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INTRODUCTION

This data book summarizes the results for vertical soundings of the ionosphere at Syowa Station,
Antarctica in 2025. 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 87.6

* 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, 1.5 kVA

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

Note: From 2016, this type of FM/CW Ionosonde is used for routine ionospheric

observations at Syowa Station.

OBSERVERS

Observer: A. Tanaka

Scaler: H.Uchida



DESCRIPTION

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

b. Characteristics of lonosphere
fxl Top frequency of spread F traces or oblique traces.
foF?2 Ordinary wave critical frequency for the F2 layer.
fEs(ftEs)  Top frequency of Es layer as reflected overhead.
fmin Lowest frequency of the vertical ionospheric reflections.
h'F Minimum virtual height of the ordinary wave F trace as a whole.
Symbols
(1) Descriptive Letters.

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

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

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

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

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

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

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

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

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

K Presence of particle E layer.

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

M Interpretation of measurement questionable because ordinary and extraordinary

components are not distinguishable.

Conditions are such that the measurement cannot be interpreted.

Measurement refers to the ordinary component.

Spur type spread present.

Range spread present.

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

Measurement influenced by, or impossible because of, interference or atmospherics.
T Value determined by a sequence of observations, the actual observation being

inconsistent or doubtful.

v Forked trace that may influence the measurement.

O U o =

n



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.
Extraordinary component characteristic deduced from the ordinary component.
(Used for x-characteristics only.)
T Value determined by a sequence of observations, the actual observation being
inconsistent or doubtful.
U Uncertain or doubtful numerical value.
Z Measurement deduced from the third magneto-electronic component.

o =“w @ o

(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
lonospheric observation at Syowa Station is based on the consignment study from the Ministry of Internal Affairs and Communications.



+ 3 H)

1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALING

45°E MEAN TIME (G. M. T.

SWEEP

| ONOSPHERI C DATA STATION SHOWA-ST.

(0. 1MHz)

fxl

LAT. 69°00.4"S LON. 039°35.4"E

JAN. 2025

o P oo P< NP oo P~ pP<co oK~ o| opk< —Ap<ocopP<o O ORI T <C NRIOMKORKSRK NP O ~ < oo~ o oI PP o
~ < Ne) Lo <t Lo Lo Lo Lo < Lo © < A o) Lo ~ < Lo Lo Lo <t Lo © [¥o) Lo < Lo Lo ~ N Lo Lo s
~ P pP<omC MRopPRooKoKoRKoKONKKoRR <R ITPRoOoRK RoopZ PRopoo o pP<mp<oop<oop< <t [¥=1=4d P<oop<ocop<ay ~ oRKoOoRKDKO
0| © <t| O oo < ~ < © ©| w1 0 0o o o | 1| 10 10 1o 10| o w0 | | © SV T N Tl Fel

N N
— P<LOP< ~KC P<—1pP<r— OpP<oopPKoOpP<oopP<oopP<r~p< <t oo KT PRoooOKOK KOO~ PRoOpP<t =} copP< <t PP~ — copP<ocoP<mpP< o
o o o ©| | 1| ©| o w1 o S| .| o O o ~| 1o 1B o S| 1| o o o o .| o © N 0| ©o 1o

N o N
o =C <<+ o~ AR TR NRONKLO K AR AR ORI PR Ko Ko MR o NP ooRKOMKoORKONK T P<WO —i=<C PRLIOP<mP<on o copP<KopPmpP<aoy
Ol ~| 1O < o .o O W W ~ < W I WO W0 W W0 0| 1| 0| | © o o v | ©| ©o N o ©of 1o

[N} N
P < PO PO IO O P<KOPK —APKOPRLO PR~~~ <t P<KOPK NP ~P<OoO P ~PRr~PRr~PRKAKONK I PR~P<oP<— co o copP<r— P —A oI
— o o Lo Lo Lo Lo © Lo o Lo (=) (=) Lo s o Lo Lo Lo (Y] Lo o o (=) (=) ~ o Lo Yol o (=) — o Lo o Lo
o <C P<ocop<oo <o R~ P<OMRKOPKMNRLOMRKOPKKMPK AR AP MmN OO PR O PR ~P<oo P <o pP<oo <A p<—i co| oo oo o <o <o
= ©| o | © W W W o W W ~ © | O W O W W o o o ©o ©o W r~ v W | ~ = ™| O o v

o
~ PROPMROKONRKAROPKORKLOPNKLO| NFONKAROPRKANINRK AR O R <t XLONKONRK <t PRoo Ko PR~ o P o pP<—P<oo ~p Ao~ ~ —A< oo~
— 0| © o o ~ © © W W W ~ ©O O | o o O W Wl o o o ©o ©o ~ @~ © © ©| ~ — ™| © ol v
o

o PRANPOOPK NP APKI~P<ooP< O PO K AP A OKKOKRLOPK ORI~ ONKANRKONK AR O N~ PR PRK <t oo Ko P < — ~— o —AP<ocoP<—P<cy
0| © o W ~ © © ©| Wl r~ o v O o o o o o o o o ©o ©o ~ © r~ r~ ~ ~ o ™| © r~| ©

~— ~—
Lo PL<ANP<OP<MP<MP~P< O P ~P<oo PO PK <t P on P <t PO P< 1 P< 1 P< 00 P <t P <t P< v P O P« PR oo PRLO P O P NP an PO PR o Ko PO Lo OO MNKLO
©| o o o ~ © ©| | W r~ o r~ O | o o o ~ o o ~ ©o ©o r~ r~ o r~ r~ ~ o ™| © r~| ©

~— ~—

PR oo p<op<mp<op<acy < P<OP NP OO PR oKD PO PO <t PRORKOKRKLOPRKANKRKOKRK PR APRKORK NROPPRKLOPRK A P<— oo PMKO
~ o o ~ ~ ~ ~ o D o ~ [ee) ~ o o Lo (=) (=) o o ~ ~ (=) ~ ~ D [ee) ~ [oe) [=p) ~ oD ~ ~ (=)
~— ~—

o PR ONRKM~<ONRKOPRKANPKMPRKANKLO| ORI PRI~ PROMRKONRKLOMKOMRKM K< ORI PR IR OPNRKAKONRKORKONRKONRK RO PN o AP < O P~
©| W o r~| r~ r~ r~ o| r~ r~ oo r~ © O ©o o O o o o o ~ © r~ o o r~ ~ o o ™| ~| ~| ©

L | ) — ~—

~ MR o oo RO <t < ANRKLOMNK AR~ MmO PR A <t RKLIoPRK M~ — oo KoK NRKOPRK N ONR~PPRm PRI ~ —AR oo oP<om
©| o | ~| © o r~ o o ~ o ~ © O o 1 o o Wl o ©o ©o r~ o o o r~ ~ o o ™| O r~| ©

~— o o O o o o ~—

— P <t P<<— T PRIOPK o PRKLOPKm P ~— © <t PR ~POPKKOKKONRKLOKORK P ANPRK APRKNK<OPKM P O PKOPK AP O PO M ELO — O A<M P <+
©o| ~ ~| ©| © o o r~| o o r~ r~ © ©W w1 ©o W W o o ~ M~ r~| o o r~ ~ ol o ™| r~| oo w

b o sl e) — —

P<r—p<cNC PROPoP<mpP<mpP<orP<c © ~pPR PRI pP<om T PLooPKLOP<mP<P<aoy oK <o oo OO MNKO copP<onpP<oopP<cN
o ©o| ~ ©o| ©| ©| o o] ©W| o o| r~| ©o w1 © o o w| o o ~ ~ o o o o ~ o o < | ~| oo
~ o o o -) o — —| —

PR oo PO PoRKIOPKtP<— o P<r— T ~ o <O AT P<< — | ocoRT PRIOPK NI | I ©| o~ oPoeo I o ~Ppwo oOp<—
dd Vo) Ne) <+ ~ Ne) Ne) D D [oe) [=p) ~ [¥o) o) oD ~ ~ Ne) o) o ~ (o o) [=p) o (e =) ~ [=p) (o o) S o~ ~ D Ne)
o o -] — o
o P<r—| op<oo| ok < pP<op<or <t —| ORI AKAN| | oo ook P<oco T =C PR—ApP<N| —A<io| oo pP<r~| < oo O o<

Lo ~ Lo o o ~ [ee) (=) [=>) ~ © Lo o o o [=>) Lo ~ [ee) ~ o oo ~ [=>) [=>) [N} ~ [ee) o

o o ~— o
~ PLoO| copP<r—pP<Kwop<ooD P<—P<oco=T PonP<up<on =)= <o — N[ OXRM~PRAL —Ap<co —AP< <N ~ cop<oOpP<oo ~ ~ ~RoOoORKOPRK
iy 0| o | o ~ ~ ©| oo | r~ ©| ~| ~ ~ < ©o w W ~ @~ © o| ©o r~ o ~ Py N~ ~| ©

o

o PRr~pP<mp<opPomp<t oo Aap<—ap<—ap<<s <t PRkt K o | PR ARO[ oo AdAP<m| Ko o< PP op<oo| —ap<—
| © o w | W r~ r~ ©| ~ r~ < ©| © o | ©W| ©W| ©o| o r~| o w©| o ~ M~ N © ~| ©

o -) o o
O PKLORK PO o C = <o 0| o oo P<ooT <C =C PRIOPKNNKLOPK O < m oo [N =4T>) —ip<r— o~ [X=Y 2N o p<oco
M oo <t o < < ©| ©| M~ oo W v w ©| © W W ~ © ©o| ~ © o W | o ~ M N ©| ©o o

o

KL P<o| oop<<-mm P PRI o | r~| op<dN| o KooK~ KC PR IO A< T ORI NP oNKO| <+ oOKo| o<
~ o o) <+ [Fo) o) Ne) Ne) ~ Ne) D Ne) Ne) (o =) Lo o) [Fo) Ne) o) Lo o ~ Lo s Ne) Ne) ~ o~ Ne) Ne) Lo

o o
o OP<MmET RKIOT PRomp<oC ool w] o] PR AR o m| Lo KC (€ K Ko N opd| =K~ — P LOR~] o<
g © s Lo [Te) [¥o) ~ o Lo (=) (=) [¥o) (Vo) s Lo Lo Lo Lo Lo [Fe) (=) © (Vo) Lo <+ ~ o o~ Vo) o Lo
~ LOKC P<onp<wo =T P<—p<cN LOPK | OpP<oPKAN| NKOPKHPKo| ©OoKC P<r—pP<r~p<oco ~Mo| I — NPy oo — o ~ oo P<r— —pP<cy
Py ~ | o 10| © 1| O o W1l W o W < v v o < = o 1 1B 0| W W | | ©| o Pl N 10| o w6

o

1vA0JA —AP<LOC P<ooPLOPRK Ao | <o << =<C P<Lo| o pP<r—><r— = =d R o< oo~ C Nl =d ~| <o poo
A Lo Lo S Lo [¥o) Lo Lo r~ Lo © [Ye) Lo < Lo s Lo © Lo Lo Lo Lo < Lo [N Lo Lo Lo

o P o o o
P<<t<C <o LOKC P<oopP<IP<ooPKLO| Ao PR~ o <C <o T =C RO ANRKo| pPKod| cop<m <o U~ ~ o o Lo < oo
= o 0| © <| o 10 10 o < o wv < o o b | Wb =] =] LW v v v o w2 SV IR T N Tl Fel

o ) o
- AN M| O[O~ 0| | O AN M FO|[ O | I~ 0| | O N M| T OO~ O e e A I
=) Al A A A| A A A | A | A | A NN NN N N[ N N | 0| o» o =] o] 4

JAPAN

(0. 1MHz)

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

JAN. 2025



| ONOSPHERI C DATA STATION SHOWA- ST

JAN. 2025 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 SCALING
H
p~]00101102(03({04/05/06/(07({0809 /1011|1213 /14|15(16{17/18{19(20(21/22/23
Al A A A A A Al A A
1] 48 43 59 40 44 48 47| 46 47 64 46 43 42| 41 42
N A A T R I
2 . 3; 3939 41 42 5% 53/ 61 58| 59| 63 63| 56| 46 44 41 45 49 47 42
3 4§ 47 47 47 48] 57| 59| 58 6§ 62 62 63 61 60 62 63 63 62 59 5§ 55 5; 56
41 54 49 50/ 49| 38 38 54 41| 52 43 80 67 57| 56 60 62 50 49 43 53
A A Al Al BUR F R AJ R
5 i 42 52 e% ei 69 74 69| 64 64 64 57| 45 45 42 47 43 40 41
6| 42 42 45 47| 50 . 39 5£ : 5g 6% 63 63 66 66 71| 71 73 60 5E 38 55 53 5%
1] 46| 49 52 Si 53 52 44 52 5; 59J6% 67 64 63] 62 62 53 38| 49 5% 50 49
8| 52 45 47 : 46 52 64 65 73 74J8§ 77 73J6% 60/ 61| 63 59 61 54| 46 46 40/ 51
91 49 53 57| 62 57 54/ 65 72 79/ 85 93] 85| 88 89 82 82| 62 49 50 45| 63 62 64 53
FF F FF N A A F F F F
10| 42 3% 49 62 52 62 55 : 52 4§ 56/ 60 62| 63 45 43 50/ 54| 49 54 40 33
111 43 50 48 42 62 53/ 65 57 6; 72 82 5; 69 68 67 68| 65 60 57 49| 45 52 54 4§
121 61 52 52 42 5EJ5§ 62 76| 74/ 67 67 75 85 81 79 77| 74 65 59 61| 65 60 62 50
13 AL 4ﬁ 51 5% 7053 eg 68 70/ 68 71| 71 70 69 68| 63 63 64/ 61) 40/ 41 48 42
14 50/ 45| 56 52 39 54| 55 45 56 64| 57 62 61 60| 59 56/ 57 48| 46 48 48 43
A A JRR F A A A A A J R F
15 43 53| 55 46 53 54| 54 59 550 54 55 45 40| 39 47 45 39
J R H A A A F Al A
16| 43 49 53 33 83| 46| 45/ 57 60| 55 54 57 55 61 60 55 56 46 47
A F A A A FF A V A
17 44) 42 41 38| 41| 44 49 48 57 49 62 63 58 47 51| 52/ 53 48 76
N F A F FF FF
18 4% i 43| 49 59 52 52 54 52 62 60| 59 58 58 58 56 59 56 52| 54/ 50 4% 43
191 52 51 51 53 51 56 51 60| 84 67 49 51/ 60 63 60 68 63 50 53 51| 53 50 45
F Al A F Al A A
20| 49 41 41 49 54 41 47 46| 53 58 54 55| 55 48 49 51| 44 48 44
A AJ R J R A
211 47 42 . 49 53 62 52 Si 5% 56/ 550 62 58 59 60| 60 61 54/ 51| 52| 44 52
22 42 48 44 55 53 55 51 . 42 52 56| 63 63 65 65 61/ 60/ 61 54/ 50/ 54 53 49
23] 39 54 52 48 5% 57 59 5% 53 59/ 64 62 65 64 62 62 61 62 54| 42| 42 47| 44
241 43 42 42 43 50 42 60 64 58 68 67| 66 62 58 59 58 57 55 58 54/ 51 52| 43
251 47 44 42 50/ 46/ 58 54 65 7E 7§ 7? 73J7§ 69 65 64 64 63 60 61| 58 54 52 46
261 47 4§ 5% 5; 59 62 6; 56/ 61/ 69 74 80 76 74 70 66| 63 65 62 64 62 5§ 58 Sﬁ
27| 53 51 45 53| 66 64 74 84 991101100 95| 93 94/ 86/ 77| 73 72 65 55/ 42| 56 48 50
A A F F F Fl A F A F
28 5; 46 51| 49 42 56/ 57| 69/ 82/ 72 73 71 68 74 69| 65/ 51 45 37 56 38
291 49 32 42 45 42| 41 eg 64 67 73 73 70 67 66 69 70 62 55 43 42 49 47 42 43
30 42 : 42 43| 54 6% 69 8% 91/ 88 8§ 87| 89 84/ 75 70| 62| 60/ 69 59 57| 56 52 50
31| 45 44 53 64| 56 63 65 60 75 83 94 88| 89 86/ 85 84| 82 71 64 61| 57 61/ 56 51
0001/02103(04/05/06/07(08/09(101(11(12|13/14|15(16/17/18/19(2021122/23
CNT| 25 24| 28 24| 25/ 26 26 27| 26/ 26/ 29/ 30 31 31 30 30 31 31 31 31| 28/ 28 26 29
MED| 47| 45 48 49| 53 53 56 59| 64| 67 66 64| 63 65 64/ 63| 62 60 56/ 51| 49 52 49| 47
U Q| 50 50 52 52 56/ 59/ 64/ 65| 74 75/ 74/ 73 73 70 69| 69) 64 63 62 58 56 56 53 51
L Q| 43| 44 44 43| 48 49 52/ 52 52 55 56 56 57| 60/ 60 59| 56 51 49 47| 44 48| 45 42
JAN. 2025 foF2 (0.1MHz)
NATI ONAL | NSTITUTE OF | NFORMATION AND COMMUNI CATI ONS TECHNOLOGY, JAPAN



JAN. 2025

| 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 I N MANUAL SCALING

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

20

21

22

23

69

69

45

33

43

40

65

35

55

47

41

38

40

37

49

43

35

35

19
G

30

72

49

80

61

54

91

23

36

31
G

31

34

36

47

37

42

40

38

42

35

36

57

39

43

45

28

42

17

64

72

23

59

35

35

33

31

43

40

31

40

49

48

47

42
G

38

42

34
G

31

36

24

40

21

37

37

38

26

35

36

49

47

41

o7

62

55

G
36

146

35

36

36

30

29

38

36

67

50

79

59

42

37

30

30

29

41

32

EB
52

38

EB
39

EB
40

33

36

28

EB
42

EB
39

56

45

33

38

39

106

22

46

317

33

47

55

123

131

127

41

35

30

32
EB
34

EB
32

40

40
G

29

41

41

44

45

31

33

37

79

47

45

37

55

38

G

EB
37

EB
43

33
G

33

31

30

32

33

31

217

42

41

[ecBNENepR NS R~ NNNIO RN NS

37

39

32

43

28

34

40

61
G

48

43

51

38

38

39

35

34

35

35

30

26

35

30

B
31

21

o

34

28

29

29

48

28

52

35

36

33

41

41

49

61

42

35

33

EB
317

39

46

43

39

33

42

—
o

42

28

43

33

25

29

70

55

61

65

50

40

35

37

36

33

317

39

33

50

26

39

35

[N
[EEN

36

26

53

32

37
G

26

47

33

34

44

36

38
G

37

35
G

36
G

35

317

34

33

69
G

38

29

25

36

[N
[p]

35

28

35

33

47

43

43

35

37

36

38

33

32

EB
35

29

32

36

24

21

25

[EEEN
wW

38

38

37

50

66

47

67

44

52

39

40

41

39

47

37

32

38

31

36

29

31

34

36

41

[N
=N

79

94

51

70

25

38

36

35

54

59

49

36

39

38

36

33

35

34

31

30

28

37

36

47

[N
o

57

59

35

35

27

74

59

74

73

68

38

42

49

EB
41

135

EB
37

33

G

73

32

23

41

48

43

[N
D

46

26

19

23

53

68

43

35

75

17

41

32

42

38

36

49

32

32

72

29

60

32

49

—
-~

108

48

37

23

69

52

33

39

41

56

75

43

34

34

35

33
G

32

33

45

37

39

47

58

—
oo

52

35

71

41

92

74
G

37

37

46

44

53

41

EB
39

EB
38

33

31

30

31

31

31

28

22

34

—
o

24

49

44

37

41

35

42

33

35

42

63

35

G

39
G

39

35

40

35

29

46

57

102

[ )
o

56

22

66

49

43

44

31

38

48

57

62

41

33

36

34

40

37
B
34

32

33

40

33

45

o
[EEN

42

115

28

52

42

32

31

43

70

41

41

38

36

35

35

34

30

28
G

22

25

45

43

[pa]
o

40

56

35

67

27

38

317

47

62

53

31

38

ocog—! o

3
3
4

EB
40

41

35

34

29

23

25

26

23

ro
[F6]

41

63

38

36

71

49

49

49

67

56

42

317

39

35

34

30

35

32

27

31

35

39

40

[p.)
I~

45

36

31

21

65

26

36

45

37

43

53

41

36

41

38

36

35

33

29

42

30

26

22

30

[ )
o

37

40

94

36

25

44

31

43

31

39

41

40

54

46

55

39

37

32

33

29

25

31

19

19

[e)
oD

40

36

48

41

36

34

41

47

45

37

36

42

45

41

46

36

45

44

31

37

33

21

27

18

[ E)
-~

14

26

30

38

42

35

45

41

39

41

39

57

43

36

65

54

52

37

32

34

47

41

41

43

ro
oo

55

58

36

44

45

28

43

33

34

40

36

36

38

40

48

38

34

41

32

32

47

48

64

64

o
«©

o7

31

63

24

66

31

33

37

35

37

35

40

38

63

46

43

36

32

32

46

41

41

38

47

w
o

40

85

41

72

35

29

37

49

33

33

317

40

47

50

42

38

33
G

31

32
G

30

25

42

18

34

w
[EEEN

33

18

41

23

30

43

32

34

33

40

317

38

44

45

39

36

33

26

217

22

13

18

00

01

02

03

04

05

06

07

08

09

10

11

12

13

14

15

16

17

18

19

20

21

22

23

CNT

31

31

31

31

30

29

31

30

31

31

31

29

30

29

29

30

29

28

29

27

31

31

31

31

MED

42

39

38

36

42

35

40

42

41

43

41

40

39

40

38

35

35

34

32

32

31

35

36

41

uQ

56

59

53

44

53

46

47

47

54

56

52

42

44

46

44

38

38

317

36

42

38

41

42

47

L Q

317

28

33

26

35

30

33

34

35

39

317

38

38

36

36

33

33

32

31

30

29

26

27

25

JAN. 2025
NATI ONAL INSTITUTE OF | NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY

ftEs (0.1MHz)

JAPAN




| ONOSPHERI C DATA STATION SHOWA- ST

JAN. 2025 fmin (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON.039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALI NG
DH000102 03/0405/06/07{08/09/10/11(12/13/14/15(16/17/18/19(20121(22|23
1] 9 9 10 9 13 11 11 17| 9 11/ 19/ 24/ 10/ 26/ 26/ 11/ 10 9 9 8 10 18 7 9
2115 9 70 6| 9 6 8 10| 9 11 8 13 11 14 24 11/ 10 11 10 9 9 8 11 8
3| o 8 823 8 8 8 9 &8 8 14 14 10 10 10 18 10 9 8 8 8 8 5 g
41 o 8 8 8 6 7 6 9 12 24 16 28 18 9 15 13/ 28 9 9 10 7 8 8 8
5| 12 15 15 26| 36/ 24/ 23 25| 27| 24/ 52 25| 39 40, 21 24 24| 22| 42| 25| 39 24, 36, 24
6| 25 19 16 14| 24 18 17 14 12/ 17/ 24/ 21] 23 13 11 25/ 34/ 32 17 11| 9 9 8 11
1] 12 13 17 20| 18 13 25 22| 13/ 12/ 15/ 17| 37 43/ 27 29| 15 10 17 11/ 11 8 14 27
8| 24 23 10/ 17| 7/ 11 23 11] 15/ 17/ 25 30[ 13 9 11 14/ 10 8 10 8 8 8 31 8
9| 8 11 8 10/ 11 10/ 16/ 12[ 8 8 10 8 10 12/ 11/ o[ 18 37 13 8 8 8 6 14
10] 11 8 11 6| 6 10 15 23 10 12 11 18 13 11 17 11/ 10, 9 o 7| 6 8 8§ 71
11 70 70120100 70 7/ 6 9 11 11/ 13 11 8 7/ 10 14/ 9 10/ 11 6 8 11 6§ 9
12| g 13 18 7/ 19 16 9 9 12 9 9 7/ 17 23 13 29 12 35 13 7] 10 8 11 9
13111 7 7 7] 18 15 11) 14/ 12 10 9 9 11 10 13 13/ 10 10 9 6| 6 9 7 18
14112 11 16/ 14 6 6 7 9 10 13 18 16 13 11 15 13/ 11 9 9o 9o 9 6 8§ 12
15024 7 8 o 8 16/ 11/ 10 11 11 11 13) 42 41 28 37| 11 11 14 12/ 10 7 10 7
16 7 7 7 7| 14 11 13 11| 18 26 14 29| 24 21 19 10| 14 20 25 18 21/ 10 9 10
170 8 19 9o 7] 16 12 o 10/ 11 11 11 13| 23 13 11 26| 13 12 9 12[ 21| 6 § 12
18] 23 9 15 9| 13 24/ 23 16| 14 14 24 14] 39 24) 38 24| 22 19 15 18] 15 15 § 7
191 7 10 11 15] 16/ 16/ 15 8 9 14 21 27| 15 15 23 26| 14 16 13 27| 9 13 7 1
200 16 7| 7 13 7 9 9 9 12 23 16 24 39 20 13 22 12 18 34 13/ 11 § 7 11
21| 8 7] 11 19| 15 12 9 10 9 23 28 23| 15 18 20 14| 24 23/ 20 7| 9 15 34 23
22| 27 13 10 17| 6 9 9 10| 12 12 12 33| 48 40 33 25 20/ 22/ 25 15 17| 13/ 11 6
23| 12 9 23 11) 11 10 24 19| 12 15 24 11| 12 15 14 20| 16 13/ 16| 9 11 9 15 15
241 11 o 8 5/ 14 10 11 11] 9 13 22 37| 26 23 20 15 14 10/ 10/ 15/ 8 11 7 6
25 g 10 o o 5101013 9121111 o o 9101012 o 8 912 9 7
26| 8 10 14 13 12 9 11 11) 11 10 9 9of 9 1o 11 7| o 8 7 7 9 7 5 7
27| 6 71 9 9/ 11 6 6 71 9 9 9 13 9 12 23 15 12/ 13 7 9 12 7 11 7
28| 9 10 7 9 9 7 9 9 11 11 10 9 11 10/ 8 o 8 10/ 12 11| 8 6 5 9
29| 7| 7| 8 8 12 9 11 11) 10 10 11 9of 9o 8 7 21 o 8 9o 7 7 7 7 10
30| 7 6 6 7/ 6 7 9 9 7 8 710 7 7 7 8 8 9o § 7 7 6 7 7
31 8 7l 7 9 7 7 7 9 711 9o o 8 9 11 11] 12/ 24 16/ 11 6 5 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| g 9 9 o 11 10 11 10 11 12/ 13/ 14 13/ 13/ 14/ 14/ 12 11 11 9 9 8 8 9
UQ| 12 11 14) 14| 15 13 15 14| 12 15 21 24 24/ 23] 23 24| 16 20, 16/ 12[ 11 11 11] 12
LQ 8 7 8 71 7 7 9 o 9 10 10 10 10 10 11 11010 9 9 7 8 7 7 7
JAN. 2025 fmin (0.1MHZ)

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




| ONOSPHERI C DATA STATION SHOWA- ST

JAN. 2025 h'F (KM) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON.039°35.4"E 1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALING
DH 01 05[06 12113114/115116/17/181(19(2021 23
A A A EA A A Al A A
1 208 2202352741 |256/225238/232 362
A A A A A A A A
2 3211288 220226232228]249255 285
E A E AE A
31300286 012561228 2447200210224]230225(234/234/240250265278
EA A A A A H A A
41759 204 212025202331168/248/254260240[245296] 200
N A B AE A EAE A EB A A A
5 1 . A296 228022002280236/232258302 264 i
63630280 210 2130194(1820223]228232/246/260280[295/295/318
N A A A A E A f A
/ A342 21028022a20821ﬁ218202253270265
81290343 Azeozso 24521%206224196204225222258282 270
912500279 247 2400225(225214/23612461248  |286/288/240298
NE A A A A
10 A280 236 208208/208/194/220224212/290346256
11370266 232228 208208/210216/2242200232/150[356/284/262267
12 27§30% A264 194/204/214/208210[214/210216[2301225 232
13 1 . 214023420802120225218/220[226/274/282/268358
14 262 2022200210194]216/208225/228260/278/330406
A A A A A
15 1 6220274 224230234215329280272 332
163851345310 206208/202210/206230240242/270
A A N A A A A
L7| “lago/3202800248 206/184/218230[23012250244 286/286
N A A A A A
18 266 21202150215/198/2082322321227)252/252/262/330
A A A A A E A A A
191288360 357 2420234230224]220244/292)234[247 372
A A A N A A E A A
2013501314372 258 24402182122320252224/238239]284
A A A A A A
21 390/ [388/308/258 196/222/196/218228/222/234228250270
N A A A A B A
22| 1463 336338288 222022812200216/2252320230[242/268254/284
A A N A A A H
23 . 2 . 2081200[210220/2142301225/218|368/360/342358
24 1 266%72 202215218212225228236243252252 286
25| 'I31% . 30i280264 212021002120210218230[228/202/255(2421242
2610267300 3200306 209203198200206238232230232245 232
27 3°ﬁ 3 %296252 195201/266/236/240[190[234/302 A278 342
28 A30/7\254 21021523522122025221433% 228 332
29 34% . A264 190022202161230[218/234228 1282296307388
30 2277 19&214190202210213216232228250 370
3110236269 221 20421002172300220234/193/180[238252/234/242
01 05106 12113114/15116/17/181(19(2021 23
CNT 18 17| 20 29/ 31/ 30 30| 31 31 30 27| 27 25 23
MED{789309 2700264 20921421421902200225230[232/260/270 312
U Q|363345 314278 2240225(228/224/230234/238/253/282/285316358
L Q259280 2390253 205(208/208208/214218220227/2422522471267
JAN. 2025

NATI ONAL I NSTITUTE OF | NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY,
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1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALING

45°E MEAN TIME (G. M. T.

