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INTRODUCTION

This Series contains data on ionosphere obtained at the
following stations under the National Institute of Information

and Communications Technology, Japan.

. Geographic (WGS84) Geomagnetic (IGRF-13 (2022)) )
Stations - - - - Technical Method
Latitude Longitude Latitude Longitude
* Wakkanai/Sarobetsu 45°10'N 141°45'E 37.1°N 149.9°'W Vertical Sounding
Kokubunji 35°43'N 139°29°E 27.5°N 150.8°W Vertical Sounding
Yamagawa 31°12'N 130°37E 22.4°N 158.5°'W Vertical Sounding
Okinawa 26°41'N 128°09'E 17.8°N 160.5°'W Vertical Sounding

* We moved the observation facilities at Wakkanai to Sarobetsu in February 2009. The new observatory is located at
approximately 26km south from the old observatory. The observation at Sarobetsu commenced on March 6, 2009.

IONOSPHERE

lonospheric observations are carried out at the above four
stations in Japan by means of vertical sounding using
ionosondes. The ionosonde produces ionograms, which are
recorded digitally on a computer storage medium. The
digitally-recorded ionograms are collected from each station by
the central computer and reduced to numerical values and
Summary Plots by the automatic processing system. The
ionograms obtained at Kokubunji are manually scaled by
experienced specialists to supplement automatically-scaled
parameters.

1. Automatic Scaling

Digital ionograms are automatically scaled by the pattern
recognition method. The following five characteristics of the
ionospheric are listed below. The reliability of these factors
has been ascertained by comparison of the
automatically-scaled parameters with the manually-scaled
values of large amounts of test ionograms.

The published data consist of tabulations of hourly values of
three factors ( foF2, fEs, fmin ) and monthly medians of two
factors ( h'Es ,h'F ), daily Summary Plots and monthly
medians plot of foF2.

a. Characteristics of lonosphere

foF2 Ordinary wave critical frequency for the F2
layer
fE Highest frequency of the Es layer whether it
S : -
may be ordinary or extraordinary
tmi Lowest frequency which shows vertical
'min . . 4
iono-spheric reflections
h’Es Minimum virtual height on the ordinary wave for
h’F the Es and F layers, respectively

b. Descriptive Letters

The following descriptive letters are used in the tables.

A Impossible measurement because of the presence
of a lower thin layer, for example Es ( for foF2 ).

C Impossible measurement because of any failure in
observation.

G Impossible automatic scaling because of very small
ionization density of the layer ( for fEs ).

N Impossible automatic scaling because of complex
echoes.

Blank No digital record because of problems occurring
in the auto matic data processing system, but existence
of film record.

c. Definitions of CNT, MED, UQ ,and LQ

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

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

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

If CNT is less than 10, there are blank spaces left.

d. Reliability of Automatic Scaling

The results of the comparison between
automatically-scaled values and manually-scaled ones
showed that hourly values of foF2 , fEs and fmin were scaled
within a difference of 1 MHz from about 90, 90 and 99%,
respectively of the test ionograms.

e. Summary Plot

Daily Summary Plots which are made from quarter-hourly
digital ionograms are published to present general ionosphere
conditions. The upper and middle parts of a Summary Plot
show the diurnal variation of the frequency range of the
echoes reflected from the F and E regions, respectively. The
two solid arcing lines indicate the predicted values of fxE and
foE calculated by the method described in the CCIR report
340. The lower part shows the diurnal variation of the virtual
height where the echo traces become horizontal.

2. Manual Scaling

The published data consist of tabulations of hourly values
of the ionospheric characteristics and figures of daily f-plot.

All symbols and terminology in the tables or figures of
ionospheric data are used in accordance with the "URSI
Hand-book of lonogram Interpretation and Reduction
( Second Edition ) 1972 " and its revision of chapters 1-4,
published in July 1978.

a. Characteristics of lonosphere

fxl Top frequency of spread F trace
;oif Ordinary wave critical frequency for the
g F2, F1, E, and Es (including particle
foEs type E) layers, respectively
Blanketing frequency of the Es layer,
fbEs e.g. the lowest ordinary wave
frequency visible through Es
fmin Lowest frequency that shows vertical
ionospheric reflections
M(3000)F2 Maximum usable frequency factor for a
M(3000)F1 path of 3000 km for transmission by the
( ) F2 and F1 layers, respectively
Z:”? Minimum virtual height on the ordinary
hE wave for the F2, whole F, E and Es
h’Es layers, respectively
Types of Es See below b. (iii)

b. Symbols




(i) Descriptive Letters
The following letters are entered after, or used to

replaced a numerical value on the monthly tabulation

sheets, if necessary.

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 in use.

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

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

G Measurement influenced by, 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 a stratification.

Presence of particle E layer.
Measurement influenced or impossible because the
trace has no sufficiently definite cusp between layers.

M Interpretation of measurement questionable because

the ordinary and extraordinary components are not

distinguishable.

Conditions are such that the measurement cannot be
interpreted.

Measurement refers to the ordinary component.

Man-made perturbations of the observed parameter; or
spur type spread F present.

Q Range spread present.

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

S Measurement influenced by, or impossible because
of, interference or atmospherics.

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

\% Forked trace which may influence the measurement.

w Measurement influenced or impossible because the
echo lies outside the height range recorded.

X Measurement refers to the extraordinary component.

Y Lacuna phenomena, severe layer tilt.

z Third magneto-electronic component present.

- X

2

TO

(i) Qualifying Letters
The following letters are entered in the first column
before a numerical value on the monthly tabulation sheets,
if necessary.
A Less than. Used only when fbEs is deduced from
foEs because total blanketing of higher layer is present.
D Greater than.
E Less than.
| Missing value has been replaced by an interpolated
value.
J Ordinary component characteristic deduced from the
extraordinary component.

o

M 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.
Uncertain or doubtful numerical value.

Measurement  deduced from the third
magneto-electronic component.

N C

(iii) Description of Types of Es
When more than one type of Es trace are present on the
ionogram, the type for the trace used to determine foEs
must be written first. The number of multiple trace is
indicated after the type letter.
The types are:
f An Es trace which shows no appreciable increase of
height with frequency.
| A flat Es trace at or below the normal E layer
minimum virtual height or below the part E layer
minimum virtual height.

c An Es trace showing a relatively symmetrical cusp at
or below foE. ( Usually a daytime type. )
h An Es trace showing a discontinuity in height with

the normal E layer trace at or above foE. The cusp is not
symmetrical, the low frequency end of the Es trace lying
clearly above the high frequency end of the normal E
trace. ( Usually a daytime type. )

q An Es trace which is diffuse and non-blanketing over
a wide frequency range.

r An Es trace showing an increase in virtual height at
the high frequency end similar to group retardation.

a An Es trace having a well-defined flat or gradually
rising lower edge with stratified and diffuse traces
present above it.

S A diffuse Es trace which rises steadily with frequency
and usually emerges from another type Es trace.

d A weak diffuse trace at heights below 95 km
as-sociated with high absorption and large fmin.

n The designation 'n' is used to denote an Es trace
which cannot be classified into one of the standard
types.

k The designation 'k' is used to show the presence of
particle E. When foEs > foE ( particle E ) the Es type
precedes k.

Definitions of the CNT, MED, UQ and LQ

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

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

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






HOURLY VALUES of foF2 AT Wakkanai
MAR. 2022
LAT. 45°10.0' N LON. 141°45.0' E SWEEP 1. 0MHz 70 30. 0MHz AUTOMATIC SCALI NG

™00010102/03]04/05/0607[08/0910 11]12/13 14/15/16/17 18/19(20 212223
39) 41] 42| 43) 49) 38| 46 55| 67 65/ 75/ 78) 80 86 83 71| 70 61 51/ 46| 41 39| 43| 42

39] 39) 38) 40) 46| 37| 41) 64) 79 72| 77 81| 86 87 76| 73| 77 700 57| 48] 42| 39| 38 40

39] 41) 43) 43) 45/ 39| 47/ 62 700 81] 79 81| 83 83 72 77| 71] 67| 61 54] 50| 43 41] 41

42/ 43 43 42| 42 42| 50/ 60 63] 75 88 85 92/ 90) 85 79| 67 72| 59| 57 56/ 57| 59

58/ 54) 58 59] 59| 56/ 60/ 80) 81 89 89 90[ 991104 89 82| 72| 69 68 62| 56/ 50/ 45 43
41) 39 44) 41] 27] 33] 39| 73] 70/ 96/104] 89| 84 87) 89 89| 77 77 54| 52| 54) 45| 48] 47

44] 500 50| 51| 49| 41] 46| 63| 80/ 82 88 95 83| 86| 91 85 73] 68 65 56| 40 38 39| 42

O N oo &= 1w |

47 51] 43| 43| 35 33| 45] 65| 75 95 86| 84| 89| 92| 95 83| 82| 70| 57 46| 41] 41] 39] 39

o

39| 39) 38 35 36| 36/ 47| 67 73] 75 90/ 93| 83 80 79 87| 80| 76| 61 52| 53] 49| 43| 43

—
o

37/ 41 41) 44) 42] 37 47 69) 79 83| 87 82| 78 84 85 85 80/ 72 61 56| 45 43 43 43
44 44) 44) 43) 44 42] 59| 69 74) 85 85 99102114110, 88| 84] 71| 75 61] 55 57 55/ 56

[N
[EEN

[N
]

51| 52| 53] 57| 60| 58 69/ 66| 83 86 86/ 90{122/111]103 88| 89 78 66/ 57| 55 52| 54| 54

—
wW

54] 56| 55 51) 45/ 37 55| 71) 80 87 81]105 991103 94/ 93| 82| 80| 65 55 55 50/ 47 51

[N
=N

42| 39 40) 43) 29| 31] 41 61) 81) 66/107/109/115 96 85 76| 71] 67| 65 59 57| 51 47| 47

[N
o

45/ 49 44) 49) 50| 43] 52 65 73 83| 79 89| 93 92 94 95/ 87 83| 75 59] 59| 53] 51 53
51/ 53] 49) 49) 47| 46| 58] 66 71 77 84 85 93 96 85 81| 79 83| 73 57 57| 50| 52| 53

[N
D

—
-~

54/ 51] 53] 53| 51| 47| 57| 64| 79) 88| 93| 88| 95 97| 87 78] 75 70/ 70| 62| 61] 58 50] 47

[EEN
oo

49| 50| 52| 54| 54| 43| 56| 65 70 86| 84 79| 92| 93| 84 81) 72 68 62| 55 47| 49 45| 43

—
o

43 48 49 46) 43| 39| 51| 65 80 84| 87 84| 88 83 77 72| 67 65 68 62 59| 58 56| 52

o
o

49/ 500 52 52) 49| 43 59/ 63 70 81 89/104 89 87| 81| 81 79 67 58] 53] 54| 54 56
53] 47/ 50] 49] 50| 48] 55/ 66| 73] 71| 85 93113 91 85 81| 73] 69| 67 62| 57| 55 56| 55

o
[EEN

[N]
o

51/ 59 52) 49] 40| 38] 58| 64) 68 71| 87 93| 92 87 86/ 79| 75 75 68 62 57| 55 55/ 52

ro
[F6]

52| 47 49) 48| 48| 44] 57 65 73] 88)103] 93| 78 83| 78/ 77) 80 75 73] 64| 60| 54 57| 49

[p)
I~

54] 55/ 52| 51) 47| 39| 64| 66| 73 84 96/ 91| 94) 89 90/ 86| 78 68 71 64) 61] 60/ 59 59

[ )
o

60/ 55 53 50] 51| 50/ 61 71) 79) 88| 98/100f 98 95 86/ 79| 75 69 70 64) 58/ 54] 45 49
511 49 44) 43) 41| 45] 65 65 79 85 89 92| 84) 83 83 79| 81 82| 75 67) 57| 54] 49 51

[pe)
D

[ )
-~

49 49/ 46| 45 41) 42] 51 63| 93] 85 89 83| 96/ 91| 91 85 89 83| 77| 67| 65 65 64| 63

ro
oo

64/ 61) 60) 51| 42| 45| 49| 66| 75 78 83| 91 99 91| 87/ 83) 81 76| 73] 66{ 68 57 53 53

o
©

53| 53] 51) 52| 51 47| 57 71| 79 87 97| 95[101] 95 91 87 89 88 92| 85 79 59 59 55

w
o

56| 55 54) 53] 51| 57| 65| 78| 87 92| 91] 93| 96 94) 99 91| 87 84| 84 80] 73] 70| 70| 73

w
[EEEN

68 64 63 58/ 56/ 57| 74 76| 83 99/106/100{102] 92 93] 99/101] 90| 95/ 82| 66 72| 67 65
0001/02/03[04/05/0607/0809/1011]12/13/14]15{16/17/18/19]20212223

CNT) 31 31 31 31| 31| 31 31 31| 31] 30/ 31| 30 31 31) 31 31] 31 31 31 31| 31 31] 31] 31

MED| 49) 50| 49| 49| 47 42) 55 65/ 75/ 84/ 87 90| 93| 91| 87| 83| 79 72 68 59| 57 54 51| 51

U Q| 54/ 54 53] 52| 51 47/ 59 69| 80/ 88 93] 93| 99| 95 91| 87| 82| 80 73| 64| 60 57| 56/ 55

L Q| 49| 43| 43 43| 42 38 47 64| 71| 77| 84| 84| 84| 86/ 84| 79| 73 68 62| 55| 53| 49| 45 43
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LAT. 45°10. 0" N LON. 141°45. 0" E SWEEP

