E BI[E B
6| 52 52 28 48 19 20 40 33 38 39 40| 44 37 47 47| 27 28 32| 29| 29 85 39
B B E B BE BE BE BE B E BE BE B
11 41 63 44] 49 46/ 46 64 320 31 32 50 33 35| 32 26 37 43| 38 25 48
K GE BE B G g BE B
8| 24 25 30 32 28 19 40| 53| 44 51 35 35/ 33 32| 30 300 19| 36 44 49
K E8 BE B GE BE B
91 51 47) 40/ 28] 59 56 44 60| 42| 38 44 46 33 29| 35/ 28 30 40| 30/ 44 48
B E B G § GEBEBEBEB G G G K
10| 30 59 38| 82 22 36 42| 44 42 32 45 50 45| 39 18] 20 37 29
G G GE BE BlE BE BE BE Bl G GE BE Bl[E B[E B
111 50/ 60 40/ 55| 59 48 44 33 33| 36 40/ 35 37 23 19 34 10 29
G G G § G G G G E B
121 57 42 54 38 44 24 27] 27 37 32 31 28 220 17]°11] 10 32
G 6 § G G § G EB GF BEB
13| 54/ 55 54 46| 53 23/ 52 36| 34 29 27E : 34E I 26 22 11 12 32
14| 44 76 68 71| 60| 33 32 56| 49 60 64 48| 36/ 39 50 35/ 35 35 33 46 29 28 17
B GEB G GEB J G G G
15 34/ 47/ 40 38| 50 41 59| 47/ 45 34 29 36 26 21] 300 37 41
G GE Bl GE BE B GE Bl G GE B E B
16] 53 4% 56/ 39 54 55 52 52| 37 1 34| 30| 46| 46 4% . 30/ 22/ 14] 16
171 g9 43 47| 39 39 34| 33| 33 33| 35 40 34| 36| 28 26/ 20| 16 30 16
G § G G G G E BE B
18] 15 15 21] 26| 18 18 29 32 320 32/ 29 31| 33 40 18 29| 18 14 11
B 96 6 G E BE BE B
191 40 45 57| 46| 35 41) 46 44| 43 40 28 30| 28 25 23 20| 20 14/ 10
GE B G 6 4§ G G G E B K
201 15 38 50 48| 36 55 52 33 33 31 35| 34 24| 26 26/ 26 23/ 20 19
G (@ GE B[E BE B G G @G G G G G
211 36 78 70 46| 48 38 37 33 38 31 38 32 17 13
G G GE B [E BE B G
22| 51 66 45 41| 42/ 47 42 40| 40 45 32 45| 35 51/ 46 33| 35/ 59 57
G BE B G G § G G
23| 44 40 52 49| 48 43 47 42| 38 34 37/ 30 26 22| 30 22| 44| 46| 54
EBE B GE BE BE B |E BE BE B G
241 29 28 21 52| 54/ 45 33 30| 48/ 39 36 4736 32 30 29 34 32 23] 19 12 14
GE B G G § G G G G
251 29 35 51 28] 29 35 43 32 28 33 35 35 24 22 15
G G GF B ® ¢ ¢ ¢
26| 12 15 18 24 23 36 31 36 3g 3% 3% 3% 3% 33 26 16 25 42
27| 57 38 80/ 76 52 44 48 47| 39 36 38 38 34 32/ 38| 40 21| 37 35
E B GE BE B G G ¢
281 37 40/ 29 21| 65 55 56 47| 48 40 37 34 36 34 31 27 701106 58
B B B B BEB G BEB
291 40 35 36 30 28 52 63 50 43 33 37 37 26| 30 25 33
G B BE BE BE BEB GEB G G
30| 93 51 47 32| 32 27 48 48 49 38 50| 50 29 28| 29| 20 38
B G G GF BE BE B GF BE B G
311 92 56 40 44| 33 41 51| 49 49 36 32 330 27 28 47 39| 50
0001(02:03(04/05/06(07(08(09/101(21(12/13/14/15|16/17/18(19]201/21|22
CNT| 31/ 30| 30/ 31| 30/ 29 30/ 31| 28 29 27/ 28| 29 29 31| 30| 31 30/ 31 30| 31/ 31 31
E G GE GEGEB G G G G @
MED| 41| 41| 42 39| 46| 41 42| 42| 38| 31 34 36| 33 22/ 25 33
E BE BE BE BE B G
U Q| 53 56 54/ 48| 54 46/ 48 53] 46 38 37 36| 37 40/ 37 35 32 31 29| 30 39 48
G G G 6 4§ 6 G G G
L Q| 30/ 35 34 32/ 30 21 32 33 32 31 27 24/ 21] 16| 14 16

OCT. 2022 ftEs (0.1MHz)
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| ONOSPHERI C DATA STATION SHOWA-ST.