SWEEP

| ONOSPHERI C DATA STATION SHOWA-ST.

(0. 1MHz)

fxl

o PRI op<r~—pPRokKC oo P<r—<C =9 =C =C <C =C P<<r<C o =C =C o S [=3)
o <+ Lo < ~ ©co <t s [Ye) o <~ o
N [N}
~ PRI LOP< oo < <t <T =4 ~ LO P< oo <C =<C P]r~P<om<op<wo <O Lo [==) - ~ [=} ]
©| | 1| w1l ol = o 1| 1o | <| w| o ~| oo < ~ o~ ©
[N ] -] N
-— R~ M<o| ~MFopr~<C PR oo p< <t P<r~p<oco<C =C <C PRLOPK~pP< <t oo o [=3) -— o <o
©| ©o w| Wl ~ w©» W o o o < | < ~| ©o © © o~ ©
N -] N
o PRoopP<ANIKOPRK oK o PR oo P <t pP<on O P<mP<LOKC cop<copP<mp<wo P<ocop<o Np<on RO o Lo P<r—
WO M~ 1o 1 o o | S| W o W WO <t o o ~| o ~ o | o o~ ©
[N} -] -] N
PO <O P OoKD w©om =C P<r—pP<ocopP<r—p<— r~pP<oopP<ooP<—pP<cy p<ocop< <t o p<oo| o < «© Lo Mo
a4 s o ~ (=) (=) © Lo Lo < s Lo s oD (=) (=) ~ ~ (=) (=) < [=>] D g o~ ~
~— ) —
oo PRIOPRm oKL PRKoRKoONRK < PR o pPRupapo oo PR P~ o Pt+p<on < pP<mpPoeo o oo [X=) <o
= O ~| ~| ~ © © o S| Wb o S W | v v | o | ~ | ~| w| <= = o~ ~
-/VA./ PRIOMRONRLONRKLOMNRKOPRK oK IR oo P ~Ro <o LOP o P AR <oy P< <t pP<r— r~pmp<oo ~ co <<t
— w© ©| r~| r~| r~ r~ o r~ o w1 o o w1 | o o o © 0| r~ | r~| ©o| w© — o~ ~
o o PR OO PKANROPKMRK PP AR < PR AP NI O PR ~P<Mm PO PO XK P P<LOP<LO o pP<oop<ac o~ «© o p< oo
~| r~| © oo r~| r~ r~ r~ r~ © r~ © o w1 o o o o © | oo | o~ r~| r~ o~ ~
~— ) —
5vA6 LOP< PO PKOPKMP M PK PP PO KPP oopP<— M PRAIP<mP<o LOP< NP <+ <t PPN O Lo ~ <
r~| o r~| o o r~| r~| oo r~| ©| ~ © ©o v ~ ~| ©| r~| ©| o oo o M~ ~| © o~ co
~— ) — -] ~—
PLoOPoOP<mpP<o| IpP<oop<oo ~p<ocop<oco O pP<ocom PRopP< dApP<o P pP<ompP<r~ P<oNP<on LOP PO NKLO ~ o
~ ~ oo ~ [oe) oD ~ ~ D ~ o (=) (=) o o o o (=) (=) oo [ee) o ~ (=) o ~ o~ [ee)
~— () — ~—
o Lo aonpP<onp<cy ~p<onp<on O <FKoPKR Ao o< o LORKLONK NN AKO P<LOP<on NP< oo <o o o [==) <<
©| r~| M~ o3 o3| o oo o oo Wl O ~ 1 1 | o ~ ©o| ~ ©| oo ol ~| o r~ o~ ==}
~— o < <] o — ~
~ — o< oKt RoPR e~ P<r—<C Pon <<+ p><r—m PRoAApP<oo oo oo P<cop<<r NP<mP<on <~ ~ Lo P<r—
~ | r~ o o oo oo ==} ©| o o | 10| o o < | oo o| oo | © o~ ==}
~— — o o P o — ~—
— PR A ~pRopol o ONRAPRNPR AR L RO pROIPpKr~p<co P P<cn ~PRopPK < <o — Lo P< oo
~ © ~ o o o o o o| ©| | o Lo ~| o < | oo o| oo | w© o~ ==}
A0 O | — o o o ~—
P<r—pP<uIp<r—p<o | oA N<oPKo| oKC PRopP<oo T Rr~pPp<| o P<<t+P<cN <t P<Lo| o<y ~ =} <o
o ~ o ~ o | o o ©| oo Wl w| r~ | < ©| o | oo | oo w1 ©o| < = o~ (=}
~ — o o ~
P<<tkC | o mpopPopP<KoeoPLOP oNEC <O oo <C Cwo| o Lo P<opP<o op<ommMm <O [=3) o <o
dd ~ ~ oD — [=p) (e =) ~ D Ne) Lo [Fe) [¥o) Ne) [Fe) [¥e) (e =) ~ o (o o) Ne) (e =) S o~ (o =)
o — o — o
PR PRoopP<r~| cup<oo| | o<t KoL € € KKK KK KK Ko P<r—~] | K PKRo| m ~ o~
d ~ ~ oD o ~ [=>] i [ee) A s Lo ~ ~ [=>) ~ Lo ~ ©o i [=>)
o — — o o —
7An PR MRKLOMNKONRKAN| oo <+ ONRLOKC LOKC =C P<NEC P oD P<— T PO P<LO ~po| o o ~ o <o
o r~| o r~| ©o oo o oo w o < | © 0| ©o | | | © o~ o
o — <) o o
6A PRPo| opP<mp<opP<ip<r—~| kT <C P<oco T <C =<C <C o T =<C <C =C N o <o © © <o
| r~| r~| r~| r~| oo o r~ Lo © ©o| | ©o| o — ~
o -) o
P<LO oo KKO —AP<—pP<r—pP<oco T <C P<on T PRooPRLOPRK P om P oo <O P<r— [==) oo ~P<r— 53 <o
Lo o 0| | r~| r~| r~| r~| oo Lo 0| 1o w1 v < o | 0| oo | .| v Lo N 0| ©of 1o
o o o
P<r—] omp<oo| oop<d| oo o<~ o] =C = =C =C P<«d| o] oo o <C =C | o<W o< o o ~| <=
| 6 o b o o o o ~| o v w| ~| | © ©| 1| Wb <= w»w | N ©o w©o o
o o
o oR~Foo| o R~ Mm| o o ok XKk = K o[ oo = —A<o»| K Kol ~Kuwn P —| o ] =
© o) o Lo ~ (=) o ~ [Fo) o <+ (Y] Lo <+ (=) o Lo o [Fe) [¥e) s o~ [Fo) o Lo
o ) -] o
~ ©| oo pPopP<NPRKLIOPKm| O ~r<C o T =<C A<t o>C =9 P<co =T —i| o> oo ooRILO ~ o 1| o o
iy ol 1o | .o | | o ~| wv Lo S | < o ~| o o <= w iy —| O o <
— o o) ~PRo| oo op<r— NP<on T <C <o T =C =<C P AP <~ <o o o o om ~ oo — ~— | op<r~
©| .o | W W W < ~ Lo | WO o o oo 1| ~| © w1 o N 0| o <
o -] o
[ PR Oup<ooP<om| o o © LOC <C co T <C <C P<ocopP<Lo T < —i (=3 o~ ~pPooxo =C ~ o~ oo P<r—
= © <| w0 o o o o~ < Lo | < <t | 0| 0| <t o = —| | | <
o o
- — M| <t O | O |~ 0| | O|A| N M T O[O~ 0 & O|dA N M| I | OO~ 0| | O e e A I
=) Al A A A| A A A | A | A | A NN NN N N[ N N | 0| o» o =] o] 4

LAT. 69°00.4"S LON. 039°35.4"E

FEB. 2025

JAPAN

(0. 1MHz)

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

FEB. 2025



FEB. 2025

| ONOSPHERI C DATA STATION SHOWA-ST.

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

SWEEP

45°E MEAN TIME (G. M. T.
1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING
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FEB. 2025

| 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 I N MANUAL SCALING

45°E MEAN TIME (G. M. T.

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

FEB. 2025 fmin (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON.039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALI NG
DH 00[0102/03{04/05/06/07(08(09/10(11{12{13/14/15(16{17/18/19(20(2122/23
1] 6 914 70 9 8 9 o 9 14 15 1112 17 20 11/ 11 8 9 9 8 13 15 9
201 8 7 7 913 8 6 13 15 15 26 47| 28 23 24/ 37| 35 13 13 10 9 15 9 8
3| 9 9 7 o 11 10 11 22[ 8 9 9 1112 9 9 11/10 12 9 6 6 6 12 9
A1 7 7| 70 e[ 10 7/ 15 o 13 14/ 13 25| 17/ 13 23 21| 19| 23 21 19| 13 12| 10 7
5| 6 70 7 220 8 14 7 8/ 1110 10 17 9 9 9 9/ 10 8 7 9 20 7 7 9
6] o 13 7 13 13 21 18 11| 9 10/ 21 15/ 11/ 13 39 11] 9 24 10 9 7 7 7 7
7] 7 20 11 10/ 11 9 7 o 9 11 12/ 14/ 9 14 15 9 10 12 11 9 7 12 9 9
8|10 8 7 9o 7 10 13 11] 14/ 16/ 12/ 17/ 38/ 18 14 11/ 28 9 9 14/ 11 6 6 7
9] o o 9 sl 9 5 7 7 7 8 911917 911 9 7 7 11 1 7
10 11 10 912 711 o o 13 9 11 13 22 12 18 23/ 17 22 10 o 8 813 °
11] 10l 10 o 26 " 35 16 9 7 15 25 21 25 37 38 35 10, 15 9 20, 8 9 7 8
12| g 7 26/ 10] 12 20/ 10/ 11] 25 21 14 13] 24 25 39 23| 18 13 9 9/ 13 9 10 8§
13] 11 24 21 15| 23 24 26 200 14/ 11 17 14/ 23 18 " agl 12 71212 7 1 7 12
14] o 711 el 13 725 16 29 o 10 15 a8 25 1712 1215 7| o 11 7 7
15| o o 8 6/ 15 11 o 7| 7 15 11 25 39 21 38 47| 48 35 15 12/ 10 13 7 8
16 6 9 12 9 20 14 14 9 15 15 12 37, 43 38 25 |15 19 36 9 12 9 9 8
L7070 o 70100 70 9 12 7| 15 15/ 24/ 20] 14 13 12 20| 11 12| 7| 24| 11 13| 9 10
18] o 8 o o 10 9 13 9 14 13 19 11) 14 16 11 10| 9 9 11 13| 8 12/ 10 7
190 7 7 6 11 11 13 9 11] 9 8 12 25 17 25 39 23| 15 18 28 15/ 10 § 7 12
200 12 11 6 7| 6 6 12 18 15 20 26 12 15 12 13 17| 23/ 30/ 15 16/ 10 7 8§ 7
21| 7| 6 8 14/ 11 11 19 13 13 11 8 7| 8 15 29 14 11] 11] 17 10/ 11] 14/ 10 8
22| 8 11 13 12 12 14/ 12 13) 13 11] 12/ 11] 11 10/ 11 13| 11) 16 27 23| 21 17| 12 7
23| 9o g 5 9 15 9 11 12 11 12/ 7/ 11) 10 11 9o 15 10 10 6 6 7 9 6 6
241 6 10 9 8 9 6 7 8 7 8 12 12 11 11 10/ 11| 11 11 13 9| 10 12| § 7
25| 5 7 7 7] 12 25 26 44) 32 22 24 17| 16 14 19 24| 15 15 21 18 21 14 13 11
26| 10 13 10 9o 11 19 19 16 21 42 20 15 17, 15 24| 17 15 12 12/ 11 9o 8 g
27| 6 7 7 s 9 13 10 11 12 13 32 37 39 27 9 37 21 32 10 22| 8 8 8 ¢
280" 5 o o 7 o o 72411 20 13 41 35 24 20030 11 15 12/ 11 9o 5 g
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 9 8 o 11 10/ 12 11| 13/ 13/ 12 15| 16/ 16/ 18 18 12/ 12 12 11 10 9 8 8
UQ| 9 10 10 12| 13 14/ 16/ 14| 15/ 15/ 22 25| 26/ 24/ 27 24| 18/ 18 15 17| 11 12/ 10 9
Lol 6 7 7 7l 9o 8 9 9o 9 1o 11 12 12 12 11 11/ 1010 9 9 8 8 7 7
FEB. 2025 ftmin (0.1MHz)
NATI ONAL I NSTITUTE OF | NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY, JAPAN




| ONOSPHERI C DATA STATION SHOWA-ST.
+ 3 H)
LAT. 69°00.4"S LON.039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING

FEB. 2025 h'F (Kwm)

45°E MEAN TIME (G. M. T.

DH000102 03104(05/06/07(08109/10(111(12/13/14/15(16/17/18(19(20/21(2223
g A A A A A A A A A
113263303200275272240 25412420224|2400202/188214[228238
N A A A A A A A B
2 ] 284216 259 |230023202281220236/232/298/302238/3521376/306
3 %7%%72%7226428%252248218215228234238230214198242236215244245247258255
41255776336340[366/272 23%%32%9;20019822222821%%3222223321424424%236248288
5 29%27224225233324025%36426225221821620420%280254220230208200 298%91%52
6| 1314294 |394/436 1256/284/192/218/214[206/2142301208]216264/230248[244/268342/350
N A AE A A A AE A EAEA A AE A
/ 320 2252062282020 1236/206/232/180[210[251248 252242244244
0 E A E A E B EA [EA A A
8125012571296300[302262236/232/228/279272/230[258234/234/219[22812361242310[236/252
N A A A NE A B A A A
9 240/ 1309(234/21021812220206(232/2002000218224/218/252 [154
N A ANEAEA A A A A A A A A A A A A B
10 346/300 236225218/175236/246 392
A A A A B A A A A A E AE B E B A A
11 384 27202100 1258/28412461265230{174/242269240[288/298
N A A A A A A A A A
12 378 1250 184/204/206230[270[220{218/1701234280[252256/292
N A A N A A A A AE A B B A N A A
13 290 223 1256|204/228 2050240 1275[259
N A A A A A A A A A B B NEA N A A A A
14 218196 2320218189 1270
N A A A A A A A A A E B B BEB A A A A A
15 21802600 238244 254254 288254
Al A AE A A A A A A A A B B A A A A
16 187 1373380 2561232 |230224/310/262
N A A AE A A AN A A A A
17 318298264/236] 12420200222(218/204216228228/228278  [296
A N ANEAN A A A A EA E A
18] "hos 360 2552551172|211/228205/202(200/216/246/259]266250260/265
N A A N A A A N A N A A
1910274 346 24420202020 1230260242212)234/232248/255248
N A A A A A A A A AE BE AE AE AE A E A
20 317 2581246/2352280262224|228/255/246/238]245/2342522486
AE Al A A A AE A E AE B E A E A E A
21027302900 1298 24821002022230182240234/216/236/225/245/250[245225236260
N A AE B AE A A A H
22 331 1362 248215(225222/21802201228/227/2302272361242238/236/232260
EA A N A A AEA A A H H E A E A
231308 182 278 2100212220[225215233(232/230[230[232[24712371228/245
EA AE A A A A EA EA EAEAEA A A A
241290 1258 2031203270[220214/238207239224/232022523202242421248/240
N AE A A A B A B BEAE A H |E AE AE AE AE BE B A A A
25| 13201265 260234023812300210202215246/236/236240238238
Al AE AE AE B Al AE Al Al B BE Bl HE A E AE AE A A A A A A
26 274236[390 274 256(234124002320230(242/242]264
A A AE A A AE A° Al A A AE B[E BE AE A Bl A BE A EA A A A
27 257 296 272029002502441295|254/264/308/164(352
AA A A A A A A A Al Bl Bl Bl [E AE BB H A A A A A
28 230 238248230258260 186
29
30
31
0001/02103(04/05/06/07(08/09(101(11(12|13/14|15(16/17/18/19(2021122/23
CNT| g 9U12E1£U13 120 9 14] 14 19 20 22| 23 27 27 25| 27/ 27 24/ 19] 21] 15 12 11
MED27328§27g%9%31628ﬁ%4223223%216219%18%16%29228219226234244246244250252260
U Q|303]325/328(336]37013701290270[260242240244|238/240244/230[236/2421266/262(2561298(293/306
L Q|2640266252(266286/251/230232(228/210202212206220[215/215/218/227/235/238/238/236/240246
FEB. 2025 n'F (km
NATI ONAL INSTITUTE OF | NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY, JAPAN



| ONOSPHERI C DATA STATION SHOWA-ST
MAR. 2025 fxI (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]0809/10/11(12/13(14|15(16(17(18(19(2021/22
A A A X A A 0 X X B X X X X X X A
1 56 58| 69| 55 62 68 67| 77 94/ 90| 91/ 71| 65 57| 48 44
A X A A X X~ X~ XX X~ X X X X X X X
2 48 58/ 71/ 72 83| 93 97 96/100[105/ 99 94/ 92| 89 79 75 70| 63 59 53
X X X XX X X X XOX X X X X X X X
3| 51 49 49| 70| 84 65 73 91) 91 9911051106/111/115110118|103(104 85 76| 66 59 48
A A XX X X X X X X X X X X XX
4 58 86| 83 86 65 68 72 83 90 95 93/101/101 96| 93 85 78 74 70 58 43
A A XA [0 X R X XX X A
5 71 93] 65/ 54 62 56 62 700 87 92 94 86| 82 80 70/ 58] 57 47
A A A A AR X XX X X X X X X X X X X
6 90 59 61 64 69 75/ 79 86 88 84| 77 72 67 61| 57 45 57
A A X 0 X X 0X X X~ X X N A
/ 58 57| 88 70/ 64 81| 62 69 77 82| 85 83 96/107/105 90 72 63| 87 56
A A R X~ B X X XA
8 57 69 61 71 70| 88 71| 74 76 93 96 85| 82 80 69 67| 46 84
A A R R R N A A AOX X B B X X X X X X X A
9 54 55 70/ 65 51| 53 56| 57 50 47 44| 44 33 52
N A A A A A A0 X XOXOX X XOX X X X X
10 51| 510 56/ 57 65 70 70 71 79| 79 83 71 58 59 60 56/ 37
A A A A X A A B A XX X X X X X X X A A
11 46| 45 58 49 60| 56/ 67 73 80| 87 82 76| 68| 58 49
N A A X A N A A A AO X0 X OX XOX A A0 X A
12 55 62 48 56 72 86| 71/ 47 43 38 42
A N A A X N A B A B B B X XoX X X X0X X A
13 53 51 62 65 51| 42 49 51 42| 34 29 52
NOX A A OX A A A A B BOX X X X X X OX A A A A
14 59 66 58 63 69 71 72| 70/ 61 59 43
A A A A X0 X B A B BO X XX X X A A A
15 51 52 55 49 66 69 700 93100 89 45 49| 49
X X A A XN X X X X X X A A
16| 42 45 35 41 72| 64) 68 77102/109/115/131/134/134/133/114 85 85| 86 58
N A X AO X 0 X N A B BO X X X X X N A A
17 54 60 84| 58] 57 76/ 92 93]101/ 93 68 39| 59
A A A A C O C C C dqox X X X X X~ X0 X A A A
18] 59 59 81 59/ 63 61 67| 69 69 71 55 47
A A A A R A B A A A BOX X X X X X A A A A
191 61 58 62 71 80| 71 69 63 56
" A A A A X X~ X X X X X X
20 59 115 53 57 60/ 68| 75 81 87 94| 98 91 88 71 66/ 53 46
A A BO X B B B X X X X X X X X X X X
21 54 59 54 700 80 77| 83 88 91 92| 94/ 91 86 84/ 59 67 68
N A A A N A RO X XoX X X X X X X N A A
22| 83 58 62 531 50 56| 73 73] 78 69 61 46/ 46 78
N A A B A A A A A A B B X~ X X A A
23 60/ 68 67 68 73 77 69 67| 59
N A R N A A A A A X [0X X X X A0 X A A
24 35 80 700 65| 70 75 85 97| 93 72 68 49 54
0 X B A A A A X X X X X X~ X X A
25| 53 83 55 54 43 53 63 81 9211011101110106 87 69| 79 68
Al A A A A A A R X X X X X X X X A Al A
26 77 55 61 58 56| 58 59 59 59| 59 91/ 78| 97
A X X A Al XO X B B B X X X X OX A A A
27 49 50 66/ 49 53 51 75/ 72/ 63| 61 54 94 31
A A A R B X X X X X X X0 X
28 71| 91/ 65/ 53 51 60/ 67 74| 88106/105101/103 88 74/ 59 44| 42 44
N A A B X X~ X X A X~ X X X
29 701108] 71 63/ 65 65 73 86| 90 91 94 99| 94| 86 85 69| 57 50 43
A A X B X~ X X X X X X
301 35 58 52/ 53 59 65 79/ 94/110{111/1181121117]113/103 95 86| 72 55 47
A R A0 X X XX XX
31 37| 45 49 65 86 74 77/ 79 75 88/1081021107108/125/127/1121103| 93/ 73 60
0001(02:03(04/05/06(07(08(09/101(212(12/13/14/15|16/17/18(19]201(21|22
CNT| 7/ 12| 16| 15| 16/ 22 20/ 14 13 16 20 22 26 28 30 31| 31 30/ 31 31 25 20 15
X XX X X X X X X X X
MED| 53| 54/ 56| 69 66/ 60 63 64 62 70 7§ 7§ 73 82 9§ 9§ 89 si 7§ 63| 59 54 52
U Q| 61| 58 59 86 82 69 72/ 74| 82 79 85 88| 90/ 96 96 99|101 91 85 74| 71 59 57
X X X X~ X X X X X X X X X X
L Q| 42| 48 50| 55 53 54/ 55 57| 56 62/ 61 65 63 69 71 72| 71 69 65 49| 48 46 44

MAR. 2025 fxI (0.1MHz)
NATI ONAL | NSTITUTE OF | NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY, JAPAN



| ONOSPHERI C DATA STATION SHOWA-ST.

MAR. 2025 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 SCALING
H
p~]00101102(03({04/05/06/(07({0809 /1011|1213 /14|15(16{17/18{19(20(21/22/23
AR A A F A A B A A
1 . I 4er 50 49 51/ 62 61| 65 88 84 85 58 59 51| 42 33
2 J4% 41 52J6% 78| 81 85 90 94| 99 93| 83 86| 83 73 69 64| 57 53 47 44
31 3743 35 42 48 50 67 69 71/ 93 991100{105/109(104/112] 97/ 98 79 70| 60 52 42 35
N A F F ZlT RT RJ R A
4 51 74 56 61| 58 62 66 77 84 89 87 95 95 90| 87 79 72 68| 64 49 36
A A A R F 7 R A A
5 63 66| 58 48 47| 50 54/ 64 75 66 84 78| 74 74 64/ 52| 48 32
A A A A A A R A
6 49 57| 55 56 63 69 73 80 82 78| 71 66/ 61 55/ 51/ 39 27
N A A F R F N A A
/ 40/ 40| 45 35/ 52 54| 56 63 66 76 71 77 81 92| 86 84 66 57| 50
A A B F A R A
8 48 36| 44/ 49 52 50| 82 60 62 70 60 83 74 71 74 63 57| 40
AR A R R R AN A A A B B A A
9 49 36 45| 47 50{ 51/ 44 41| 38| 38 27
N A A A A A A TR F F
10 45 45/ 500 51| 59| 64 64 65 73| 73 70| 65 48 44/ 23 24
A A A A A F A A B A F FI A A
11 41 43 54/ 50 61 67 74 81 76/ 70/ 62 52| 25
N A A A A F F A A A A A o F ROA A R A
12 36 52 420 500 59 67| 62 41 37 32 36
A N A A N A B A B B B R R A
13 40 45 48 59/ 45| 36 43 45 36| 28 23 35
A A A A A A A B B A A A A
14 45 48 50 57 63| 65 66| 64/ 55 38 32
A A A A Z B A B B A A A
15 36 46 49 43 60 57 64 87| 94 63 39 43| 39
A A A F / J R FIF F A A
16] 34 28 35 48 58 62 71 96103101100 98 95105 95 79 70| 65 41
N A A AN R F F A A B B F A A A
17 48 45 45 52| 48 70| 86| 87) 91 87 44 33| 43
N A F A A C ¢ ¢ C C O R R A A A
18 40 49 53/ 57 55 61| 63 59 65 49| 41
N A R A A R A B A A A B A A A A
191 34 57/ 65 74 65 63 57 43
A A A A N A
20 36 47 36 50 54/ 56| 69 75 81 88 92 85 82 62| 47 38 35 30
A A B R B B B A R
21 33/ 45 47 64/ 64 71| 77 82 85 86| 88 85 80| 78 53 51 53
N A AN A A A A A R R R R N A A A
22 41 44) 50| 67 67 72 63 55 40 40 60
N A A B A A A A A A B B F F A A
23 49| 55/ 56/ 62| 67| 71 60 56| 44 36
N A R N A A A A A A N A A A
24 29 438 64/ 59| 64 69 79 91| 87 54 58 43
A A B A A A A TR TR TR A A A A
25 46 49 31 47 57 75 86 95104104100 81 60
A A A A A A A A R A AN A A A A
26 45 55/ 52 50| 52 53 53/ 53] 53 29
A Al A A Al R B B B B A A A A A
27 43 44 42 45 69| 66 57| 55 48 25
A A A F R B VA /l F F A A A
28 49| 37| 45/ 47| 45 51 61 68 82 87 99 95| 97 82 68 45| 52
N A FF A B Z v
29 . 5&\ 5&\ 55/ 59 49 : 59/ 63 80| 84 85 88 88| 88 80 75 63| 49 44 34 22
301 28 46 31 33| 37 64/ 76/ 90/105112(115/111/107 97/ 89 73| 61 35 21
A R A F R F F R
31 23 39 43 45 48 68| 56 62 69 82 99 941101/102/118/113 87 88| 73/ 50 42 19
0001/02103(04/05/06/07(08/09(101(11(12|13/14|15(16/17/18/19(2021122/23
CNT| 4 8 14/ 11| 15/ 20 20/ 15| 13/ 15/ 20/ 22 26 28 30 31| 31 30/ 30/ 30| 23 15 12 7
MED| 34| 43 40| 48| 46/ 47 48 52| 56/ 62 63 68 70 70 82 84| 83 74 64 56| 49 38 36 35
U Q| 36/ 46 49 52| 49 50/ 52 62 68 71 72 82 84 86 88 91) 92| 85 75 63| 57 49 42 44
L Q| 31| 41 35| 40| 43 45 42| 45| 46| 55 54 57| 57 60 65 66| 64 58 45 43| 42/ 27/ 30 26
MAR. 2025 foF2 (0.1MHz)
NATI ONAL | NSTITUTE OF | NFORMATION AND COMMUNI CATI ONS TECHNOLOGY, JAPAN



| ONOSPHERI C DATA STATION SHOWA-ST.