HOURLY VALUES or fEs
MAR. 2022

AT Wakkanai

1.0MHz 1030.0MHz AUTOMATI C SCALI NG

H

NJ00/10102(03{04/05/06/07(0809 /1011|1213 /14|15(16{17/18{19(20(21/22/23
G G GTG GIG]IGIG[GT]G
1 39/ 32 204 48 32 38 55 41| 41| 33 38| 40| 38 37
G G| G G[G|[G GG G GGG GG
2 34/ 39 38 39| 34 38 38 36| 32 11
GG GGG G GGG
3 30/ 26 30 36/ 38 38 48102 39 53 36| 31| 29 26| 28
G GG G|G|G|G GG G|[G |GGG
4 52 35 85 40 40/ 38| 38 36| 32
GIG|G|IG|G|G GIG|IG|G G| G
5 11 30| 34 41] 32 46| 41 32 34 35 24 28
GIGIGTITGTITGTGTG GIGIGIG]GITGT]G
6 24| 34 40| 42| 33| 49| 34| 34] 37| 32
G GG GG GG GG  G|[G G GG
/ 31| 48 38 54 33| 391128 32 29| 27
G GGG GG GGG
8 29 26 23| 28| 32| 38| 36| 34/ 38 32 32| 25 46| 11
G GG G[G|G|G N G GGG GG
9 24| 32) 38 33 52| 36 36 53 25 11
GIG|G|IG|IG|G|G GIG|G|G[G G
10 31| 52/ 30 33 38| 35 35 39 30| 25 28
GIG]GTG GTG GIGIGIG]GTG
11 70 139] 30| 59 46| 41] 39 38 34 35 32 29
G GGG GG G|[G G G G
12 36 29 48 30| 38 43 48] 49| 47 34| 39| 38| 38
G GG G[G|G|G G GG GGG
13 135| 35/ 38| 38| 55| 40/ 34 33 39| 32 11
G GG G GG GG GG G
14 34 35/ 59/ 39 43| 36| 47 47/ 38| 36| 33 24 32
GG G GG GGG G|G
15 23 27 27 40| 47 56| 65 44/ 40 38 40 37 40 31
GITGIGTGIGTGTG G GTG
16 32| 40| 43 57] 53] 59| 55 50 51| 38 38 39 41
GGG G[G|G|G GG  G|G |GGG
17 32| 38 62 43 34| 38 33 32 37| 33
G GG GGG G GG G
18 28 32| 34 36 33 50| 39| 52 32 38| 34 11 40| 35
G GG GG GG GG GG
19 32| 38| 39 55 43| 38 33 32 37| 34 37 40/ 41
GG GG GG G G| G|G
20| 35 32| 37 46 49| 41 34 39 36| 37| 32 26| 33
G GITGIGTG GIGITGTG
21 29 28 54 39 37 39] 35| 38| 39/ 35 42| 34 32 25 26
G GG GGG G GG
22 33 92| 84 51) 54 39| 58] 70 40 39| 34 29/ 32| 27| 28
G GG GGG GG GG
23 46/ 38| 45 83 56 52| 45 49| 40 38| 35 23 11] 25
G GG GGG GIG[G|G GG
24 32 40| 44 45 46| 46| 36/ 39| 55 37| 34| 28
G GG GGG GGG GG
25 48 54] 37/ 400 42 41| 39 34/ 39 36| 34 49 59
GIG]IGTITG]IGTG G GGG
26 48 34| 39 44 44 40| 45/ 39| 38 32| 35 34 25| 24
G GG G G C GGG
27 27 28 43| 43 46 47) 55| 43 44| 40| 38| 33 49 21 25
G GG GG |GG G
28 36| 36/ 391106 51| 81 52 34| 38| 32 62 38 47| 33 32 37
G GG GGG G G| G
29 49 33| 36 31| 35 34/ 36 33 40| 60 28 31 28] 29/ 26
GGG GIG|G|GC
30 38 28 26 26 27| 40| 44| 45 49| 49 43| 47 40| 38 30 27 24
G GG GGG G GGG
31 32 34| 36/ 43 52 44| 38 36 37 45| 35 38 36 26
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 31 31/ 31) 31| 31 31| 30/ 31| 31 30/ 31 30| 31 31 31 30| 31 31 31 31| 31 30 31] 31
MED| ¢ | 6 | 6 |G |6 |G| G| 32 37 40/ 44 44| 40 38 38 37/ 34 6 6 |6|c6|c |66
UQ 6|6 6|6 |c| o |32 43 40 45 54 50| 47 44| 40 39 35 37| 26/ 25/ ¢ | 24| 25 ¢
LQ 6 6 |lcl6l6lc |6l 303438 38 38383434236/ 32c6/6l6l6l6l6l6
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HOURLY VALUES of fmin AT Wakkanai
MAR. 2022
LAT. 45°10.0' N LON. 141°45.0' E SWEEP 1. 0MHz 70 30. 0MHz AUTOMATIC SCALI NG

™00010102/03]04/05/0607[08/0910 11]12/13 14/15/16/17 18/19(20 212223
16, 15/ 16 16| 14 14) 15/ 15| 16 15/ 16| 16| 16 17| 15 14| 15 15/ 16 16| 14) 14| 15 14

14) 14 14) 15] 14] 15| 14) 14| 15] 14] 15] 15| 16| 15 15| 15[ 16| 17 14] 14| 14] 14] 14) 14

14) 14 15 15| 16 14] 15 15 16| 15/ 15/ 16| 15 16/ 17 15| 16 16/ 15 15 17] 15 15 15

14] 15 14] 14| 14] 14] 14] 15 14] 14] 15 16] 15 15 15 15/ 15/ 14] 14| 14] 14) 14) 14

1714 14 14| 15/ 14] 14 15 14] 14) 15/ 17| 17 17 15/ 16] 15 20 14] 14| 14/ 15/ 15 14
14] 15/ 14] 15 16) 14) 15/ 15[ 16| 15 15 15/ 19 15/ 17] 15 15 20) 14) 14] 15 14] 15 14

14] 15/ 14] 15 16) 14) 14] 15[ 15 15 17 17| 18 19| 16| 15 15 20 16 14| 14 14] 16| 14

O N oo &= 1w |

14) 15 16/ 14| 14] 15| 74 14| 15 15] 18] 22| 23] 19] 17| 17| 15| 14 14] 14| 14] 14] 15 14

o

14] 14] 16| 16] 14) 14) 16| 14] 17] 17 15 17| 16 15 15 15 15 21) 14) 14] 15 14] 14 14

—
o

14) 14 14 14| 14] 14) 17 15 14] 17/ 17/ 17) 17] 15 17 15[ 15 15 14] 16| 14] 14 15 16
14) 14 14) 14 14] 14] 17 15/ 17] 15 17/ 19 19] 16| 15 16| 16 14/ 14| 14| 14] 14] 14 15

[N
[EEN

[N
]

14] 15/ 15 14] 15/ 14) 15/ 15[ 15 14| 14 18] 15 15/ 17| 15 16/ 14) 14) 15[ 14] 15 14] 14

—
wW

15 14) 14) 14| 14] 14] 18 15 15 15] 15/ 17 16| 16| 15 15[ 17 18/ 14] 14| 14] 14] 14 15

[N
=N

14/ 15 15 17| 14] 18] 17 16| 14] 15/ 15/ 14) 17] 18] 15 15| 16 15 14| 14| 14] 16 16 15

[N
o

16/ 17 17 16{ 16/ 16/ 15 15 14] 13/ 14 15 15 16| 14 14] 13 15 16| 16{ 14] 16 14 15
14) 14/ 15 14| 15/ 15/ 18 16| 15 15/ 16 14| 16/ 15 13| 13| 13| 15 15 14| 14] 15/ 15 14

[N
D

—
-~

14] 14) 14] 15 15/ 15/ 18] 15[ 15/ 18] 14 17| 15 16| 17| 15 15 15 14) 14| 14] 14] 14 14

[EEN
oo

14) 14) 14] 14] 14) 14] 15] 16] 16| 17 17 15| 15/ 17| 16| 17) 16) 15 14| 15| 14] 14/ 16] 15

—
o

16) 15 14) 15/ 16 15/ 18 16| 14] 15/ 15/ 16| 15 17 17 15| 16 15 14| 14| 14] 15 15 15

o
o

15 17] 15 14] 14) 14 17 16] 14 15 18] 17] 16| 16/ 15 14) 15 15 16| 16/ 14 17 15
14) 16, 14) 14| 14] 14 14 15 15 14] 15/ 15 15 15 15 15[ 16 15 14| 14| 14] 16 16 16

o
[EEN

[N]
o

15/ 14) 16/ 14| 14] 15/ 16) 15 14] 14] 15/ 15 16| 16| 14 14| 14 14/ 15 16| 15/ 15/ 16, 16

ro
[F6]

14] 15/ 15 15 15/ 14) 15/ 16 13| 14] 14 14) 13 15/ 15/ 15 16/ 15 15 14| 15 15/ 14 14

[p)
I~

16) 15 16/ 14| 15/ 15| 16 16| 15 15/ 15] 14| 17] 15 15] 11 15 15 16| 14| 14] 14] 14) 14

[ )
o

15/ 14] 15/ 16] 15 14 15/ 16 13| 14] 14 15/ 15 15/ 14] 15 14/ 15 14 14] 15 14] 14 14
14) 14 15 14| 14] 15/ 15 15 13] 13] 15/ 15| 16/ 15 14| 14] 15/ 16 14] 15 16/ 17| 15 14

[pe)
D

[ )
-~

16) 15 15 14| 16/ 16| 15 16| 14| 15 15/ 15| 16/ 15 14| 14| 14] 15 16| 16[ 16/ 15/ 15 14

ro
oo

14] 15 15 14) 14) 14) 15/ 16 15 15 19 15/ 17 15/ 15 14| 16/ 15 15 15[ 16/ 16| 15 15

o
©

14] 14] 15 14] 15/ 14] 15/ 17] 16| 15 18 39| 20| 22| 16| 15 13 15 15/ 14| 15 16/ 16] 16

w
o

15/ 16/ 15 16| 14] 15/ 15 16| 15 15/ 18] 16| 15 18 17| 14] 15 15 15 15 17] 15| 16] 15

w
[EEEN

15 15/ 14 14] 14) 14] 15/ 16| 15 16/ 21 23] 19 15/ 15 14| 16/ 13 14/ 16| 16/ 15 17 16
000102/03{0405/0607(0809/1011}212/13114/15/16]17/18/19(20(21/22]23

CNT) 31 31 31 31| 31| 31 31 31| 31] 30/ 31| 30 31 31) 31 31] 31 31 31 31| 31 31] 31] 31

MED| 14) 15/ 15| 14] 14/ 14] 15 15/ 15/ 15 15 16| 16/ 16| 15 15 15 15/ 14 14| 14 15 15 14

U Q| 15| 15 15 15/ 15/ 15/ 17/ 16| 15/ 15 17/ 17| 17| 17 17 15| 16| 16/ 15 15 15 15 16/ 15

L Q] 14 14 14/ 14 14] 14] 15 15| 14] 14 15 15| 15/ 15 15/ 14 15/ 15 14] 14| 14] 14] 14] 14
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HOURLY VALUES of foF2 AT Kokubunji
MAR. 2022
LAT. 35°43.0° N LON. 139°29. 0" E SWEEP 1.0MHz 10 30. 0MHz AUTOMATI C SCALI NG

™00010102/03]04/05/0607[08/0910 11]12/13 14/15/16/17 18/19(20 212223
38| 39| 42| 42| 40| 31] 34 59 68| 81 81 87| 93 91 78| 73| 74 74 55 40| 40 40| 37| 40

39] 40 41) 39) 38/ 29| 37/ 60) 69 81 81 89| 87 99 90/ 81| 81 83| 68 47 41] 41 39] 39

391 39 39 47) 33| 32| 39| 66| 70/ 77| 76/ 88| 83 91 84 81| 83 76| 59 41] 49| 50| 42| 41

391 39 40 37) 39| 35/ 41 57) 71) 85 75/ 95 98 96) 99 87| 82] 72| 60 61] 58/ 52| 44| 45

49) 44) 42 43) 42| 41 51] 65) 81 86| 99103/102101) 97 89| 79 75 65 58] 59| 50/ 41 47
40| 43| 43] 42| 47 39| 75 85 97|124/120{103| 93] 97 99| 80 70| 70| 60| 65 55 37 37

37| 40| 39) 40] 35/ 33| 41 81| 95 98 91 99 99| 98 89 83| 82 81 66/ 46] 42/ 39 41) 40

O N oo &= 1w |

40/ 40] 39| 39| 39 38/ 49/ 69| 89 91/103] 99103107 92 91| 81] 77/ 66 61] 50| 44 44] 43

o

44 411 39 39| 38 37| 49] 75 89 89 95106100 95 91) 86| 98 93] 70 49| 44] 41| 43] 40

—
o

37/ 41 42| 41] 31) 46/ 64) 80| 85 92 96| 96/ 92 92/ 90) 87 81 73] 51) 50| 49 45| 43
43| 43 44) 42| 41) 35/ 58 72| 76 82 91103]112]115/128/111| 94| 89| 73] 65 59| 49 49| 52

[N
[EEN

[N
]

51| 47 51) 51| 54| 34| 54] 72| 74) 88 94/115[119/135/113/106/107 94| 79| 60| 56/ 57 50] 51

—
wW

55| 53] 54) 48] 33| 31| 49 78] 79 81| 86| 94/109113/101] 95] 99| 87 70| 58] 55/ 55| 55 50

[N
=N

43] 42 42) 52) 44| 34] 56| 63) 93 87/109/112/145/131) 89 93| 92| 91| 71 59] 59| 55 41] 45

[N
o

46/ 500 49 45) 39| 37/ 53 70] 81 81 90/109/114/123/116/105] 98 93 77 28 24 53 48 43
46/ 43 43 50] 40| 37| 55 77) 78/ 74| 89]103|113/113/108/101]101] 93 77 44 41] 43

[N
D

—
-~

45/ 47) 49 50[ 42 38 51| 75 90 82 90/ 99{111]110/2103] 97) 98 92| 80| 59| 51| 50/ 41} 39

[EEN
oo

39| 40| 40) 42| 39| 29| 46/ 65 75 82 92101f 94] 97| 95 90] 84) 82| 68 63| 56| 40 40) 42

—
o

41] 29 42) 40) 34| 31 48] 67 90 81| 88/ 83| 90 93 89 78| 76/ 79| 75 63| 55 53] 49 49

o
o

49) 44) 45 48] 43| 38 50/ 66| 83 81 82 93] 901105 92 90| 93] 92 82 58] 51| 46/ 46 52
500 47 48| 44| 39 38/ 52 69| 77 85 91 94| 95102 98/ 95 83| 73| 65 59| 57| 55 57| 57

o
[EEN

[N]
o

57/ 53] 53] 50] 44| 39| 53| 71) 83 80| 78 97| 95 94 87 89| 88 87| 75 56| 51| 52| 53] 53

ro
[F6]

49| 49| 49) 46| 43| 45| 55/ 66| 87 95 95/ 91j101] 97| 94/ 89) 82 83| 85 75| 60| 57 45 47

[p)
I~

51] 49 49) 53] 35 31 50/ 70 82 87 91] 95 99 98102 93| 89 81| 69 67 56/ 56/ 56| 56