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

0 SWEEP

1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING
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| ONOSPHERI C DATA STATION SHOWA-ST.
OCT. 2022 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 IN MANUAL SCALING

DH000102 03{04(05/06/07(08109/10(111(12/13/14/15(16/17/18(19(20/21(2223
A A A A Al A H E A A
1 216 246240212200226210202212218214208220212206236246
A A A A A A A H B BE N A A A
2 280202206/218218/210 272230226248234
A A B A A A A~ BE B B [E B EBE A AE A
3 25202741 13081238 |240[2522521282(232/308/314266(2521294] 274
A A A A A A A A A B BE B E B A A
4 238 1254|266 1256/228240[240238222[220224
AbA A A A AEA A A A A A
5 372 2802102320246228204210[228/238252240[308
A A A A AE A AE B Bl B[E BlE B AE A A A A
6 226/ 1352 |274/266278 296/334/204244234) 1746292
A Al Al B A A Bl H B E B[E BE A AE BIE B ?EA
71296 2000 12220212234 2301250250250226272/302260[284358
A A A A A N ANE AE A BE B H B K A A A
8 206 310220 236198232232226244 218198
A A A A A A A A A B B B B AE A A A A A
9 286 230246240268232264282
A Bl AE A AE A A B H B B A A A
10202 126 |41 236206208216 268242230232254
A A A AE B A A A E B E B A A
11 132 2602400218218/256/2881242242|228242222230 96214
A A A Al A A E A H H A A
12 276216200230212214222202220220218230232222230240 202
A A A AEAEA A A A
13 302268 204200218226210202214214228224234218218222260
EA A A B A A A AE AE BE A A A AE AE A
141196304 202 304268412284272 256/256(300370
A A A B A A A A A A A A
15012 204 300252232206218240214198220228218214
Al A A A A A A H E B B B B E AE BE A A
16 238 214/196216242|224 220]  1222028612582461252252/340
A B A Al AE Al AE A A
17 - 490 26820422223%214206210198208208%2ﬁ214238228228240 2
18 |246/294/3083441316/2621254/236/214/214200212/1942000198/212(218/226/198/198202/256/290
A A A A A A A A B A
19 262 2402222060228224|220/214/232/234{234/2321232
A A A A A AE A HE B H E A
2010274 2620206196196244/210222214202/204/238/218230[228234260
A A A A A A A H E B
21 228214200232284218246228204200200230218218224232
A A H H A AE A H B A A AE A A
22 356/2320196214208192] 218 284316 234 1342
A Al Al A A AE AE AE A BE B EA A A
23| a4 246/3501350  12662320218216/224[224252250286
AE A A A A A A BE B BE B EA
241270 1308 218 2980238  12641236/210(224/252/238222226/2381242
A A A AEA A A
25 357 218]2200220220208/198198212208214/214/238232(2062282486
QE AE AE A E B H A A
26 (254/266284296290250224/220(246208216/216/216/210[210198[206224224224[198/246
A AE Al Al A A A A H AE A A A
21 296 256/204/1900218/212/2081220234/2042300 1272230
A A A Al A A A AE AE A E B A A
28 2762242100220[220[2281228/210/210232238206 286
A A A Al BB A A B BF Bl B B B E A AE AE AE AE A
29 208 270 228 2461300 3222902521304
A A A A AEA A A A B B BEB B B AE AE A A
30 312 2220268 226242236236 2641254
A A A A A A B A AEA A B N EA A
31 2541 1226 204230230242246246 198336
0001(02:03(04/05/06(07(08(09/101(21(12/13/14/15|16/17/18(19]201/21|22
CNT 8U 4E ZE gE ol 6 8 14 20/ 27 22 26| 24 24 26 29| 30| 28 26 28 25 21 14U
MED|250/768296296]302265/314226210218/2142220216/2120223219|224229232226223234/251
AE AE AE AE Al AE E B E Bl[E BE B E A A
U Q27229930834438931236426226126g23a238236239240241244242246252255256286
L Q]207/255261/2082212502531218204208208/216/210205214210[214/224/224220[210228/242
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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. 2022