MAR. 2025 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 SCALING
H
p~]00101102(03({04/05/06/(07({0809 /1011|1213 /14|15(16{17/18{19(20(21/22/23
E B E Bl BI[E BE B[E B G
1] 62 36 73 530108 31 24/ 35| 61 40| 47 34 37 29/ 34 29 33 27 25 19 18107 59
K G G GE BE BIE BE BE B G E B
2| 55 46 58 40 27 25 37 33| 33 32 4é 58| 35 33 34 31| 27 26 24/ 21| 13 18 17 14
3| 16 30| 31 58] 41 39 43/ 45| 31| 38 33| 31 3g 37 32| 36 43 2g 18 1751% 13 27
A1 37 43 66 72/ 42 41 49 45 31 28 32 32 36E3%E3% 33 31 26 2% 25 28E13 35/ 72
5| 62 58 21 23] 54 35 42 38| 47 51 3& 48 36/ 35 35 31 28 22 25 27E1é 35 58
6| 47 83 68 53] 60 34 58 51| 48 51 33 35 32 30| 27 22 16 21/ 10 19 44
G GEB [EB [EB GEB
1] 54/ 34 32 33 370 29 39 42| 54/ 42| 30/ 30| 30/ 41 30/ 29| 28 25 11] 35/ 49| 59 53
g E B B E BE B E B
8| 58 37 700 21| 28 39 41 62 48 37E4% 3% 3g 3g 31| 27 2% 21| 21| 75 5% 58
91 61 23 731102 39 30 35 66| 41/135 64 36 33 31| 29| 28 34 20103 18 38 92
E BE B E BE BE B E B
10 61 61 71 49| 24 37 33 63| 28 43 42| 32| 33 51 34 32| 27/ 26 25 26| 23 34 49 30
G GE BI[E BlE B[E Bl[E B[E B[E B[E B
L1 46 55 58 72/ 23 41 31 51| 72| 49 54 35 33E38 41E2§ 27E4% 34/ 24| 15 17 27/ 81
121 37 46 91100] 58 26 52 59| 47 65/ 61 65/ 35 39 45 38 29/ 32 29 57| 68 35 82 87
K B B B BE B G d
13| 54/ 25 33 72 59 43 26 52| 53 51 37 34] 32 32 22| 15/ 22| 30 73
B BE BE B GE B
141 50/ 36| 72 84| 36 42 57 53] 51 52 420734 29/ 29 26 30 22 20| 34 59 43 60
E B B B BE B |E BE BE B
15 69 62 41 90| 58 31 39 39 56 46/ 33 32 42 31 29 23 21| 33 55 30/ 51
E B[E B[E B[E B E B[E BlE B
16| 43 31 70 18| 51 88 44/114] 34/ 35 30/ 38| 53 41 41 29 38 25 24 25| 32 22 49 39
B BE BE BE Bl G G
171 781109 95 59| 59 30 28 32| 32 47 57 58 32 33| 26| 25 28 22| 33 47 57 55
C O C C 0 O EB G E B
18] 38 71| 23 72| 44 57 33 39 31 29| 24 26 36 36| 38 37 53 29
B BE BE B G
191 42 46 47 53] 45 53 68 26 62 65 52 45 45 32 31| 34 23 31| 46 42 61 50
g GE B [E B G E BE BE B
201 68 46 36 50/ 37 27 23 2% 43 56/ 34 35 34 34 31 26 24t2% 2é 21| 13 14] 15 12
211 39 44 29 32| 23| 56 43 35 34 41 32/ 29 27| 25 23 25 17| 15 51 47 52
22| 43 34 42 47| 56 60 37 68| 42 30 36 33| 33 34/ 33 27| 27 26 34 22| 52 85 68 42
B G B BEB G G EB K
23| 60 88 68 50/ 53 59 48| 35 55 & BEzéEzg 28 28| 38 26 25 21| 20 30 36 37
241 54 78 27 22| 54/ 57 94 63| 55 53 34 35| 55 39 29| 27| 28 35 53 49| 46 36 59 58
B EBE BE B [E BE BE B
25| 42 39 85 56| 18 54/ 56 55 59 33 31| 37 32 23 38 44 35 28 17| 35 46 85 63
261 68 47 65 40/ 37/ 59 60 52 41 36 39 31| 31 27| 26| 24| 28 41 23 49| 33 65 55143
B Bl Bl B|[E B[E B[E B
27| 64 40/ 55/ 55| 46/ 34 32 55 42 44 38 29 28] 29 27 35 17| 37 28 61 41
E Bl BI[E B[E B[E Bl[E B[E Bl[E B[E BI[E B[E B[E B[E B
28| 57 68 45 47| 37 36 29 40 41 35 40| 35 35 37 25 31 23 46/ 17 22| 16/ 31 43
BE BE B |E BE BE BE Bl G |E BE BE BE BE BE B
29| 59 58 42 45/ 27 38 34 51 35/ 35/ 32 28 39 39 27| 23 19 15 24 16 25/ 18 12
K B EBEBEB G GE B GE BE BE BE B K
30| 16 29 44 56 43 28 27 31 45/ 31| 28| 36 28 28 43 24/ 19/ 12 18] 17| 13 16 54
E BE BE BE B EBE B E BE BE BE BE BE BE B
31| 35/ 29/ 37/ 35/ 27/ 17 29 24| 27 30 35 35| 28 28/ 40 34| 21/ 26 89 28| 25 24 24 14
0001/02103(04/05/06/07(08/09(101(11(12|13/14|15(16/17/18/19(2021122/23
CNT| 31 31| 31 30| 31/ 30/ 29 28| 24 29 24 23 26E2% 30/ 31| 31/ 30 28 31| 31 31 31 31
MED| 54| 46 55 53| 42| 38 39| 50| 44| 45 36 34E3%E3%E38E2% 28 26 24 22 27 28 43 52
U Q| 61) 61 70| 72| 54/ 53 53| 56| 54/ 54 49 40| 37 39 37 33 3153% 34 25| 35 47 59 60
L Q| 42| 34/ 36 40| 28 30/ 30 36| 34 37 34 32| 33 32 29| 28| 26/ 25 23 18 17/ 17| 27 37
MAR. 2025 ftEs (0.1MHz)
NATI ONAL | NSTITUTE OF | NFORMATION AND COMMUNI CATI ONS TECHNOLOGY, JAPAN




| ONOSPHERI C DATA STATION SHOWA-ST.

MAR. 2025 fmin (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON.039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALI NG
DH000102 03/0405/06/07{08/09/10/11(12/13/14/15(16/17/18/19(20121(22|23
1] 7 6 7 8 7 8 716 9o 13 47 1737 - 29 34/ 29 1118 9/ 12 7 7 9
2| 8 11 12 19| 11) 17 12 15 12/ 23/ 47/ 58| 35 33 34/ 19| 16 15 18 21/ 10, 7 8 6
3| 6 6 7 12 11 12 15 11] 10/ 23/ 15 23/ 13 12 12 8/ 11 9 9 7 7 7 6 7
A1 8 70 9 8 15 19 14 14{ 10 7 11 9o 8 12 13 11/ 13 9 8 12/ 14/ 10 7 9
5| 8 16 7/ 8/ 11 14 11 11] 13/ 37 24/ 19| 18/ 35 35 18/ 7 21 15 8 8 11 7/ 13
6| 8 8 12 11] 11 14 15 14| 16/ 18 17 11] 20/ 24/ 18 12| 14/ 19 13 13[ 11 9 9 11
1112 9 9 8 8 5 12 19 14 15 11 12 14/ 41 22 29| 24/ 25 15 11| 15 24/ 9 15
8l 11 8 20 7 713 13 9 12 o 11 42 21 6 35 31 15 17 21] 7 8 ¢ 14
9| 775 o 1 517 8 11 913 17 36l 268 1121 13 6 10 8 8 8 21
10] 24 21 11) 13] 12 24] 10] 10 9 43 42 26| 24 51 34 32| 11 18 25 11/ 16 8 7 6
11| 8 14 14 11] 5 20/ 15 16] 20 17| 23 23| 26 36 41 28| 27 42 34/ 24| 15 7 7 7
12| 9 13 15 11] 15 9 15 45/ 13 42 24 15 23 39 31 38 11 32 19 11| 8 6 13 11
13] 512 712 o 12 1039 14 D24 | T % a7 20023 25 18 9 8 7 8 10
14 o 5 15 o 6 12 24 23 19 21 | 42 34 23 29 23 14 13 11| 8 8 9 12
15] o 8 7 1113 14 30 300 " 1s ° Y ag 25 32 42 a1 10 14 11 813 7 7
16| 8 11 o 6| 10 12 12 13] 13 23 24 38| 53 41 41 24| 38 25 24 16 24/ 11 7 8
17) 710 6 o 9 o 912 8 42 22 1 " 58 32 33 17 11 20 15 10 9 7 11
18 1024 1417 523 0 1% % " Yad o a1 231 73612 6 7 8 11
19] 11 o 14 15| 15 8 42 17 47 25 23| a5 45 1717 18 17 6 9 7 7 6
200 7 o 10 17/ 11 7 7 15 8 15 16 35 29 34 23 17| 17/ 21 21 21] 10/ 11 13 10
21) o o 171413 7 0 1 " 37 23 14 19 19 17 19 13 23 15 8 7 13 11 13
22| 7 7| 8 15 17 11 9 17| 17 17 15 16| 16 26 25 18| 15 13/ 17 15 § 9 7 7
23| 718 34 114 7 o 18 19 25 - 34 25 22 24/ 18 20 25 16| o 7 8 7
241 14 9 12 13) 25/ 37 65 23] 35 31 24 35| 55 39| 15 15/ 24/ 13/ 11 11] 10, 9 10 15
2511 9 14 o o " 15 15 16 16 15 31 37 38 17 30 44 35 15 14 13 7 8 3
26| 14/ 14/ 13 7| 11 13 13 14) 15 23 19 17| 16 17 15 12 14 21| 13 12| 9 11/ 13 9
27013 8 o 11 10 14 14 35 738 - 1 38 29 28 19 16 11 11] 11 10 12 14
28| 17 32 16 15 8 7 7 40 | 41 35 40| 35 35 37 25| 31 23 46 17 11 o 7 11
29| 15 15 15 11 23 33 25 30, | 35 35 24| 28 39 39 27| 16 12 15 24| 16 25 18 12
30| 8 7 7 1113 14 11 11 | 38 31 26| 36 23 15 43| 14 15 12 18/ 17 13 8 8
31| 8 7| 8 14) 14 13 11 15 27 30 35 35/ 17 17/ 40/ 34 17| 26| 34| 28 25 24 24 14
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 30/ 30 30/ 30/ 30/ 30| 31 31 31 31/ 31 31 31 31 31 31 31| 31
MED| g g 11) 11| 11) 13 12 16| 14/ 23] 24/ 30| 29| 35 29| 24/ 17 18 17 12/ 10, 9 8 10
00| 11 14 14 14 14 17 15 23] 27 38 35 43| 48 a1 37 32| 24 23 21 17 14 11 10 13
LQl 7 7 8 '8 8 9 10 13 10 17 17 17/ 19 24/ 17 17/ 14 13 13 11 8 7 7 7
MAR. 2025 ftmin (0.1MHz)

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




| ONOSPHERI C DATA STATION SHOWA-ST.

+ 3 H)

45°E MEAN TIME (G. M. T.

h'F (KM)

MAR. 2025

1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALING
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MAR. 2025
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NATI ONAL INSTITUTE OF | NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY



| ONOSPHERI C DATA STATION SHOWA-ST.

APR. 2025 fxI (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 SCALING
H
p~]00101102(03({04/05/06/(07({0809 /1011|1213 /14|15(16{17/18{19(20(21/22/23
O X B B B OX B B BO XOX X X X X X X X X B B
11738 71/ 65| 60 76/ 84 971103100108/114/114 96/ 75| 69 51
Al Bl A AO X B B B B B X B X X A
2| 60 61 57 730 11101110112 96| 54 51| 66 58 51
A A Ao Xo X X X X X A
3| 48 62 87 61 491 53 59 64 72| 72 93 97 91| 83 79 87 71| 61 69 53
N A OX A A A A B B A B BOX B N A A A A
4 61 52 57 87| 87 64 38
A-A A Al A A B A A B B BOX X0 X X X A A A A A
5 42 57/ 57 55 52 41 41
A A A A X A A A AO X BO X B B BO X X X AN A A A A
6 43 59 59| 64 54 59
AA A B A A A A A X B X X X X X X Al A A A
/ 50 59| 64 72 84 97| 95 88 94 58
A X A Al A A A Bl Bl Bl Bl BO X X X X OX A A A A
8 64 62 60 60| 64 55 58 38
N A A A A B B A AN B B B B X A A
9 60 100112| 86 70 67 60| 57 52
A A Al A A A B AO X A BO X0 X X0 X A A A
10 51 44 60 761031117107 94 79 48] 55
Al B OXO X B A X X X X X Al A A
111 60 55/ 52 46 52 56 63 76| 77 78| 87 85| 88 87 87 65| 58
A A Al Al B A A0 X0 X X X Al A A A A
12 51 56| 48| 56 44/ 64 71 80 94| 87 95 88
A A A A A A A A Al Bl B A B
13 93 720 9411111200103 95 65 53 39 |118
A A A X A Al Al Bl Bl Bl X X A A
14 48 43 55/ 56/ 73 69 83| 95 78 62 36| 62 50
A A A AA A A A X X X X A A
15 41] 41 54/ 59| 69 76/ 76 75 79 75 63 31 50/ 83
A A X X X A A A
161 73 56/ 68 83 68 50 42 65 68 68 76 81 86/ 70| 54/ 55 33 39 61
A AA X X X X X X X X X
17 58 56 55| 52/ 50 54 43 52 57 59 67 71 68| 63 61 57 50| 28/ 31 53 59
ACA A A A A X X X X X X X A A A A A
18 61/ 86 64 76| 67 87 59| 63 66 82 78| 75 71 61
A X Al A B B A A A A B B A A A A A
191 51 47 77 71] 951110106 94
A A Al A A 0 X A X0 X X X X X X BB A X A
20 5339 39| 51/ 53 60 63| 66 71 83 82 76 71 71 53 35
X A X A A A X X 0 X A A A Bl
211 38 60/ 62| 57 46/ 68 64 82 53 61 90115 74 66 52 62
A A A A A A A B B X X X X XO X A A A A
22 60 58 59 80/ 76 80 76| 70 66 53 46
A A A X A AO X X X X X0 X X 0 X0 X A
23 64| 59 51 56 65 76 80| 93 97105114/114 95 90| 64| 44/ 28 25
A A Al Al A A B B[O X 0OX A
24 68 67 67 70 66 93112211161521113/113 83| 58 26 57
A A A0 X A X X X X X X X X X X X X X X
25 52\ . 4?\ 43 45| 51 7310011212212612)7(12)1( 97 91 7)1( 47 28 24 2/@\ 58
26 7/5\ 5; \ 52 4)7( 5;3( 59/ 65 57 72 9210812713013313;1(121116 94 68| 59/ 59 56
27 93| 49 37 56 64| 65 71 78112/128/143133127/115/114 92/ 69 67 89 51 44
A A Al X XX X X X X X X X X0 X0 X0 X
28 59 64 50 69 64 67/ 73 84/100/116/118/128/129{115 90/ 79 55/ 37 26 27 22
X X X X X X X X A
291 29 59 61 59 5%\ 52 56 5;{ 59/ 65 82100118129131132130114 904 72 61049( . 52
30| 49 56 60 48 65 67 671111 86| 85(1111130[117115/110 99 95| 48 26 49
31
0001/02103(04/05/06/07(08/09(101(11(12|13/14|15(16/17/18/19(2021122/23
CNT| 11 7| 10 17) 12| 14/ 13 11] 16 19 14 29( 2; 2; 28 39( 30/ 30 28 23] 19 1)2( 12 11
MED| 51| 59| 60| 59| 52 54/ 57 57| 56 65 72| 74 75( 7)7( 94 9?( 92 88/ 71 55| 58 36/ 50/ 56
U Q| 61/ 61 61 64 63 61 66 65 66/ 71 84 93| 95/103/116/117/114 96/ 91/ 69| 62 55 58 59
X X X X X X X X 0 X X
L Q| 36| 57/ 56 52| 49 50/ 52 49| 51 53| 63 59| 64| 71 80| 78| 75 66 58 47| 44/ 26 31 49
APR. 2025 fx1 (0.1MHz)
NATI ONAL | NSTITUTE OF | NFORMATION AND COMMUNI CATI ONS TECHNOLOGY, JAPAN



| ONOSPHERI C DATA STATION SHOWA-ST.

APR. 2025 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 SCALING
H
p~]00101102(03({04/05/06/(07({0809 /1011|1213 /14|15(16{17/18{19(20(21/22/23
R B Bl B F Bl Bl B J R R A B B
1] 30 53/ 57| 54 700 78 91 97 94102108108 70/ 69| 63 45
A A B A A R B B B B B B F A A
2 49\ . 5}\ 67 80/ 84 89 70 48 45| 38 4/2\
31 34 38| 55 41 38| 47 53 58| 66| 66 82 87 82 77 69 58 36| 28 50/ 35
A A N A A AN B B A B B R B A A A A A
4 53 46 51 62| 75 45 29
N A AN A A A B A A B B B R A A A A A
5 36/ 50/ 51 49| 41| 35 35
A A A A AN A A A A B B Bl B R AN A A A A
6 37 53 53| 58 48 42
N A A B A A A A A B F N A A A
/ 44 53| 58 66 78 91| 83 82 46
A A A N A A A B B B B B R A A A A
8 43 56/ 54/ 50| 58 49 47 32
N A A AN A B B A AN B B B B VoF N A A A
9 53 80/ 90| 80/ 52/ 51 39
N AUR A A A A B A A B F N A A
10 35 38 54/ 70 95 92| 86 85 73 42| 41
Al A B B A V F F Al A A
11 42| 46 40 46/ 500 57/ 70 69 70 72/ 79| 74 74 69 50 41
N A A A B A A A F A A A A A
12 42 37 38 38| 58 60 74 87| 81 69 55
N A A A A A A A A A B B F A A B
13 64/ 78 921114] 96| 67 52 37| 28
N A A A A A B B B F A A A A A
14 42 31 49| 50 58 58 64 63 71 52
N A A N A A A A A N A A A
15 32 48 53| 61 67 67 69 73 65 52 23
A A AU R A A A A R
16] 53 38 34 30| 32| 53 54 57| 64 75 80| 64 43 33 24 29 53
A A N A A A A
17 37 33| 42 37) 46| 51| 53 61 65 62| 57 55 45 40| 22| 25 21
N A AN A A A A A A A I N A A A A
18] 42 53] 57 60/ 71 72| 69 65 55
A A A A B B A A A A B B A N A A
19 41 70/ 67 85| 89| 55 56
N A A A A A R A R B A A
20 33 45 47 54 57| 60 65 73 76| 70 65 57 41 29
A AR FH A A A / F A A A A A B
211 30 56/ 40 40/ 52 58 59| 47 54 59 89| 49 50
N A A A A A A A A BB 2 A A A A
22 48 74/ 70/ 70/ 70| 59 60 47 40
N A A A A F A
23 40 45 50/ 59 65 74 87 91 99108 92 75 80 54| 32 22 19
N A A A A A F BB FF R A A
24 44 53 55 60 74 84/1010110 72 30/ 20
N A A A R A 7 Z
25 43 320 39| 45 67 941106/116120121115) 91 81/ 65 41| 22/ 18 16 14
A A A R A FIH F F F A A
26 46 45/ 52 43| 45/ 58/ 77 99[115119/127/128|115/104/ 88 57| 50 36
A A A A R R F A F A A
27 43 31 26 47 58 68 97(112112711221121/110104 81 61| 39 30
A A A A A R R R
28 44 44 48 52 56 72/ 94[110112122123/109 84/ 73 49| 31 22 21 16
N A A A A F / F TRIR FIT R A A
29 40| 42 49| 38| 42| 66 94/112/123125/126{108/108 88 66| 49 34
N A A A A R A FFF R A A
30 31 45 57| 62 57 700 76 821105 96| 95 98 90 70| 21 20
31
0001/02103(04/05/06/07(08/09(101(11(12|13/14|15(16/17/18/19(2021122/23
CNT| 5 1| 5 10 8 10 11 7] 15 19/ 14 20 25 27/ 28 30 30 30 26 21| 16/ 11 6 4
MED| 34| 46 38 4% 42 42 42 43| 46 52 62 62 64 70 80 86| 80 69 55 42| 35 25 21 286
U Q| 50 47 46| 44/ 45 51 49 52/ 57/ 70 86 89 91 97/102 95 82 73 56| 45 3g 29 44
L Q| 39 36/ 33 40/ 40 33 38| 40 42 54 53| 58 60 68 69 63 55 47 38 28 20/ 19 15
APR. 2025 foF2 (0.1MHz)
NATI ONAL | NSTITUTE OF | NFORMATION AND COMMUNI CATI ONS TECHNOLOGY, JAPAN



| ONOSPHERI C DATA STATION SHOWA- ST

APR. 2025 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 SCALING
H
p~]00101102(03({04/05/06/(07({0809 /1011|1213 /14|15(16{17/18{19(20(21/22/23
B Bl B E BIE B Bl Bl BJE B[E BI[E BE B[E BlE B[E B[E BlE B[E Bl[E BIE Bl Bl B
1] 23 27 24 37 63 48 38 32 32 32/ 37 37 30 27| 25 16
E B B Bl Bl Bl Bl B[E Bl BJE BE BI[E B[E BE B E B
2| 32 25 65 74 64 46 161| 34161 36/ 50 35 35 33 23| 17 21 47/ 51
FBE B |E BE BE BE B E BE B
31 80 72| 81 45| 53 34/ 48 30| 38 45 35 27| 40, 40/ 27 25| 23/ 18 27 31| 31 47 32 39
B B B BE B BE B [E B
41 64 55 49 72| 48| 47 56 54 59 29 43| 28 25 28 77| 44 76| 45 36
B B B B[E BE B E BlE B
5| 93] 58 49| 51| 54 52 60| 53 310 35/ 31 44| 21| 23] 17 37| 45 94| 78 61
BE Bl B B BE B[E BE B
6| 34 42 61 63| 84 54 46 56 33 61 43 41] 29 43 19 30| 49 42 83 87
B BE B[E BIE BlE Bl[E BI[E B/[E B
1] 49 43 45 45/ 62 55 56 59 33 39| 28 35 27 31| 25 25 21 37| 44 97 31117
Bl Bl Bl Bl BE BE BE BI[E B E B
8| 66/ 89 41 30| 51 6g 55 52 I - 3%E2% 32| 24 21] 23 24| 28 47 36 44
91| 53 45 47| 45| 53 49 43| 45 23 44 33| 31 27 32 17| 41] 40/ 39 70
E B B BE BlE B[E Bl[E BI[E B/[E B E BI[E B
10| 59 68 30/ 52 46 55 43 44 34 53 44) 49 55 46 32/ 35 25 29| 16 34 36 59
B B E B[E Bl[E B[E BI[E B[E B[E B[E B[E BI[E B
111 53 99 54 43 30 43| 33 41 36 27| 43 4%E3% 32E2%E2% 33 23] 15 33 44 80
121 531102 50/ 48 61 31/ 31) 30 33 49 49 48 30 38 25| 44 27 45 48| 49/ 79 69115
Bl B|[E BE B[E B E B E B
13115 62 53 86| 45 54 52 52/ 52/ 50 38 37) 25 24| 59 28 23 24| 49 42 44 71
Bl Bl B[E BI[E B[E Bl[E Bl[E B|[E B E B
14| 69 60 65 47| 61 31 44 71 38| 39 37 39 29 21 19 21 29| 39/ 43 42 81
E BI[E BI[E B[E BI[E B E BI[E B[E BE B
15| 89 86 59| 55/ 55 41 55 59 57/ 45 31t3%t3§ 28 26| 21| 26 26 15 14| 19 85 68 44
16| 36 33 89 45| 38 45 37 27| 25 49 33 26| 29 23 25 21E2é 10/ 15/ 15| 67 71| 55 49
1710112 38 38 35/ 50 34 13 53| 50 36/ 23 22| 23 29 20/ 23 26 19 11 11| 9 12 13 16
E Bl[E BE B E B E BlE B
18] 24104 52 46| 33 49 68 55 54/ 58 50/ 31 25 28 27 25/ 17/ 16 12 37| 61 43 71 52
K B B Bl B[E B[E BE B
191 45 45 31 64| 52 67| 58 57 62 36 61 30 21 39 36 44| 45 45 71 63
E Bl[E BI[E B[E B[E BI[E BI[E B[E B[E BE Bl B
200 71/ 71/ 50 74] 58 37 22 43| 39 45 45 42| 28 27| 35 32| 31 20/ 23 25 25/ 49 73
E Bl[E BI[E B[E B[E B Bl
211 35 63 47 41| 32 61 58 64| 34 45 27 25| 35/ 30| 29| 24| 24 43 46 35/ 29 44 58
Bl B|[E B[E BlE BE B E Bl[E Bl[E B
22| 39 33 28 49| 78 57 58 41| 54 39 47) 410 40 25 19 24| 14 11| 39 42 39 51
E Bl[E Bl[E BI[E B[E B[E B[E B[E B
23| 75/ 58 38 37 29/ 39| 58 45 38 29 24 20| 21 47 66| 43| 22 25 35 13| 14 56 34 31
Bl B|[E B[E B[E BlE B|E B E BE B Ki
241 59 60/ 57 59| 57 44 3& 51| 31/ 21 4729 26 35/ 29 27| 28 14| 21/ 20/ 57 39
25| 41 49 53 35 65 38 17 12 11 19 35 37| 70 25/ 24| 22| 22/ 18 15 14 51 54 47 49
G E B[E B[E B[E B[E B[E BJE B
261 29/ 34/ 52 42| 33 35 51 41) 31 17 23 23| 26/ 28 23 18| 54 49 29 24 27 17 56 33
EB G E B[E Bl[E B[E B
27| 39 42 45 45/ 40/ 37 23 65 70 42| 33 22 24 18 21 17 13E1éEléE gElé 29/ 41 35
28 4? 42 84| 69| 52 45 32 28E1é 16 23E2%E2% 23 23 17/ 12100 10 10| 9 12 12 31
290 17 17 28 23] 17) 14 11 12/ 10 14 21] 737 23 21 25 19| 23 23 19 21| 13 16/ 36 38
E B E Bl[E Bl[E Bl[E Bl[E B|[E B[E B[E BE B|[E B
30| 42 45 42 41| 65/ 60 47 58| 54/ 29| 46/ 48| 32 48 37 35| 33 14 21 15| 11 35/ 58 35
31
0001/02103(04/05/06/07(08/09(101(11(12|13/14|15(16/17/18/19(2021122/23
CNT| 30/ 29/ 28 27| 29 28 27/ 27| 25 24 20 21| 25/ 28 28 30| 30/ 30/ 30/ 30| 29 30 29 28
E Bl[E Bl[E Bl[E Bl[E B|[E B|[E B
MED| 51| 55 50 47| 51/ 45 46/ 52| 39 36 34/ 37| 34/ 31 28| 30| 25/ 24/ 20/ 23| 29 42 45/ 50
E Bl[E Bl[E Bl[E Bl[E B|[E B|[E B
U Q| 69| 70 58 59| 58 56 55 58| 54/ 45 50 42| 42 40 38 35 3152353353%54% 54/ 58 70
L Q| 36 42 42| 41] 39 36 32 41| 31 26 26 24 27/ 28 25 23 22 19/ 15 14| 16 25 36 37
APR. 2025 ftEs (0.1MHz)
NATI ONAL INSTITUTE OF I|NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY, JAPAN
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| ONOSPHERI C DATA STATION SHOWA-ST.