[ )
o

57| 55 49 42) 42| 41] 55| 66| 85 95/102/104j105 97 95 94| 77 76/ 80 67) 53] 52| 51| 49
53| 53] 49 44) 41| 39| 62| 68 72 82 931061091103 91 83| 83] 91| 92 69] 51| 51] 52| 53

[pe)
D

[ )
-~

52/ 51) 49 49] 40| 41] 65 69 79 97/ 96/108/108115113/110{104| 93] 77| 62| 54 56/ 51 55

ro
oo

57| 57) 56| 46| 39 43| 57 74| 71) 87)114/136{117/104] 97 93| 94| 99| 99| 62 27 26 55 57
58| 55 55 54| 44] 39| 57 79| 78] 92 96/ 97109/103/109/109/104/111]110] 84 57 58

o
©

w
o

56| 53] 55 55 44| 43] 65/ 77 91) 93] 92/108/106/109110/2109{105] 98 89 79 61] 61 63 63

w
[EEEN

63 60 60/ 57| 51 52/ 67 88 95 97/104108/117/110] 95 99]110[113/110] 77[ 57| 61 62 62
0001/02/03[04/05/0607/0809/1011]12/13/14]15{16/17/18/19]20212223

CNT| 30| 31/ 31) 31| 31 30| 31 31| 31 31 31 31| 31 31 31 31| 31 31 31] 30| 29 30 31 31

MED| 48| 44| 45| 45| 40 37 51| 69 81 85 92 991031102 95/ 93] 88 87 73| 60| 55 52 46 47

U Q| 53] 53 49| 50| 43 39| 56/ 75| 89 92) 96/108|111/110103] 99| 98| 93 80| 65/ 57 55/ 53| 53

L Q] 40| 40 41| 42| 39 32| 46| 66| 75 81| 88) 94| 95/ 96/ 91| 87) 82 77 68 58] 50| 46| 41] 42
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HOURLY VALUES or fEs

AT Kokubunji

MAR. 2022
LAT. 35°43,0'N LON. 139°29.0' E SWEEP 1.0MHz 70 30. 0MHz AUTOMATIC SCALI NG
H
NJ00/10102(03{04/05/06/07(0809 /1011|1213 /14|15(16{17/18{19(20(21/22/23
GIGIGITG]ITGTGTG G GTG
1 104] 46 40 40 41] 41 47 46 37| 39 35 33 24 24
G GG GG G GG
2] 29 23 25| 591146 41 39| 52 37 40 37| 34/ 31 28 31 23
G GG G[G|G|G G GGG
3 26| 37| 40| 34| 38 39 34| 34| 33 47) 33 36| 40
GGG GGG G G G
4 110 50{ 33 37 39 42| 39 42| 39 31| 31 33 39 32 33
GIG|G|IG|IG|G|G G GIG|G|G[G[G]G
5 20| 56 37 41 40| 41 33 33| 34
GIG]GTG G G GIG]G[GT]G
6 25 47| 28 34 38 36| 50 39/ 33 38| 27 25
G GG G[G|G|G G G G GG GGG
/ 25 30 32| 57 52/ 34 32| 43 11
G GG GGG GG GG GG
8 28 30 31 41] 39| 39| 34| 33| 33| 36| 28 29
G GG G|G|G|G G GGG
9 20| 33) 34| 36 36| 33 33 47 38 32 40 11 11
G| G|G G| GG N G|IG|[G|[G]G
10 11 180 31/ 35 36| 36 41 47| 42 40 11
GIG]GTG GTG GIGIGIG]TGITGT]G
11 28 52| 38 45 54 43 37 39| 43 41| 35
G GG G[G |G GG G G G[G |G GG
12 54 40 34/ 37 41 39 32| 33 31
G GG G[G|G|G G G| G G GG
13 47| 33| 31 43| 36| 37 34 35| 42 33 38
GG GG GG GG
14| 23 51| 41109 56 50| 65/ 39 34| 40| 38 52 32 24] 35| 34
G G GGG
151 49 41) 41| 34/ 25 (2)5 47 32| 41| 58 65 60/ 40 45/ 42 37 47 39 - (236
16 59/ 36 24 26| 41 24 30 39 42 48] 49| 38 47/ 50 43| 45 36/ 31 70/114 36
G GG G|[G|G|G G GG
17 34/ 41 45/ 95/ 39| 38| 45 33 32| 35 35/ 35| 31/ 26
G GG G GG G G GG
18 11 25| 33 48] 41| 34| 37 37] 39| 38| 36 11 27| 26
G G G G GG
19 28 39| 31 27 38| 34| 38 34 44 40| 33 34 37 33 26| 25 29
G GG G[G[G GG G GGG
20 35 39 53| 44 49 37| 39| 40| 35 286 11 25
GITGIGTGIGTGTG G GTG
21 32| 35/ 39 48] 42| 34| 34] 40| 40| 37 28 35/ 32/ 33
G GG GG GG G GG
22 36| 35/ 39 40 51| 52 50 76/ 55 56 40 53 40| 32
G GG GGG G G
23 28 31| 43 47 51) 41| 45 41] 32 31| 34| 28 26| 26 26 22
G GG GGG G G G|G|G
24 29/ 37| 34/ 39 40| 40| 52| 40 40 36| 35 28 28
G GG GGG G G GIG|[G|G GG
25 29/ 54| 41 36 42 33 39 33 34 29
GIG]IGITG]IGTG G GJG
26 46/ 31| 42 45 46 38| 34/ 37 38| 40| 36 32 21| 25 32
G GG GGG GGG G
27 28 31| 34 45 72 57| 50 40 49| 45| 42 40 26 41
G GG G[G|G N
28 - - 36/ 40| 45 32 67 44 41) 35 33| 36 39 40 54| 52 48| 35 éo
291 26 32 24] 22 47 26| 38 37 45/ 42| 46 51| 50 51| 34 50 45/ 67/108 59 58
G GG G|[G|G G GIG|[G|G G
30 38 33| 39 42 50 37 37 33| 33| 29 37 29
G GG GGG GG
31 31 34107 48 41] 37 36 49| 45 45/ 29 27| 52| 56/ 31 25
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 30| 31/ 31) 31| 31 29 31 31| 31 31 31 31| 30/ 30/ 31 31| 31 31 31 31| 31] 31 31] 31
MED| ¢ | 6 |6 |G |6 |G| 6| 32 38 39 41 40| 38 39 39 37 35 32 11 24/ 6|6 |6 |6
UQ| 6|6 | 6|6 |11 6|28 47|43 45 51| 43| 50 41) 41 41| 42| 40| 33 35/ 32 29/ 22|
LQ 6 6 lclel6lc | el 2633 36 39 36 3437 333334c6l6l6l6lclcle
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HOURLY VALUES of fmin AT Kokubunji
MAR. 2022
LAT. 35°43.0° N LON. 139°29. 0" E SWEEP 1.0MHz 10 30. 0MHz AUTOMATI C SCALI NG

™00010102/03]04/05/0607[08/0910 11]12/13 14/15/16/17 18/19(20 212223
13 13| 13 13| 14) 13| 14] 15| 16) 15 16 14| 17| 15/ 17| 15| 15 15 15/ 16| 17 16 16 15

17) 15 15 13| 13] 13] 13 14| 15 17] 15| 14) 15 26| 13 15| 16 16/ 15 16| 16/ 16] 13 13

14/ 13 13 13| 13] 13] 14 14| 16| 15/ 14| 15 16| 14] 15 13| 16 15 15 15| 16/ 15 15 15

15/ 13 13 13| 13] 13] 15 15 16| 15/ 15/ 15 16| 14| 39| 15| 14 15 15 16| 15/ 17 15 13

15/ 13 13 13| 13| 14] 14 15 16| 15 15/ 26| 19 13 15/ 15[ 17 14 13 15 17 20/ 13 14
17 14] 18] 15 16 13] 15 15 15/ 15/ 15[ 17] 15] 25 15 14) 14] 16 16| 14] 13 14) 14

13] 13] 14] 15 14) 13| 13] 15[ 14] 17 14) 43| 26/ 28] 35 30] 14) 15 14] 13| 13| 13/ 13] 13

O N oo &= 1w |

13] 13 13 16| 14] 14| 14) 15 16| 15/ 24| 14| 14] 17 14] 14] 13| 14 14] 14| 14] 16 15 14

o

13] 14] 14] 13] 13) 14 17] 14] 16| 15 15 26| 400 14] 21] 13] 16/ 14) 14) 13| 14 13] 14 14

—
o

14) 14) 14) 13] 13] 14] 14) 17 16| 28] 25 26 24) 22 15[ 14] 14 13 13] 15 13 14 13
13] 13 15 14| 16/ 14| 15 14] 15 17] 12| 15| 28] 28] 18] 14| 16| 14 14] 14| 15/ 14| 14) 14

[N
[EEN

[N
]

13] 13] 13] 13] 13) 13 17] 15[ 17| 17| 14 15/ 16 15| 15/ 15 16/ 14) 14) 16 14 13| 14 14

—
wW

13) 13 13 13| 13] 14| 15 15 15 13] 15] 15 15 15 15| 15] 15 14 14] 15[ 14] 14] 15 14

[N
=N

16) 14 13/ 13| 13| 14] 18 15 16| 13] 15/ 16| 15 25 15/ 15| 15 13 16| 16{ 15/ 16] 16 15

[N
o

15 16, 15 15[ 15/ 15/ 16/ 15 14] 15 16/ 14) 15 15 15 15[ 14 14/ 14] 15 16/ 15 13 16
16) 14/ 15 15| 15/ 15/ 16/ 15 15 16| 13| 16| 14| 15 18 15[ 14 16/ 15 16| 14] 16| 16 15

[N
D

—
-~

15/ 15/ 15 15/ 15/ 13| 17 16 13] 15 19 15| 14] 17| 16| 15 14) 22) 16/ 15| 16| 15 16] 15

[EEN
oo

15/ 15/ 13] 13] 13) 14| 18] 15[ 16| 15 15 43| 15/ 14| 14| 14] 14) 14) 14] 15| 16| 14] 14 13

—
o

15/ 16/ 14) 16| 16/ 15 15 15 16| 17| 16| 43 17 17| 15 14| 15 15 15 16| 16/ 15 13 15

o
o

15/ 15 13 15[ 16/ 13] 18 15 14] 17/ 15/ 14) 17] 15 21 15[ 17 13 15 13| 16/ 13/ 15 13
15/ 15 14) 15[ 13] 13| 17 15 16| 15/ 16/ 17| 39| 14] 14 15[ 15 14/ 13] 16| 15/ 15 16/ 15

o
[EEN

[N]
o

14/ 13 15 15[ 13] 13| 18 16| 16| 14] 14| 13 15 15 16/ 15[ 15 15 15 14| 16/ 13] 15 13

ro
[F6]

13] 13] 13] 13] 13) 13 14| 15[ 13| 15 15 17| 23] 16| 23| 14| 17 15 18 15[ 16/ 16| 16| 14

[p)
I~

15/ 13 13 13| 14] 13] 16 16| 15 15 14 22| 14] 14] 14] 16| 16 15 15 16| 15] 15 13 13

[ )
o

15 13 13 13| 13] 13| 15 15/ 17] 16/ 15/ 17| 17 16/ 15/ 33| 16| 15 14] 13] 17/ 14] 13] 14
13 13 13 13| 13] 14| 13 15 15 15/ 15/ 14| 23] 14] 15/ 16 15/ 15 17 14| 16/ 16/ 14 15

[pe)
D

[ )
-~

16/ 13 13 13| 13] 13| 13 16| 14] 14] 17/ 16| 15 16| 15 15[ 15 16/ 16| 15 15/ 16 16 13

ro
oo

15/ 15/ 13] 13| 14) 14] 20] 17] 15 16 17) 14| 17 15/ 15 15 16) 14) 15/ 15/ 16| 15 16] 16

o
©

16/ 17) 16| 15 16) 13| 15/ 16] 15 14 15 33| 16/ 17| 17| 14] 15 14) 14] 15 5 15 16] 16

w
o

13] 15 13 15| 15] 15| 20 16| 15 16/ 36/ 17| 40/ 18 17| 16] 16/ 17 15 13| 16/ 16/ 16 15

w
[EEEN

16| 13 13 13| 13 14 15/ 13) 17 16/ 31 28] 45 14 15 14| 17| 14) 15/ 16| 15 15 16 16
000102/03{0405/0607(0809/1011}212/13114/15/16]17/18/19(20(21/22]23

CNT) 30, 31 31 31| 31/ 30/ 31 31| 31| 31| 31| 31| 31) 31) 31 31] 31 31 31 31| 31 31] 31] 31

MED| 15 13| 13| 13| 13 13 15 15/ 15/ 15 15 16| 17| 15/ 15/ 15| 15 14 15/ 15| 15 15 15 14

U Q| 15| 15 15| 15 15/ 14| 17 15| 16/ 16| 16| 25| 23| 17 18| 15| 16| 15 15/ 16| 16 16/ 16/ 15

L Q] 13 13 13/ 13| 13 13| 14] 15| 15 15/ 15 14) 15/ 14] 15 14 14 14| 14 14] 14] 14) 14] 13
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HOURLY VALUES or foF2 AT Yamagawa
MAR. 2022
LAT. 31°12.0° N LON. 130°37.0' E SWEEP 1. 0MHz 70 30. 0MHz AUTOMATI C SCALI NG

™00010102/03]04/05/0607[08/0910 11]12/13 14/15/16/17 18/19(20 212223
40/ 39| 42) 42| 41] 26/ 32 49) 68| 71 91/101/100 95 84 83| 83| 81 70| 52| 47 48| 43 36

37/ 39 41) 41) 41| 33| 28] 50) 58] 73] 83 90[ 97/ 91) 98/ 99|101] 95 89 65 47 48 43 41

B A
40/ 39] 37 42| 35 33| 32| 51j 65/ 73 78/ 881001102107 98] 94| 78 73] 55| 44 49 43

40 41 41] 42| 41 33| 32| 50 65 77 76| 81 94102112103 93] 77| 73] 62| 60| 56/ 49 49

42 41 41 42) 43 37| 37 57| 75 82 87 92 991102 99 97| 88 79 77 61] 59 55/ 42 40
40] 43 41) 42| 39] 35 39| 58| 83| 931121] 95/106/103/2109/106{100 83 82 75 70y 57| 35 39