SWEEP

LAT. 69°00.4"S LON.039°35.4"E
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NOV. 2022 foF2 (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON.039°35.4"E OSWEEP 1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING
H
p~]00101102(03{04/05/06(07({0809/1011|12/13/14|15(16{17/18(19(20(21/22/23
R FH A A F B R F F FI F
1| 37 39 29 45 57 56| 60 60| 64 66/ 710 71 70/ 70 65 60 54| 52/ 49 40 29
F F A A A A B R F F F7 R
21 41] 34 47 46| 52 56| 58| 53 61 65 64| 62/ 58 42 45/ 42 33 32 33
K F F A A B A R R F R R N A A
3 35 46 46| 47 48 52 52| 56/ 58 80 40| 38 38 34 50| 35
A A A R R B B B A B B B R R R A
4 40| 47 61 59 62| 53] 44 50 42 40| 38 39 34
FIF B B F Bl B F F F B F /
5| 29 40 44 : 55 54 44 53 60| 62/ 72 78 70 54 56 46 48 4§ 4‘& 42
6| 42 44 46 50| 52 63 70 79| 87| 88 91 81| 77 74 72 72| 72 72 66 60| 65 59 63 57
F FlF F F F FFF R F A A
7|50 44 40/ 49| 60 62/ 78 81| 80| 82 83 80| 81 83 89 79 60 55 60 45 44 49
FF F F FUR R A R R F FF R F A A
8| 44 46 31) 48| 46 41 42 42 52| 55| 52 68 64] 50| 38 46/ 42| 44 41 32
A A I KA R F
9 3; 32 : 42 : 47 40| 48 49 50| 49 48| 50/ 52 54 58| 54 54/ 50 54
10| 60| 62/ 47/ 52| 57/ 64 86 89 88 80 YZ 72 7§ 7% 700 70| 66/ 69 59 56 5;3\ 5}22 51 53
11 51\ 69\ 6% ez\ 66 71 7;{ 91| 89 86| 69 69| 69 83 98102 94 70 61 52 50/ 48 39
12 52 44 3% 33 53 4% 52 53 52 620 60 67| 65 59 58 54 54| 54/ 50 46 44
13| 46 49 48 60 6% 54 49 48 62 63 55/ 62 69 73 74| 72 67 60 58] 50/ 40 4% 40
141 40| 47 49 51 6% 6a 72 8|l: 7§ 76/ 72 73] 74 75 67 61| 61 60 62 59| 55 52 42 36
15| 41 46 54 54 52 5ﬁ 6|1: 58| 64 79 79 76| 72 65 62 60| 60 56 54 51/ 51/ 52 48 52
16 52 42 4|9: 5‘& 52 4|g eg 83 87 83 78 72 72 69 64 60| 58 57 57 54 54 42 32 32
17| 35 42 46 52| 63 55 57 59 66/ 74 74/ 66| 66 68 68 65 60 59 56 55/ 52 50 57/ 54
FI R FFF F H F [l F A
18 5|3: 41 4;& 5z\ 51 53R 56/ 64| 70 75/ 77 67| 69 65 65 65 65 66 57 54 50 48 53
19| 45 51 57 46] 50 62| 64 64/ 68 64| 62 60 63 62 59 58 58 56| 54/ 51 46 45
A N A A TR F A
20 32 42 i 4E 5% 60 62 57 56| 55 59 53 56| 53 52/ 52 52| 50 46 39
21 R4% AUR5046404148525§555656 55 63| 55 54 49 44| 48 44 41 39
22| 44 45 4E 46 42 52 6|3: 6% 73 80| 66 52 54/ 56/ 56| 56/ 56 56 53 5& 48 48 4;2:
23 4% 44 4E 45 5% 55 59 ag 86 86 8; 86| 771 77| 78 72| 64/ 62 58 58 49 51 42 3@
241 32 46 46 53] 52 62 68 74| 79| 83 86 77| 77 72/ 71 64| 64 60 57 53| 53] 47 47| 45
A NFF RA AN R F F F 7 FF A F
251 49 52 61 58 70 46 44 56 60 73 88| 80| 64 50 42 46| 45 42 39
FF A A R FFF H R FIF R R F R F
26 37 38| 42 45 55 53| 55 55 49 54| 60| 64/ 66/ 61| 48 40/ 47 48 47 41| 37 51
A A A R F A A
271 44 39 44 44 46| 52 54/ 54 56 59 59 60 62 67 63/ 51 49 42 40
A F AV R A R A A A B R B R R F A
28 39 42 40 37 56 45 50 54/ 53/ 50 51 48| 48 45 41
BB B F F B A A A R B RO F R R B F Z
29 37 42 40/ 50 52 54 54/ 55 65| 52 46 43| 50/ 48 42 36
B A A B A A A B R F R R FF
301 40 49 59/ 60| 60 55 60 62 56 47 44/ 45| 42| 41 39 32
31
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 93 22 23 18] 25/ 22 23 22| 25 24/ 26/ 27| 29| 30 30/ 30| 29 29 30 30| 29/ 27 24 25
MED| 42| 44/ 46 50| 52 54/ 57 60| 63 68 66 60 62| 65 66 64| 60 57 55 52| 50/ 48 43 40
U Q 4|9: 4; 49 5‘& 58/ 62 70 79 80 81 78 73 72 72 72 70| 64 62 58 55/ 54/ 51 48 52
L Q| 37 40 42| 46| 46 46/ 49 53] 48 54 53| 56| 56 59 60 60| 53 51 47 46| 44 43 40 34
NOV. 2022 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