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

SWEEP

1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALING

45°E MEAN TIME (G. M. T.

+ 3 H)

H
D

00

02

04

05

06

10

11

12

13

14

15

16

17

18

19

20

21

22

16

01
B

B

03
B

17

24

37

07
B

08
B

09
B

63

38

32

32

37

37

30

27

25

16

B

25

25

23

B

22

28

31

B

B

B

34

32
B
161

36

50

35

35

33

23

17

13

15

15

13

15

24

17

25

19

18

30

4
16
1

40
B

40

27
B

25

18

18

27

17

15

14

13

11

48

14

17

12

15

45
B

39

B

[N IS

(o) g oo — og oo

29

43

21

25

13

24

15

14

13

12

27

13

13

36

36

31

24

25

44

21

18

16

8

9

13

18

33

25

20

24

21

15

15

21

35
B

B

41

29

43

9

7

11

11

7

13

23

B

25

19

15

34

27

w | B>

35

27

31

25

25

15

9

9

11

[ecBNENepR NS R~ NNNIO RN NS

18

14

9

11

25

19

44

B

39

28

32

24

15

11

24

9

o

39

30

28

14

16

21
B

23

15

18

16

g o o og oge— o1

B

44

26

25

18

12

11

9

—
o

17

15

15

10

B

40

25

g OO ogo |w

44

49

55

46

32

35

18

29

16

[N
[EEN

15

15

30
B

14

22
B

12
B

34

19

17

43

45

33

32

25

23

33

23

15

[N
[p]

11

27

15

15

15

9

15

15

32

24

38

20

44

27

11

11

13

~N |0 |©© | ~N N o

[EEEN
wW

9

24

23

13

30

28

24

24

17

38

37

25

16

59

9

14

24

12

[N
=N

7

12

14

9

26

23

B

B

39

37

39

29

21

11

21

7

8

11

[N
o

9

19

17

17

25

18

15

31

34

28

26

7

26

26

15

14

12

15

[N
D

11

10

11

10

9

7

7

29

15

15

8

14

b

b

7

20

—
-~

11

7

7

9

15

16

11

18

15

15

12

26

12

b

6

—
oo

8

14

7

10

9

11

13

15

25

28

20

25

14

16

12

11

11

—
o

9

12

12

25

15

28

24

19

36

61

30

13

11

25

11

[ )
o

11

46

27

16

24

14

11

24

28

27

35

32

31

20

23

B

10

o
[EEN

9

9

7

9

14

14

29

35

30

29

24

19

13

10

10

[pa]
o

16

25

10

8

10

24

45

15

47

41

40

25

15

24

14

7

ro
[F6]

9

35

29

11

10

25

23

15

14

47

66

43

22

25

35

14

11

[p.)
I~

11

10

11

13

15

25

16

15

47

29

26

35

29

15

28

10

11

[ )
o

10

10

11

8

9

7

12

11

11

11

8

8

11

9

6

6

[e)
oD

12

9

9

10

11

17

15

19

22

20

18

54

49

29

217

14

[ E)
-~

7

9

12

18

19

14

10

15

18

15

11

13

14

14

7

ro
oo

15

10

7

6

7

11

14

14

13

12

11

]

10

10

9

o
«©

8

6

7

10

8

16

317

23

16

13

12

16

13

13

10

w
o

12

o |~ | oo |~

~ |~ |0 |~ o

8

14

39

11

15

35

29

32

48

32

48

37

35

33

14

21

11

13

o |~ N N |4 o o o |

w
[EEEN

00

01

02

03

04

05

06

07

09

11

13

14

15

16

17

18

19

20

22

23

CNT

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

MED

11

14

12

14

14

14

18

18

34

28

28

24

18

14

11

11

uQ

15

27

23

17

22

24

31

31

19
B
31

og oo

41

39

35

31

25

25

23

15

13

12

L Q

9

8

9

10

10

9

11

12

15

18

25

24

20

16

16

13

11

9

APR. 2025
NATI ONAL INSTITUTE OF | NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY

fmin (0. 1MHzZ)

JAPAN




+ 3 H)

1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALING

45°E MEAN TIME (G. M. T.

SWEEP

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

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

45°E MEAN TIME (G. M. T.

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

MAY 2025 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 SCALING
H
p~]00101102(03({04/05/06/(07({0809 /1011|1213 /14|15(16{17/18{19(20(21/22/23
A A A A A A A B B F F AN A A A A
1] 42 34/ 31 55/ 56 64 92| 89| 60 56
N A A A A A A A A A A B R 2 A A A A A A
2 37| 43] 53 54| 57 41
N A A A A B A A B B B B B AN A A A A
3 49 77| 48 53 45 33
N A A A A A A A A BB F A A A A A
4 40 51 67 61 78| 63 65 42
N A A A B A A A B B A B B A B A A A A
5 65 66 70| 76 62
A A A Bl B B A B A B B B R B F A A A A
6 60 76/ 78| 67 45 59 27
N A B B B A A A A A B B R BB A A
/ 56/ 83 95 83| 68 48 45 26
N A A A A A A A A B B B A A A A A
8 62 63 77/ 70| 72/ 72 40
A B N A A A F N A A
9 37 53 30 40/ 50 63| 72 83101 99| 69 67 38 27 51
N A A N A R AN A A R B A A A A
10 35 33 40 42| 53| 60/ 61 66| 58 47 45
B A A Al B A B A A A A A A A
11 49 57| 75 84 89 88| 82 57 36 36
A A A A R R F N A A
12 41 27 43| 38| 38| 41 50 63| 65 75 87 79 60/ 51 40/ 27| 15
A A A FF B F TR F 7 N A A
13 38 57 46/ 45 34 60/ 42 47 74| 86 961110104| 56 49 44/ 31 18
N A A A A A A A A B R F I A A A A
14 42 46| 57 79 86 80| 70| 49 37
N A A A A A A A B A A A A A
15 44 39 38 40 66 74/ 79 66 62 52 35
A A A A A A A A A R B F F A A A A
16 28 45| 51 73] 67) 70| 65 57 38 33 59
A A A A A A A A B A A A A A A
17 37 40| 492 42 49| 53] 51 43
N A A A A A A A A B B B B R RA A A A
18 28 82 67 69 70/ 28 18
N A A A A A A A A I BB B A A A A
19 36/ 39 56| 64 66 58 67| 51
N A A A A A A B B F F RA R A A
20 45 52 56| 58/ 72 84| 66| 67 71 53 54 18
A A A A A A A R A B B Bl R B / R B B A A A
21 38 65 89| 76| 63 52 38
N A A A A A A A A B B F N A A A
22 69| 81 75 66| 55 500 41 30
N A A R A A A R N R A A
23 41 42| 32| 34 46 51| 68 77 78 69 71 51 30 31 16
N A R A A A R B
24 31 38 26| 29| 35 51 57| 76/ 96 89 79| 56 40 29 18] 24 14 17
N A A A A R F A B A A
25 31 39 50| 52/ 50 42 60| 74 86 68 50 46 22 22
A Al A / F A A A A
26 24] 43 26 24 20| 26 31 42 55 63 70 63 62| 42| 34/ 24/ 17
A A A A AN A A A A B F F Al A
27 40| 54| 68 75 72 68 73 61 51 51 65 43
A A A A A A A A A B B R Bl Bl B B Al A A A A
28 28 50/ 54 28
A A R N A A A A A B A BB A A A A A
29 46 52 50 65| 53 50 45
B A A A B A B A A A A A B B B B A A A A A
30 50[ 52 31
N A A A A A A A A BB F BB B B B B
31 26 54/ 62 59 68| 68 41
0001/02103(04/05/06/07(08/09(101(11(12|13/14|15(16/17/18/19(2021122/23
CNT| 1 3 70 5 3 6 6 9o 7 12 14 16 26 24 28 30 29 28 24/ 14 4 % 2 6
MED| 49| 37/ 41| 41| 44 30/ 38| 38| 38 37 44| 56| 62 72 76| 68| 63 50 38 27| 21 17 40 42
U Q 38| 46| 52| 45 46 43 40 52 40 49 62| 68 81 86 79| 70| 60/ 44 31| 42 45
L Q 24 34) 33| 28 27 33 30| 29/ 32 40/ 51| 54 62| 64 66| 56 46 32 22| 16 36
MAY 2025 foF2 (0.1MHz)
NATI ONAL | NSTITUTE OF | NFORMATION AND COMMUNI CATI ONS TECHNOLOGY, JAPAN



| ONOSPHERI C DATA STATION SHOWA- ST

MAY 2025 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 SCALING
H
p~]00101102(03({04/05/06/(07({0809 /1011|1213 /14|15(16{17/18{19(20(21/22/23
B B
1] 39 33 33 49| 58109 55 69| 47 59 23 24 32 19| 27 33 43 32| 46 57 99 45
BE BE BE BE BE B
21 42 62 75 59| 63 60 87 54| 62 62 58 28 37 23 30 28 21 47 66| 71 52 45 69
B BB B B BE BE BE B K
31 99 70/ 41] 44| 66 54/ 52| 35 36| 33 26/ 220 22 61| 58 35 47 42
B BIE BE BE BE BE BE B
41 45 61 57 69| 57 54 43 52| 44 31 39/ 38 40 400 39 23 32 61| 37 42 48 52
B B B B BE BE BE BE B B K
5| 87 51 60 55 36 40| 56 50 41 43 43738 19 48 33 39 40/ 54
B B B B Bl BlE Bl BI[E BlE BI[E BlE B E B
6| 71 44 35 51 49 39 45 46 46| 18 22 27 18| 22 45 38 48
B B B B BIE BE BE B |E BE BE BE B B B
1] 57 51 55 53 51| 51 43 44) 61 44 46 31 15 31 17 44 37
B B BEE BE BE BE BE BE B
81 36/ 59 52 58| 54 63 71 56| 65 43 41 35 35/ 20/ 14 35 57| 57 55 46/113
BE B G E BE BE BE BE B |E BE B
9] 67 54 26| 55/ 45 49 34| 49 19 19 23| 35 25| 26| 20| 34 23 23 12| 51 64| 45 48
E BE BE BE BE B |E BE B B
10| 55 51/ 84 42| 47| 49 25 45| 54/ 45 33 36 35 28 35 17] 11 27 23 37 54 36| 43
B B B E BI[E BI[E B[E BI[E B[E BI[E B[E B
11 55 66 50 34 60 63 48 34 38| 42 37 38 20| 32 28 36| 32| 21| 45 54 38
G EB |E BE BE BE B
12| 62 71] 56 50| 47 49 45 42| 33 23 18 21 22 22| 22 19E1%E28El% 12| 54/ 29| 34 31
13 62 35 27 45| 49 43 31 36| 13 15/ 19 21| 21/ 22/ 19/ 19/ 13 14 15 14| 11 47 54 98
BE BE BIE BE BE BE BE BE B K
141 55 48 57 80| 57 40 58 58 57 36 25| 27 39| 33 25 15 32 37 25| 40| 65 43 45
E B BE BE BE BE BE BE BE B
15 39/ 47 58 48| 68 58 59 27| 52 39 33 33 49 41 46| 37 25 11 33| 39 61 55 50
K E Bl BE B[E B[E B[ B[E B[E B K
16| 37/ 60 67/ 73 47/ 27| 49 47| 84| 60/ 53 40 4131 26| 35/ 33 20 22| 51| 45 55 56
BE BE BE BE BE B K K
17| 60/ 57 69 74| 65 41 50 45 38 55 33 31| 24 33 25| 23 30/ 42| 35| 45 48 55 57
B B B BE BE BE BE BE B
18 g4 58 58 41| 65 89 42 44| 51 39 41 48 51 31 21| 36| 39 50 39 75
EBEB B B B K
19 57 45 51 44| 64 52 51 21| 46 47 53 20| 25 23 29 21] 21 55 22 19 24
B B [E BE BE BE BE BE BE BE B
201 36 59/ 37 41| 40| 46 48 58 52 25| 26 33 44 37| 37 25 29| 35| 45/ 29| 39 42
B B BI[E Bl BE BlE B[ BIE BIE Bl Bl BE B
211 38 54/ 49/ 73] 71/ 62 97 45| 54 60 36/ 45| 34 29 33 11 33 41
B BE BE BE B E BE BE BE B
22| §7/121] 55 43| 59 47 54 50| 61 39| 26| 25/ 23/ 13 19 15 14| 58| 67 13/ 40| 34
E BE BE BE BE B
23| 38 54 56 50/ 53 57 58 49 2? 2% 15 38| 54 38 28 19 1% 2% 18 19] 42 1g 26 27
241 51 41 67 47] 49 47 21 17| 16 13 16E1% 18] 53 43 20 1151% 55 51 31 . 12 13
25| 37 51) 49 48] 500 49 41 36| 38 47 28 25| 30 30 22| 22| 28 19 19 17| 49 34 47
261 33 37/ 42 50/ 59/ 12/ 21 12 25 50 14 19| 21 23 20| 20| 16/ 13/ 15 46| 38 41 41 42
B E B[E Bl[E B[E B Ki
27| 700 65 49 40| 55 58 64 58 57 29/ 37| 31 18] 18 17 23 24| 23 21] 55 52 88 21
B B[E BE B Bl B B E B
281 71/ 60/ 59 46 18 61 53 60 70 59 . 39 33 i 59/ 21 44] 57 64 96 68
29| 61 56/ 87 59| 38 64 62 53] 54 55 59 39 25| 26| 55 64 57| 56 44 44| 60
B B B B BE BE B B
30 85 52 55 53 46 49| 54/ 61| 76 59 25| 24| 18 55/ 27/ 53 47/ 68
B BE BE BEBEBEB B B B B B B
31| 80/ 39 60 54 50 53 55 60| 53 47 33 31 29 20| 48 30
0001/02103(04/05/06/07(08/09(101(11(12|13/14|15(16/17/18/19(2021122/23
CNT| 29/ 31] 29/ 30| 26/ 29 30/ 30| 30/ 22/ 17 18| 26 25 28 30 30 29| 28 26| 28/ 27 30 31
E B[E BI[E B[E BI[E B[E B
MED| 57| 54/ 56| 50| 55 52 50 50| 52/ 47 30 24| 32 33 33 25| 26/ 23 24 33| 45 45/ 44| 45
E BE BE BE BE BE B
U Q| 68/ 60 63 59 63 59 58 56| 57 55 52 38| 39 40, 40 37E3éE3%E33E5% 55/ 54 54| 57
L Q| 38 47 49| 44| 49 44 43 42| 38 31 18 21| 26/ 24/ 24 20| 19 18 20/ 19| 37 35 38 37
MAY 2025 ftEs (0.1MHz)
NATI ONAL | NSTITUTE OF | NFORMATION AND COMMUNI CATI ONS TECHNOLOGY, JAPAN




| ONOSPHERI C DATA STATION SHOWA- ST

MAY 2025 fmin (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON.039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALING
H
p~]00101102(03({04/05/06/(07({0809 /1011|1213 /14|15(16{17/18{19(20(21/22/23
B B
1E1%55681115181314 Bl91513815201587975
2518913211%2718151%4%82%353233028139149868
31 9 7 25 12 17 24 36| 24 I 36/ 33| 26/ 8 15 7111 71 1 7
41 15 9 7212%2339353%13 B3%384040392310 % 8 10 14 17
5| 7] 14 24] 36 17 13 14 45 41 43 43] 38 16/ 9 11 12 11 40
B B B B Bl B B
6] 23 25 10 15 30 22 45 46/ 46| 18/ 220 27 18] 5 10 12 15
B B B BB BB
11 13 43 35/ 41| 37| 36 3% - 44/ 61 44 46 31 15 31 17 11 8
87181%142218172323 43 41 35 35/ 20/ 14 10 9| 9 13 9 8
91 9 7 26| 33 17 15 15 15 91316352526203412231% 9 9 15 14
10%1317152%171%122323333635283513112717 71 8 71 8
11 21 12 18 15 28| 15 25 34| 38| 42/ 37 38 20| 32/ 28/ 9 23| 10 15 9 9
12] g 13 13 7/ 11 14 14 10 9 8 7/ 15 10/ 15 22/ 9| 19 26 19 12 8 9 8§ 7
137713899897%981615128131415118788
141 g 9 25 43| 16 13 15 12| 13 362%2739332515321318 9 9 6 9
15| of 6 11/ 25| 7 25 14 9| 13 15 33 3%494146372511789108
16| 7/ 17 14 19| 15 13 17 12| 19 17 Zé 40 41 31) 26| 35/ 33 20 13 8 8 10 7
L7 o 9o 9 15 15 13 15 12 11 15 53%3%233325151113 of 711 7 11 8
18] 7 7/ 8 6 9 8 13 36 7 17 4148513%2%%917139
19] 14 110 9 7] 15 13 11 15 51%1%171618152121 15 7/ 11 12
200 o 7 7/ 8 9 12 11 18 19 21| 26 33 44 37| 37 25 29| 35 20 13 7 8
B B B B Bl B
210 9o 11 11] 11] 15 14 19 21 26 (- 60 36/ 45| 34/ 29 33 11 9 11
22| 11 14 17) 28| 25 23 27 24 9 39 26 25 16 13 19 15 14/ 13/ 32 9 § 7
23799916141399101538543828119159149%77
24781112131110117771315141211791613228910
25| 6 8 9 120 9 7/ 8 71 8 18 11 25 20 15 15 11| 14 19 13 11] 9 11 9
269910998877%71391110777778888
27| 11 16 18 13 17/ 9 16 14 9 2@2%15111%32%2423211791110
28| 15 9o 15 11| 6 16 19 15 15 23 . 3933 . 25 21/ 7] 8 13 7 11
291 71 8 20 6 12 7/ 16 7| 15 15 17| 29 25| 14 9o 7 1| 9 5 15 7
B B BB B B
30 9 9 14 39 11 6| 13 14 35 45 25 24 14 o 13 11 14 38
BB BB B B B8 B
31| 18 5/ 14/ 17/ 12 11] 34 15| 15 16 33 31 29 20| 48 27
0001/02103(04/05/06/07(08/09(101(11(12|13/14|15(16/17/18/19(2021122/23
CNT| 31/ 31 31 31| 31/ 31 31 31| 31 31 31/ 31| 31 31 31 31| 31 31 31 31 31 31 31 31
MED| g 9121313141515151@4@3%3%%33252320151% 9 9 9 38
U Q| 13 14 17) 19 24 18 24 23] 22 45 49 41 40| 35/ 27 23 21| 15 13 11 11
LQ 70 70 9 9 9 11/ 11/ 10/ 9 14 15 21| 20/ 18 16 11| 15 14/ 10/ o 8 8 7 8
MAY 2025 ftmin (0.1MHz)
NATI ONAL | NSTITUTE OF | NFORMATION AND COMMUNI CATI ONS TECHNOLOGY, JAPAN




+ 3 H)

1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALING

45°E MEAN TIME (G. M. T.

SWEEP

| ONOSPHERI C DATA STATION SHOWA- ST

h'F (KM)

LAT. 69°00.4"S LON. 039°35.4"E

MAY 2025
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| ONOSPHERI C DATA STATION SHOWA-ST.

+ 3 H)

45°E MEAN TIME (G. M. T.

fxl (0.1MHz)

JUN. 2025

1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALING

SWEEP

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

JUN. 2025 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 SCALING
H
p~]00101102(03({04/05/06/(07({0809 /1011|1213 /14|15(16{17/18{19(20(21/22/23
1 AN A A A A A B B B B B B B B B B B B B A B A A B
A Al A A A A A A B B B B FiF A A
2| 33 45 36 57| 48 48 58 25 23 21 23
N AN A A A A A A B A B N A A N A A A A
3] 58 24/ 29 37| 36
A A A A A A R A A A A A A A
4 19 31| 36 38 40 41 46/ 500 74 67| 56
A-A A A A A A A A A B A A A
5 48] 51/ 60/ 60 55/ 39/ 32 28 24| 20
R A A A A A A A B A B B B A A A A
6| 41| 51 49| 54 82 64 26 25
A A A A A A A A A A B R A A A A A A
/ 47| 47 51 78] 59| 34 22 58
AbA AR A A A F FZ A A A A
8 31 250 39 31 35 54 57 67 89 48| 42 43 41 65 46
A A A N A AN B A A B F F A A A A A
91 38 28 42 46/ 41 36 32 26 16
A A A A A A A A A B B Rl B A A A
10 29 46/ 63 64 42 24/ 29 12| 20
A A A AN A A B A B B A A A A A A
11 36 32 42| 54 60 52 51| 38
A Al Al A A A A R A B B B B AbA A R A A A
12 25 35 49 37| 35 56
A A A Al B A A A A B A A Bl R A A A A A A A
13 32 38 34 22
A A A Al A A A A A Al Bl R B A A A A A A
14 28 37 37 38 28 23
A A A Al A A A R F F Al A A A
15 31| 42 23] 36| 45| 61| 66 64 81| 44/ 44/ 22 20
A A A A A A R A A A A F F A A A A
16 39 42| 48 60 65 48| 36 40/ 37 28
A-A A A A A A A A F FF F FFA A A A A
17 51/ 53] 40| 45| 56 57| 60/ 46| 39 32 36
A A Al Al A A A A F FF B Z F B A A A A A
18 55/ 55 43 38| 52 66 62| 55 46
A-A A A A A A A A A A A Al A A A
19 56| 48 69 52 42| 26 26 11
A A Bl Al A A J R R B F BB B R F R A A A A A
20 28 36| 46 43 52 51/ 50/ 32/ 32 31
A A A A Bl A A A B F /] / B Al A A A A
21 40/ 42 54 64 69 58 53| 46 40
A-A A A A A A A A A F B B B A A A A
22 46/ 38| 43 59 50/ 44| 35
A A A A A A A F /| R / BB B B A A A A A
23 34 32 26| 34 48| 56/ 50/ 64 60
A-A A A A R A FJR F F F FFA A A A A
24 31 46 53] 46| 36 45 49 55 53 46| 31 32 32
A A A Al A A F B B A A A A
25 31 31| 46 25/ 30 38| 42 62 48 40| 32 37
A A A A A A A A R A R B B A A A& A A A
26 43 63 48 42 46| 52 33
A B A A A A A A B A B B R B B B Al A A A A
27 43 50/ 41 44
A A A A A A A A B B B B B B FIJ R A A A A
28 59| 58| 64 46 30 15
A-A A A A A A A A A B B B Rl F A A A A A
29 41 63 55| 48 43 24
A-A A A A A A B A B A B R B B B B Al A A A
30 43 62 28| 13
31
0001/02103(04/05/06/07(08/09(101(11(12|13/14|15(16/17/18/19(2021122/23
CNT422322471091219222125282319148721%\
MED| 40| 38 32 31| 32 43 35 34 4% 22 38/ 45| 48 59 59 49| 39 37 30/ 22 23 16/ 23 52
U Q| 50 36 47 38| 46 4§ 43 49| 54/ 62 64| 58| 48 44 36 25 56
L Q| 36 31 30/ 31| 39 26 34 41 43 49/ 50 42 32 32 26| 14 20
JUN. 2025 foF2 (0.1MHz)
NATI ONAL | NSTITUTE OF | NFORMATION AND COMMUNI CATI ONS TECHNOLOGY, JAPAN