40| 40) 39| 44] 35 33| 34| 63| 73] 91 98 96| 99/105 88 88| 88 83| 81 56| 55 47| 43| 44

O N oo &= 1w |

N
41] 39 40) 40] 40| 37| 40/ 62] 75 94| 98/100109111/109/102| 92| 83 85 75 71| 57| 48] 44

o

39] 37 40) 39) 39| 35/ 38 70 81 81| 92/ 97/1091105103/103| 95/ 97| 99 80| 56| 45 43| 41

—
o

401 38/ 37 39| 41) 32/ 33 57| 68 81 91 99105106101 91 95 98 95 70f 63] 59 51| 49
45| 43 43| 44| 44) 35 36) 62| 67 79 87103]114/119/118/117]106/100] 91| 83| 68 48 44 44

[N
[EEN

[N
]

44/ 47) 44) 51| 59| 32| 32| 64 61 82 96/107(121121]107/112)117)112] 96/ 89| 73] 64 63 58

—
wW

59/ 59 59 50) 37| 33] 33| 60 79 80| 88 94/101112109/106{ 97| 99 89 69] 59| 61 59 57

[N
=N

51/ 500 51) 57) 47| 35/ 52| 63) 67 98/ 97/130{121)119) 99/100{104]105 88 72| 61] 55 48] 46

[N
o

50/ 50) 51 47 i8 33/ 35 59 71 79| 92 98/118120119]110]103/101) 87 75 57| 57 24 22
48/ 52 51) 53 36/ 38 61) 65 77| 88109(117132/136{133{116/105 89 59| 45| 46

[N
D

—
-~

45/ 44 43) 43| 41] 35| 39| 64| 87 87 89 99118124]127/123|123/118/102] 89| 63| 50/ 49 43

B
41| 41 40) 43| 45| 25| 30| 58 69) 80 92 991041092105 98] 95 97| 83 68| 60| 50 40) 43

[EEN
oo

—
o

41) 42 44) 44) 43] 35] 35| 63 79 87 85 81| 91) 99 98/ 97| 95/ 87| 75 69] 59| 52| 51| 49

o
o

A7) 45 44) 43) 45/ 39 35/ 62) 69 79| 83 92/ 91101102/104| 96/ 95 94 75 61] 51 49 52
53] 52| 50| 46| 42 39/ 39 65/ 81 77 88 92| 97]110[113/102| 84| 79 75 66| 62| 62 58 53

o
[EEN

[N]
o

55/ 52 47) 49) 49| 40| 41 61) 77 85 95 93] 931103110/2101 91] 88 78 72| 59| 55 57 59

ro
[F6]

58| 53] 52| 50[ 45| 50| 45/ 63| 75 85 86| 88 97110/120/112) 98 95/ 91| 85/ 70| 56/ 52| 52

N
52| 55/ 57| 64) 33| 31] 32| 61) 80) 88 92/104| 991103113/116| 98 87| 78 77 59| 52| 55 57

[p)
I~

[ )
o

57/ 58 53] 43| 41 89 38/ 60/ 82 98 96/107]101/1091116/104| 98 85 73 68) 61] 51 55/ 52
51/ 53] 52 47) 37| 37| 38 63] 67 73] 88109/116/103102] 93| 86/ 92 87 75 58/ 56/ 57 55

[pe)
D

[ )
-~

56/ 54) 55 55 45 41 41 61) 70) 88| 94/102/106118127/123{105] 98] 95 80| 57| 56/ 56| 57

ro
oo

59| 61] 61) 47 36/ 37| 39 62| 63 84116121110/110/122/103)111/108/104] 80| 70| 62 62 58

o
©

59/ 59| 57) 55| 52| 33| 39| 62| 85 86| 93| 96{105117/121/1201119119]118] 98] 71 62 58] 65

w
o

67 63 64 71) 55 40/ 500 69] 86 88/ 97101j117121/119]124|113]1091111] 95/ 73] 61] 65 65

A
71/ 700 66 67) 58/ 45/ 500 74) 95 92| 96/112/121123112]116{114]1191110/ 92| 65 57 60

0001/0203[04/05/06/07(08(09(10/111(12/13/14/15|116/17/18|19]|20(21|22|23
CNT| 31 31 31 31| 30/ 31 31| 31| 31| 31| 31 31| 31 31 31 31| 31| 31| 31| 31| 31| 31| 28| 30

w
[EEEN

MED| 47) 47 44| 44] 41) 35 38 62 73] 82 92 99[105109/109/103| 98 95/ 88 75| 60 55 51| 50

U Q| 56 54 53] 51| 45/ 39| 39| 63| 81 88 96/104/116/119/119/116]106105 95 80| 68 57| 57| 57

L Q] 40| 41 41] 42| 39 33] 33 58| 67 79/ 87 92) 9911031102 98] 93 83/ 78 66 57| 50 43| 43
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HOURLY VALUES or fEs

AT Yamagawa

11

MAR. 2022
LAT.31°12.0'N LON. 130°37.0' E SWEEP 1.0MHz 70 30. 0MHz AUTOMATIC SCALI NG
H
NJ00/10102(03{04/05/06/07(0809 /1011|1213 /14|15(16{17/18{19(20(21/22/23
GIG]IGITGIGTITGTIGTG GIG]IGIG[GT]G
1 52 58 45 38| 66 53 47 33| 38 37
G GG G[G[G GG G G G
2 46) 38 44 48] 47| 44] 43| 42| 38| 32 20 31/ 31
G GG GG |G|B GG G G
3 36| 31| 55/ 38 47| 44 54 43 42| 56 39/ 33 48
G GG G|G|G|G GGG G GG
4 34| 38| 36| 43 49| 43 52 42 40| 32 39
GIG|G|IG|IG|IG|G|G GIG|G|G[G[G]G
5 35/ 39 47 50| 42 46| 44 41| 38
GIG]IGITGTIGTITGTIGTG GGG GG
6 33 36 46 49] 49 42 50 42| 38| 32 48
G GG G[G |G GG GIG[G |G GG
/ 31) 40/ 40| 45| 35/ 41] 44| 43| 38| 35
G GG GGG G GG GG GGG
8 36 44 47| 44 41] 41) 40| 43 33 35
G GG G[G[G GG G GGG
9 32 36| 40 43| 49 36 36 41| 38 33 1] 11
GIG|G|IG|IG|G|G GGG
10 23] 36 38 41] 41| 52 41] 49 57| 49| 33 34 39| 48
GIG]IGTITGTITGTITGTIGTG GIG]IG]G[GT]G
11 320 47] 50 52| 54 60| 62 46| 44| 32
G GG G[G|[G GG G G[G |G GG
12 31) 500 40 44] 43| 38] 42 41| 40| 37
G GG GG GG GGG
13 48] 31| 40| 38 60| 46/ 52| 78| 46| 43 41 35/ 34/ 32
G GG GG GG G G G|G|G
14 54/ 38 39 47 46| 51 48 36 42| 41 38 48
GG GG GG GG
15] 33 48| 36 35 43 42| 54 53 57 69| 72 71 48 38 35 28
G GG GTGTG G G
16] ~ 144 65 53 38 41) 44| 41) 42 49| 42| 42 34 11 43 69 58
G G| GG GG G G|G|G
171 34 34/ 51 49 46] 50| 55 56 48| 43| 56 55 36/ 35
GGG GG B G G G| G GGG
18 33 36 46 43| 45 50 38| 36| 40, 34 34
G GG GG GG G GG
19 106] 40| 38 40 52| 44 42| 39 36| 40 44 31 29/ 33
G G GG GG G G GGG
20 39 32| 55/ 44/ 49 41| 35 36| 54| 45| 48| 49 11
GITGIGTGIGTGTG GIGIGTG]TGTG
21 31| 40/ 40/ 71] 38| 50 49| 37| 42| 36| 33
G GG G|G|G|G G GGG
22 45| 38 48 42 36| 47| 42 51| 54| 50 50 53 40
G GG GG GG G GGG
23 43| 40| 43 45 34] 50| 50 41| 46| 37 34 33 33
G GG G[G|G|G GIG|[G|G GG
24 33| 36| 43 42| 46| 56/ 56 46 44| 40/ 35
G GG G[G|G|G Gl GGG G
25 48] 36 49 55 42| 50 48 43 34| 36 28 31
GIG]IGIG]IGIBI[G GG
26 33| 38| 38 49 47| 50 50/ 47 50| 39| 34 34| 35| 40 32
GGG GG GG G GG
27 49 42 41) 48] 50| 49 47| 48| 50| 41 34 23 27 41
G GG G[G|G|G GG G
28 32| 400 45 48] 46| 43 44| 46 34| 38 54 35 46 38
G GG G[G[G GG G
29 35/ 40| 47) 42| 46| 44] 48 50 90| 78 70| 55 47 41 40
GG GG G G GGG
301 40 33 31 33 31| 41 44 44| 48 43| 39 36| 40/ 36 29
GIG G| GG GG G
31 31| 35/ 46 50 48| 41 42 41| 42| 39 35 34/ 23| 31 44 55
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 31/ 31 31 31| 31/ 29 30 31| 31 31 31| 31| 31 31 31 31| 31 31 31 31| 31 31 31 31
MED| ¢ | 6 | 6 |G |6 |G| G| 32 36/ 40/ 45 46| 47 46 44 42| 40/ 35 6 |6 |G |6 |G |6
UQ 6|6 6|6 |c|c|c| 4340 46 48 49| 50 52| 49 46| 44 41| 34 33 27/ 33 31] ¢
LQ 6 6 lcloel6lclclo|32 38 41042 43 42,41/ 40138336666 l6l6
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HOURLY VALUES or fmin AT Yamagawa
MAR. 2022
LAT. 31°12.0° N LON. 130°37.0' E SWEEP 1. 0MHz 70 30. 0MHz AUTOMATI C SCALI NG

™00010102/03]04/05/0607[08/0910 11]12/13 14/15/16/17 18/19(20 212223
27| 15/ 14 15| 15/ 15/ 15 21] 15/ 15/ 19| 20| 23| 20| 22| 24| 16 15/ 16| 15 16 15 26| 23

26] 15 15 26) 14| 15/ 16| 21) 15 17 18 19| 21) 21) 22] 21| 18] 17| 22 16| 16| 15 16| 26

B
24 22) 26] 14] 23] 15 22| 16 15 19| 21| 21) 20} 21) 21| 19] 18 15 15 15 16 14] 15

15 15] 15 15 15 15/ 20] 15 17] 17 19 21| 24] 18] 22| 19] 17 16 15/ 15| 18] 15 16| 26

16/ 15 16/ 15] 14 15/ 15 21| 15 17] 21 22) 21] 23] 21 17] 17 26/ 24 14| 15/ 14 15 27
14] 15/ 15 16| 15/ 15/ 22| 22| 16| 16 19 20{ 22| 22| 21| 20] 15 17 16| 14| 15 15 15 15

22| 14] 15/ 14| 15| 15| 23] 22| 17) 18 19| 19| 27| 26| 20] 21) 19 15/ 20| 20| 14] 15 24) 21

O N oo &= 1w |

26 24) 15/ 15 15] 15| 14] 20) 16 19| 20| 19| 22) 21) 20, 20| 18] 15 15 15 14] 24] 15 15

o

15] 22] 15 17) 15 15/ 16| 22| 15 17 21} 20[ 27] 19] 19| 19] 20 19 18] 15| 15 23] 14] 15

—
o

15 23 15 15[ 15/ 17 15 15 15 20/ 21 23] 21] 20] 19 17] 19 15 14] 15 15/ 17 15 15
15/ 16, 14) 15[ 15 14] 14 22| 17| 20| 21| 23| 23] 20| 22| 19| 20 16/ 15 14| 14] 15 15 15

[N
[EEN

[N
]

15] 15/ 15 14] 15/ 20| 22| 22| 17| 300 21} 21f 23] 17| 22| 20) 17) 17} 22| 17| 15 15 15 15

—
wW

15/ 15 14) 14| 15] 21 15 22| 15 17] 18 20 21| 23] 21| 20 18 16/ 16/ 16{ 15/ 15 16] 15

[N
=N

15/ 15 17 14| 15/ 66| 26 16| 16| 17| 21| 22| 22| 20| 27, 21 19 15 15 15| 16 15 27 27

[N
o

16/ 16 15 15 17/ 17 15 22| 16| 19/ 17/ 22) 23] 22| 21 20 18 20/ 15 15[ 15/ 15 15 15
15/ 16, 15 16| 15/ 15/ 15 15 16| 18] 22| 21) 22| 21| 18 19| 15 15 14| 15 15/ 15/ 17 15

[N
D

—
-~

18] 15 26/ 15 23 é4 14) 15/ 17 200 21) 19 22| 21| 23] 21) 17) 15 14] 15/ 17| 33 15 22
23| 26| 15 15| 14 15 15 17] 15/ 22 22| 20] 21} 19] 21) 19 16/ 19] 15 15 26] 15 14

[EEN
oo

—
o

23] 15 15/ 14) 15/ 16 15| 15 16) 16| 18 21| 21) 22) 21] 17| 17] 17] 16 16| 16| 16/ 17| 15

o
o

16/ 15 15 16| 15/ 16 14 24| 16| 17 21 19 28] 17 21 20[ 17 18 16| 15 18] 15 24 16
15/ 14 15 15| 21] 15| 22 23| 15/ 18] 23| 20 21| 28] 18 20f 17 17 22| 16| 16/ 16| 15 28

o
[EEN

[N]
o

26/ 14) 15 14] 15 15| 24) 15 15 21| 21] 21| 21) 22 22| 17| 18] 16 17] 15 15/ 15| 15 15

ro
[F6]

15] 15/ 15/ 15 22) 15| 14] 15[ 16| 15 21) 21f 21 21} 21| 20] 18 27 15/ 16| 15 15 14 17

[p)
I~

26 15 15 15 15| 21} 22 15 15 21| 20| 23| 22 19 22| 21| 17| 15 23] 14| 15/ 16| 24) 24

[ )
o

15/ 15 15 15| 26 éS 14) 18] 16/ 15/ 19] 22| 22/ 21 19| 15[ 16/ 15 23] 16] 15 16/ 16 15
15] 14] 15 14] 14 15/ 15/ 17 19| 22| 20 21 22 21] 17| 18 15 15 15 15/ 15/ 15 15