45°E MEAN TIME (G. M. T.
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NOV. 2022 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
DH000102030405060708091011121314151617181920212223
1] o 13 20 14 8 16 10 10 10 10 15 | 45 36 36 22, 16 36 29 30 23 15 6 8
2| 16 16 15 22 21 17 17 15 15 | 46 17 15 47 24 22 21 10 12 16| 10 14 12 10
3] 26 13 16 12 200 ° 14 10| 12 12 24 47| 48 35 35 15 34 o 8 11 6 13 9
10 6 s arlas o 0 Taa 7% s aaas 35 18 20 11 11 11 12 16 7
5| 19 10 21 56| 16 18 | - 36 25 22 22 17 47 52 16 11 14/ 12 10 7 3
6| 9 11 19 14| 13 13 12 14 11 15 14 15| 14/ 12 25 15| 15 34/ 32 27| 29 25/ 19 12
7] 9 17 12 8 10/ 12 9 10| 31 16 36/ 36| 36 15 10 12/ 12 10 8 8 6 7 6 37
8| 70 6 7 8| 8 6 13 18 16/ 36/ 19/ 16/ 17 14 23 1313 11 8 9 8 12 7 8
9| 14 11) 10 15 10/ 24 16 19 16| 16/ 16| 14 15 16 12 22| 16 16 15 13[ 11 10/ 10/ 10
10] 8 8 6 9 7 7 8 12 29 22/ 15 16 16 16 12 11] 9 10 10 14] 14/ 14/ 15 6
11 g 16 9 12/ 14/ 13 9 13] 10 33 17 12 54 60 34 15 26/ 32 14 10/ 10 8 7 6
12 9 10 6 22 9 11 9 9 11 14 16 16 16 13 13 11 14 12 9 9 10 9 6 8
13| 5 8 8 12 12 12 13 18 19 12 13 11) 12 12 18 30/ 33 32 16 16| 9 8 8 8
141 g 8 8 9 8 8 6 9 9 8 16 16 18 13 16 20/ 15 9 17 9 13/ 10 10 7
15] 8 o 7 8 6 10 12 7| 9 17/ 34 15 12 1215 9 8 8 8 12 9 19 14 8
16| g 10 7 8 11 10 9 8 9 8 9 8 12 12 9 10/ 10 8 10 11| 8 9 § 10
17010 8 6 7] 9 11 10/ 10/ 10 12 12 12 11 12 12 11| 11 12 10 8 8 7 6 6
18] g 7 1110 8 8 8 8 8 8 11 12 12 13 15 9 12 11 14 11| 9 10 9 12
19] 8 6 10 17/ 11 10/ 15 o 11 9 13 14| 14 14 13 16| 18 15 10 9 11 9 7 7
200 11 11 8 11 8 12 9 8 8 12 8 8 11 9 10 1o 10/ 10/ 10 8 8 10/ 10 12
21012 7022011 9 9 9 18 14 9 14/ 11 12 16 11 11 16/ 20 10 8/ 10 7 7 7
22| 13 14/ 14 14 8 10 14 9 10 10 9 11) 13 11 13 10/ 10/ 12| 8 10/ 8 7 § 7
23| 8 71110010 9 9 9 9 6 9 9 9 8 8 8 8 8 8 6 8 6 611
24| 7 8 8 14 8 8 10 100 7 8 16 13 6 11 11 10/ 10/ 10/ 10 9o 7 7 7 7
25| 11 9 8 11 8 15 9 17 14 14 10 12 17 18 22 11| 13/ 11 10/ 12] 9 7, 10/ 10
26| 8 16/ 12 12| 12 16 19 18| 16 25 17 44| 46 45 33 12| 34/ 9 12 14/ 14 8 6 16
27| 6 8 30 13 12 40 34 20| 16 14 11 11) 11 36 21 20| 16/ 40/ 38 12 12/ 18 9 12
28 & 7 6 e 8 24 10 15 55 18 | 23 35 36 24 13 13 16 16 &8 9 7
20| ° % o q| % us 15 15 15 30 a7 35 35 36 50014 14 8 14 12 9 14
30{ 10 37 22 30| 721 34 15 12 " a9l 16| 11 9 23 16 46 38 15 23 @8 10 16 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| g 10 10 12| 10 12 11] 12| 12| 14 16 15 15 14/ 17 14/ 14/ 12/ 10 11/ 10/ 10, 8 8
U Q| 12 13 15 14| 13 16 15 18| 16/ 25 25 22| 35 35 33 22| 18 20 15 14{ 12/ 12 10 11
L Q] 8 8 8 9 8 10 9 9 10/ 10/ 12 12 12/ 12 12 11| 11/ 10 10 9 8 § 7 7
NOV. 2022 ftmin (0.1MHz)
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| ONOSPHERI C DATA STATION SHOWA-ST.
NOV. 2022 h'F (KM) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON.039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALI NG