| ONOSPHERI C DATA STATION SHOWA- ST

JUN. 2025 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 SCALING
H
p~]00101102(03({04/05/06/(07({0809 /1011|1213 /14|15(16{17/18{19(20(21/22/23
B B B B B B B B B B B B B | B B
1] 72 59| 55 45| 55 57 34 29| 48
B B BE B BE BE BE B
2 4% 64/ 57/ 73] 57 40| 58 41| 62 65 i BEzg 36| 17| 16 48 18] 55 45 28/113
3| 210114 50 28[100 49 51| 67| 54 68 67 19 25 39 27| 45 47 37 46| 38 41 44 41
E BE BE BE BE B
41 52/ 99 18 71| 45 19| 45 55 24| 52 56 24| 33 42| 37 17| 24/ 38 35 74 98 47 56 49
BE Bl |E BE BE BE B
5| 90/ 57/ 62 67] 75 53 59 65 58 61 26| 210 17/ 25 17] 15 25 46/ 12| 19 53 45 60
E Bl B[E BE Bl B B
6| 40/ 46 55 62/ 59 59 59 63| 51 52| 45 36 31 61 44 58/ 51| 51/ 60 45 39
BE BE BE B |E BE B
1] 49 42 53| 46| 57 58 59 49| 51 55 25E2é 22 49 2ﬁ 19 35 45 43| 58 52 51 33
81 82 58 41 37| 37 46 50 56 210 21 21 22| 21 21 23/ 27| 28 26 40 42| 58 49 61 51
B BE BE BE BE BE B
91 62 59 47/ 39 28 70/ 61/ 66 57 44 26 37) 21 18] 15/ 17 41 27| 48 39 41 83
K B BE BE BE BE B BE BE B
10| g4/ 81 89 24| 65/ 40/ 51 55 87 49 37 44 33/ 36 16 15 57| 51 31 56/ 60
Kl KIE B[E BlE B[E B B
111 46 55 80 86| 58 55 37 51| 55 53 36/ 18 20 31 31 25 21 57/ 55/ 99 48| 64| 65
B B B BE BE BE B
12| 51| 55 61 54 4% 84/ 74 41| 51 6% i 35 17 15 57 41 19| 52 67 86 61
13| 55 46 61 46 60/ 46 67| 64 23 49| 28 55 18 45 39 45 60| 43 68160 79
E BE B BE BE B K
141 45 509 42 27| 68 58 42 58] 41 29| 54 53| 24 27 25 23| 37 32 35| 39 41 39 40
EBEB K KEBE B E B K
15 54/ 53 74/ 75| 44 65 42 63 29 14/ 18 22| 37 21 16 16 26/ 22 15 57| 31 57 58 56
E BE BI[E B[E B[E B[E B
16| 45/ 42 46 47| 62 46 48 39| 59 75/ 49 27| 27/ 26 31 16| 25 23 24 59| 55 27 49 35
E BE BE BE BE B K
171 35 36 38 60| 46| 47 55 65| 53 47 36/ 31| 45 33 31 32| 26 13 13 34| 47 35 45 41
K BE BE BE BE B B K
18| 66 46 45 68| 50 47 60 24| 55 48 34/ 23 27 35 25| 38| 36 52| 52/ 56 43 54
E B E BE BE BE B K
191 49 47 83 82 53 58 50 56| 51 58 47| 27| 28/ 25 34 21| 14 57 21| 46| 29 22 46 61
B B~ BE BE BE BE B K
20| 59 53 35 48| 67 47 25 64| 39 30/ 35 45/ 29| 15 14 57 57| 58 26 34 41
K] Bl Kl K K E BI[E B[E BlE B B
211 60/ 43 38 37| 45 37 39 69 23 19 17| 23 20 13 16| 11 21 38| 54/ 45 37 35
EBE BE B B B
22| 62 48 57 99105 59| 45 56| 52 57 25 29| 27 24E2% 25 1% . 3% 28 36 2& 47
23| 42 49 61 64 56 59 49 47| 17 16 17 21| 18 25 42 27 42| 33 26 38 40
K K~ E B |E BE BE B E B
241 28 28 38 44 44 51| 55 44 30 19 14 27| 27 24| 24| 14| 13 9 55 55/ 50/ 14 40 59
EBEBEB [EBEB B B
25| 42 37 43 43] 49 49 21 26| 44 32 13 16| 27 42| 34/ 17| 17 17 31 52 76| 69
Bl B[E Bl[E B[E BI[E B
261 g4/ 71 45 69| 53/ 64 60 50 42 75 60 340 32 12| 21| 61) 46 53] 50 45 41 67
B B B[E Bl B BE B E Bl B K
271 37 60 49 60/ 51/ 56 51| 48 50 39 37| 53 34 42| 26 41 47 84
B B Bl Bl B[E B[E B[E B
28| 42 81/ 46 58| 63 56 54 49 53 4735/ 17 60 28 15 30 43 52 51
BE B[ B BE BE BE B
29| 591128 89 52| 69 67 22 55 51 65 23 46 47 23 32 50 54 23 47 92 50
B B BE BE B B B B BE BE B
30| 502 74 55 16 45 50 43 57 52 38 48 220 11 43 47 49| 43
31
0001/02103(04/05/06/07(08/09(101(11(12|13/14|15(16/17/18/19(2021122/23
CNT| 30/ 29| 30/ 30| 29| 30 29 28| 26 26 21 21| 22 21| 25 28| 25 24/ 24/ 28| 29/ 30/ 30/ 29
E BE BE BE BE B
MED| 52| 55/ 54 50| 56 54/ 50 55/ 51 52| 36 zeEzéEngngzg 21/ 26| 40 44| 48 45/ 46| 51
U Q| 62| 68 61/ 68| 64 59 58 64| 55 61 50 30| 33 36 44/ 30| 26 38 47 55/ 54 52 56 63
E BE BE BE BE B
L Q| 42 46| 43| 43| 46 47/ 42| 48] 41 32 20| 22| 23/ 22/ 24 17| 15/ 17 26 34| 31 35 41 41
JUN. 2025 ftEs (0.1MHz)
NATI ONAL | NSTITUTE OF | NFORMATION AND COMMUNI CATI ONS TECHNOLOGY, JAPAN




| ONOSPHERI C DATA STATION SHOWA- ST

JUN. 2025 fmin (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON.039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALING

H
p~]00101102(03({04/05/06/(07({0809 /1011|1213 /14|15(16{17/18{19(20(21/22/23

B Bl Bl B B B Bl B B B B B B B B

L] 24 37| 15 31| 39 27 I ; 19 25 27

21 15 14 14 37| 50 25 20 15 71 7 ; 23 36| 17| 16 12 11| 13 15 16 15
3| 11 15/ 15/ 12| 24| 15 14 15 18 37 17 19 25 25 27 19 10 10 9| 12| 14 15 14
41099149913151472%243342371711981013121411
5| g 13 16 8 39 15 11 13 14 8 26121%25171%1%879987
6991917141525921162%3631 61 44 16 12| 14 9 8 7
1127 70 8 12/ 11 18 15 14 14 13 25| 27/ 22/ 19 24/ 19 9 9 6 7 9o 7 7
824329961297%78152%10141178777787
91 7/ 23 10 11] 7 9 7 15 111@1% 3721181%1711876713
10 14 24 16 19 24 27 15 17| 16 17 37 44] 33| 36 13 150 8| 7 7 8 14
11681591721151527172%%1%3%312521 38 18] 7 9 11 8
127810251%231314132% B3517159889877
13 13 10 29 14 14 12 23| 17 18 10| 11 2% ol 11 8 9 11| 9 9 10 14
141 12 15 11 11] 13 110 9 15 25 15/ 19 38 24 27 25| 23/ 110 12 11] 9 12 9 9
15 o 11 12 11| 70 9 13 11 10 7 8 22| 37/ 15 13 16 26 15 15 12| 8 15 8 8
16| 7/ o 8 13 10 12 14 7| 14 25 17/ 19| 17/ 26/ 31 16| 25 23 24 32 25 14 7 7
17878587111212141827453%3132268%11101377
18] o 15 14 100 8 15 19 24| 16/ 14/ 17 15 13 35/ 25| 38| 36 240 14 9| 7 7
19897913121511141%19271%2%3421142016111615725
200 11) 15/ 21/ 9| 10/ 11/ 9 11 g 15 18 45/ 29| 15 14 13 35 12 9 7 6
210 70 70 7 1] 9 9 9 18 109911101316112% 1%9778
22714796714122581313131723251%813 21 9 6 6
23| 5 9o 9o 24/ 14/ 19 12 5| 7 10 11 13 9 25 42 27 12 9 7/ 8 7
247898778128714132724247791%%77711
25888914887687%2%4234131717 717 6 6
26| 15 17/ 13/ 19 120 9 9 8 9 6 9 34/ 320 12 21/ 11 10 12| 8 8 6 13

B B B Bl B B
27| 5 18] 9| 721 9 27 18 13 39 37| 9l 34 19 8 8 8 8
B B Bl B B
28| 71 9o 13 23 15 17 10 13 3sB BB4735172015910777
29| 9 16 38 14/ 15 10 7 6 9 8 23 46/ 47 23 8 16/ 100 9 7 9 12
B B B BB B B

30 10 9 34 10| 18 21 25 16 28 38 48 220 11] 10 12 11/ 15
31

0001/02103(04/05/06/07(08/09(101(11(12|13/14|15(16/17/18/19(2021122/23
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| ol 10 12| 11] 13/ 13 12 14| 14 14 18 24| 29 34 34/ 25| 18 16 15 11| 9 9 8 8

BB B B B B B B

U Q| 12 15 16 17| 17/ 19 15 15 21 25 46/ 35/ 26/ 34 24 18 13 12 9 13
LQ 7/ o 9o 9o 8 9 9 11/ 9 8 14 15/ 15 24 24 16| 15 9 10 o 8 7 71 7
JUN. 2025 fmin (0.1MH2)

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




+ 3 H)

1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALING

45°E MEAN TIME (G. M. T.

SWEEP

| ONOSPHERI C DATA STATION SHOWA- ST

h'F (KM)

LAT. 69°00.4"S LON. 039°35.4"E

JUN. 2025
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| ONOSPHERI C DATA STATION SHOWA-ST.

(0. 1MHz)

+ 3 H)

45°E MEAN TIME (G. M. T.

fxl

JUL. 2025

1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALING

SWEEP

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

JUL. 2025 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 SCALING
H
p~]00101102(03({04/05/06/(07({0809 /1011|1213 /14|15(16{17/18{19(20(21/22/23
A A A A A A AR A B B B FF A Al A A A A
1 36 63 56 56 56| 29 26
R R A A A A A A A A A B F F A A A A A
2| 45 45 59/ 58 62 75| 54 31 22
N A A N A A A A F A A A
3 44 56/ 37 51| 63 56 61/ 58] 46 40/ 38 15 44
N A A A A A A A A A A B B B F A B A A A A
4 64 57| 42 53
N A A A A A A R A A B A A N A A
5 42 320 41 71 71] 53] 52 51 27
A A A A A A B A A A A A B B B A A A A
6 44 55 28 28 48
N A A A A A A A A A B B A A A A A
/ 420 400 49 48| 36 34 20
A N A A A B A A A B B B B B A A A A A
8 40 38| 49 63 26
N A A A B A B A A A B B B N B B B B A A A A
9 51 68
N A A A A TR A N A A
10 170 21) 18] 20 24 48 50| 45/ 59 52/ 51| 20 21 21 13
A A A A FI A F B A A A A A
11 39 44 50 47 48 41| 46| 62 67 77 85 60 57
N A F A A A N A A A FH F BB A A A A
12 45 38 50/ 53 58 60 48] 52 46
N A A A R A A A A A A B B B FA A A A A A
13 43 54/ 51 57 51
N A A A A A A A A A A BB A A A A
14 44| 63 55 59 49 46 29
N A A A A B A A B B BB B B A A A A A
15 36 69| 55 42 32
A A A A A A A B B B B B Bl B Bl B A A A
16 41 56/ 62 33 31
N A A A A A A A A A A B B F F A N A A
17 41 73| 74| 54] 58 17
N A A A A A A A A R FZ B F B B R A A A
18 27/ 39 57| 51 57| 64 90 38
N A A A A A A A Z B F A A A
19] 41 34 48 52/ 54 58 78 39 39 22 18 18
N A A A A A A B 7 F A A A
20 50 41 45/ 49 61 66 60 58 39 45 30 12 20
A A A A A A A A A F VA VA A A A
21 40/ 39 53| 58 62 79 52 30/ 32 22 15 13
N A A A R A N T R A A A
22 320 33 32| 46 54/ 38 54| 59 61 72 63 52 42 14 41
N A A A A A A A A B B N A A A A A
23 30/ 37| 41 48 56| 46 23
N A A A A A A B A A B B B F A A A A A
24 67 73 78| 47 52 28
N A A A A A A A A B B A A
25 61 74 69 64 60 52 39 31 20| 17 34
A A A A A A A A A F AN A A A A
26 41 43 55/ 72/ 86 58 76| 89 99 54
A A A A A A / / A A A
27 23 21| 22 34| 47) 50| 63 73 94 57| 45 40/ 26/ 30 15
A A A AJ R F F J R F A A A A
28 33 33 34 45 57/ 37 61| 64| 66 67 79 83| 38 49 50 27
N B B A A A A A A B A A
29 46/ 57| 65 76/ 78 74| 54/ 52/ 31 24 14/ 20
A A A A A A A Z R A A
30 57 44/ 39 57 66| 86 89 75 78| 67 67 62 30| 16 47
N A A A A A A A A N A A A
31 31 41 57 700 87 81| 74| 71| 55 34/ 23
0001/02103(04/05/06/07(08/09(101(11(12|13/14|15(16/17/18/19(2021122/23
CNT| 90 3 2 2| 4 4 5 8 6 11 15 21| 25 25 28 26 25 28 19 8 7 5 4
MED| 43 4%{ 51/ 42| 36 33 32 44 4% 37) 41) 51| 59 62 64 62 47 41 31 24| 16/ 18 17 48
U Q 45 41 38 36 48| 47/ 48 47 57| 64 70 74| 75| 54/ 52| 38 28| 17/ 40 30 48
L Q 40 320 25/ 22 28| 22 31| 38 45| 51/ 56 58 56| 39 32 22/ 19| 14 14 14 34
JUL. 2025 foF2 (0.1MHz)
NATI ONAL | NSTITUTE OF | NFORMATION AND COMMUNI CATI ONS TECHNOLOGY, JAPAN



| ONOSPHERI C DATA STATION SHOWA- ST

JUL. 2025 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 SCALING
H
p~]00101102(03({04/05/06/(07({0809 /1011|1213 /14|15(16{17/18{19(20(21/22/23
B Bl[E BE B[E Bl[E B[E BE B
1] 50/ 39 61 30| 68 59 63 54| 55 43 28 25 25 21| 22 18 52 55| 53 60 58 89
BE BE B[E Bl[E BI[E Bl[E B/[E B
2| 35 38 83 53] 52 57 48 71| 43 59/ 58 42 420729 41| 33/ 19 19 42| 51 29 47 55
31 50 48 78 61| 66 51 51 81) 47/ 57| 29 24| 18 19 18 17| 13 34 35 33| 17 44 36/ 40
B B BE BE BE B B
41 g8 66/ 44/ 65/ 57 58 57 61] 59 60 5@ - BE4%E3% 34 5% 18] 41/ 49| 59 72
5| 83 50/ 70| 56| 58 48 7% 54/ 50 64 28 3%E2§E58 33 4@ 19 53 49| 52 42 42 94
6| 48 59 44 22 24 71 48| 69 60 45 62 37 49 43 29 45| 45 45/ 42 40
K Bl B|[E BE BIE Bl KIE BE BE B K Ki
7133 39 69 47| 61) 69 45 42| 45 48 27/ 24 25 15| 18 18 15 30| 45 21 52 73
Kl Ki B E B B BE Bl B B K E B
81 93 73 34 60| 55 31 49 78| 51 49 35| 37 54 56/ 37| 32 41 36 65
K B B B BEB BEBEGB B B B B K
91 43 64 45 68 50 60 53 56 35 44 45 11 29 55 54
K K K K[ K K K K K K K
10| 54 47 45 48| 35 64 78 15| 13 12/ 11 15| 17 17 16 15/ 53/ 14 12 54| 28 23 48 20
Kl K K K E B[E B[E BE Bl B[E B
111 55 50 30 30| 35 40 22 70| 44 33 28 3§ 4ﬁ 2§ 32E BEG%E49 54/ 43| 42 45 53 70
121105 60 36 47| 55 61 35 50| 52 60| 58 26| 22 27 17 38| 25 35 62 52 31 31 49 58
Bl BE BE Bl B|E B K
13| 53 54 85/ 73| 56 64 56 74| 49 56 62 41 49 50/ 29 31 44| 29 51 56 67
E BI[E B[E B[E BI[E BI[E B[E Bl B
141 69 61 57 54| 53 55 64/ 56| 63 45 45 38 40/ 34 27 29| 25 24 49| 53 45/ 39 33
B Bl B[E Bl Bl Bl Bl BE BI[E B[E BE B K K
151 64 61 44 59| 69 54 52 28 63| 45 19 25 23| 26 21 47 31
B B Bl BE B B Bl B[E BE B Bl B K
16 55 37 59 61| 55 64 54/ 57 45 64 25 24 27 27 63
B B[E Bl KE B K
17| 55 70 71/ 71| 65 56 59 52| 59 28 47 35 36/ 25| 21/ 56 71| 47| 55 41 52 57
E Bl KE B[E BE B[E B B K B B K
18] 55 55 74/ 54 43 44 54 51) 55 15/ 20/ 27| 48 37 25 61 22 19 43| 45 49
K BE B E B[E BI[E BE B K
191 47 39 4% 53| 52| 63 53 49| 58 5% 42 28 19 18 27 19E2é 23 56 52/ 13 41 38
20| 51 49 46 36| 45 52 30 38| 58 25 26| 31/ 19 2& 20| 23 23 1§ 20| 47/ 58| 58 58
21| 49 41 38 50/ 59/ 59 72 62 56 36 63 39| 31 43 20 1§ 15 18 12 11| 54 52 33 55
22| 58 55 53 25| 44/ 53 31 56| 49 62| 23 29| 24/ 51| 22 17| 17| 13 27 53| 63] 26| 38 42
B E B[E Bl B[E Bl[E BJ[E B
23| 36 64 52/ 53] 69 71 61 66 53 50 23 31 24 26| 36 19 40 36| 30/ 37 39 52
B Bl Bl B[E B[E BE BIE B K K
24| 57 59 85 592 52 54 51 53 45 59| 47 49| 12| 18 15 35| 46 54/ 48 52
Bl B[E B|[E BE BlE Bl[E BI[E Bl[E B
25| 54 40 58 57| 53 54 44 44 45 45| 35 25 53 37| 34 20 69 49| 71 28 40/ 30
E B[E BI[E B[E BI[E B E B K
26| 38 68 58 38| 56 46 53 53 57 45 3ﬁ 32 29 22 25ElgE3%E3% 38 52| 57 33 40 42
27| 51 56 34/ 39 72/ 55 47 45 13 18 15 21| 25/ 33/ 25/ 21] 23/ 21 52 16| 59 59 63 64
KE B KIE Bl KE B K
281 35 471100 71| 55 15 29 35 33 23 15 17| 48 32/ 19 15| 11 13/ 7 10 33 37 39 57
E BlE B E BlE B|E B E Bl[E B
291 48 55 60104 49 52 57 91| 53 60/ 31 38 22 3g 46 37E2%E2% 1& 68| 26/ 34/ 49 16
30| 36 74 71/ 72| 61 58 60 61| 54/ 33 33 37| 26 23 24/ 15| 11 11 15 31| 22| 44/ 41 41
E Bl[E BI[E B E BE B
31| 52 58 46 49 81/ 59 80 51| 65 54 22 18| 27 35 22| 18| 15 28 15 11| 53 42 45 43
0001/02103(04/05/06/07(08/09(101(11(12|13/14|15(16/17/18/19(2021122/23
CNT| 31/ 31 31 31| 30/ 30 29 30| 29 26 22/ 22| 25 25 28 27| 26 29| 27 28| 30/ 31 31 31
E B[E BI[E B[E B|[E B
MED| 59| 55 57| 53| 55/ 56 54 54| 53 48 31 27| 30 32 25 26| 24| 20 27 42| 45 41] 45 54
E Bl[E Bl[E Bl[E Bl[E B|[E B
U Q| 57 61 71 61| 61 61 60/ 62 58 59 50 38| 38 39 44 38| 34 32 52 50| 53| 45 52 64
L Q| 47| 47 44 47 52/ 51 46 49| 46 33 23 24| 26 24 22/ 17| 17/ 18 15 26| 29/ 29 39 40
JUL. 2025 ftEs (0.1MHz)
NATI ONAL | NSTITUTE OF | NFORMATION AND COMMUNI CATI ONS TECHNOLOGY, JAPAN



| ONOSPHERI C DATA STATION SHOWA- ST

JUL. 2025 fmin (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)

LAT. 69°00.4"S LON.039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALI NG
DH000102 03/0405/06/07{08/09/10/11(12/13/14/15(16/17/18/19(20121(22|23
1] 15 31 26 16| 23 18 11 24/ 18 30 | | 28 25 25 21 22 18 13 19 13 11 11 8
2| 1 8 61411 911 8 7 717 a8 42 29 a1/ 33 19 19 17 9 8 8 9
3| 8 9 12 25/ 19 9 14 17/ 16/ 25 12/ 16/ 13 16 13 13/ 11 7 7 9 9 7 7 9
4] 12 8 18 15 7 16 17 16 20 25 22 | 45 32 34 10 | 12 14 15 15 10
5| 13 10 10 1415 12 9 15 11 16 - 14 21 24 50 35 15 9 16 15 10 8 16 13
6| 7 8 10 7| 711 15 16 11 24 22 - 37 49 | - 15 13 16 19 11 8 11
7| 7 o 14 18 34 37 15 14/ 14 15 O 27 24 25 12 18 18 15 14| 7 10 12 14
8l 1s 7 s 1711 913 92215 carlsn o Vsl O % a1 8
9 o 23 16 23 " 17 w1211 0 Tas Canes % % Y o a1
10 o 8 13 1511 9o o 8 9 9o 7 o 8 9 9 1110 11 9 15 8 8 8 8
11] 7 7 o ol 11 o 13 19 15 15 o 35 44 25 32 |69 15 813 8 7 8 7
12 7 11 6 14/ 11 9 10/ 13 12 13 12 16| 13 14 11) 38| 25 35 10 18/ 14 9 6 7
1311 o 6 7 6 20 13 11 21 5 16 | a1 49 |50 131110 5 7 7 7
14] 7024 12 10017 14 19 o 8 7 12 38 40 34 27 29 25 24 | 40l 10 7 15 8
150 10 100 7 00l24 Zusiasl O Tas 1T % P eal us 10 25 1517 14 9 7
16 o o o o 11113313 O Jasiso 0 1 2524 1 C1313 8
17 8 o 10 7| 8 1117 13 6 6 17 25 " 36 14 21 16 14 11 10 8 7 7
18] 12 23 13 12 12 13 15 13 11 15 12 27/ 48 37 25 15 " 11 i1 9o 9 g
19] o 14 11 el 10 10 10 11 7 9 a4z 21 11 16 27 19 27 19 17 o 6 7 6
200 8 71 7 6 71 9 7 7 8 " adadus o 91216231315 71 7 6 3
21| 7| 8 8 8 12 11 8 7| 9 9 15 23 16 15 13 o o 7 7 7| 9 § 7 7
220 8 7 10 7| 9 7 7 10 9 1o/ 16/ 13 13 9 11 7 7 7 7 8 7 6 6 9
23| 12 15 24 8 16 14 o 13 17 46 2331 " 24 26036 9 5 8 8 7 7 13
24 16 9 11 16 21 20 16 128 15 1 59 47 40l 12 14 10 7| 7 9o 11 8
25| o 15 31 12 17 14 10 o o | as 35 25 53 37 34 20 16,14 7 8 7 7
26| o o 14 17| 43 14 13 13| 13 13 34 32 29 22 25 8 32/ 11 7 15 9 7 7 8
27| 70 8 9 7| 6 6 8 7| 7 7 8 13| 15 14 14 21| 23 21 15/ 11] 9 9 7 6
28] 7 7 7 6 7 6 5 7 7 6 s 171515 9 el11 9 7 7 6 8 7 8
29| 7/ 18 7 22 13 14 16 15 12 19 31| 38| 15 35 46 37| 25 21| 17 15 14/ 17 7 7
30 7 7113 7| 9 11 11 11 6 11 9 18| 15 14 12 12 11] 11/ 11| 9/ 10 9 9 9
31012 o 9 9/ 11 9 9 10 7 13 14 13 27 35 22 12| 8 28 15 11 7 7 § 71
00/01/02/03({04/05/06(07(0809/10/1112/13/14{15(16(17/18(19(20(21/22(23
CNT| 31/ 31| 31 31| 31 31 31 31| 31 31 31 31| 31 31 31 31 31 31 31 31 31 31 31| 31
MED| g g 10 12 11] 11) 13 13| 12/ 13/ 17 27 29 25 25 27| 25 18 13 14/ 9 8 8 8
00| 19 14 13 16 17 14 16 15 18 28 | 48 50 47 45| 45 23 10 17/ 11 9o 11 9
LQ 70 8 7/ 8 9 9o 9 9 8 9 12 16| 15 15 13 12[12 11 8§ 9 7 1 71 7
JUL. 2025 fmin (0.1MHZ)

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




| ONOSPHERI C DATA STATION SHOWA-ST
JUL. 2025 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 03104(05/06/07(08109/10(111(12/13/14/15(16/17/18(19(20/21(2223
A A A A AN A A A A B B B A A A A A A
1 23202240218]225/235/244
N A A A A A A A A A A BE BEB EBEB A A A A A
2 (378354 2981282216/2320242282/268
N A A A A A A A AEA A E A NE A A A
3 39213240256[2180212220225210280[270 258 222
N A A A A A A A A A A B B BEGB N B A AEA A A
4 250[256/254 256
N A A A A A A A A A B AEAEB B B A A A A
5 382027412741300274]270/250 2220 1230
A A A A A A B A A A A A B B A B B A A A A A A
6 358370 280 300 1266
N A A A A A A A A A B B EB A A A A A
/ 254/256/260214/244/242265
A N A A A B A A A BEAEB B BEGB B B A A A A A
8] 230 278|292 757 247
N A A A B A B A A A B B BEBEB B B B B A A A A
9 232 244244
N A A A A A A EA A N A A
10 355/348/274200206/198203230208[232240198  [248
A A A A A A A Al AE AE B E BE Bl B[E B A A A A A
11 288 1212[3700354/3201322]258/260[300 |308/228 258
N A A A A AEA A A A A B A BB A A A A
12 282 280[228/228/228/328|260214
A A A A A A A A A A B B B B B N A A A A A
13 251 2621329 [320218
N A A A A A A A A A A B BB A A A A
14 368240220/190244218278
N A A A A B A A B B B B B B B B B A A A A A
15 324 300265252242
A A A A A A A A B B B BE BE B B B BE BE B B B A A A
16 288280 284/275
N A A A A A A A A A A A B B N A A N A A
17 320 2642320232426 150
N A A A A A A A A B BE BE B BEA B B R A A A
18 3301250236/300254/244205] 1268
N A A A A A A A A A A A
1910218 370 [310[230210228/215/248/216/252274] 1180
N A A A A A A A A B A A
20 2440218]228195218/198]260[244222 195182
A A A A A A A A A A A A A A A
21 37213400238[236/216/217202|184/246/2442486 297
N A A A A A A A A A g A A A A A
22 365 3200254/216[2102322068205(210230197  |266 340
N A A A A A A A A B A B B B B B A A A A A A A
23 204252/362354
N A A A A A A B A A B B B B A A A A A
24 3010290[220[220204/240
N A A A A A A A A B BESB E B A N A A
25 280[215(2202510272]234248/240[286/236
A A A Al A A A A A AE B ? A A A A A A
26 228 2840240220224235/254228/298
A A A A A A A A A A A A
27 3520268(225(220214208/219213/190[2020242210] 228
A A A A A B AE A A A A A A
28 3401377/453/3200302/256/225194/190/196/2201200[202/230218228
N B B A A A A A A BE BE B N A A A
29 2841278]224/2202370228/225/220[224/214 329364
A A A A A A A AEA A AE A
30 213 414316/250229/210220220202/196/209215/255[219 286
N A AN A A A A A A A N A A A
31 378256240[246/235210200/195/215/254/220
0001/02103(04/05/06/07(08/09(101(11(12|13/14|15(16/17/18/19(2021122/23
CNT| 9 2| 2| 1 k 2 i 3 2 1£ 13U20 24/ 25/ 28 27| 26 28 19 8 7U 5 Z 5
MED{298/292232/228]34013321365/320[352/325252/246/229/220224/220{234/236/241237[22912120292/262
A N N AN |E BE B B B A N A A A
U Q é5i355392372322297256261262252260273265264258278334325
L Q 28202120325274/2342241216/214/218/205(2102192220217[219/188206/240