[pe)
D

[ )
-~

28 15/ 15/ 15 14| 26 15| 15 15 15 21] 20f 23] 21) 22/ 19| 22| 17| 15 16| 15 15/ 15 17

ro
oo

16] 15/ 15 14] 22) 24) 15/ 15[ 15 19| 21 20| 21 23] 23| 21| 21] 15 15 15[ 15/ 15/ 15 15

o
©

15 15/ 16| 15 15/ 15/ 15/ 15[ 16| 20| 22 21| 21) 22| 21| 35 22/ 19 15 15[ 16/ 15 15 15

w
o

15/ 16/ 15 16| 15 14 21) 15 18] 20| 21 22| 23] 21| 18 20 18 18 15 15| 15] 15 15 27

w
[EEEN

15 15/ 21 15/ 15 15/ 15/ 15/ 15 21 21 21) 20 21] 23 21] 19| 16 16/ 15| 16/ 15 15 16
000102/03{0405/0607(0809/1011}212/13114/15/16]17/18/19(20(21/22]23

CNT) 31 31 31 31| 31/ 29 30/ 31| 31] 31| 31| 31| 31) 31) 31 31] 31 31 31 31| 31 31] 31] 31

MED| 15 15/ 15| 15| 15 15 15 16| 16| 18 21 21| 22| 21 21] 20| 18] 16/ 16/ 15| 15 15 15 15

U Q| 23] 16 15/ 15/ 15/ 18] 21| 22| 17 20] 21| 22| 23| 22/ 22| 21| 19| 18 19| 16| 16] 16/ 16/ 23

L Q] 15/ 15 15 14| 15 15 15/ 15| 15 16/ 19] 20| 21| 20/ 20/ 19| 17 15/ 15 15 15 15 15 15
NATI ONAL I NSTITUTE OF | NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY, JAPAN
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HOURLY VALUES of foF2 AT Okinawa
MAR. 2022
LAT. 26°41.0'N LON. 128°09. 0" E SWEEP 1.0MHz 70 30.0MHz AUTOMATI C SCALING

™00010102/03]04/05/0607[08/0910 11]12/13 14/15/16/17 18/19(20 212223
42 41 32 42 29 47| 70/ 81 98/131/122109]117/118/113/107]100] 83| 87| 72 64| 49

N
41) 41) 43| 45| 38| 29 47/ 60] 72 86, 97|114/1111124]1251124]121]119]106/100 48 67 54

52| 51) 44) 41] 42| 33 45 67] 73] 90/104|127/142]178]165/154/119/106/100f 69 73] 71| 66

o (o1 (O

64/ 60 59 61] 61| 33 51/ 66/ 76 88 91|107/115/132|135/116] 98/ 90| 73| 66 61 56/ 45

41 38 37| 40/ 40/ 35/ 33| 54| 79 93 99/ 97]103111120115(116/103 96/ 86| 71| 65 51 45

=l N N> ogdro o =

91| 44] 43) 40 32| 31| 30| 57| 73] 86/122/128{111/104/126/131)122/116/123/128]108] 62| 44) 40
A B{B|B|B|B|C

42| 42) 43| 31 24] 25/ 50| 67 90108 90| 88 83| 54 67 59 53
cicfcjycjcycycyc
55| 49 43 41) 37| 39| 40/ 65 71 89 139/142|1141]124] 97| 59

O N oo &= 1w |

cijcfcjcjcjcyc
45/ 400 37 36| 35 33| 34/ 59 77 78 146/151]151|130] 87| 72 68

o

BN
57/ 51) 49 45] 43| 29] 25 52) 68 74/104]113/124129119]112]1131123/123]120[115]103] 79 64

57/ 57/ 51) 50] 45| 31 32/ 60] 73 76/ 90/116/124/134150/132]1301132/121]105] 91 61| 53] 44

—
o

[N
[EEN

[N
]

43 42] 41) 50] 56 22| 57| 66| 76/1011117]142{127/119/130/159]147/140[135/148/136/106| 86

—
wW

83| 76 76 75 45 35/ 30/ 59 73] 82]113]111j109120127127]117]111]109 94| 85 86 91| 71

[N
=N

67 65 61 53] 43| 39| 65 61) 57113]112]158/124118118/125[140138127]116] 88 72| 67 64
BB B|{B|/B|B|B|B|[B|B[B|[B|B|B|[B|[B|[B[B]|B

61 62 60

BIB[B|[B[B|B|[B|B|[B]B A

100/124{149]153]172|188|169/156/136 95| 68 511 46

[N
o

[N
D

—
-~

45 48] 46| 43| 41 29| 31] 63| 87) 86| 98128{159/174/179/168/165160149/128] 99/ 87 86 70

BB
76| 67 60 66| 58/ 23] 24 54| 69) 94/102113/121]136{127/126/127125/109] 94| 83| 73| 46| 44

[EEN
oo

—
o

46/ 47/ 53 58] 49| 42| 39| 63 78 93] 89 90/106117121]138|132]123] 95 90| 80 511 50

o
o

45/ 51 53 52) 53] 32| 31] 55 70/ 82 84 93| 98121126/121]118119/125105| 83| 61 55 55
55/ 57 59) 48] 41| 35 35/ 63 77 84| 87101j106/128139/129{112/108] 91 80] 71| 71 66/ 63

o
[EEN

[N]
o

57| 51) 46) 44] 45 37 37 59) 68 88[103]115[117/133/157]152{127112]101] 97] 91] 72| 69 70

ro
[F6]

63 63] 63 58 53] 52| 51| 62| 74) 93] 95/103(104/127]164/155/141)141/132]107]110] 96/ 87 79

N
75 77 87 71) 36| 25/ 31| 57) 80) 93]102]117/11911191137/153|158/121/100 97) 81| 59| 57| 58

[p)
I~

[ )
o

59/ 61) 60 43] 37| 33| 32| 63) 79 99]109/115/116/1301141/137]133]115 93 79] 69| 62 61 59

[pe)
D

58/ 600 56] 50] 34| 31] 31 65 67 77| 92/114[129122/128/113]104| 99 89 81| 75 62| 61 21

[ )
-~

58/ 59 59 60 é3 37,36/ 62) 71 87| 94/106/115129151|149]131/145/128/104| 75/ 70| 63
64 69) 67 47 27| 26/ 32| 61| 63) 851126/122(129/132|133[128|125/120/121]106{111]114 86) 72

ro
oo

o
©

77 81] 92 99 59| 30] 31| 63| 81 91) 94/108{124/145/179/160)1154/152/149]137]117] 96/ 94/103

w
o

67102109/120] 85 51] 57 81] 88/102/105/126/1501174/169/179{166/166/157/141|118 97| 90 95

w
[EEEN

102103/111111) 58/ 41 42 69] 93| 97/ 99/118|1491167/153149162/137/119105 73) 64 66 64
000102/03{0405/0607(0809/1011}212/13114/15/16]17/18/19(20(21/22]23

CNT| 29 30 30 29| 29 27 28| 29| 29) 29| 28 27| 27| 27| 27| 27| 27| 29 30| 30| 30 28 30 29

MED| 57) 57/ 54 50| 43 33 32 59| 71 86/ 99/114[1211128|133]132|130/121/120/104| 86 72 66| 61

U Q| 65| 65 61| 60| 53 37 36 63| 78 93/104/122|129/136/157|153[154{1431132[120[110| 91| 86| 70

L Q] 45) 47 43| 43| 36) 29| 29| 54| 67) 77| 91103/109/118124/125[1171111/100 90| 73] 62) 56/ 49
NATI ONAL I NSTITUTE OF | NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY, JAPAN




14

HOURLY VALUES of fEs AT Okinawa
MAR. 2022
LAT. 26°41.0'N LON. 128°09. 0" E SWEEP 1.0MHz 70 30.0MHz AUTOMATI C SCALING

H
NJ00/10102(03{04/05/06/07(0809 /1011|1213 /14|15(16{17/18{19(20(21/22/23
GGG GGG G GGG
1] 31 29 35| 41 48| 46| 50/ 48] 48| 40| 43| 33 33 24
GIGIGIG|G G B GGG

2 351116 42 46 33| 58 46 46 43| 41 36 29 43| 32
GG G G B |G GG
3 24 26 38 35 46/ 53| 50 44| 49| 46| 44] 40| 29 23] 26/ 58
G GlG|G|G G GGG
41 25 30 20| 38) 35/ 49| 50| 50/ 53 49 70| 38 34 30 26
GG G GG GG
5 139] 27 25 35 41) 46 53] 55 47/ 48| 40| 40 44/ 37| 26 33 11
GGG G[G[G G G G
6 32| 41| 43 46| 50 45 42 40| 40 34 29| 50 44] 30 29
GIGIG[G[G G G BB B B |B|[C GGG G
1] 28 33 40| 46 63 40 25
G GG G[G[G GG crclcliciciclclc G
8 26/ 35 46 54| 23 29 23
G GG G[G[G GG crclclicliciclc GG
9 35 38 35 55/ 11] 48 43
GGG G[G[B GG GG
10 34 38 48] 49| 44 37 50 52 70 73 53 11 11] 11
GGG GG GG GGG
11 48 32| 300 49 50| 50 50 50 51| 47 40| 36 38| 36
GG GG BTG G G| G GGG
12 11 34) 38 49 52| 49 51/ 46| 37| 40| 36 11
G GG G[G|G GG G
13 28| 53| 59 46| 48 53 54 51| 50 43 26| 49 33 41/ 26
GG GG GG G GGG G
141 46 48| 45 57 60| 52| 47 46/ 51| 43 36 47 32
15NGGBBBBBBBBBBBBBBBBBBBBB
BIB]IB|IB|[B|B[B]|BJ|]B]B G
16 39 49| 51| 52| 48| 40| 43| 28 24 11] 44] 41] 43
GG GG G GG
171 32 41 56 28| 41) 43] 48] 50| 46 45 43 45| 56/ 59| 56/ 48] 28
GG GG BB G GGG
18 50 23] 29] 37/ 38 50| 51 50/ 39 41 37| 36 11] 28
G GG G[G|G|G
19 20| 29| 36| 44| 46| 48/ 52 50| 46| 43 41| 34 34 28] 60 32 30
GG GG GG G G GG
201 28 40| 54/ 43 48 47| 48| 47 45| 35| 44| 42 22 44
GITGIGTGITGTITGTGTG N GIGIGTG]TGTG
21 30 40| 34| 46| 50 50 47 32/ 34
G GG G[G|G|G G
22 25| 34 35/ 52 48| 36 50 53 39| 39 39 36/ 34| 47| 29 27
G GG G[G|G|G G| G GG
23 20| 37) 44| 45| 48| 48| 52 35 34| 37 34 28] 33
GGG GG G G GG G| GG
24 11| 34 29| 33| 36| 38/ 52 49 46 44| 39 42
G GG G|[G|G|G G GGG
25 148) 320 39/ 92 43| 49 37/ 52 34 34 34 28 23
GGG GGG G G GG
26 30 38| 36/ 47/ 51| 48 51] 48] 41| 40 38 31 29 24
GG GGG G
27 27| 39 41) 48] 47| 52 49| 46| 43| 38 34/ 26 30| 33 26135 36
GG BTG G G G
281 24 40 30| 41 46 47 53] 52 36 35| 49 46 32 46 32 34] 41
G GG G GG G G G| G
29 56 50/ 40/ 39/ 36 53 57/ 52 49 57 55 40| 50 30
G GG G GG G G| GG
30 58 33| 34 47 44] 49| 54 47 45| 41| 33 29 25 26
GG GG GG G
31 49 33| 33| 39 47 48 38 37 49| 34 38 40| 35 40 35 47| 41
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 30/ 30| 29| 29| 28 26 26 29 29/ 29 28 27| 27 27 27 26| 27 29/ 30/ 30| 30/ 30/ 30 30
MED| ¢ | 6 | 6 |G |6 |G| G| 28 34 39 47 49| 50 48 47 42| 41 38 30 26| 27| 25/ 6 |
UQl 24/ 6 |6 |6 |18 6| 6|33 38 42/ 48/ 51| 51| 51/ 50| 49| 44 42) 40 34| 33| 35| 30| 24
LQ g 6 lclel6lc |6l ol 32 36 44/ 46) 48 44/ 4340138 34/ 6 116 6|6 |6

NATI ONAL I NSTITUTE OF | NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY, JAPAN
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HOURLY VALUES of fmin AT Okinawa
MAR. 2022
LAT. 26°41.0' N LON. 128°09.0' E SWEEP 1. 0MHz 70 30. 0MHz AUTOMATIC SCALI NG

™00010102/03]04/05/0607[08/0910 11]12/13 14/15/16/17 18/19(20 212223
14/ 15 15/ 14| 14) 15 16 18] 15 15 17| 15| 16| 17| 17| 15 16/ 15 18] 16| 15 15 15 15

14 15 15 14| 15] 14 15/ 15 14] 15/ 16 18] 17 18 17| 15] 15/ 15 15 16| 15/ 15 15

15/ 16/ 15 15| 15] 15/ 16) 15 17| 19| 18 20] 15 22| 21] 18] 15 14/ 15 16| 16/ 17| 16 16

14] 16] 15 15 14) 14] 14] 16] 16| 16 17 18 20] 21] 19| 19] 16 16 15/ 16| 15 14/ 14) 15

15 15 44 16| 15/ 16 14 14| 16| 15 16/ 15/ 17/ 23] 21 19| 18 15 15 15[ 15/ 15/ 15 15

14) 14] 14] 14] 14) 15/ 15/ 18] 17] 15 15 18 ég éO él 16 é7 16] 15] 14] 14 14) 14) 14

B B
14] 14] 14] 15 14) 15/ 14] 17| 14/ 16) 20 17 14] 16) 17 14) 17 14
cicfcjycjcycycyc
15/ 15 15 14| 15| 14) 16/ 18] 15 17 15 15 15 15 15] 15

O N oo &= 1w |

cjcjcjcjcjcjc

o

15/ 15 14] 15] 15 éS 14) 14 15 15 14) 20] 14] 15/ 15 14) 14
14] 15/ 15 15) 14 16/ 15/ 17 17] 21 21 21) 20/ 23] 22| 17 16, 15 14| 14] 14] 15 15
14) 14/ 15 14| 17] 16| 17 15 15 15/ 19| 23| 21| 23] 21 19| 18 15 15 15| 15/ 20] 14 15

—
o

[N
[EEN

[N
]