DH 00[0102/03{04/05/06/07(08(09/10(11(12{13/14/15(16(17/18/19(20(2122/23
FEA A A A BV _ BE B E BE BE B EA_ A
1] 282 206 2262242001206 2102501220[216/240[246/236{236/244/264]324
REA A A A A A A A B B B A A A A
2] 1226206 220208 |228/224[224240 206 318
REA A A A B A A A Bl B E B AE BE AE A A A A
3| 1402 280/206/226234 266272 |302252(268/216[202
KA A A A B B B A B B B BE AE AE A [EA A A A
4 242234/2400244]250[242274222]298
A A A B B A A B B B [EA B B B EA AE A A
5 254 208/224]222218 232/252248(136]  |262
RE A A AE AE A T E B EA
6] 1320 346/258/258210/216/214/208208/208/208/208208/208244/244234/2501226[240242
EA A AE AE A E A E A AA
11270 308328272/232228(210/194/234/218(202/236/218/232(282/2001218260242220
A A A A AE B EA _EA A EA A A A
8 208/198[198/210 256206/206(238/230[270/226[202/238236/278(270
A A N A A AEA AEA A A A H E A
9 246|238 228]2021202(196/2202201220234/234{234200/236[252
E AE AE A A A E AE A
1012760286268 [274/206/224/218/218/228/210210[206/224/198/210[216214214234]224/242236240
E AE_BE AE A E BE A BB N A A A
111954276290314/278/244/232/200[216/220/256/210 228/216[216/222224 254
A A A A EN A E AE A
12 276 21812720222(202/256/216/208224204210/220202228230/236236[220258
EAN AEA A A A AEA H EB EAE A AE AE A
13 %32%9£E A274AE . 274204/196202/216/202(230/204/2261226222242]266 288252
141762290284224/278/246/2421228[204/202200200[216204224214[204212212218[236/232232
E AE AE AE_A H E A E A
15 232252284%6%272248254256194210220196202202202192200212216216230%4%214240
16 252 A31£23§ 222212216220206196220204200200214198224232226236246200200
17 2000 [242 260[208202/198/202202/206200/208]218/212228212(200212242/234
EA A A A E A EA A
181246286 258/242/216|196/194/202200]198/210202200[200242220[232(232232] 204
REA A A AEA A E A
191 274 252266240(216200[2042320220[208/204218/218208/206228|228238/250[272
A A A A A A A A A
20[278 20002020202 1192[216/1921202200[226/206206222234
A A AE AE A E _AE A AE A
21 Azgi A A276%6221£356232204192198210204220228212212232222238244 290
22 it A%02256 256(228202/202210[198/198/208/208210214214224[222232238/254
23 248272 A282262%4ﬁ218208208208194202192200200202200208210216216234%42%92
241276 262214214206/198/208208/204/230214202/210218206216{224224/242236
A AE A AE AE A A A AE AE A A A A
25 286 2342441218200 186/194[214/214214208208214  |306/306
N A A A AN A N A A _JEB E B EAE AE AE A
26204 2704584263920222/210[260/184/278258(288288264/184
EA A B A [EB A A HE B AA A A
271304 2921446 256/216/202/194202/194234202218/212290[282/234
A N A A AEA A A A B B E A A
28| 196 286 220]  1268/234/198]228/222(228/228(228/250218
BB A A B A A A A BE BE BE B Bl H BE A AE AE AE A A
29 204 226(268264/240  [214] 1232 (310260282
EA B A B B A A A A B B E B BE B A A
301|318 216/198202222266 2801208240 324
31
00[0102103{04/05/06/07(08(09/10(11{12{13/14/15(16{17/18/19(20(2122/23
CNTU14E1§\U10E gU14U16 17 20 22| 21) 23/ 27| 26 28 29| 27| 28 29 28 27| 27/ 19 19 18
MED|947/284/242/268]265234/2281222(212/202(205208/206/209211/210[214216222227|228234/239/247
EAE AEA E | A A E E AE AE A
u Q276%9%28229;292259254256222212220220216232229220225240240240250244262290
L Q]246/274/208231]242244/2182120206/201/196202/202/202/202204]208212214/222[224226/232]236
NOV. 2022 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