JUL. 2025 ' F (km
NATI ONAL | NSTITUTE OF | NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY, JAPAN



| ONOSPHERI C DATA STATION SHOWA- ST

AUG. 2025 fxI (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 SCALING
H
p~]00101102(03({04/05/06/(07({0809 /1011|1213 /14|15(16{17/18{19(20(21/22/23
A A Al A A A A A B B X X 0 X X Al A A
1 83 62| 83 97 89 79| 70 75 54 42 62
A A A A A A A A A X X~ X X~ X A BO X
2 50 55 64 72/ 86 83 70| 76 57 45 32 34| 59
N A A A A A A XX X X XX X XA A
3 40 40 55/ 59 72| 84/ 83 86 88| 72 68 60 36| 24 26
N A A A A XX X~ 00X ©0X A A
4 45/ 52 58] 51 58 44 64/ 811071109 92| 80 62 51 32| 95 32
N A A A A A A A AOX X X X X X X X X OX A A A
5 46 58 63 67 68 72 77| 51 57 58 24 57
A A A A Al A AO X X X X X X X B B
6 49 47 36 61 67| 79 91 80 79| 65 56/ 43 33 32 31
0OX A A A XX A X XX~ X X X N A A
1] 62 65 34/ 33 30 47 67 74 77 87 87 69| 69 51 56/ 34| 30
A A X~ X X X X X X A A
8167 55 33 36 40 55 59 53 66 72| 72 76 81 83| 69/111 84 94 90| 74
NO X N AN B A A BOXOX B X XOX N A A A
91 g2 47 67| 64 36 43 35 540 53 47 71 64/106
A A N A A A A A A BOX B BOX X B A A A A A
10 59 56 721113 58 59
A A A A B A A A A B B OX B X X A A A A
11 57 61 69 69| 68 57 42 82
N A A A A A A A A B X XX X X XA A A A
12 56 69 68 78 82 99| 83 70 57 28
N A A A A A A A B B XOX B X OX B A A A A
13] 50 69 66 68 69 64 66 52
N A A AOX A A A A A A X B X X X NO X A A
14 62 63 63 73] 81 79 64| 60 33 28
A A A A A A A A A X~ XX OX A A A
15 78 64/ 69 79 80 971110 71 85 56 45| 23
Al A OXo X A A A X X X X X X X A X A A
16 58 43| 28 48 58 67 73] 90 89/109/106| 87 68 47 35 27
N AN AN A A A A A A X X X X X OX A A A
171 67 60 79| 801106 91 87| 73 95 61 40 27
N A A A XOX A0 X X X X X N A A A
18 32 35 44 35 63 87 87100 87 88 92| 94/104 64 32
X~ R A A NO X~ A X~ X X A A A
191 49 54 42 60 64/ 64 76 90| 75 92 94 94| 97 68 58 77| 66
A N A A A A A A X A B BOXOX XOX XOX A A A
20 61 50 56 57| 54 50 35 27| 35
A A A B A A A X X X X X X X A
211 g0 39 49 57 69| 94 76 83 85 80 63 85 47| 31/ 71117
N A A X A A A X~ X~ X X X X X 0X A A
22 53| 53 56 64 72| 75 82 84 81| 85 71 54/ 54 27 58
A A N A AN A B X X~ X~ KX X0 X~ 0 X
23 83 54 75/ 81| 79| 79 81 85 81 62 57 39| 24 22 18 34
N A A A A A A A X X X X X 0X A A
241 47 61 73 87 99 87/ 87 75 81 79/ 59 49| 28 69
A A X A A0 X X X X X 0X A A
25 57/ 47] 50/ 52 43 62 69 92 95 87 86 81| 83 61 70/ 56 31 60
Al A AR RO X A A A X X X X X' B B A
26 92 40| 51| 53 78 55 73 72 80 87 93| 83 87 64/ 43| 26
A OX A A A A0 X XX X X X X X X B B A
27 46 35 46| 57/ 70/ 74 89100 93101 93| 92| 96/108 48 60
A AA A A A A X X X X 0 X B A
28 55 50 59 64 75| 851020105 98| 91103 85 50| 31 28
A A N A A B X X X X X X X XA
29 54 125 61 64/ 83 85 91 90/ 90 87 89 92 59| 37 28 36
N A A A A A A X X X X~ X~ [0 X N A A
30 49| 55 62 67 70 78 88 91 96 96 87 82 59 36
N A A A0 XO X A X~ X X X X X 0X A
31 49 57 68| 63 65 77 901100109110102/104/ 92| 79 57| 51 42/ 24
0001/02103(04/05/06/07(08/09(101(11(12|13/14|15(16/17/18/19(2021122/23
CNT| g o 6 4 120 8 4 10/ 14 20 24 20 29 28 29 31| 31 31 30/ 28| 18 11 6 10
XX X X X X X
MED| g4/ 55/ 58 45 50049( 46/ 51| 50 58 6;1( 72 7?( 87 87 85 80 68 58 42/ 31 28 50 58
U Q| 74 74 59 57| 58 52| 56 58| 57 62| 71 82| 88/ 92/ 92 94| 87 87 71 55 36 71 74 60
0 X XX X X X X X X XX 0 X X0 X
L Q| 50| 54 47 42| 38 36/ 36/ 44 43 52| 58 66| 72| 78 81 77| 69 59 54 33| 27 27 24 386
AUG. 2025 fx1 (0. 1MHz)
NATI ONAL | NSTITUTE OF | NFORMATION AND COMMUNI CATI ONS TECHNOLOGY, JAPAN



| ONOSPHERI C DATA STATION SHOWA- ST

AUG. 2025 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 SCALING
H
p~]00101102(03({04/05/06/(07({0809 /1011|1213 /14|15(16{17/18{19(20(21/22/23
AN R A A A A A A A B B R Al A A A
1 46 56| 77/ 88 72/ 62 62 69 48 28
A A A A A A A A A F 7 R KB A
2 40/ 43 58 62/ 80 77/ 57| 62 41 39 26 28
A A A A A A A T R TR TR A A
3 28| 29 37| 53| 66| 78 77 80 82| 62 45 54 20| 15 20
A A A A A 7 IR A A
4 24 20 28] 29/ 39 38 58 71 81 90 76| 66/ 56 38 26 16
KA A A A A A A A 7 7 N A A A
5 40/ 52 57| 61 62 66/ 71| 45 51/ 42 18
A A A A A B A A / / FI Bl B
6 41 42 51 61| 73 79 74 60| 59 50 36 24| 24 23
A N A A A F A A A
1 59 23 27 24 41 58 68| 71/ 81 58 63 28 39 21| 18
KA A A VAR 7 F A A A A A
8 23 24| 26 27| 23 37 60 66| 66 70/ 75 77| 75 88
A A KA A A B A A B B A FH A A A A
9 41 29 37 29 48 47 41 38
N A A A A A A A A A B B B Az B A A A A A
10 50 66 52 48
A A A A B A A A A B B B /] AN A A A A
11 48| 55 63 63| 58 46 36
A A A A A A A A A B 7 N A A A
12 50 63 620 72/ 76 89| 77 59 43 22
KA A A A A A A A B B B R B A A A A
13 63| 60 61 63| 55 58 46
N A A A N A A A A A B F Z A A A
14 56 54/ 57 67 69 68 58 54 25 22
KA A A A A A A A A F KA A
15 55 63| 73 74| 88 93] 59 55 37 32| 17
A A A A A A / F VARA A A A
16 37| 22 420 52 59 67| 84 83 87 91| 65 62 41 29 21
KA A A A A A A A A Z F KA A
17 54/ 73 74 91 71| 81| 67 500 24] 21
KA A A A FFF F A KA A A
18 26 29 38| 29 46 80 82 86| 86/ 97/ 58 20
R A A F A A F A A A A
19| 43 43 30 54 42] 55 58 66| 69 86/ 88 87| 80| 57 31 59
KA A A A A A A A A A B B R R N A A
20 44 500 51| 48 44 29 19| 23
A A A A B A A A A A A
21 33 43 51 63| 88 70 77 55| 68 57 53 29| 20
N A A A A A A 7 A A
22 36| 36 50/ 58 66| 69 76 78 75 79 60 41 33 21] 16
N A A A A A A A A B TR 7
23 65 72| 73 70 75 79 75 56/ 41 33| 18/ 12 12| 19
KA A A A A A A A TR F N A A
24 55 67 81 93 77 64/ 69] 59 40 34] 22
N A A N A A A F 7 F N A A
25 41 37/ 47 63 78 81 80 75 77 51 38| 25
A A A R R A A A A B B A
26 34| 45 47 49 67| 64 74 76 87 70/ 62 47 27| 20
A R A A A A F B Bl A A
21 35 29 40 47 60| 68 83| 94/ 87 95 87 86 82 74 42
A A A A A A A A F F B A
28 44 53 58 69 75 82 89 80| 72 73 61| 31| 23 22
N A A A A A A AN B Z IR TR F F A A
29 55 58 77| 79 85 84 81| 81 64 28 21
A A A A A A A R F 7 F KA A
30 43| 42 56 61 60 62 82 85 87 89 72 67 27
N A A A A F T R A
31 43 51 20| 38 59| 71 84| 94/105104 92| 93 86 62 39 35 32 18
0001/02103(04/05/06/07(08/09(101(11(12|13/14|15(16/17/18/19(2021122/23
CNT| 1) 4 2 4 7/ 6 4 o 14 19 23 28 28 27 29 30| 30 28 27 24| 16/ 10 3 2
MED| 43| 47 35 36| 30 26| 26/ 29| 38 47| 58 66| 72/ 79 77 76| 68 57 43 28 22/ 21| 18 21
UuQ 54 39| 45 47) 40/ 39| 42 55 61 70| 78 83 86 87| 77 66 54 33| 24 22 28
L Q 40 320 23] 24/ 23 28] 29 40/ 51 59 62| 70/ 69 63| 59 49 39 23] 19 16 12
AUG. 2025 foF2 (0.1MHz)
NATI ONAL | NSTITUTE OF | NFORMATION AND COMMUNI CATI ONS TECHNOLOGY, JAPAN



| ONOSPHERI C DATA STATION SHOWA-ST.

AUG. 2025 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 SCALING
H
p~]00101102(03({04/05/06/(07({0809 /1011|1213 /14|15(16{17/18{19(20(21/22/23
Bl BI[E B[E B[E Bl[E B E B[E Bl[E BE B
1] 53 73 61 59| 54 60 57 62| 47 39| 27 27 26 25 26 51/ 41 16| 55/ 40/ 31 31
E B GE B E Bl[E BE B B
21 70 57 45 4§ 55/ 58 65 56 7% 5% 29/ 23] 26 24 22 17] 19 21 13 16| 56 26 53
31 72 60| 58 39| 58 53 53 17| 11 12 1753% 34 24] 39 19E1%E1%E1% 15 10 11] 45 54
41 35 49 53 51| 48 19 18 16| 20/ 13 16 25| 27 39 26E1é 16 27 19E3% 51/ 15 40| 46
5| 48 46 73 39| 68 55 57 53 55 33 31 19| 19 23 21 19 19E1éE18 11] 56 1§ 4@ 41
6 5& 520 60 47| 45 42 51E5% 34 35 25 13| 23 2% 19/ 19 1§ 14 13 9| 18 20
1137 73 53 43| 400 19 20 12| 46 27 23/ 20| 21/ 23/ 22/ 21] 19 15 13 12 19 32 51 35
K E B G E Bl[E BlE B
81 40/ 41 41 40| 55 47 15 17 1% 11 21 2% 22E2é 21 36E3E 51/ 29 33] 32 61| 42 57
91 66 64/ 34/ 32 34 30| 59 67 571126 31 23] 64 23| 25 36 42 31| 51 54 61 70
Ki BE Bl B B[E BE B[E B K
10| 49| 55 54/ 87| 58 500 55 46 52| 56 38 51 35 25/ 32/ 23 39| 41 42 57 52
B K B B[E Bl[E B BI[E BE B[E B K K K
111 68 60 54 40 36 45 58| 48 36| 44 45 40| 26/ 24 25 55| 34 36 55 45
BE BE B E Bl[E Bl[E BI[E Bl[E B[E B
121 91/ 75 72 70| 56 59 64 54| 59 37 36| 34 25 48 28 29 20/ 13 11| 38 45 41 37
K Bl B[E B[E BE Bl BJE BI[E BIE BIE B B
131 46 60 53 46| 51 50 60 58 52 39| 39 43 44734 21 44 34 45 47| 44
E B[E Bl B[E Bl[E BI[E B E B
141 53 79 49 50| 46 56 64/ 57| 61 61 61/ 38 39 39| 25| 34 29 24 59| 55 14 43 42
E Bl[E Bl[E Bl[E B|E B E B
15| 61 61 65 61| 62 60 58 63 58 57 40/ 36/ 36 51 47t4gtzgt2é 2ot1(t)s 47 37 40| 47
16| 56 44 34 508 21| 33 58 51| 48 21 19 24| 24/ 25 24/ 31| 20/ 18 14 11| 41 31 26 29
E B[E Bl[E BE B E Bl[E B[E BI[E B
171 39 80 55 53 50 52 58 59| 53 56/ 45 29| 39 33 35 20| 16 14 15 14| 15 54 56 55
K E Bl[E B[E B E BlE B K
181 35 32 31 31| 29 23 27 30| 15/ 20/ 22| 27| 29 42 25 1953%53% 35/ 15 51| 47| 56| 44
19 58 42 89 93] 19 55 48 45| 38 42| 32| 23| 24/ 23 22 40| 24 26 16 59| 41 44 40112
Bl B[E B[E BE B E BE B
20| g4/ 51/ 51 58] 62 85 61 51| 77 47 48 42 47 33 370732 18 28| 17 40 45 68
211 60 85 54 59| 54 52 59 54 4953é 31 23| 26 27 23 25E1% 1551% 14 2& 44 44 52
22| 61 55 51 56| 41 67 54 24 27/ 30 23 25| 25/ 26/ 25/ 24| 18 13/ 11 10/ 17 33 37 37
BE B E Bl[E B[E BE B
23| 45 52 60 55 61 57 54 62 58 33 29| 29 ZZ; 22 2% 29 15E15§E1% 55 51 38 23
241 29 29 47 59| 53 54 58 57| 53 23 28 27| 28] 25/ 27 24] 20/ 23/ 15 14| 56 30 28 23
25| 37 35/ 44 38| 45 43 57 54 53 19 26 32| 31 28 30/ 31| 22/ 14/ 17 23] 31 38 39 39
E Bl[E B E B[E BE BlE B[E B Bl B
261 34/ 39/ 71 38| 27/ 35 60 70 57 66 31 31 27 27/ 28 30| 27 23 16 12| 12 28 33
E BI[E B E B B B K
27| 37 75/ 75 63| 55 49 53 45 28 25 28 30| 35 28 26/ 23| 22/ 19/ 15 18 34 41
K KIE B E B[E B E B E B E B
281 43 37 61 51| 56 53 59 49 23 2% Zé 25| 29 28 27/ 26| 21 25E1EE1%3 16/ 10/ 19/ 38
29| 69 46 43 44 92 57| 46 46 25 27] 29| 29 30 29 27| 19 19 13 9| 11 16 33 83
E B G E Bl[E B[E B[E B[E Bl G K
30| 48 48 60 52 57 55 50 47] 33 23 25 28| 35 38 27 29| 25 25 18 20/ 11| 35 35 30
EB G G G E B E B
31| 32 36 51 37| 42/ 32 45 21| 23 24 26 27] 28 31 29| 26| 23 21/ 14 13| 17/ 11/ 38 36
0001/02103(04/05/06/07(08/09(101(11(12|13/14|15(16/17/18/19(2021122/23
CNT| 31/ 31 31/ 31| 30/ 31 31 31| 29/ 26 27 29| 29 28 30 31E3% 31E3% 30/ 30/ 27 30 31
MED| 49| 52 54 51| 54/ 52 57 53| 48 27 26 27| 28 26 26| 23| 23 18 16 14 34 37 40 42
E Bl[E Bl[E Bl[E Bl[E B|[E B|E B
U Q| 61) 64 61/ 59| 57| 57/ 59| 58| 56/ 56/ 33 34| 34 32 39 31 27 27E2%E2% 51/ 45 45| 53
L Q| 37| 42 47| 40| 42 36 48| 45| 28 23 23 24| 26 24 23 21| 19 15 13/ 11] 17/ 17 34 35
AUG. 2025 ftEs (0.1MHz)
NATI ONAL | NSTITUTE OF | NFORMATION AND COMMUNI CATI ONS TECHNOLOGY, JAPAN




| ONOSPHERI C DATA STATION SHOWA- ST

AUG. 2025 fmin (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)

LAT. 69°00.4"S LON.039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALI NG
DH000102 03/0405/06/07{08/09/10/11(12/13/14/15(16/17/18/19(20121(22|23
U] 717 10 8l 13 14 7 13 10 39 27 27 26 15 26 51 41 16 8 7 6 7
2| 12 39 17 17 9 13 7 25 14 9 16 23 16 16 15 17, 10 21 13 16| 14 | o 8
3| 15 13 17 15/ 15 15 12 7| 8 8 9 11/ 15 13 10 9 7 6 7 6 6 6 8 11
41 o 9 9 o 7 7 7 6 6 6 9 25 27 26/ 19/ 13| 16 27 19 11/ 10 11 7 13
5| 9o 6 7 9/ 32 17 14 23 17/ 24/ 15 11 13/ 13 15 19/ 11 11 7 11/ 31 9 6 11
6 7011 16 14/ 27 16 11 8 15 10 13 13 14 15 11 13, 10 14 13 8 9 | | 12
7] 6 11 15 1110 8 8 8 17 14 10/ 14/ 13 13 13 12/ 9 9 7 8 9 7 7 7
8| 8 7 7 7| 7 7 7 8 9 8 21 14/ 15 15 11 36/ 37 51 13 9o 11 11 7 7
9011 8 6 7| 7 81212 15 5 2423351125 7 9o 6 7 712 71
10| ¢ 13 6 1016 15 16 12 13 21 " 38| | " 513525 916 9 7 713 7
NEREEEREEENEERT I ENE e,
12] o 7 715 714 8 20 30 37 3¢ 34 25 48 28 29 20 13 7| 7 8 7 7
13| o o 13 30| 14 24 14 25 23 | " 30|39 43 " ad 34 21 ad | o 6 9
14] ¢ 11 16 16| 23 27 11 6 26 40 19 38 39 39 25 34 29 24 34/ 11 5 6 7
15| 18 12 18 16] 7/ 13 15 13] 21 24 24 20| 36 51 47 40 25 13 13 10 7 7 8 8
16 8 7 9o 11] 11 8 11/ 14 9 11 9 14 9 11 16 31| 20 18 14 11| 7 10 8§ 12
170 7019 11) 13) 15/ 13 11] 8| 14 13 14 17| 39 33| 35 20| 12 14 15 14 15 18 15 16
18| 16 14 10 8| 10/ 16/ 15 14| 15 20 22 18 17 18 15 17| 30 33 18 12/ 8 7 8§ 17
19110 9 7013 7/ 9 12 9 8 16 20 17 15 17 14 5| 24 26/ 8 7] 13 71 7 13
200 7 6 o 1739 10 10 12 29 2033 | " a2 a7 33 37 32 18 18 10 7 7 s
210 7] 11] 17 23| 24 13 19 34| 17 17 14 15 14 11/ 11 8/ 10/ 7 9o 9o 6 7 7 7
22| 11) 17 12 12| 9 13 11 9 13 30 18 11| 12 11| 9 o 18 8 11 8 7 7 7 7
23| 14 8 15 1613 11 12 o 18 ° 33 23] 20 18 15 10 29 15 15 13 71 7 7 7
241 7 8 7 14/ 11 12 11 9| 14 17 18 12| 15 18 16 16| 14 9 15 14/ 13 9 7 7
25| 7| 8 9 8 9 11 9 13 17 13 14 17| 15 15 15 15/ 15 10 9 14/ 15 9 8§ 8§
26| 21 13 11 9o 13 13 11 36 23 28 23 31| 27 18 18 30| 27 23 16 12/ 12 | 5 11
270 11 5 15 15 14 14 15 14 19 25 28 19| 25 21 17 16| 15 14 15 12| | | 12 11
28| 12 24/ 16 17| 15 14 12 12| 14) 25 17 17| 29 28 20 18| 17 25 13 11 8 10 § 11
29| 12 12 21 13 15 11 11 15 | 20 17 19| 22 16 16 16| 13 13 13 o 7 7 9 11
30| 21 11] 15/ 15 18/ 7| 12 11 33 20 16/ 18| 35 38 27| 29| 25 22/ 13 8 7 10/ § 8
310100 7| 7 8 8 8 7 9 23 14 19 18 15 21 20 15/ 13/ 14 14 7| 8 11 9 9
00/01/02/03({04/05/06(07(0809/10/1112/13/14{15(16(17/18(19(20(21/22(23
CNT| 31/ 31| 31 31| 31 31 31 31| 31 31 31 31| 31 31 31 31 31 31 31 31 31 31 31| 31
MED| g 11 11) 13| 13 13 11] 12 17/ 20/ 18 18 22/ 18 17 17| 20 14/ 13 11| 8 8 8 8
v 0| 19 13 16 16| 16 15 14 15| 23 25 28 36| 35 33 35 30| 27 25 16 14 12 11 9 11
LQ 7 8 7 9o 9 9o 9o o 1313 14 14 15 15 15 1313 10 11 8 7 7 7 7
AUG. 2025 fmin (0.1MHZ)

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




| ONOSPHERI C DATA STATION SHOWA-ST
AUG. 2025 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 03104(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 B B BE BIE B Al A A A
I EY! 2520240223209210] 1270265225
N A A A A A A A AEA E B KB A
2 28324002400220227/2052052121230228/240 214
A A A A A A AEA H A A
3 34720298205230204/202200/192214/192/270208210[240/188
A A A A A A AEA A g E B A A A A
4 390366374 125002581264]238/250210215]2152800240278] 200
KA A A A A A A A A K A A A
5 4520258/204240228234214216225240224
A A A A A A A A A A B B
6 346 2462291224198/200/196]205200/228260[234 199
A N A A A A Bl AE A 0 KA A
1| 238 360372 12781228/225[218/214/194/194[199200216212[254
KA A A A A A A A EB  [EB ? A A A A A
8 35721334/360[318/245/2281215232/210[249)274|234/26524
A A A KA A AN B A A B A B B AEB A A N A A A
9 3281204 330 270
N A A A A A A A A A B B B B 8 O EA B A A A A A
10 2700246298
A A A A B A A A A B B B BIE B A A A A A A
11 200[316]  12520230[220230320
A A A A A A A A A B B N A A A
12 25002890250248/256/235/222/238/224/190
N A A A A A A A A B BEB BEB B [EB B B A A A A
13 2720262280 1232256240
KA A A A A A A A A AEBESB B A A A
14 306/280  2441232|23212301218240] 212
KA A A A A A A A A KA A
15 266254/230252236/245(202208202218[190
A A A Al A AE A 2 A A A
16 2500222 298236/216/2202242080225212/204208/188218] 201
KA A A A A A AN A A A [EB 0 BB A A A
17 296238(2501220200[210[20621061205268[330
KA A A A A A A A 8 0 0 B A A A A
18 508/510 292024002152180218/206(23212220234/2281222252
EA A A A A A N~ AE A A A A A
19285270 340 218 37412500209236/2420228/240(199232/266 212366
KA A A A A A A A A AN B B B B |EBEE N A A A
20 318 |24402801240220/256
A A A A B A A A A A A A
21 3441266/24421202300210210209/200204232194/214
N A A A A A A E B A A
22 340[316/250240225215205218208202/203202204[268229
A A A A A A A A A B A
23 238/220196220/206/204[210/183/186/220[190/240/330/199
KA A A A A A A A 0 N A A A
24 24202251225/225/210202209/204/210230218]264
KA A A A A A A A 0 ? N A A
25 2422300238[237218/215216218202234218[320
A A A A A A Al A A A B B A
26 368/194 252022212301232216/2121200204204/240
A Al A A A AE A B Bl A A
27| 1920204 2860234/2371222(238/218/218224/220[206210222
AA A A A A A A A A B A
281280 3500252/2381234]258/230220228/208236204/196[238240
N A A A A A A A B g 0 N A A
29 262022402320220224222215(212/225204/194/238280
KA A A A A A A A B E B ) N A A
30 306264/238228/2620242245(240229204214217228
A A A A A A A A B A A
31 298|284/23612300245(240228230225(218(210192206204/216/293
0001/02103(04/05/06/07(08/09(101(11(12|13/14|15(16/17/18/19(2021122/23
CNT| 2| 4 2 3 2 i ﬁ 2 12 18 23 28| 28 27 27 30 30 30 28 26| 15 10 ﬁ 2
MED28223626625234%39234134630%%4223822823%222219216212%1621821823821431%199
UQ| 254 36842751%363372312266250252245242234232229238233240264240348
L Q| 1213 [204[2083521276340292124022802200221210206/210[204/204/204206]214201254

AUG. 2025 ' F (Kkm
NATI ONAL | NSTITUTE OF | NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY, JAPAN



| ONOSPHERI C DATA STATION SHOWA- ST

SEP. 2025 fxI (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 SCALING
H
p~]00101102(03({04/05/06/(07({0809 /1011|1213 /14|15(16{17/18{19(20(21/22/23
A A Al A A A 0 X X X X X X X 0O X B A
1] 39 46/ 49 51 67 79 98 97/104) 98103 87 68 61) 42 28
BB AO X A A A A A A X X0 X X X X X X X A A A
2 47 35/ 39 39| 52 67/ 70 67| 66/ 59 45 84/ 92
X A A A A A B X X0 XO X X X0 XX A
3] 83 56/ 97 56 54/ 57| 54 57 57 57| 54 51 52| 47| 40 53 58
N A A0 X X X~ X~ X0 X X X A A A A
4 54 58 58/ 61 33| 66/ 68 71 77| 84 85 93 86| 95 83 70 44
A 0 X X X X X X X X
5 47) 73] 59 73 55 52 56| 65 71 77 86| 88/ 961031101] 97 96 68 61| 56/ 57| 53 67
A A A A B X X X Al A A
6] 59 68 92 65 70 63 59| 68 71 82 97| 87 86 86 53 79
A A X X X X X X X X X X A A
7119 771 63 57 33 42 54 60 66/ 72| 79 88 86 84/ 93 72 73 59 35 28
A A R A A Al Bl Al X X B X X A A A
8 57 54 59 58 64/ 115112114103 88 68 52 85
A A A A A A X0 X X X X A A A
91 60 60 60/ 60 65 65 85 85 77 82 85 87 79 57 32
A A A A AO X B A A X XOX X X X X X X X X0 X0 X A A
10 35 49| 53 62| 65 71 75 75| 75 80 64 47 21 22
Al A Al B A Bl A A B BOX X X X OX A A A
11 71| 55 65 75 79 75 69 70/ 70 46| 34
A A A Al A X X A X X0 X X A A
12 35 48| 42 500 64 62 81 97 90 85| 92 92| 92 82| 30 68
A A X AO X A A A A 0 X X0 X X X A A A
13 47 53 55 60 66| 75 85 85 67| 68 75 71 68| 43
A A X A X X X X X X X A A A
14 44 60 82 40| 51| 53] 56 63 69| 77 81 81 76| 83 82 67 61| 47
OX A A A A A A Bl B[O XO X X R X A A
15| 54 46 59 47 78 54 59| 75 63| 481126 42 33| 56 66
A A A A A A A B B B B B BOX X X X0 X Al A A
16 62| 61 61) 63 70 70 58 58
A A Bl A A B A XO X B BO X 0 X X 0O X0 X A A
171 60 57 49 49 64 67 81 69 74 70 70 54| 40, 33 55
A-A Al A A A A B X X X X A A
18 52/ 53 63 79 89 97/109/118/105 89 83 70| 55 41
A A Al Al A X X X X
19 . 54/ 58 57 65 7; 87 9510510610%114104 98 94/ 90| 59 60 43 34
201 55 31 60/ 58 83 52 85 98 90 99/109/118120124/112{106/ 95 91| 86 67| 69 59 43
0 X 0 X X X X X0 X
21| 52784 66 85/ 39 60 79 48 77 89 86 95| 98/104/108/104| 95 95/ 82| 79| 64 51 35 50
A0 X0 X 0 X X0 X XX X X X A A A
22| 94 56 59 51 61| 60 58 64 70102 93/106/110/109/103|114112 93 69| 66
A A X A A oOX X X X X X A A
231104 57| 36131 64/ 65 59 66 65 67 71 71| 77 70 58 66 69 40
A A A A A XX X X X X X A
24 47 88 59 58/ 73 80 87 99/101]109/114/104/105 85 68| 57 50 31
A0 X A X X X X X X X X X A X
25 34 79 58 56 58 59 65 74 82 83 87/1001061103103/102 86 68| 58 57
Al A B A OX X X X X X X X X X X X X A
26 83 61 65 58| 73 75 86 92| 93/ 96/100106/107/102] 92| 76| 54 25 60
A A A XX X X X X X X
27 47 60| 80 67/ 80| 75 8311000111]113/111/110109114/115/ 96 88| 85 67 53 85
A A A 10X A A XX X XX X X X X X X X A A X
28 40| 48 44 65 70 71 75 79/ 78 79 81| 82 79 75 75| 55 35
Al A A A0 X A B XX X X X A A A
291 33 11 81 55/ 90| 57 46/ 52 85 77| 73 60 54/ 59 84
AL A Al Al A O X B B B B B A BOX X X A A 0 X
30 67 38 44 46| 49 59/ 88| 68 75 45
31
0001/02103(04/05/06/07(08/09(101(11(12|13/14|15(16/17/18/19(2021122/23
CNT| 14/ g 13 11| 16 16 15/ 15| 22 24 23 24 27/ 29/ 30 30| 30/ 29/ 29 28| 24 16 13 13
XX X X X X X X
MED| 57| 56| 59 59| 59 59 58 56| 64 62 67 72 81 85 8? 84| 90/ 87 71 64| 55 52/ 58 50
U Q| 79 75 70| 60| 80 66 61 59 66/ 74 86 90| 98/100/108/104/103 97 86 76| 59 68 77/ 63
X 0 X X X XX X X X X X X X 0 X
L Q| 47 46 47| 55| 52| 54/ 48 46| 54 54 60| 64| 65 69/ 77 71| 73] 71 68 54| 40 30 53 38
SEP. 2025 fx1 (0.1MH2)
NATI ONAL INSTITUTE OF | NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY, JAPAN



| ONOSPHERI C DATA STATION SHOWA-ST.