15] 15/ 15/ 14] 14 1721 17 16) 21) 21| 19] 21] 19] 18] 17 15/ 15] 14| 16| 14) 14) 14

—
wW

15/ 14) 14) 14| 14] 14] 15 21| 16| 17] 16/ 16| 22| 21| 16/ 18] 15 15 15 16| 16/ 16] 15 16

[N
=N

15/ 15 14) 14| 14] 15/ 18 20| 16| 15/ 16/ 21) 18/ 38/ 19 17| 15 14/ 14] 14| 15/ 14] 15 15
BB B|{B|/B|B|B|B|[B|B[B|[B|B|B|[B|[B|[B[B]|B

15/ 15 14

BIB|B[B|[B[B|[B[B|[B[B

[N
o

[N
D

17/ 18] 18] 17] 19] 17[ 16] 15 15 15| 14] 15/ 15 15

—
-~

15 16/ 17] 16] 15 15| 14 15[ 15 16 19 21| 20| 22| 23] 21) 16 13 13| 15/ 15 15 15 15

[EEN
oo

17] 14] 20] 14] 14 15( 17) 16/ 17) 18| 19| 19| 18] 17) 18 14) 14| 14| 15 14| 14) 15

—
o

15/ 16/ 15 15| 15| 14 15 16| 17] 15 17/ 16| 23] 30| 16/ 17| 16 13/ 16| 16{ 15/ 15 16 16

o
o

16/ 15 15 15[ 16/ 14 15 17 17] 14/ 16/ 16 17 17 16/ 23] 17 15 15 16| 15/ 15/ 15 15
14) 14 14 14| 14] 14] 15 16| 15 16 35/ 36| 35 38) 23 23] 17 17 18] 14| 15 17| 14 15

o
[EEN

[N]
o

15/ 14) 14) 14| 14] 14] 15 15 15 15/ 19| 20 21| 18] 24| 18] 16 15 16| 15 15/ 15/ 16/ 15

ro
[F6]

14] 15/ 14] 14) 14) 14) 14] 16 16| 15 19 22| 22) 18] 17| 17| 17 15 16) 14| 15 15/ 16| 15

[p)
I~

14/ 15 14) 14| 14] 15| 15 15 16| 17] 17] 36| 39 21] 40| 18] 17| 15 15 15 16| 14] 14) 14

[ )
o

14/ 14 16/ 14| 14] 15/ 15 15 15 15/ 12 16| 40/ 23/ 17| 36 18 15 15 16| 14] 14 15 15
14) 14 14 14| 15 14| 14 15/ 16| 17] 19] 19| 20[ 22] 19| 15] 15 14 16| 15 15/ 15/ 17 15

[pe)
D

[ )
-~

14 15 14 é4 15/ 14) 15 17| 15/ 17 21) 21| 21| 23] 17| 16, 16| 14] 15] 15/ 15 16| 15
15] 16/ 15 14 66/ 17 15 14| 15/ 21 19| 20| 18 38 17 17| 14] 16/ 15 200 16 15 15

ro
oo

o
©

14] 14) 14] 14] 15/ 16) 15/ 15[ 16| 17| 19 42| 23 44] 23] 23| 18/ 16 15 15[ 14] 16| 14| 15

w
o

15/ 15 15 14| 14] 15| 14 15 15 16] 20| 21| 22] 24] 23] 19] 22| 15 15 16| 15/ 14] 15 14

w
[EEEN

15 14] 14 14] 14) 14] 15/ 15/ 16 16/ 21 19) 40| 21 19 26| 16| 15 15 15| 15/ 16 15/ 15
000102/03{0405/0607(0809/1011}212/13114/15/16]17/18/19(20(21/22]23

CNT| 30/ 30 29 29| 28| 26 27 29| 29) 29| 28 27| 27| 27 27/ 27| 27 29 30 30| 30/ 30| 30 30

MED| 15 15/ 15| 14] 14/ 15 15 15/ 16| 16 18 19| 20/ 21] 19/ 18| 17 15/ 15/ 15| 15 15 15 15

U Q| 15| 15 15| 15/ 15/ 15/ 16/ 17| 17 16| 19] 21| 22| 23/ 23| 21| 17| 15 16| 16| 15 15 15/ 15

L Q] 14 14 14/ 14[ 14] 14] 14) 15 15 15 16) 16) 18/ 18 18 17| 16/ 14 15/ 14| 15 14| 14| 15
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MONTHLY MEDI ANS of h'F ano h'Es

MAR. 2022 135E MEAN TIME(UTC+9H) AUTOMATI C SCALING
h'F STATION Wakkanai LAT. 45°10.0'N LON. 141°45.0'E

00/01/102103]04/0506(07(08109(10(21(12|13[14/15|16/17(18/19]20121/22/23
CNT 1 5/ 14 30| 6 220 31 24/ 13 3| 2| 1 1
MED 324/ 2200224226/225 224122612242361240[250[296]  [290
uQ 162  12361234[234)248 228[2380232(243254266/148/  |145
L Q 162 1205216216216 222022402181229232[234/148/ 1145
h' ES

00010203[0410506/07]08/109/1011|12/13]14/15/16/17/18/19]20121]22]23

CNT) 11] 14 16/ 10] 16| 9 16 31| 31 30/ 31| 29| 31) 31| 31 31| 31 25/ 12 14[ 12/ 16 17 13
MED| 98| 98 96| 97| 98 98 98/ 98| 98100 98 98| 98 98 98 98| 98/ 98/ 98 98| 98 98 96/ 96
U Q| 98| 98 98| 98] 98] 98] 98/100/100/100/100/100] 98/100/100/100[100| 98 99| 98100 98] 98/ 98
L Q] 96| 94 96| 94| 96] 96] 98 98| 98 98 96) 96| 98/ 96 98 98] 98| 98 96/ 96 97 97| 96/ 96

h'F STATI ON Kokubunj LAT. 35°43.0'N LON. 139°29.0'E
0001021030405 0607(08[09/10/11|12/13/14]15]16/17/18/19{20(21/2223

CNT 18] 28/ 3 11| 31) 31] 15 2 1
MED 231/226]222 2320232(2261224]217 312
uQ 242[235230 24424202401240242 156
L Q 22012160220 230[228/216/218192 156
h' Es

00010203[0410506/07]08/109/1011|12/13]14/15/16]17/18/19]20121]22]23

CNT| 13/ 10/ 8/ 12 9| 5 14/ 30| 31 31 31 29| 29 30| 30 30| 31 29 16| 23| 24/ 20 17 15
MED| 96| 98 97| 98| 96/ 98 99 98| 98] 98] 96 98| 98 96 98 98| 98/ 96/ 98 98| 98 98 96/ 96
U Q| 98| 98 98] 98] 98] 98131 98/100 98 98/100/100, 98/100 98100 98 98] 98] 98] 98] 98/ 98
L Q| 95 96 96| 96| 95/ 97 96 96| 98 96 94) 96| 96/ 94 96| 96 96/ 94 96 94| 96 96/ 96/ 96

h'F STATION Yamagawa LAT. 31°12.0'N LON. 130°37.0'E
0001[02/03(04105/06(07(08(09(10{11(1213/14/15]16(17(18/19(20121122|23

CNT 4] 16 20 31) 30] 27/ 12

MED 215236238 2400234224232

U@ 227243251 2462402301250

L Q 210[2230232 236224216230

h' Es

00010203[0410506/07]08/109/1011|12/13]14/15|16]17/18/19]20121]22/23
CNT) 10 10 8 6| 4 3 3 233131 31| 31| 31 31 31 30| 31 30| 24 21| 20/ 19 16] 10
MED| 96| 96 96| 96| 96/ 96/ 98 98| 98100 98 98| 98 98 98 98| 98/ 98/ 96/ 96 98 96/ 96 96
U Q) 96/ 96 97| 98] 97) 98| 98143/100/100200] 98| 98| 98 98 98100 98 98 98| 98/ 98 96| 98
L Q] 96/ 96 96| 86| 94 86 96 96 98 98] 98 96| 96 96 96 98 96 96/ 96 92 96/ 96 93] 96
NATI ONAL I NSTITUTE OF | NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY, JAPAN
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MONTHLY MEDI ANS of h'F ano h'Es

MAR. 2022 135E MEAN TIME(UTC+9H) AUTOMATI C SCALING
h'F STATION Okinawa LAT. 26°41.0'N LON. 128°09.0'E

00/01/102103]04/0506(07(08109(10(21(12|13[14/15|16/17(18/19]20121/22/23
CNT] 3| 3 5 5 1 3| 19] 27 16 29 30/ 28| 18 12 6 3
MED|278/264/258/218[206 228234244 246/230221228[229/258/291/288
U Ql304298266/244]103 2320242250 24912371232124124012751314290
L Qp720248]2500213]103 218226232 2331221214211121612257274256
h' ES

000102]03/04/05/06/07]080910[11]12/13/14]15]16/17/1819]20/2112223
CNT) 12] 8| 8 6 120 4 6 21 29| 29 28 26| 25 25 25/ 26| 27 29| 28 22| 22 18 15 16
MED| 95/ 96/ 96/ 98| 98 98/ 96/ 98100 98 98 96 98| 96/ 98 98| 98/ 98 98 96/ 96 98 98 96
U Q| 97/ 96/ 98/ 98/171) 98 96/ 98/102/100) 98| 98| 98/ 97| 98) 98[100[100| 99/ 98| 98/ 98| 98| 98
- 9] 90/ 94/ 96/ 96| 98 98| 94/ 98| 98/ 98/ 96| 94 96/ 95 96/ 96| 98| 96/ 95 88| 96/ 96| 96/ 96

NATI ONAL I NSTITUTE OF | NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY, JAPAN
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| ONOSPHERI C DATA STATION Wakkanai

MAR. 2022 fxI (0.1MHz) 135°E MEAN TIME (G.M.T. + 9 H)
LAT. 45°10.0"N LON. 141°45.0'E SWEEP 1.0MHz TO 30.0MHz IN 15.0SEC I N MANUAL SCALI NG
H
p~]00101102(03{04/05/06(07({0809/1011|12/13/14|15(16{17/18(19(20(21/22/23
XX X X X X X X X X X
1| 46 48 49 52| 55 45 54/ 49 48 51 49
XX X X XX X~ X X X X
2| 48 48 49 49| 54 486 55| 50/ 47 49 48
XX X XXX XX X XX
3| 48 49 51 52| 52 47 62 58 51 49 49
XX X XXX XX X XX
41 48 51 51 51| 53 52 66| 63 63 65 66
X~ X X X X X X~ X X X X
5| 65 63 62 66| 65 62 70| 64 58 54 53
X X X X X X X X X
6| 51 49 51/ 54| 35 61| 61 54 55 54
XX X X X X
1| 54 58 58 59 57 62 58 58 58 58
X XX XX X XX
8| 58 58 58 51| 45 53| 50 49| 48 47
XX X X X XX XX
9| 46 46 45 44 44 60| 61 55 51 58
XX X~ X X XX
10| 58 58 58 51| 51 63| 55 53 52 51
XX X X X X X X X X
111 53 53 53 53] 52 67| 63 63 62 59
X X X X~ X X XX
121 59 59 59 69 70 68 79 65/ 63 60 60 60
XX X~ X X X X
13| 59 59 67 64| 58 54 63| 62| 58 55 57
XX~ X XX X~ X X XX
141 57 48 49 51| 39 66/ 65 59/ 55 53
XX XXX X~ X X K X
15| 55 55 55 55/ 58 66| 66 61 59 59
X X X X X X X X X
16 59 59 59 60 59 59 67 65/ 64 59 57 59
X~ X X X X X~ X X X X
17| 57 58 58 60| 59 69 66 66 59 56
X~ X X X X X~ X X X X
18] 56 57 58 60| 62 62| 57 55 56 51
XX~ X X X XX X X X
19| 55 55 55 59| 51 68| 66/ 64 63 59
XX XXX X~ X X X X
20| 55 57 58 60| 57 65/ 61 61 61 62
XX X X X X X X X X
211 60 59 57 57| 55 69| 64/ 63 63 61
X~ X X X X X~ X X X X
22| 58 60 59 58 51 69 64 62 62 59
X~ X X X X X~ X X XX
23| 59 56 56 54 56 74] 66 62 62 59
X~ X XXX X~ X X X X
24160 60 60 59 53 72| 66| 66/ 65 66
X~ X X X X X~ X X X X
25| 66 63 61 59 59 72| 65 63 55 55
X~ X X X X X~ X X KX
26| 58 56 53 53] 51 73| 66| 62 59 57
X~ X X X X X~ X X X X
27| 55 55 54 54 48 750 73] 71| 68 70
X~ X X X X X~ X X X X
28| 70 69 67 59 51 74 75 65 62 61
X~ X X X X X~ X X X
291 60 59 59 59 59 85 67 66 64
X~ X~ X A X X~ X X X
30| 63 63 63 61| 60 80/ 77/ 74 79
X~ X X X~ X X X
31172 700 67 69| 68 68 77 77 74 12
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 31 31/ 31 31| 31 9 2 28| 31/ 31 31 31
X X X X X X X X X X X
MED| 58/ 58 58| 57| 55/ 54/ 73 66| 64/ 61 59 59
X~ X X X X X~ X X X X
U Q| 60| 59/ 59 60| 59 65 70| 66 64 63 61
X~ X X X X X X~ X X X X
L Q| 53] 53/ 53 52| 51 46 62| 61 55 55 53
MAR. 2022 fxI (0.1MHz)
NATI ONAL | NSTITUTE OF | NFORMATION AND COMMUNI CATI ONS TECHNOLOGY, JAPAN
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| ONOSPHERI C DATA STATION Wakkanai

foF2 (0.1MHz)
LAT. 45°10.0" N LON. 141°45.0'E

SWEEP

135°E MEAN TIME (G. M. T.