DEC. 2022
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| ONOSPHERI C DATA STATION SHOWA-ST.
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DEC. 2022 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
F A A A A Al B A R R F R [
1] 48 45 44 42 42| 51 57 65 53] 43 42 46 47| 46 44 42 40
BB Z 2 R A A A R R R R B R 7 F
2 48 50| 40| 42 51/ 55 63| 69 68 56| 52 50 39 43| 40| 50 46 38
N A A AN B F A A A R F B R
3 38 51/ 52 58/ 58 62 62| 54 48 51 47| 43 46 44 42
A FF A A A FF
4 3% 41 F 48] 49| 53 6% 700 58 64/ 61 63| 64/ 64 65 65| 55 40 37 41 40
5| 36 39 42 45| 50/ 52 eg 67| 65 68 69 71| 72 70 72\ 80| 42 48 46 51| 53 56 52 46
6| 52 53 5\3/ 51/ 52/ 56 72 76| 88 91 87 80| 76 72 63| 62 5% 58 5%{ 5}\ 46 49\ 4|1:
/ 44A 4&2\ 48 52| 54 5% 53 65 8(F) Sé 83 80 79 76 73 70| 55 40 58 i
8 40| 39| 40| 39 48| 40| 49 44 50 48 51 54 56/ 57| 55 56/ 52 53| 50 47| 44 51
N A A A R R R
9 42 37 54/ 40| 59 60, 64 66| 64 72 74 67| 60| 56/ 54 54| 48 53| 51 44
A A R A A A
10| 46 52 46 36 50 57 53 51| 51 53 55 61| 55 53 53/ 49| 46/ 40 44
R A R A A F Al A R R
111 45 52 45 42 42| 42 53| 54 50 54 58| 55 52 38 44| 49 48 48 48
N A A B A R R 7
12 I 48 49 57 53 57 60| 65| 60 61 64 63| 62 58 60| 54| 55 55 47 36
131 44 45 49 52 6% 64 els: 7% 72 5§ G(F) 5& 58 53 58| 57/ 59 58| 52 50| 49 48
141 59 4% 52/ 56 61 76 83 82 821\ 78 7§ 72| 71 68| 66 64| 61/ 60/ 58 59| 50/ 39| 46 52
151 46 48 50 50 6%\ 54A 40 53 51/ 56 58 57 59 61] 58 58 58 58| 50 43 46 40
16 42 43 4% 52 52 eg 65 68 68 58 57 55 55 56 57 58 58/ 55/ 57| 50 43 40
L7 44 42 50 40 52 5‘& SZ 65/ 76/ 80 78 72| 66 68 64 63 59 58 62 59| 56/ 56 56 55
18] 55 62 66 74 54 55 62 81) 97 98 82 73| 71 71 73 75| 71 66 64 60| 56 50 46 44
N A A F F F N A A A R R T R R
19 44] 35 49| 46 44 520 51 48 54 51| 49 47 44| 45 43 57 41
R F A R R R R R R
201 45 37 53 40 46 50/ 56/ 54 54 57| 58 60 58 58 56 58 55 55 51 53 50/ 39
Al A F R /T F R R A
21 F A40444241504948555668605049575853535% 444%4§
22| 11 42 50| 46 52 59 66| 700 71 70 71| 68 66/ 66/ 58/ 58 51 47 41| 62 48 41 52
F N B A A A A B R F F -
23| 40 42 52 520 54 60 49 56 58| 53 50 42 52| 46 43 40
F A A A A A A A A A R A R R AR F
241 40 40 . 44 58/ 67 60| 61 44 50 44 42 46 49
25| 51 50 47 44 47 54/ 58 56 60 61 62 57 60/ 58 58| 55 51 48 48| 41 40/ 40 38
R A RF A R F F F R B F F
26 40 48 43| 51/ 45 49 53 60/ 60 64 73 75 72 84 41 40/ 40| 44 44 42 42
N A A A A B B A R R F A R
271 46 47 486 41 A 42 42 56 42| 47 50 45 48 38 40| 35
281 40 40 43 44 4é 48 : 52/ 54 55 58| 55 53 54/ 53| 54 51 52 54| 57 56 5E 5%
29| 52 49 49 54 62 70/ 62 74 76 80 78 78| 74/ 67| 66| 66| 62 59 54 48| 46 48 38 46
A A B R A A A A A R R A A A
301 48 50 51 49 500 61 73 64 43 43 47 53| 48
N A A R H R R R
311 41] 54 52 44 44 44 47 46 52| 52| 54 56| 54| 52 50 48 44 44 46 40 46
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 24/ 20/ 19 20| 22| 27 20/ 22| 23 25/ 25 28| 28 31 28 31| 31 29| 30/ 29| 26/ 30/ 27 29
MED| 45| 46 49| 49| 49 49 54 50| 58 60 61 62 60 60 62 60| 55 52 52/ 51| 50/ 46 46 43
U Q| 47| 50/ 52| 52| 52 5% 620 67) 76 74/ 72 71 70 6% 66 64| 59 58 58 54/ 53 50 49 48
L Q| 40| 42 44) 44] 44) 42 49 49| 52 54 54/ 54/ 54/ 54/ 56| 56| 52| 50/ 46| 46| 46 43 41 40
DEC. 2022 foF2 (0.1MHz)
NATI ONAL | NSTITUTE OF | NFORMATION AND COMMUNI CATI ONS TECHNOLOGY, JAPAN
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DEC. 2022 fmin (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON. 039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING
DH 00[0102/03{04/05/06/07(08(09/10(11(12{13/14/15(16(17/18/19(20(2122/23
U] o 22 14 26 7 9 37 15 ° 22 19 26 34 33 15 23 33 11 10 12 8 6 16 10
2| % % 04 ol 29 35 36 18 22 35 45 48] 52 56 | 35 18 32 14 37 14 14 @ 14
3] 15 10 24 24| ° 9 20 14/ 25 14 14 24/ 35 34 " 23 39 14 10 12 8 8 9 7
4| 23 15 24 20 14 12 10/ 14 15 9 8 20/ 38 16 11 14/ 10 16 20 11] 24 9 7 7
5|15 8 18 7| 9 11 9 8/ 10/ 10/ 46| 40/ 39 34 17 1516 12 13 9 8 9 7 7
6] 5 9 10 12/ 10 9 10 8 15 24 24 17| 12/ 11/ 12 9/ 23/ 35 16 9 8 6 9 14
1] 21 14 10 13| 16 17 10 10| 14/ 12/ 11 9o 8 10 10 11/ 17 20 11 1011 7 7 8
8100 7 6 7| 9 8 8 9 10 11 20 18/ 19 11 11 14/ 10 8 10 8 8 7 8 6
9| 8 7/ 14 12[ 16/ 6 8 10 14/ 11 12/ 14/ 23 8 50 36 35 14 14 18/ 13 12 9 9
10] 10 8 10 14 7/ 8 14 14 12 9 12/ 12/ 11 11 14/ 34/ 35 18 10 7 6 8 12 12
11] 27 20 9 11] 10/ 11) 12 12| 10 14 15 26| 23 24 24 21| 23 10 9 12 11 11 12 12
12] 32 22 15 115 8 8 1 7 20 21 14 12 14 13 11 11 12 10 10| 8 10 9 10
13| 8 13 14/ 14/ 14/ 10/ 20/ 20] 10 10 10 10 10 13 13 13 13 12 9 10/ 10/ 36/ 11 10
14] 5 8 8 8 8 7 9 12 14 14 14 14 10 16 11 17| 16 10 15 10/ 8 10/ 12 15
15 11 11 11 7] 10 o 10/ 11] 14 19 19 18 14 27 20 14 16 21 16 10/ 10 10 8 8
16| 10 8 11) 14] 14) 16/ 10/ 12/ 12 12 13 13 13 14 14 10/ 8 10 10 10/ 10 7 9 9
L7 9 14 9 10 8 10/ 12 10/ 14 14 14 10 10 10 10 10/ 10 9 7 8 10 8 8 8
18] g 10 8 10 9 9 7 10 8 10 13 12 14 10 10 12| 16 16 16 10 7 8 7 8
191 8 10 8 6 8 8 10 10 14/ 11/ 17 10 15 15 16/ 18 9 20 9 9 8 8 10 8
20 8 8 712 8 11 8 10 7 11 11 11 14 9o o 11] 10/ 12 10 7| 7 8 6 71
21013 10 6 9 7 9 8 8 11 8 12 10/ 12 16 18 18 15 10 13 12| 8 10 8 8
22|16/ 8 6 6 8 17 13 8 8 8 8 10/ 10 14 10 10 15/ 19/ 17 16| 9 7 6 16
23 11 o s 15| 24 11 13 11 10 26 24 " 24 36 18 9 9 9 9 o 5 6 12
241 15 7] 14 24| 9 10 16 20| 20 31 23 22| 36 36 35 35 36/ 34 24/ 8 10/ 12 16 11
25| 22 o 8 43) 14 14 10 13) 18 11 29 23 20 20 15 11| 15 15 15 8 8 8 20/ 20
26| 18 7] 12 16| 19 13 24 21| 14 15 9 13| 46 54 27 45/ 10/ 8 8 8 8 8§ § 8
27 8 o s 10/ 18 15 22 12 20 210 | 16 22 14 11 10 & 8 11 11 11 12 8
28| 13 8 18 23| 25 14 16 12 10 11 11) 10 11 11 11] 14 13/ 11 31 12[ 10 7 7 7
29| 8 9 8 8 713 10 9 7 7 23 48 38 17 14 10/ 12/ 10 20 9| 8 6 10 8
30| 8 15 10l 42| 35 16 12 18 13 18 42 26 16 19 18 11 9 9 10 16 8 12
31| 7| 8 20 13 16 8 9 9 22 14 37 15 23 19 36 24 11 14 8 8/ 18 8 13 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| 10 9 10 12| 10 10 10 11| 14/ 12| 15 15 16/ 16/ 14/ 14/ 15 12 10 10 9 8 9 9
U Q| 16 14 14) 20| 16 14 16 13| 18/ 15 23 24 35 24/ 24/ 23| 18 18 16 12[ 11/ 10/ 12 12
LQ] 8 8 8 8 8 9 9 9 10 10/ 12 11] 12 11/ 11 11/ 10 10 9 8 8 7 7 8
DEC. 2022 ftmin (0.1MHz)
NATIONAL | NSTITUTE OF |NFORMATI ON AND COMMUNI CATIONS TECHNOLOGY, JAPAN
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| ONOSPHERI C DATA STATION SHOWA-ST.
DEC. 2022 h'F (KM) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON.039°35.4"E OSWEEP 1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING

DH000102 03{04(05/06/07(08109/10(111(12/13/14/15(16/17/18(19(20/21(2223
A Al Al A B Al B A E B A E AE A
Lla42 232 2140214]236/236/242212|218/218/230[230 270334296
B A B A A A B B B B B E B BE AE A AE A
2 294224 248 2120220224196 |316/278  [324
N A A A BEA A A AE A H B |EB E A EAE AE A
3 262 236200/196(190206 |12142420218200246/250[268246/2838
EA A A A A AEA A EA A A A A A A
413200242 258 218198/204/196208/196/212/204206/250
N A A A EB [EB [EB E B EAE A [EA
5 2720270268216/200222/446/242(23212142282042022401206/254266250264/252
A E A H A E A H A AE A E B E A AE A
6| 124002560292028202341220210[234/278/212/198(184228  12442001226206210216240 288
NE A AE AL A A AE AE A A N A A A A
1| 298 1282 24203000214/194/200/198/194/198/218] 194 296
AN A AE A E A A NE A
8 286]264/2642400228(210206 |224[2182042161216]216/206/228/222228] 1276218
N A A A AE A H H B E AE A
9 2180228/194/232198/188206/206/222  1230{224214/2301242[23012401264/290
EA A A A A N A A H EA A A
10290 240 2581200200200[212216208/224[224/210230230[244330
A A A A A A A AE A A AE AE A Al AE AE A
11 222 2920250210204/218/202/208/254 260282244
N A A B A A EA A E AE AE A
12 218/216/230/3241216216/216/216/274/216200208/2261220[2301248220/202
EA A A A A E BE A
13304 260238206[196/204/206206/214/214206206/200206218218224250240230
EAEA A A A A A A A EAE AE A
1417600288  12200250226216/218218/204/194/1962086 236/198228208[190[248300/322
E A N HEA AEA A A A A
1513460202 312 1270 2340188]226/226/218202/220[220[212228[240240268
A A H H E AE A E A E A E AE A
16 232 242%5£E . 30221222%19%190210210202220248218230244218260242316366
LT "1194194314242202226/198 1242/202/200]198224212212198(196/220222[230/230248/188
EA E A A EA AE AE A E A
18 (2500248/258246[236/234/218/216/228/200/196/188]198264  1270[234212210/354]246/238238/250
N A A AEA A N A A A ANEA EAE A A A AE A
19 2561286224 2300296/244/2781278|216/250[232/274 258
NEA A A A A AE AE AE A
200 1728 2320232021219802222120226/2121214/206{206220288274228240246/206
A A A A E A AE Al A A
210198 2020244 1276/220224/218/218(234250[210210[210208220/252 2540242
A AE A AE AE A H H H EAE A A N A A
22 330 [32812520220210/236/200[194/194{1982021200206[200244296] |228
N A A A B A A A A A B A E A A A A A A
23 220242 2401240226/234/250/186
A A A A A A A A A A NE AE B A B BE A N A A A
241 his 202 12441212 246208
N AEA A AEA [EAEA [EA AEAEA A EA A
25 2420 1290127223223202522022281226(25212200  1204/198/22202121190238246/280
A AN A AEA A A BB BE A N A A
26 302 202021202220214 226/ |248216/204212 216
A A N A A AN A A B B A H i A A A A
27| a4 234 23012000 |222222216
N AE A A A A A H H E B
281222 310 2500202190204/196/194212/202(210[206226/234[226/2321238/194
NE A |E BE AE A BE B EAEA A A
29| 127202561272264246218/2000200194/196  1228/236/220[206{206/216/200264250 218
EA A A B B A A A A A B A E A AE A N A A
301|742 232 2320240238]280224) 1268260
A A A A A EA AE AE B EA E AE AE A
31 2342422100 1236224202/210/198/230[210{196/198/2744254[240266286/350
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNTE1%U11 7E1£ 13 18 19 17 21) 24 23 26| 25/ 28 24| 27| 29 30/ 28 24| 21 19E1%U22
MED|750(2292491282[25712391226213]221/2030202204/2009/216/214/209(211212218/224[233243264221
E AE AE AE Al A AE A EA E EAE E AE AE AE AE A
U Q|304/2721258]2942861264242230[235(236/2220216/230[234/229/226224/224/23112542501266282/296
L Q|236/216242/2462392342200208]211/200/194/198/198/205209206{201208208218228240246/218
DEC. 2022 n'F (km