SEP. 2025 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 SCALING
H
p~]00101102(03({04/05/06/(07({0809 /1011|1213 /14|15(16{17/18{19(20(21/22/23
A A A A A A A F B A
1 34 43 45/ 57/ 73 92 91 99 92| 97 75 62 30/ 22
B Al A A A A A R R Al A A A A
2 41 29 33| 33| 46 58 64 61| 60 53 39
A A A A A A A B R N A A
3 50 34 48 51| 48/ 51/ 51| 51| 48 45 43 39 33
N A A A A N A A A
4 52 43 27| 48 53 65/ 71| 78 79 83 80| 78 77 57 32
AR / FIF A A A
5 41 53 46 67/ 44 46 50 59 65 71 80 82 90 97 95 91 54/ 51| 27
A A A A A A A A B F A Al A A A
6 40 35 53| 58 65 76/ 85| 59 35
A A Al Al A R J R A A
/ 27 27| 36| 48| 54 60 66 73 83 79 78| 75 66 59 41 27 22
A A R A A Al Bl A B FZ Al A A A
8 51 38 49 52 58 73 1108] 97 63/ 51 41
N A A N A A A FF F N A A
9 36 47 54/ 59 50 73 73 71 74| 79 74/ 71 51| 23
A A A A A B A A V A A
10 29 43 47) 56| 59 65 69 69 69 74 58 41| 15 16
A A A A AN B A B A A B B Al A A
11 59/ 69 67 69| 63 60 55 33| 28
A A Al Al A Al R 7 FFFH FH A A A A
12 29/ 28| 36 44 58 56 63 79/ 79/ 79 72 70 50
A A A A A A A F F A A A
13 41 47 49 54 60| 69 65 65 61| 62 69 58 52 27
A A Al F A A A A
14 38 40/ 39 36| 42 50/ 57 63| 65 75 75 70 73 67 61 55| 36
A F Al A A A A A A B B R R R R Al A A A
15] 55 53 48 53 61| 57| 42 58 36 27
A A A A A A A B B B B B B R A A A A
16 56/ 55 55| 57 64 48 39
A A Al Bl Al A B A B B R A A
17 43 43 58/ 61 67 63| 68 64 60 48| 34 27
AbA A A A A A B F J R FF A A
18 47 57 73] 83 91/103103] 97 81 71 50| 36
A A Al Al A F F FIF FFF R
19 29 48 59/ 71/ 81 89| 99 95 93 86/ 80 66 60| 44 29 19
A A FFF F FIF
20 ZZ 48] 42 58| 61/ 84 87 89109106/118/102 : 82 720 68| 47/ 39 30 28
21 50 60/ 33| 33 44 46 42 52 61/ 73 77| 84/ 91| 96 98 79 66 73] 36 45 29 44
A Al R R FIF FoFf A A A
22 40 29 45 55 51 52| 58| 64 91 970103 97]108/106 87 57
A A A A-A A A A R A A A
23 33| 30 53 60| 59 61 65 65 67 58 36 35 28
A-A A A A A A A A
24 47 60 74/ 81| 93 951031108 98 99 79 52 41 30 15
A A A A A A
25] 25 52 420 52 49 59 68 76 77| 81 92 98 97 97 92 70| 62| 45
Al A B A F R A
26 1 54 59\ 57/ 52 67/ 69 78 86 87 90 94/ 98/101 96 86 72 4E 12 24
271 33 20| 40 47) 73] 69 77/ 94/105[1071105(104/103/108102 90 27| 57
A A A AR FH A A A A
28 42 36 56 58 65 69 73 72/ 73 75 76 73 69 69| 49 29
Ar-A A A A A A R R FH A B / A A A A
29 49 50 35/ 46| 79 71| 67/ 54 37| 59
AL A Al Al A R Bl B B B B A B A A A A A A
30 31 32 38 40| 43 42 39
31
0001/02103(04/05/06/07(08/09(101(11(12|13/14|15(16/17/18/19(2021122/23
CNT| 4 4 8 8 10 14 12/ 14 18 21 22/ 23 27 29 29 29| 28 27/ 26/ 25/ 20/ 9o 5 8
MED| 30| 46 46| 37| 42| 40/ 46| 48| 51 54 60/ 69| 73/ 75/ 79 78| 74/ 73/ 60/ 50 36/ 27 29 28
U Q| 44| 50 53 47| 47 44/ 50 52| 59 66/ 74 80| 87 91/ 98 98| 97 81 71 58 44 37 30 42
L Q| 26 40 40| 33 40 29| 34 36| 47 46 54 58] 59 63 66 64| 62 63 54 39 28 20 28 22
SEP. 2025 foF2 (0.1MHz2)
NATI ONAL | NSTITUTE OF | NFORMATION AND COMMUNI CATI ONS TECHNOLOGY, JAPAN



| ONOSPHERI C DATA STATION SHOWA- ST

SEP. 2025 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 SCALING
H
p~]00101102(03({04/05/06/(07({0809 /1011|1213 /14|15(16{17/18{19(20(21/22/23
Ki E B G ( E B[E B[E BE B B K
1 3% 40/ 35 47| 50/ 53/ 52 22 17| 26| 23] 27 2% 26 26 24| 22 19 1% 11] 13 13 48
2 61 38 75| 54 55 42 44| 34 32 31 31 28| 28 23/ 25| 25 19 16 39| 63 49 38 67
B EBEBEB GE BEB |E BE BE B
3| 55 51 48 49| 61 45 49 23| 24 35/ 26| 40 41| 23 25 36 15 14/ 17| 16 46 41 37
K K K GFE BE BE BE BE Bl G GE B
41 20 38 29 31E3% 17 17 18] 39 31 23 35| 39 70Eng3§E2% 1% 71 23| 22 44108 92
5| 95 42 26 30/ 24 39 36 19 21 28 43 30 48E2%E4éESgE2% 17 19 30| 15 27 39 56
6| 55 59 43 69 57 33 5§ 4% 62 64 28| 28 27| 27 32| 27 32 43 61E5% 31/ 55 46
1] 441100116 32 28 27 25 16| 20 24/ 32| 32| 30/ 51 41 29 27/ 23 22 18| 15 14 30, 31
B E BE Bl B E B[E BI[E BEE B K
81 78 69 41 35/ 51 47 31 60 51 34 41 27/ 35 39 27| 31 22 33| 39 36 45 46
E BE BE BE B E BE BE BE BE BE B
91 46 45 66/ 29 53 54/ 60/ 53] 41) 29 39 47| 31 28 24 39| 28 29 20| 26| 17 45 48 84
B GE BI[E BE B E BlE B E B
10| g5 61 71/ 57| 62 63 49| 55 38 28 42 37 34 27 37| 24/ 19 15 18| 11 15 15 44
B B B  Bl[E Bl[E B[E BI[E B[E B[E Bl[E B[E B
111 47 50 27 52| 60 59 56/ 57 4539 33 33 31 29 24 19| 16 49 19 30
K K K E Bl[E Bl[E Bl[E Bl[E B|[E B|E B Kl
12 36 83 50 32 38 23 16/ 18| 63 47/ 26/ 47| 43 33 33 27| 25 19 14 35 24 42 48 48
E Bl[E Bl[E Bl[E Bl[E B|[E BI[E B[E BE B
131 45 45/ 40| 58| 38 591105 67| 52 60 47 43 4053% 29/ 38| 37 25E2%E2é 14 31| 44 55
141 51 45 33 45| 300 30 34 24| 40 34 28 2%E3% 31 ngzé 24/ 220721 15| 12 35 41 58
151 46 30 30/ 71| 55 60 58 65 23 56 61 39| 27/ 29 27| 32 46 38 31| 46 43 91 63
K Bl B Bl B B BE BE B E B K
16| 72 54 60 57 49 62 68 46) 28 32 23 51 25 17| 41 28 38 40
B Bl B|[E BlE BlE Bl[E BI[E Bl[E B E B|[E BE B Ki
17| 41 65 51] 45| 59 57 56| 31 34 43 47 45 52| 36 24 19 19 22 11 24 36
B E B E B E Bl[E BlE B E BI[E B
18 45 47 45 48] 50 51 59 3& 2& 2§ 2§ 31 36 27 27| 27 2% 18] 11| 14] 15 31 33
191 34 57 33 520 410 21 14 18| 23/ 25/ 28 29| 30/ 29 27 26| 25 22 18 16 17 15 15 33
E BIE B G E BI[E B[E B
20| 22/ 24/ 29 19] 64 39 42t4§ 37/ 28 28 35| 32 46 39 29| 26 23 15 22 15 9 8 13
210 12 32/ 37 26| 32/ 32 47 25 45 33 31 30| 33 31 29| 27| 26/ 25/ 19/ 12| 15 18 29 36
22| 59 35 41 54 41 44 49 50 49 31 29 33| 32 36/ 29| 27| 25 26/ 18 17| 25 46 47108
E BlE B|[E B E B G
23] 66 53 40 30| 58 53 5% 43| 37) 60| 48 42| 33 31 28 27 26E2%E2% 38| 43] 46/ 39 39
241 g5 42 40/ 49] 47 510 36 49| 41 33 37 44| 47 41 31/ 48| 32 28E3%E1é 1% 13 39 4%
25| 43 46 60 38| 55 38 35 21| 24 33 31 30| 31 30/ 31 27| 23 24/ 26 17| 13 35 44 39
Kl B E B G G E B[E BIE B K K
261 41 53 60| 28 47 38 49| 34 29 28 33| 32 30| 29 33| 26 21 18 11| 14 10 31 34
G E B (@ GE BE B
27| 64/ 52/ 49/ 29] 35 60 37 39| 30 2% 30/ 37| 32 32 2% 20 27/ 21 18 1§ 10/ 15 11] 42
281 61 59/ 51/ 35 35 28 50 51| 43 29 35 3% 29 30 2% 2%E2% 24/ 19 13] 10/ 35 40 21
29| 28 44 52 52| 74/ 79 55 2% 37 2§ 4% . 37 3@ 32 33| 37 32 54 35/ 14/ 59 86 97
30| 65129 77/ 57| 46/ 34 20 33 50 29/ 20| 31 30 23 48| 32 79 53 37
31
0001/02103(04/05/06/07(08/09(101(11(12|13/14|15(16/17/18/19(2021122/23
CNT| 29/ 30| 29/ 30| 30/ 29 28 26 28 27/ 25 24| 28 29 30 30 30 30/ 30 30| 30/ 30 29 30
MED| 44| 50 41 48 50 47 44 42 37/ 32 30 30| 31 30 28 28| 26/ 22/ 18 18 16 33 39 42
E Bl[E Bl[E Bl[E Bl[E B|[E B
U Q| 64| 59 52| 57| 57 56/ 56/ 50| 44 47 38 42| 40 40/ 33 36 31 29 23E3% 25 45 48] 56
L Q| 39| 42 34| 32| 35/ 32 34 23| 27/ 28 28| 30| 31 29 27 27| 25 21 18 16 14 15 30 36
SEP. 2025 ftEs (0.1MHz)
NATI ONAL | NSTITUTE OF | NFORMATION AND COMMUNI CATI ONS TECHNOLOGY, JAPAN



| ONOSPHERI C DATA STATION SHOWA-ST.

SEP. 2025 fmin (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON.039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALI NG
DH000102 03/0405/06/07{08/09/10/11(12/13/14/15(16/17/18/19(20121(22|23
U] o o 11 13 13 14 12 10] 15 26 15 15 15 15 14 13 14 13 11 11 13 13 | 21
2| % 36 25 18 23 12 19 17 16 15 15 15 16,15 8 9 9 14 10 8 11 9 9 14
3| o 18 15 11 19 12 16 14 10 18 26| 40 41 18 25 36 13 14 17, 16 1 8 6
A1 o o 8 9o 11 7 7 7|15 15 17/ 35/ 39 70 36 38/ 17 15 7 6/ 16 7 13 7
5| 24/ 19 13 19 24 19 12 8| 11 11 13/ 13| 15 14 41 36[ 29 14 13 14 8 7 7 8
6 o 14 7 11 21 10 27 15 9 25 | 22 23 27 27 32 27 8 18 6 8 6 6 10
7] 7 8 8 7| 7 7 6 6 10 13 13 14/ 13 13 14 13[ 15 15 10 12[ 15 7 8 6
8| o 7 7 15|16 16 11 16 - 32 34 41| " 27 35 39 27 31 10 7| 8 6 7 15
9|13 70 7/ 7| 15 17 15 24 17/ 29/ 39| 47 31 22 17 39| 28 29 20 26[ 17 7 6 8
10| o 11 12 a4 14 11 " 29 33 17 24 42l 37 34 17 37 15 19 15 11l 11 8 9 7
11| 8 20 15 12 12 35 |35 29 - |45 39 33 33 31 29 24 13 7 6 11 9
12 711 13 9| 10 10 9 13] 35 12 19 47| 43 33 33 27/ 25 19 9 9o 7 9 9 7
13] 9 11 7] 6| 9 12 13/ 24| 29 16 37 43| 40 35 29 38 37 25 21 21 11 9 7 13
14116 8 70 7| 70 9 8 7 27 15 11 11) 14 31 21 22| 19 14 21 15 6 9 6 9
15| o 8 7 1214 40 14 14 12 35 17 |39 19 16 2724 19 913 7 7 8 7
16 12 14 8 o 34 2025 1 5 % %46l 28 32/ 1551 14 11 9 6 7 7
17| 26 o 17 25 32 14 15 17 25 | | 43 47 45 52 36 24 11 19 22 11 7 3
18] 15 15 37 15| 19 13 21 | 15 14 16 28| 25 36 17 27 27 21 15 11 14 10 8 7
190 7 9 10 21] 14 8 7/ 11] 11 14 14 11| 16 15 15 5 14 13 8 8 12/ 11 6 7
200 8 6 7 7] 9 9 11 15 15 12 17 23| 16 46 39 15/ 10/ 14 8 23/ 15 9 § 8§
21| 8 8 8 9 9 8 9 25 16 15 19 14 15 13/ 9o o 8 11 11 7| 7 11 15 8§
22 o 7 8 100 7 8 9 11| 9 11 12 13| 14 13 12 12| 9o 10/ 14 7| 6 7 7 6
23| o 9 7 7| 9 17 11 10| 15 14) 48 42| 33 24/ 14/ o 11 25 11 8 9 7 7 &
24) 13 24/ 9o 15 17 8 16 15 9 10/ 11/ 13 13 12/ 10/ 11| 7 28/ 31 8 9 6 7 7
25| g 15 14 15 14 11 14 7] 10 10 13 11) 13 17 18 9 11 11 26/ 17| 7 7 8 18
26| 17 21 16 13 14 38 22 13 12 10 15| 13 18 14 14 15 15 14 11] 14 10 8 10
27| o 13 14 15 15 17 15 13| 13 28 23 20 17 14 13/ 13| 8 9 14 15/ 10 7 7 11
28| 11) 17 14 10| 9 7 12 19| 11) 12 13 13| 14 14/ 13/ 13/ 13/ 13/ 9o 8 7 7 7 3
29| 9 12 1111 7 713 o 10 10 25 13 13 15 14137 18 18 7 6 12 8 39
30 7 711 o 8 7 7 Tao ° % Tad %usaaloe 1111 o 714 8 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| g9 11 10 11| 14 12 13 15 15/ 15 18 24 20/ 23] 17 18 16 15 14 11| 9 7 8 8
00| 13 15 14 15| 17 16 19 23] 19 28 37 47 39 36 29 33| 27 24 18 15 14 10 8 10
LQ] 8 8 7/ 9 9 8 9 10 11 12/ 13 14| 14/ 14/ 14 13/ 11/ 13 10 8 7 7 71 7
SEP. 2025 fmin (0.1MHZ)

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




| ONOSPHERI C DATA STATION SHOWA- ST

SEP. 2025 h'F (Kwm)

LAT. 69°00.4"S LON. 039°35.4"E SWEEP

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

+ 3 H)

DH000102 03104(05/06/07(08109/10(111(12/13/14/15(16/17/18(19(20/21(2223
A A A A A A A A g Al B A
1 2230264/19912000244/219218214/228202(198205/218288
B A A A A A A A A A A N A A A A
2 220318/294250264/238224[234/230254
A A A A A A A AEA BEA B B B B A A A
3 3800 1260 3181250[256(284/218/223220[256
A A A A A A AEA A EB B A A A
4 286/306264246262/278  12321232(222/210215262
N A AEA A A A A 0 N A A
5 368 250025202381216/244/228238222/215208215250[210
A A A A A A A A A B E B g A A A A A
6 236 216/2521234238/290[244290 216
A A A A A A A A
1 3923202651245240[2342200225225208[200215202214]286/252
N A A KA A AN B A B B B 0 A A A A A
8 218 356 206280  |2402561238260218/266304
A A A KA A A A B B B 8 B A A A
9 261 320288/328/3241238236/220230[228/218206242[240
N A A A A A B A AEB [EB |EB B A A A
10 2881270298|256/254/232232(236/227/213223294280
A A A A A B A B A A B B BE B EA A A A
11 35203200262248/251/226/215/240/280
A A A A A A A A BE B 0 N A A A
12 221252 214 1292250242260256/230[220/195
A A A A A A AN A A A BESB N A A
13 220 294 (348[270272/248248[248/23212151232[228
A A AE AE A AE A AE A N A A
14 200 134614500 |314] |2881254/2442342420224226[234/2092300220[225
A A A A A A A A A B B B REA A N A A A
15 |440[2700245 4400244246/258274] 1322328
A A A A A A A B B B B B B AE B E B Al A A
16 380/236250256/258/246222 220
N A A B A A B A A A B BEB B B A A
17 256 372 39203402752590247223225/210[252/240
KA A A A A A B A B EA A A
18 2841236/2361233]2231258238230[2221230202240[218222
A A A A A A ? 0 0 g g A
19 214256(21012330228/216[220222214/2200220210/205210207248230294
N A A A ? OE A A 0
201188 3783743901276/270[230218/218224/252(250217[2201210210[215[208/210/216224
g A A A A B A Qg A A
210256197288 198 12920280224/2321216/202/2061204/208210215208208]225232320
A A A AN A g 0 A A A
22| 254230 208 24402280208|228/224/228/228236/217210215236
A A A A A A A A A A B A A A A A
23 25612291227/238/256/259/300 227
KA A A A A A A A A
24 296256245238]252208/225238/232/236/220[219(218/244 220
KA A A A A A N A A
25 197)240240230220[2381198/234/224[234230[220229[221
Al A B A A A B A A
26 457 2500232/208/190[248/220220229/228218(213208/210256/ 260
A A A A A A A A Q) QS)
271329 272 2401211/2282320214/230214225/225199210213208207228/256
A A A A A A A A H Al AE A
28 2040294 22412300230220230[210216[234/2282251220[220 302
A A A A A A A A A g N B B NA N A A
29 20622 2400262254272/282/258 176
A A A A A A B B B B B A B B A A A N A A
30 231 264264272 255
31
0001/02103(04/05/06/07(08/09(101(11(12|13/14|15(16/17/18/19(2021122/23
CNT| 4 3 5U 4U 4U 6 6U 8 1; 200 21) 21| 26 28 30/ 30 30 28 27 25 22 12 & 6
MED29%25123025%26229%29426826%23823423%%4%235234230234219215220222242228242
U Q|384/270/266/320[362/4503901303]301/264257271|256/2601248/250[2561230/225/240[252(254/230294
L Q[222/197210[240[2300208221254[240229228/216/224224224224/225/212210211[2102192200224
SEP. 2025 n'F (km
NATI ONAL | NSTITUTE OF | NFORMATION AND COMMUNI CATI ONS TECHNOLOGY, JAPAN



| ONOSPHERI C DATA STATION SHOWA-ST.
OCT. 2025 fxI (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
LAT. 69°00.4"S LON.039°35.4"E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING
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| ONOSPHERI C DATA STATION SHOWA- ST

OCT. 2025 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 SCALING
DH000102 03104(05/06/07(08109/10(111(12/13/14/15(16/17/18(19(20/21(2223
Al A Al A Z Bl B Al B Bl B A A Al A R A
1 38 31 43 64/ 65 52 36 35 22
A A A B B BB A A Bl B A A A A
2 24 28 49 51 51 51 45 43 42| 34
F-R A B B B B B B B B F A A
3| 36 32 48 40 36 69 64 48 53 43| 47 30
N A B B A A A R B B B B F N A A A
4 52| 46 59 79/ 58| 46| 55 50 51
A J R A Al A B A B B F
5 4% 51 43 57 54/ 66 68 72| 76/ 61 60 6% 40/ 35 32 i
6] 22 38 43| 46 41| 44 56| 63 67 81 82 85 86 89 82 85 78 66 51 35
A A A A Al F Vi A A A A
/ 33| 51 46 56/ 61 56 60 75 88101 98| 71 43 26| 42
A R A F A A A V Al A A A
8 . 5% 53 38 76 46/ 500 53| 61 59 65 64| 54 47 42 59 .
9 47| 46| 43 500 52 62 64/ 70/ 73 73 73 75 70| 69 68 65 64/ 56/ 51 32
A BB A A Al Al R F A A
10 54 44] 50 38 52 51 61 68 75/ 76 68 67 61| 53 38
A A A R FJ R R B F A R
11 45 41 44 62| 54 58 53 52/ 67 77 83| 82 74 56 32 28 42
A A A A Al Ff A B A A A
12 45 41 36 44) 48 52 54/ 54/ 72| 65 50 39 34| 46
AL R A Bl Bl R B B A B B B A A A
13 46 34 55/ 53 52 50| 55 50 48 38| 28
A A Al Al A B F
14 98 55 52/ 60 64 70 72 78 73 74| 70/ 67 65 61| 52 37 33 34
Al A Al R B B B F B F
15 41 47 46 54/ 56 66| 68 74 66| 62 65 64 55 51 40 41
A A A F F J R /A A
16] 34 37 50 53 68 80| 90/ 91| 95| 96/ 96 97 93| 79/ 77 71 69| 54 50 26
A A F FF R 7 A
17 40/ 43| 48/ 66/ 70 54| 62 71 76 89 90/ 92 94 86 81 72 71 59 50 37 35
R J R F FI A R A F R A A
18] 39 55 44 55 62| 65 56/ 45| 56 65 71 76| 70 57 61 51 48 48
BB A A A A A A A
191 54 59 48 57 46/ 42 54 500 53] 55 53] 55 53 44 34| 32
A A A F R A A J R F
20 27| 49| 438 54/ 58 60 66| 67 64 59 60| 58 53 53 54| 47/ 42 33
A R F A F A
21 \ 2; 39/ 60 4£ 73 75/ 65 70 72 69 65 65 65/ 63 61 62 5% 55/ 40 28
22 42 43 . 44 54 66| 68 78 82 79 71 72 69 78 72 69 68 58| 50 49| 55 52
23] 34 35 45 40/ 46 50| 60/ 64 66 69 71/ 77 80 80 76| 66 62| 55 53 42 34
A A Al A A A A A A
24 44 54 56 66/ 65 75 75/ 84 89 83| 78 79 70| 56| 51
A Al Al R A A A A YA
25] 35 34| 45 420 51] 62 74/ 84 75| 75 74 73 64| 57 51 47 46
261 45 52 45 44] 48 4$J5% 65/ 72/ 82 89 99104101 97 94| 86/ 81 76 66| 61 56 5% 44
27| 47 31 48 41] 49/ 5159 64| 70 81 87 89 94/ 95/ 93 90| 83 75 71/ 64| 58 36 54
A A F A A Al A A A
28 42 . 48 51 57 63 6% 67/ 71/ 73 75| 73] 63 55 52 51 52
291 53 39 47 30/ 33 51| 57| 58 60 57 63 61 62 57| 59/ 58 51 46 29| 55 59
A F Al A A A B A A A A
30 50/ 53 65 64 52 55 54/ 77 75 39/ 39| 44| 65| 36
A Al Al R B B Bl B G G A A
311 29 47 42 45 45 36 41 67 72 40 43 40 40 42| 38 40
0001/02103(04/05/06/07(08/09(101(11(12|13/14|15(16/17/18/19(2021122/23
CNT| 11) 13 19 19| 15/ 16 18 20| 18 21 24 22 26 28 31 29| 28 31 29/ 29| 27| 18 16 9
MED| 34| 46 44 43| 46/ 44 51 54 61 61 62 68 68 69 73 74| 70 61 61 56| 50 40/ 35 44
U Q| 47| 54 48 47| 49 48 59 63| 68 69 73 79| 75/ 81 84 82 77 74 68 62| 54/ 50 49 53
L Q| 34| 34 39 40 41 41 46 50| 54 56/ 56 53] 56/ 62/ 65 62| 56 50 49 42| 42| 36 31 38
OCT. 2025 foF2 (0.1MHz)
NATI ONAL | NSTITUTE OF | NFORMATION AND COMMUNI CATI ONS TECHNOLOGY, JAPAN



| ONOSPHERI C DATA STATION SHOWA-ST.