1.0MHz TO 30.0MHz IN 15.0SEC IN MANUAL SCALING

+ 9 H)
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| ONOSPHERI C DATA STATION Wakkanai
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MAR. 2022 foF1 (0.01MHz) 135°E MEAN TIME (G.M.T. + 9 H)
LAT. 45°10.0"N LON. 141°45.0'E SWEEP 1.0MHz TO 30.0MHz IN 15.0SEC I N MANUAL SCALI NG
H
p~]00101102(03{04/05/06(07({0809/1011|12/13/14|15(16{17/18(19(20(21/22/23
L L L L
1 3841436448]440456/424/400
L L QULUL L L [
2 196 L396 L464440440426 292
3 348/384/45214320488/464) |376/268
[ a0 At
4 432 468 324
[ [ oL
5 352 |456l460472424
L L L L L L L L
6 464464468420
UL [ 0 L L I L
/ 39E41646ﬁ4644eﬁ420 384
8 ! L43E460460476456412388
9 37241%47248845245244843? L
10 384 |4120364/468428/408420364
LU L L L
11 448476[480496/460
L [
12 424/4444440444404436/404
UL [ [ LU L
13 4004324320424/484496424 360
L [ [T
14 248| 432468 |476476 1384312
L [ [
15 420 488 1432380
L L L
16 424 1480448
[ 0T
17 308[3720464/408/472/472/464/464
[ [ A [
18 384452045204924523201420] 1200
L [ [
19 412 |452440/468448432392
T L 0T
20 352 4840440468428/396
L L L L
21 396/420/404516/440 376
[ L [ 0T
22 460 |484l476/452448
L [ [ 0T
23 420 488|468 444444
[ [ [
24 41E456 484476476468428 :
25 416142004844800480488436
[ L O T
26 452/480[480/456/484/468416
[ [ L 0T
27 448/460480492/488 49243261E
28 4921452504496|  1484/428/428/388
UL LU L
29 416464508504512512460432 :
30 264/316/372444/508/516/516/516/468/348
[ [ LU L T
31 480 5000524472 364
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT 1 4 1{ 220 22| 28| 28 26| 25 28 E 1
MED 26427840042845647447246843640%368200
U Q 3120418/4524800488/482484/460424/376
L Q 222(372/412(436/450/454/452/424/382(302
MAR. 2022 foF1 (0.01MHz)
NATI ONAL | NSTITUTE OF | NFORMATION AND COMMUNI CATI ONS TECHNOLOGY, JAPAN




| ONOSPHERI C DATA STATION Wakkanai

54

MAR. 2022 foE (0.01MHz) 135°E MEAN TIME (G.M.T. + 9 H)
LAT. 45°10.0"N LON. 141°45.0'E SWEEP 1.0MHz TO 30.0MHz IN 15.0SEC I N MANUAL SCALI NG
H
p~]00101102(03{04/05/06(07({0809/1011|12/13/14|15(16{17/18(19(20(21/22/23
B U R UR
1 820024828031632032432430428423616%19%
2 A212244292312320324312304284248
3 821626429632433%33632831228423618818%
4 BZ4427629630% 3400324/312292/2521192 :
5 : B228288264 280[324/3320324/280[240/184 .
6 ; 8220276300304328340340324280248184 ;
/ ; B224276296312332340332320296252184 :
8 ; 8224280280332304316332320284252196 :
9 . 8220268316328344340340316280256180 ;
10 . Bzzo276312328340348340320308244176 .
11 2520296/312312/352/352/348/320308|256/196
B A A A A B
12 B176232268304 3321312300[264 :
13 Bl80224268308324340348332284304244184 ;
14 180232/280/304/312/320[320[336296296[244208
B A A A A
15 . 220027213001324/320[3162643320  [2586 1
16 8184224288300308272336316328304256 ;
17 B176248272272300 328/336/324/292/252/184 ;
18 Bl76240280308320328344196324300260192 ;
19 819223626828%328340348340316292264202
20 B168236284 3320336/356/308/316/300]264 16%
21 818§244272300320328344344328300256196 .
22 ; 248292316344352340342320304256200 ;
23 B220240292316340352328 316304272188
24 820824831231234834134434432430425621222%
25 B212264276332352 340312312312256222 -
26 8200256300324324336312300312260256
27 B236248304324336348324284324300252232249\
28 192240/288/328/348/352/352/336/320[296[268228
B A A BB
29 1881252/308/324/328/380[360360340 232
B A A A A A BB
30 2120272(284/304 276 2720228
B A A B
31 2002642763320 1324/360336280320[276/240
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT 18/ 31| 31 30 27 26| 29/ 30| 30/ 28| 30 25 5
MED 190236/276/304/324/336(3401332/3201298[256196/192
U Q 208/248/288/316/332/344/348/340/324/304/260216230
L Q 1802241272296/312/320(324/312/3120284[248184/172
MAR. 2022 foE (0.01MHz)
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a
MAR. 2022 foEs (0.1MHz) 135°E MEAN TIME (G. M. T. + 9 H)
LAT. 45°10.0"N LON. 141°45.0'E SWEEP 1.0MHz TO 30.0MHz IN 15.0SEC I N MANUAL SCALI NG
H
D 000102 03104(05/06/07(08/09/10/111(12(13/14/15(16/17/18/19 202122 23
AJ A E B[E BlE B J AJ A J AJ AJ A BJ AE B
1] 23730728 23 16 16 16 23 30 33 61 45 36 36 38 34| 31 31 23" 25 19 16 83 16
EBEBEB |EBEBEB G AJ AJ A GJ A |E BE BE BE BE BE BE B
20716 16 16 20| 16/ 16 16 27 3232 40| 37 35 20| 25/ 16 16 16| 16/ 16/ 16 16
E BE B EB 7 AJ AT A T A
31716 16/ 30/ 24 2116 22 24] 29/ 32 36 39| 36/ 46 34 36| 25 21 27 27| 20 20/ 21 19
E BE BE BE BE B T AT A G T A GE BE BE BE BE BE B
41 19 19 16| 16| 16/ 16 16 26| 33 86 34 38 37| 36 30| 26 19 16/ 16 16/ 16 16/ 16
E Bl[E Bl[E Bl[E B|[E B/[E B[E BlJ A J A J A G G J A E Bl[E BI[E B E B
5(716 16/ 16/ 16| 16 16 16 27 29/ 33 39 47| 386 34 27 20/ 16 16| 16/ 20/ 31 16
E B J AE B E Bl[E B J AJ A J A ( J A G E BE B E B[E BlE B
6| 16 19 19 16| 26/ 16 16 25 29/ 33 35 69 3730 19 16 16] 19 16 16 16
E B E B E BE BlJ AJ AJ A G AJ A G G G GE BE BI[E BE BJ AE B
71716 32 16 19| 21) 16 16 23| 28/ 32 35 45 43 16 16| 16/ 16 21 16
E B T AE BE BE B G T AT A A G GE BE BE BE BE BE B
8| 16 28 25 24| 16/ 16 16 25 3237 37| 36/ 39 34 17, 15| 15/ 15 15 15
E BE B E BE BE B T A e T A |E BE BE BE BE BE B
91716 16 22| 22/ 16 16 16 26 32 31| 34 35 40| 35 31/ 26 21 16/ 16 16/ 16 16/ 16
E Bl[E Bl[E Bl[E BJ[E B/[E B|E B G G G GJ AJ A E BlJ AE BI[E BJ AJ A
10 16 17 16 18 16 16 16 25 81 30 35 35°31] 27| 18/ 16 39| 16 16 21 25
E B[E B[E B[E BlJ AE B[E B J AJ A J AJ A G GE BE BI[E B[E B[E BlJ A
11|16/ 16 16 16| 85/ 16 16 26/ 31 52 39 4435 30 36| 34 16 16| 16 16 16 23
E BJ AJ AE BlJ AE BE BJ AJ AJ AJ AJ AU A GJ A J AE B E B
1271637 25 16| 20/ 16 16 25 31 36 41 57 41 55 33| 30/ 21 16 20| 16 20 19 19
EB E BE BE B AT A G T A E BE BE BE BE B
13 1916/ 19/ 16| 16 16 26 26 30 34 34/ 53 39 32/°32] 26/ 20 16 16| 16 16 16 20
E B T AE B AT A TR [ GEBEBEB 7 A
141 16 23 20 18 35 16 19 28 61 34 36 50| 39 39 41 36| 27 16| 16] 16/ 25 25 19
T AT AT AT AT A AT A T A G 7 AT AT AT AE B E B
15] 21 20 22719 19 29 26 30| 34 39 4957 38 33 393041 30 26| 16 18 18 15
E B[E Bl[E B[E BlJ A G J AJ AU AJ AJ A J A J AJ AJ AE B E B
16|16 16 16 16 24/ 21 26| 34 36/ 53 53] 53 49 42 43| 3273232 40| 16 20 19 16
E B E BlE B|IE B GJ A J AJ A J A @ J AJ AE B[E B[E BE BE BE B
17716 19 16 16| 16 23 25| 31/ 33 35 47| 38 38 30 27/ 20/ 16 16| 16 16 16/ 16
E BIE B E BIE BE BJ AJ A J A J A GJ AJ A GE BE B[E BE BJ AJ A
18| 16/ 16 19/ 16| 16/ 16 27 27| 32 31 46 38| 40 44 31| 28 16 16| 16 16 38 32
E BE B T AT A GJ A A GE BE BE BJ AJ AJ A
19 25/ 20/ 16 16| 21/ 20/ 20 26 30 47 38 38 38 38 30| 25 16 16 16/ 40/ 47 37
T AE B~ E BE BE B TA O TA G T AT AT AT AT AT AT AJ AE B
2037116/ 20/ 16| 16/ 16/ 18 26 32 38 36 35/ 35 31| 31 25 28 26| 23 21 24| 16
E BlJ AE B[E BI[E BE Bl @ J AJ A J AJ A E B[E BI[E B[E B J A
210716 30| 16 16| 16 16 28 28| 33/ 34 36 48| 49 38 38 55/ 27| 24 16 16 16 16/ 23 22
E Bl[E Bl[E BI[E BI[E BE BJ AJ AJ A J A J AJ A J AJ A J AJ AJ AJ AJ AJ A
22716 16| 16 16| 16 16 25 84| 52| 43 48 41/ 54 63 37 33 26| 22 22 25/ 20 22| 23/ 25
E B[E BE B E BE BJ A J AJ A J AJ A J A E B[E BlJ A E B
23| 16 16| 16 20 16 16 23 30| 37 7852 52|39 42 40 35 28 23 16 16 18 24/ 16 18
E BE BJ AJ AJ A T A T AT AT AT A GE BEE BE BE BE B
24| 23 21) 20/ 200 16 16 24/ 31 73 37 38 38| 54 40 54 32| 28 26 16| 16/ 16 16 16
E BE BE B E B T AT A N EBE BE B [E BE B
250716 16 16/ 20 20 16 22/ 28] 31733 37 49| 47 37 46 31/ 29 24 16 16/ 16 19 16 16
E BlE B[E B E B J A J A A AJ AU AU AJ AJ AE BJ A E B E B
26| 16 16/ 16 109 16 19 2329 32| 38 36 35| 39 35 32 30/ 27 27 16 17| 24 16/ 21 16
E B J A J A J AU AJ AU AU A J A GJ A
27| 1916/ 19 18 21 22 307 30| 36/ 38 40 53| 35 40 38 31 29/ 24 20 25 21 19/ 19 19
E BE BJ A J A AU AJ AU AU A J AJ A J AJ A
281 21 200 20 20 16 16 22 29| 34/ 3899 46| 73 47 47 32 31 28 30 43| 34 27 36 22
E BE B E BIE B G GJ A GJ AJ AJ AE BE B{J AJ AJ AJ A
29716 16/ 19 16| 16/ 19 24 28 34 36 37 400 35 33| 55 31 16 16| 25/ 32 28 23
T AT AT AT AE BE BJ AJ AJ AT AT AT AT A 7 AT AT AJ AE B T AT A
30 33 21 24/ 25 16 16 27 27 33 38 38 41) 41 50 4333 31 28/ 16 22| 23 20 20 21
E BE B KT AT AT AT AT A 1T AT AT AT AT AT A
31| 200 20 16 16| 20/ 20 24 31 31 5340 57/ 50 39 35 40/ 30 3236/ 24 24| 20 19 20
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 31/ 31| 31 31| 31/ 31 31 31| 31 30/ 31 30 31/ 31 31/ 31| 31 31/ 31 31| 31 31 31 31
E BI[E B E B[E BI[E B J AJ A J AJ A E BE BI[E B
MED|" 16 17 19| 16 16 16/ 22| 26| 32 35/ 38 42| 40| 38 35 32| 27 21 16 16| 16 18 19 18
J A J A AU A AJ AU A J AJ AJ A J AJ AJ A
U Q| 20/ 21 20/ 20 21 19 26 29| 34 38/ 41 50 47/ 42 40 35 30 27 22 25| 20 20 24 22
E B[E Bl[E Bl[E BJ[E Bl[E B|[E B J A ¢ G GJ A GE B[E BI[E Bl[E B[E B/E B
L | 16| 16 16/ 16 16/ 16 16 25 30 33 36 37| 37 35 31| 26 16 16 16/ 16 16/ 16
MAR. 2022 foEs (0.1MHz)
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| ONOSPHERI C DATA STATION Wakkanai