NATI ONAL I NSTITUTE OF | NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY, JAPAN
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2022 0101 -> 2022 0131(99) SYOWA-ST.

InuIsn LR RN N U U e
—
~ ]_57 L
I
=
— 101 ) L
o~ i
LL % x B = gx’g& % %&% e | %’%“»& P Eoloas i - Z & Z
x i X £ X S o 2o 255 we | x % X% | % S x -
py 59 xxxyx‘x‘%m& . Pl g s sl T , A%&x&%& %t*%& el 7l e | R w&&xgﬁ& P s F S %‘xg,xx”*ﬂ“%xxx w% I S S A %xxx&xx e o, XXXW
0, | L
P
~ 154 -
=
=
Z 10 :
<
— .| X | -
= 5 X x )f;% xR x x x * o B % |X X e x x by ix i o x xx
() 54 L
Ll o
= R 2 g%%g % % X X 2 x N . & . ¥ x
0 < 2% %, e s i m%& a KT e . SRS S, ol A ok e KX a8 £ = -
L
o r
“—
—_
~ L
I
=
. L
wn * " x
X ix
Ll [ T ™ N %o
— o X % SR
X x o e
= S
0 k: 3 off |
600 - ’ -
= °
>~ 400 - . g v o
x o X
L . * XX % o x " » e, o, Xxé"ﬂ Xéﬂ ) N Xk N x x2S s
200 B A A TR I Wt LB PR NS s N Rl Ny ol s e | X B B o] BT B St | B e ) e o osw% xR oL
P
[N T A AR AT A R AR N T A A A A R AR A A A e R I A A A T e A NN AR AN AN AN

12 3 45 6 7 8 9 101112131415161718192021222324252627 282930 31 pav/4s en



—
o

f 0F2( MHz)

( MHz)

min

(A )
ol O ol oo i

R
10

2 5
=0
S -5
210
20

~ 15
§,10
Y5
0

800
600
= 400

65

2022 0201 -> 2022 0228(99) SYOWA-ST.
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MONTHLY MEDI AN VALUES OF ftEs
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MONTHLY MEDI AN VALUES OF ftEs
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45°E MEAN TI ME NOV. 2022
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MONTHLY MEDI AN VALUES OF ftEs
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