OCT. 2025 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 SCALING
H
p~]00101102(03({04/05/06/(07({0809 /1011|1213 /14|15(16{17/18{19(20(21/22/23
K B B B Bl BE B E B Kl
1] 69 61 37 26| 43 32 34 57 36/ 30/ 28] 27/ 25 24 220107 42 17 94
B B B Bl B[E B[E BlE B[E B G K
21 87 79 22 48] 23 48 58 53 33 29 33| 39 31 24| 26| 20 34 55 41
B B B G B B B B BEBEB G | G
3| 43 26| 38| 35| 48 29 43 33| 27| 27/ 29 36| 38/ 72 20 52
B B E B B B BE B BE BE Bl GE B K
4151 62 60 27| 45 52| 35 37 57 45 23] 42| 28 26| 34 68 88 39
E B B E B Bl B[E BE B[E Bl[E B|E B E B[E BI[E B[E B
5| 31 3% 35/ 52 34 50 49 50 36 46 35 37 40| 37 40 42 25 17E1é 17 13
6| 27/ 34 23 25 21 19 20 23| 26 27E2%E3%E3%E3% 31 28] 27/ 23 21 17| 14] 16 36 35
1] 48 49 56 32| 43 45 36 57| 45 38 37 44| 54 42 28 25 34E2%E3§ 22| 36 23] 43| 55
8 4§ 47) 400 30 22 84 82 54 60 39 42 40| 37 35 28 25| 32 37 26 38| 55 49 49 49
91 46 44/ 36/ 31| 29 27/ 20 24| 28 30/ 38 32| 32/ 34 31 33| 28 25 23 28| 16 23 20 39
K B E B G GE BE BE B GE BI[E B K
10| 51 34 25 43 52 46 29| 56 54 39 41] 33 30 33 38| 37 26 19 21| 15| 14 43 42
B GE B[E B[E B E B G
111 45 46 36 69| 38 35 27 44 45 37 35| 42 46 41732 27 25 30/ 33| 14 20/ 39 48
BE BE B G G E BE B K
121 46 53 57 27| 56 35 64 44| 57 35 33| 33 30| 30 29| 32 29| 51 29| 45 56/ 87 62
Bl B B B Bl B B[E Bf GE BE B E B
13| 55 45 47 33 52 46/ 31 37 28| 38 43 25 28| 23 49 36 51
B E Bl[E B[E B E BE B KE B
141 50 53 61 45| 61 59/ 36| 31 41| 35 36 37 37 32 32| 29| 26/ 23 20| 17 11 13 24
B B BIE B[E B[E BI[E Bl B|E B[E B E B[E BI[E B[E B
15 37 61/ 52/ 46 31/ 39 46/ 37 48| 63 44 31] 29/ 2435 26 19 13 29 35
K G G G G E BI[E B
16| 35 38 29 84| 38 49 39 25| 27/ 31 31 33 33 34 32 31| 27 24/ 23 20/ 13 11 186 51
G G GE B GE B E BlE B K
LT 49 64 47 48| 37 28 44 54/ 40 31 32| 31 33 33 3% 3% 30 ng?,% 26| 43 33 21 36
181 37 29 26| 45 2% 49 62 58| 63 90/ 57 55 3‘é 3% 31 3% 30/ 26 24 25 42 71 41 53
191 45 41 27 33 54/ 47 54| 61] 55 32 41) 31 31 30/ 29| 28 25 26 39 24 47| 55 69
K K ¢ E BlE B G G
20| 71 49 37 21| 63| 48 38 47 33 48!:4ZSI:33 36/ 32 33 30| 28 25 23 23] 19 17 15 32
211 31 4§ 58/ 40| 23] 32 4(13 40| 44 42/ 44 34| 34 35 31 3(()3 29/ 25/ 25 22| 16 12 19 35
22| 91 4?; 3% 35| 76 43 26 28| 35 38 37 32| 32 32/ 32 32| 30/ 26 25 21| 20/ 15 15 33
23| 18 31 42 43| 49 35 37 40| 34/ 37/ 36 36| 33 36 35 36| 35 27 24 19| 16 14/ 14 29
E B G E B G E B K
241 79 53 42 85 47 57 51 41| 36/ 37 37 32| 32 33 32 31| 29/ 29 22 23] 25 36 36 38
E B E B[E B[E B[E Bl G G
25| 40/ 53 49 54 37/ 38 30 53] 55 86 35 34| 35 39 35 32| 29/ 25 25/ 19| 22/ 17/ 13 15
261 28 31 28 39| 51 43 25 32 32 36 32 38| 35 38 34/ 31 28 28 2?3 2?3 10 13 12 15
27| 13 17 46 48| 46 48 24 33 30 38 44 39| 38 34/ 36/ 33| 30 29 2(33 22| 21| 18] 44| 55
281 72 68 25 56| 47/ 42 47 59| 71 54 41 3% 34E3%E3(B) 20 32/ 31 26| 35| 29 53 82 46
291 31 39 82 48| 31 26 26 29 39 3755% BEag 35E3% 31| 28] 25 25 35| 46| 22 43 85
30| 67/ 47 38 87 37/ 29 33 55 59 43 36 34/ 41 48 63| 31| 27/ 37 71| 44) 59 45 49
BE Bl B Bl B E B E B
31| 25 64 46 64 53 30/ 37 35 36 300 33 31| 29/ 32 37 24| 37 63 43 59
0001/02103(04/05/06/07(08/09(101(11(12|13/14|15(16/17/18/19(2021122/23
CNT| 31/ 31 30, 29| 27| 27 28 27 27 26 25 22 27 28 31 31| 31 31 31 31 31 31 31 31
MED| 44| 46 38 45| 43 38 38 40| 40/ 38 37 34E3éE3%E3%§ 30 29 26 24 24| 22 23 36 42
U Q| 55 53 47| 53] 51 49| 47 54| 56 54 43 40| 37 36 36 33 32 29 3oG 20| 38 49 44| 53
L Q| 31| 34 29 32/ 31 30| 28 32 32 36 35 33| 33 32/ 31 29| 28 25 23 21| 16 15 17 35
OCT. 2025 ftEs (0.1MHz)
NATI ONAL | NSTITUTE OF | NFORMATION AND COMMUNI CATI ONS TECHNOLOGY, JAPAN




0CT. 2025

| 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 I N MANUAL SCALING

45°E MEAN TIME (G. M. T.

+ 3 H)
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| ONOSPHERI C DATA STATION SHOWA-ST
OCT. 2025 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

DHOO 010203104/05/06(07(08(09/10111(12(13/14{15(16/17/18/19(20(21(22|23
AN A A A A A A B B A B B B AE B A Al A A A
1 268254264 1320 ]233
A A Al Al A B B A B A A B B B Bl BE BE A A A A
2 2602420294] 1280298248300
N A A A A B B B B B B B B B B NE A A
3 216 3420244/1920274280306[208] 1275
N A B B A A A B BB B B B B BEA BEA A A A A
4 288 278 248 1277248
Al A Al Al B A A B AE B B B B B ?
5 786 2622562660266242242250230262236/24
Al A A AE A A [0 A A
61206 13421404]360310211/218236/222/220[218218/2182361222(2221234222218[250234
A A A Al A A Al A B B AE B A Al A A A
/ 396384 1251 264 230209282278 1209
A AAl A A A A A A A BE BB A A A A A
8 A33% . Asog . 324 2520254/269/254/248|265/286/338/394
9 258/2240228/218/210202|205/214/232/225(228222/215/215[216220260/250
A A Al B A A Al Al A B B A A
10] "I3241324/344 213 302033002202020228262/242/228/234230[220220
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| ONOSPHERI C DATA STATION SHOWA-ST
NOV. 2025 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 03104(05/06/07(08109/10(111(12/13/14/15(16/17/18(19(20/21(2223
Al B A Bl B BE A B A A A B BEE B Bl B AN A A A A
1 290 246 1216 13700 |269240[262352
A A Al Bl A A B Al A B H B EA A A A A
2 264 272 126012302221270[242240242290
A AEA A A A B A A A A B B B A A A A A A A
3 312 3241202 276 2701256] 1286312
A A A A A A A A B A B A AE A
41 I306316/422] 288258234 12601260  |270[2321232/246{248314224248220 344
E A A A Bl A A Bl B A A A A A A
513042800258/256310304] 1286 2540264/244238/246/278
AgA Al A A A A Al A AN A A A A
6| 24 2 243 22221202220248]216/24612200306
A A Al Al A Al Al Al B B EA A A A
1 336 266/250250245230248238/270/280[302340
AE A AE AE A A A A A B B B B B H A A EA A
8| l348 17927292 232 230(248234292302/2521246/290348
AE AE A AE A A H
91 13021300 |43202881256272/212/198208/258(218/218/210[208222(2301218/224[232236/242284
A B A A A A A B BE B B
10350246 320296/214/1980210216/224/234/248/236{222238 240/ 1302338290
Al A B B A B B A A B Bl Bl Bl B[E Bl AE BE B E Bl B B B
11304 228 2340444 306368 1292292278]278/310321/292
BE B B B B B B B B B B B B Bl Bl Bl B B B B B B B B
121308330353
Bb B B B B B B B B B B B B B H B A
13 N Y Y W Y 226/236228238/256[249[248272 354
14 %2%%2%%1%%3%35%29%252234215202204220254220227212214218228238244250248252
15768/298/3521350/418/486262218/210228215204{202218202/210[218/230/246242245248/222
AE A AE Al B A A A H A A A
16| '1306400320/294/264/460 248021222002121212216/230[234/247278205265
AE AE Al Al A A A A A A B E A
17| "1304296 340 2440223020402162120206/226/199/242\242/244252302
A A A Al A A A AE A AE AE B B
18| 1388370 346|25202721212237]  1214204/220[210216/212236]250242/248250
E A A A AE A E A A H E A
19264314 296256212210209/36914220199/210202204/220254288230[252(234/240[248
A A A A A Al A A AE A A H H H A A
200318 2780256 129212501224/320[414224/320[256/209/204/3227930228/228234195218
A A A A A A A E A A E A A A
211 1368 220 12440234296/188210248  236220(220225(230240[330 1220
A A Al A A A H H A
22 224255 3140262(192224214/196/204/216/212(210215220206236/244248/366
EB A A A A A A A H Al A A A
231330 322 196/21902241223(206/224208/210[222/225208/196
A A AE A Al A A A A B H AL A A A A A A
24 302260 246204214218/224 3220288
ANQ A A A B A Bl Bl B Bl B B A Al A A B
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31
0001/02103(04/05/06/07(08/09(101(11(12|13/14|15(16/17/18/19(2021122/23
CNT| g 12 1§\U10U 9 1% 15 17| 14/ 16 17) 19 19 21 26 28| 26 28 25 26| 21 17 15 li
MED{306306/311/212(316/2921257242(218/212224/228(222/2182231226(222/235/235/245(248/247(248/295
B A E AE B A A A A A A A A A A
U QE29345352338384323290291252254250266254232248246244246278278303289321346
L Q[286/300287/256(29312881252(22621002002110220(206/211/216/213(218/226219236[2420243242271
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| ONOSPHERI C DATA STATION SHOWA-ST.

(0. 1MHz)

+ 3 H)

45°E MEAN TIME (G. M. T.

fxl

DEC. 2025

1.0MHz TO 15.0MHz IN 15.0SEC I N MANUAL SCALING

SWEEP

LAT. 69°00.4"S LON. 039°35.4"E

OPRoKC 3P} ~KC P<oo ~C P<on<T ~PROPRK KD =C —Ap<oco =1 =H =4 =C <o ~p<oco [=3} — ~pP<r— — ~— ~ copP<cN
o o <t r~ Lo o o Lo | o o | | o o 1| o v ~ o w vl SV T Tl Vel
N o -] ) [N}

P<LO o LOKC OR~FoPRuReE | o<t oo pP<r~p< <t LOPKLONKLO PO o T =C PN OPRKLONK <P~ 53 o~ [==) ~P<r— o< <+

n o 1| o ©o| | ©| ©o | ol o o M| 1o w1l 1Bl W < o oo 10| o 1| 1| 1| 0| | v n N 0| o o
o~ o~ [==) ~pRopP<r~<C P p<om <Ko —<C PRIONKLONKOPK~PRKoOPm <t pP<oop<— IO M NKIPR~KOPKRKI—Pm| opPk<m P~ onp<<r
M o © ©o| oo Wl w ©| | w| ~ | oo o | o w1l o 406 ©| © o w1l W1 © W ©o| | © M N 0| ©o 1o

P<mp<co<C OPRLOPKLOPNK —pP<cN| op<o| o opKdAPKoop<—Aap<r—p<oo| ~pPRr~pN<wokKC RO <o PRKOPRKLO| P onp<d P~ <O
N [To T} ~| 1| 1 © O W W w0 ©| w0 W0 o | < .o .o W | 1O 10| o .| o o o < © N N o ©of 1o

~—

P<NP<oO<T =<C PROP oK Ao Py OPR©W| NPRKF—PKoOPKNPRK N M NRONRKORK KO P o PO P PP r~P<oo P~ p<co < p<on cop<oopPp<auIp<on
NJ_ 0| o o 10| © ~ o ~ S| © 1 10 o W 1| 1| © © o <= w1 1B 1| W 1| W O © NJ. N 10| o o

[=3=N] ~ P NP OoRK <<~ NP< oo KON ONRKONRKOR~PRmPKo < S o< oMo KoRum Lo oo~
w ©| © ~ W o W o ~ © 505 ©| | W | 1| 0| w0 © o O . O W W o ol ol ~ © w ™| O o v

P<NP<r—<C PR~ MmO~~~ OO N~ NP N AR O ™m [=3=4d NReap<oo oo K AK AK oK~ Mo O mMmNKoeoKKO
~ ~| w© | ©| © | r~ o w1l o | W O o W | o | o © o o] o o ~ ~ ~ ©o o ™~ N ©| o w©o
~— o o ~—

PRAIP<o| <o woPmRRI~P<ooKA] IO AIRKOKRKLRKWLOPR~PRKoPKoo| N =Ko MoK~ s XNKuopAapAapo oo < <LO
P10_ ©| r~| © <| r~| © r~ r~| oo r~| w© 606 ©| o ©o o ©o W ©| oo | v ~| r~| r~| r~| r~| r~| r~ M ™| ~| r~|

P]LOP<oOP<copP<oco| OPRKONKAPKKOoPKo| ~pP<<r M~ PROPKMmPRKONRKI~P<ooo Ko~ o aonp<on — OPKr~pP<mP<mm O P<LO P I~ —AP< o P<r~P<r—
H ©| r~| o Wl r~| r~ r~ r~ oo r~| ©o o W o ~| ©o 606 o o r~| r~| r~| r~| oo r~| r~| r~| r~ r~ r~ ” ™| ~| r~| ©

PP ~PKLOPKO| MmP<OPKOPAP<0| cop<MmP<oo P —AKOKKOPK A<M P A< <o <y =Y ~ oOP<OPKRKNEK~EK < RKoOoPRKO —A oMo
~ [eo] ~ oD (=) ~ ~ © (e} [ee) o (=) [Te) (=) o ~ ~ ~ (o) (=) o D [ee) [ee) ~ ~ ~ ~ ~ ~ ~ [oe) ~ oD ~ [ee) (=)
~— () ) ~—

P<r—pP<LOPXLO —Ap<ocop<Lo oKL o o <0 PRAPRK NP~ oo m P oK oo PO S o S [=) = N]=J-) =g o =) o<y o< mp<Ip<oco
o ©| ~| o © | ©o | oo oo r~| r~ < 0| ~[ o o ~| ©of o o ~| o ~| o ~| ~| ~| ~| oo oo ™| r~| oo wo
L | ) ) ~—

oK o === = 7] == =d I =d N =L Ja o) 2d T} S d ad RLONKM~PRm RO —p<o <+rp<com ~ NPp<— NP oo IO ~p<r— oo o< <+
o~ ©| ~| o 1| | 1l o o oo wl w ©| r~| © r~| ©o ©o ©o o| w© ©| o ~| o ~| ~| o oo | ~| oo wo
<~ ool e) ) ~—

— PR wop<om o PO P ~pP<LoDZ ool pPRAp<ap<cip<<m LOPK PO P APPSO PO o< o<~ _, ~pPR <o pP<on
©| r~| oo Lo ©| ©| o> oo o <+ ~| oo ©o w© ©| o o | | .| o | ~ o M~ o o | ©| oo w©o
~ o o S e ~ o
LOPK —P<on<C =C a'a) P o PO ~0Z —<C <N N AR~ o RKop<m <o PRI <+ <~ o~z <o O o PR Lo — Lo — <o Py
o ©| r~| oo © o o Lo o ~| o © r~| w1 ©| r~| oo w1 . o ~| o o ~| o o < | ~| oo
~— o -] -] | —|
—| r~| oot = P<ompP<oop<gpPr~pPokk = MK o oo oot K Aoz P<N| o | omffw| oo O <| oo
ke o oo oo O Ol o o w© Ol oo oo o o o W r~| o <| W o ©| | o| ~| o o ~N| ~| oo o
o o ) o O O —l| © )
p<oco| | ovf<C =C P<oco =T Rop<cp<<t| r~pPRKr~C | opf r~p<ocoiC oo aa) '] = <o | o~ PMKo| o AP AP ~P<1LO
N ©| r~| oo Lo o o o o <= | o | o ~| oo 0| ~| o o ~| o X ~N| ~| oo wo
o -] -) —l ©

P]r—P<—pP<o T =C P<r—T PR~ I P<oOPKLOKD NP LIONKOPRK P oo <O NP<r— [=3=4d PRRAPK AP IP< O o< o — — LOP< oo P AP —
~ ©| | r~ o o| oo | o 0| ©| oo w1l o | ©o| r~ o o ~[ o o wl ~| o <™ | ©| oo wo
o o P o o o o P —| 2 o

on cop<— T =<C P<on<C PP~ LO ~ | op<om —<C LO P <+ <T p<oo N cop<on| copf= oo pKoo| o o 53 [==) NP ©o
o ~| ©o ~ Lo | © .o| on| oo | o r~ o < 0| © | | © ~| ©| | oo oo L | ©| oo o
o -] — o o

<o | ~pPo| op<oy NP IOP <o o —AP<on T p<oco o p<co —<C =9 <C cop<oom p<on <t —ApP<on 10| o o © on o p<co
M ol o ~ <| ©| © | o o wWwl o ~ < ool o 1| © ©o| <= 0| © 70./ ©o| r~| r~ M N ©f ~| o

KL P<o| cop<<tpP<mpPp<<g| oo~ € RoC oKL PRom| <Ko .o o<W <po| | ~ o N K< OKo| o<
< o © 1| o 1l ©| oo | Wl w < (=23 o 1o b o o w w .| o o o o ~ o < N © o o
o o o o ) o (—

KL PR of<T P~ ~P<| M~ K K~ PRKo| oo o K <L PRAp<ousr <O N PR~PRow PRKuopP<o| ~ O~ <
o o~ 0| < | oo o < | w| o | o Lo [T T o) o o o — | o
o -) -] -] o -]

<C > o Lol o ~ ~KC LO P T =C = =<C Pr—p<on =t << LOKC o ©| | oo wop<oo oo P<r— ™| o o o ~ (=3} S8
N 0| © w1l o Wl o | o | o oo o 6| o 1| | w| Wl W v v o o N 1o 1| 6o
o =) o — o
1A —| oo MRop<da| wp<aap<oco| oRC < pP<r—<C <o o= =<C aa)] N ~C co T ~| © mpKo| oo < — — ~] | o™

| o | 1| | N~ v o o < | o o o Lo 0| O 1| 1| ol © N 10| o o
o ) -) o

<C o pP<r—K<C =C <C P PRLIOMKoo o pRopP<oo <O O pP<LO o p< =C P < pP<r— ©op<oo| r~ oo | NP O PP~ o <P~
= o o o o .o <t o < <| o o | <| w| | Wb v o v o v o v vl 2 SV IR T N Tl Fel
o -] ) o
- AN M| O[O~ 0| | O AN M FO|[ O | I~ 0| | O N M| T OO~ O e e A I
=) Al A A A| A A A | A | A | A NN NN N N[ N N | 0| o» o =] o] 4

fxl (0. 1MHz)

DEC. 2025

JAPAN

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



| ONOSPHERI C DATA STATION SHOWA-ST
DEC. 2025 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 IN MANUAL SCALING

H
p~]00101102(03({04/05/06/(07({0809 /1011|1213 /14|15(16{17/18{19(20(21/22/23
A A A A A F
1 : 56 62 8% 82 820 77/ 77| 79 81| 81 79| 76 66/ 51/ 46| 47 46/ 49 46
2| 44 43 47| 49| 50 50 50 55| 58 63/ 65 66| 70 69 71 72| 64 61 56 54| 50 35 41 43
7 F F B A A A A F A
3| 51 47 50{ 57 65/ 65 73 70 75 77 74| 84/ 89 89 82 55 41
A A AN Z R N N A A A R A F A A
4 36 48 43 50/ 53| 52 54| 52 43 41 47 43
A FF N A A A A B F F A
5 . 44 54 5% 58 - 1 57 62 65 57 56 50 49 50 52
6 48 45 41| 48 56 47 51| 52 47 53/ 59/ 70/ 70| 63 60 52 53] 49 51 51 47
v F A A A A A
11 47| 43 A 44 45 49 53/ 57 50| 63 61 63 65 67 61 59 55| 55 54
8| 59 65 75 76 79 sejga 90/ 88 89 91| 86 79 75 71 71J7% 66/ 64 56/ 57 56 52
91 52 502 54 54 54 63 61 78] 94/ 91 84 79| 75 79 82 83| 82 76 60 46 47 53 53 49
TR TR A R R RR R R R R F R R A
10 43 43 45 53 52 49 60| 58 54 50 59 58 60| 65 47 48 40 50 50/ 53
J R A A AN R R F EG AE GE G R FI F
11{ 54 51 49| 43 45 44) 50 54/ 57 58 56/ 55 51 40 47 47
TR AR A A A A AR FH F A A A
12142 40 41 39 44 41 43 52/ 57| 56 42 38 51
A A A A R R I R R R R R
13 4£ . ) 41 42 49 46 55 48 57/ 49 52 51| 45 39 39 41
141 33 43 4% . 52J5% 49 68 63 65| 59 55 54 54| 56 56 54/ 52| 52| 49| 43 44
15 48 59 51 47 : 55 5ﬁ 80 8& 80/ 85 75| 71/ 66 64 67 60 61 50 55 55 49 48 42
16| 43 50 47 47 46 59/ 61 56/ 57| 61| 65 60| 59 56 50 56 41 41 48
N A A A AT R TR AJTR A
17 52/ 51 62 54 64/ 58) 64 63 67 61 59 56/ 50 47| 42 44 49
A A AT R A 1T R B F
18 48 47 52 38 52756 52 59/ 67/ 75 62 61 55 51 44| 41 47 49 39
R B A A A A
191 33 43 36 . 41 52 57 55 55 54 55 50 52 54/ 57 54| 51 47 40 42
20| 41 41 45| 44 52/ 61| 61 68 64 63 62 62 60 61) 60 57 60/ 58/ 50 43 42 48
F A J R A F F Al A A A
211 45 45 56| 56 51/ 59| 80/ 76 79 89| 83 79 86 73 50/ 56 55
A A A A A N A
22| 59 46 50 47 39 42 48| 55| 62 66 68 64 57 45 47| 49 49
A A B B F N A
23] 40 41 49 43| 43| 55 45 51 57 73/ 75 67| 49 45 51 40| 47 41
FF B R F A
241 43 42 43 41| 37 47 55 53 56 53 54 68 66/ 57 53| 46 45| 48 47 47 47
A i F A R R
25] 43 43 50/ 47 5@ eg - 62| 64 69 66 66| 64 60 44/ 50| 54/ 48 54 51
261 40 44 5% 5% 49 Sﬁ 63| 53 56 6é 60| 65 66 70 71 7% 63 59 51| 50/ 51| 49| 52
27 52 53 42 4ﬁ 56 eg 67| 60/ 67 67 64 73 72 66 67| 61 65 62 62| 59 54 48 46
28 43 46 51 54/ 67 5% 56| 72/ 76/ 80 76| 73 71 71 6; 69 65 54 51| 53 5% 51 47
29| 55 52 47 49 4§ 39 5% 58 6% 62 65 68 62 67 68 70| 65 64 6% 62| 57 5; 5& 60
30| 50 49 53 5£ 6% 52 6; 71| 73 82 81 81| 81 76 70 69| 65 61 45| 51 56 52 51
31| 46 46 42 58 65 73 80 71 76 81 91| 81 76/ 74/ 71| 64 63 57 57| 55 57 52 43
0001/02103(04/05/06/07(08/09(101(11(12|13/14|15(16/17/18/19(2021122/23
CNT| 24/ 21 21) 17| 25/ 22 23 25| 20/ 26 25 26| 28 29 30 31| 28 29| 29| 28| 27| 26/ 26 20
MED| 44| 46 47| 47| 50/ 52 52 60| 61| 62 64 64| 64 67 68 66| 61 57 52/ 51| 50/ 49 49| 47
U Q| 52 50 51 52| 56 59 62 72| 76 76| 80| 76| 74/ 74/ 74 71| 65 63 58 55/ 54/ 53 52 50
L Q| 42 43 43 44| 47) 47) 47 55| 52 53 56/ 56/ 57 61 60 60| 56/ 54 50/ 46| 47 46 47 44

DEC. 2025 foF2 (0.1MHz)
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DEC. 2025

| 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 I N MANUAL SCALING

45°E MEAN TIME (G. M. T.

+ 3 H)
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