MAR. 2022 fbEs (0.1MHz) 135°E MEAN TIME (G.M.T. + 9 H)
LAT. 45°10.0"N LON. 141°45.0'E SWEEP 1.0MHz TO 30.0MHz IN 15.0SEC I N MANUAL SCALI NG
H
p~]00101102(03{04/05/06(07({0809/1011|12/13/14|15(16{17/18(19(20(21/22/23
E B E B[E BI[E B[E BE B G E B[E BI[E B[E BI[E B[E B
11716 16 16 16| 16 16 16 22| 28 30| 34/ 32| 32 34 34 31| 27/ 24 16 16| 16 16 16 16
E BE BE BE BE BE BE B G G G G § GE BE BE BIE BE BE BE B
20716 16 16 16| 16/ 16 16 26/ 28 30 38| 36 34 28| 24 16 16 16| 16 16 16/ 16
EBEB E BE BE BE B G G G G G |E BE BE BE B
31716 16| 16/ 16| 16 16 16 22 27/ 30/ 32 36| 34/ 34 33 29| 24 19 16 16| 16 16/ 16 16
EBEBEBEBEBEBEB G G q § G GE BE BE BE BE BE B
41716 16 16 16 16 16 16 23| 28 31 33 37) 34 34 29| 24 18 16 16| 16 16 16 16
E BE BE BE BE BE BE B G G G § G [EBE BE BE BE BE B
5716 16 16 16 16 16 16 23 27 28 30 36| 35 28] 24 19 16 16| 16 16 16/ 16
E B[E B[E B[E BI[E Bl[E BJ[E B G G G GE BE B[E B[E Bl[E BE B
6| 16 16 16 16| 16 16 16 23 27 30 32 36 32 29 16| 16 16| 16 16 16/ 16
EBEBEBEBEBEBEB § G G G G § G GE BE BE BE BE BE B
71716 16 16 16| 16 16 16 20| 27 30 33 35 36 16 16| 16 16 16/ 16
FBEBEBEBEBEBEB § G G G G § G GE BE BE BE BE BE B
8| 16 16/ 16| 16 16 16/ 16 22 30/ 33 34| 33 33 28 17 15| 15 15 15 15
E BE BE BE BE BE BE B G 6 § G G G GF BE BE BE BE BE B
91716 16/ 16/ 16| 16 16 16 24| 29 31 32 33 33 34 31| 24] 18 16 16| 16 16 16 16
E BE BE BE BE BE BE B G G 96 G 6 § GE BE BE BE BE B
10716 17 16 16| 16/ 16/ 16 22| 27 30| 36 31 29| 25 18 16 16| 16 16 16 17
E B[E BE BE B[E BE BlE BB G G G G G G ¢ G Gt BE BE BE BE BE B
110716 16 16 16 16 16 16 25 29 38 36/ 34| 34/ 29 30| 24 16 16| 16 16 16 16
EB [EBEBEBEBEB § G G G E BE BE BE BE BE B
121716 17 16 16| 16 16 16 22| 26/ 29/ 34 33| 33 33 31| 27/ 18 16 16| 16 16 16 16
E BE BE BE BE BE B G G G G ¢ GE BE BE BE BE BE B
131|716 16 16 16| 16 16 17 25 28 32 32 38 32| 32 28| 25/ 18| 16 16| 16 16 16/ 16
E BE BE BE BE BE B G § G GEBEBEBEB EB
141716 16 16 16| 16 16| 17 24| 34 32 34| 33| 38 36 33 29| 24 16 16| 16/ 16 22/ 16
E BE BE BE BE BE B G G E BE BE BE BE B
15(716) 16 16 16| 16 16/ 18 22 31 34 44| 46| 34 33 20| 25 26/ 19 16 16 16/ 16 15
E B[E BE BlE B[E BE Bl @ G E B[E Bl[E BE B
16| 16 16 16 16| 16 16 24 30/ 34 41| 38| 48 36 34 35| 24) 24| 26| 18| 16| 16 16 16
E BE BE BE BE BE B G T G G G E BE BE BE BE BE B
17716 16 16 16| 16 16 16| 30/ 32 33 38| 33 320 30 24 19 16 16| 16 16 16 16
EBE BE BE BEBE B G G G G G § G GE BE BE BE BE B
18| 16 16 16 16| 16 16 17 24| 28 30| 36/ 34| 34 38 28] 25 16 16| 16 16 16 19
E BE BE BE BE BE B G G G GE BE BE BE B
19716/ 16/ 16 16| 16/ 16/ 19 24/ 29 31| 37 37 37 34 30| 25 16/ 16| 16| 16 16 24
E BE BE BE BE B G C G G § G [EB [EBEB B
201 26 16/ 16 16 16 16 18 24| 28 36 35 34/ 30 29] 25 20 16 18] 16 16 16/ 16
E B[E BE BE B[E BE Bl @ G d G E B[E BI[E B[E B[E B[E B
210716 16 16 16 16 16 17 28| 30 34 35 35 37 37 33| 29| 26/ 22/ 16 16 16 16 16 16
E BE BE BE BE BE B G E B EBE B
221|716 16 16 16 16 16 24 38 31 37 39 40| 38 35 35 31| 25/ 21/ 21/ 22| 16 18 16 16
E BE BE BE BE BE B G G G E BE BE BE BE BE B
231|716 16 16 16 16 16 21| 28| 35 39 45 42| 35 38 31 31| 27/ 22/ 16/ 16 16/ 16 16 16
E BE BE BE B T § G GE BE BE BE BE B
241 16 16/ 16 16 16 16 24/ 30| 34/ 35 36 36| 36 35 32 30| 26 22 16| 16 16 16 16
EBEBEBEBEBEB G G G G G G § G |EBE BE BE BE BE B
250716 16, 16 16 16 16 21 26] 29/ 32/ 34 34/ 31 33 37 30| 25 23 16 16 16 16/ 16 16
E BE BE BE BE BE B G G ® E BE BE BE BE BE B
26| 16 16| 16 16| 16 16 20 26| 30| 33 34 33| 34/ 34 31 28 27| 24 16 15| 16 16| 16 16
E BE BE BE BE BE B G G G GE BE BE BE BE B
271|716 16 16 16 16 16 22 27| 33 36 36 38| 35 36/ 33 29| 28 22| 16/ 16| 16 16 16 16
E BE BE BE BE BE B G G E B
281|716 16 16 16 16 16 19 28| 34 36 38 40| 72 39 33 30| 29 20 25 25| 23 22 22 16
E BE BE BE BE BE B ¢ G G E BE BE B
291716 16 16 16 16 16 22 27| 33 35 36 34/ 35 32| 39| 25 16 16| 16 17 17 16
EBEBEBEB G G GE BE BE BE BE BE B
30| 24 16/ 16 16| 16 16 21 25 32| 36/ 34 38| 38 33 35 26 28| 27 16 16| 16 16/ 16 16
E BE BE BE BE BE B G g G E BE BE BE BE B
31| 16 16| 16 16 16 16 22 28| 29/ 35 36 40| 35 35 35 31 28 24 22 16| 16 16/ 16 16
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 31/ 31 31/ 31| 31/ 31 31/ 31| 31/ 30/ 31/ 30 31 31 31 31| 31 31 31 31 31 31 31 31
E B[E Bl[E B[E BI[E B[E B G G G G G GE BE Bl[E BE BE BE B
MED|" 16| 16 16| 16| 16 16/ 17 24 29/ 32 34 36 20| 25 22 16 16| 16 16 16/ 16
E B E BE BE BE B ¢ G E BE B
U Q| 16| 16 16 16| 16 16 21/ 27| 31| 35 36 38 37 36| 33 27 16 16| 16 16 16 16
E BE BE BE BE BE BE B 6 G G § © G § G GE BE BE BE BE BE B
L Q| 16/ 16 16 16| 16/ 16 16/ 22| 28 30 33 34) 34 320 29| 24 19 16| 16| 16 16/ 16/ 16
MAR. 2022 ftbEs (0.1MHz)
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| ONOSPHERI C DATA STATION Wakkanai

fmn (0.1MHz)
LAT. 45°10.0° N LON. 141°45.0'E

SWEEP

135°E MEAN TIME (G. M. T

1.0MHz TO 30.0MHz IN 15.0SEC IN MANUAL SCALING
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| ONOSPHERI C DATA STATION Wakkanai

MAR. 2022 M(3000)F2 (0.01)

LAT. 45°10.0"N LON. 141°45.0"E

SWEEP

135°E MEAN TIME (G. M. T.

1.0MHz TO 30.0MHz IN 15.0SEC IN MANUAL SCALING

+ 9 H)
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MAR. 2022 M(3000)FL1 (0.01)

135°E MEAN TIME (G. M. T.

+ 9 H)
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LAT. 45°10.0"N LON. 141°45.0'E SWEEP 1.0MHz TO 30.0MHz IN 15.0SEC I N MANUAL SCALI NG
H
p~]00101102(03{04/05/06(07({0809/1011|12/13/14|15(16{17/18(19(20(21/22/23
[ L I 7 L
1 415384/395/395/369/382/379
L U LQULUL O L [
2 502 L400 L38338238539E 396
3 41414104041403)372379] 1387392
[ 0t L
4 392 379 419
[ [ oL
5 406 1389/389/380392
I . L. [ L. [ I L
6 391[3786/388/400
UL [ 0L LU I L
/ 39540137537540%411 402
8 ! L38ﬁ37339138738140539§
9 39141537437339339239136E :
10 414 14130463]393392/388/369/394
LU L [ L L
11 391/374]382/361/376
L [
12 415/411383[374/387/386/399
UL [ [ LU T
13 414/399/406405371/355/407] |388
L [ [T
14 341] 392353 [382381 1417393
At [ [
15 393 347 1396416
L I 7 L
16 412 1363387
[ 0T
17 4290400365/417/401/394378/377
[ [ 01 [
18 4291375/400[363/368/519/390] 449
L [ [
19 398 |398397[377/377/393396
L 0T
20 415 3570396/388/400/389
[ L [ L
21 405396439/344[403 415
[ L [ 0T
22 385 1363)3721375/375
0L [ [ T
23 384 3783711 370387
[ [ [
24 39E384 37737737637639E :
25 38710407/368368]367/366381
L U L I T
26 390/378378[403372/371380
L [ [ 0T
27 3741391/375374/374 33838168E
28 3521364363/362] 1362395395387
UL LU L
29 42238138%370369365393393 :
30 388409[431/404/374/374361/361/373398
[ [ L O T
31 382 1388372/388 384
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT 1 4 1{ 22| 22| 28| 28 26/ 25 28 8 1
MED 38841939?398382378380378388393392449
U Q 46641440740439639338539639?39?
L Q 375(383388/374/372(3721366/376/384/386
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| ONOSPHERI C DATA STATION Wakkanai
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MAR. 2022 h'F2 (KwM) 135°E MEAN TIME (G.M.T. + 9 H)
LAT. 45°10.0" N LON. 141°45.0'E SWEEP 1.0MHz TO 30.0MHz IN 15.0SEC IN MANUAL SCALING
DH 00[0102/03{04/05/06/07(08(09/10(11(12{13/14/15(16(17/18/19(20(2122/23
1 236256/256/252264/258/244/244
2 232(228228/2501274[264/242/2421246[242218
3 220[244/258/258254/254/246246[242
4 2520254 C272274264254246
5 244248252252264258/244/244[244
6 24412661236/236266/262/250[250[244
/ 2282402462462642722561238240
8 25412520264/264/264264) 236
9 228234/252262(238238246/246
10 234232240240[25225212521252[252
11 284248270274274248248
12 236/256256(2682542581246
13 2341236/244/274]2601268/262250[250
14 230[2400270/2561292(264/264/2501250250
15 244238 270260[264256/248
16 236 248 12620260260
17 218[258125812581244[2721262]254/244[234
18 242252238258[28227012581246] 240
19 244244/248248]248248/248/238
20 204, 25427802602562602580258
21 240242264300[2642601256258
22 238/260268248[272268268264248
23 248278 |268[24827212561256[256
24 2381264/264/254/27202720272)256
25 248264/268268]268268/268244[244
26 244/254/25427202601266/276264/262
21 270252276/244(274274284268[266
28 2902642942600 2561266268266
29 244256268268[274274266274
30 218240[2301246/250270[280280268/258[258
31 2822782581274268296296/298260
00/01/02/03({04/05/06(07(0809/10/1112/13/14{15(16(17/18(19(20(21/22/23
CNT 1 4] 28/ 29 28 29| 29/ 31 30 31| 20| 2
MED 218231/2431252/255/260[264/264/2581250[249/229
uQ 236(246/264/264271/272/272/266258[258
L Q 224]2350241/249/248/1260256/250246/244
MAR. 2022 n'F2 (KN
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MAR. 2022

LAT. 45°10.0"N LON. 141°45.0"E

h'F (KM)

| ONOSPHERI C DATA sTATION Wakkanai
135°E MEAN TIME (G. M. T.
1.0MHz TO 30.0MHz IN 15.0SEC IN MANUAL SCALI NG

SWEEP

+ 9 H)
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| ONOSPHERI C DATA STATION Wakkanai
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MAR. 2022 h'E (KM) 135°E MEAN TIME (G.M.T. + 9 H)
LAT. 45°10.0"N LON. 141°45.0'E SWEEP 1.0MHz TO 30.0MHz IN 15.0SEC I N MANUAL SCALI NG
H
p~]00101102(03{04/05/06(07({0809/1011|12/13/14|15(16{17/18(19(20(21/22/23
B
1 8112104104108104102106102 98| 98 9% 9%
2 . 98[110/108(108104] 98 98/100/108[108
3 BllG10011011011%102102112104104130 9%
4 8120106106102 106/118/106/106/108/120 ;
5 : B120108100 100/102/102/110/110{110/110 .
6 ; B104104112100102102100100102102122 ;
/ ; B114114 981108/108[114/102108/108/108/108 :
8 . B108108108108 92(108/108/108/108[110/118 ;
9 ; 8106106106106106106106112112110108 :
10 . Bloe 98/104/1041041041104104/104] 98 98 .
11 126/108/100/100/108116/102/104/104/110/1086
BE B A A A A B
12 B136108100100 94/106106[116 :
13 Bllgloo108108106106106106100108108108 :
14 94 941100100 98| 98106 94100100104
B A A A A
15 104/102/1021102102[102 96 96 82
AlE B A A
16 3%43100100100100102100100100100100
17 Bl36 9810211021102 J102110104 90| 96 96 .
18 8%1%108104104104104104 90/104/104/104104 ;
19 132106] 96 96 96/ 96{102/102/102/102/104/116
B C A A
20 B112110106 106/106/106/106/106/106 96 .
21 B114A102104 981106/106106/106/100/110/100/112 .
22 ; 104/104/104 9810410410ﬁ104104 98104 ;
23 B128114108100100100100 100100[104/104
24 8124104104104104101104104104100108108 9%
25 . 98 92100100100 100100100100100102 -
26 BlO8 881102/102102102(102/102 94/ 94| 98
27 B128 94{106/106/106106] 98 98 98 98100132112
28 116 96/106 92104/104/104/104/104/104/104 98
B G A A BB
29 102102/102/108100/110{104/104 112
B A A A A A BB
30 108/104/100/100 98 92 98
B A A B
31 9811061001100 1100100100100/100/100, 92
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT 17) 31| 31 300 27 26| 29/ 30/ 29/ 28| 30 25 4
MED %1%104104102104104102102104104103108 92
UQ 130/110[106/106/106/206/106/106/106/107|108/114/104
L Q 108/100[100/100/100/200/101/100/100/100] 98 99 91
MAR. 2022 n'E (km
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| ONOSPHERI C DATA STATION Wakkanai
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MAR. 2022 h'Es (KM) 135°E MEAN TIME (G.M.T. + 9 H)
LAT. 45°10.0"N LON. 141°45.0'E SWEEP 1.0MHz TO 30.0MHz IN 15.0SEC I N MANUAL SCALI NG
H
p~]00101102(03{04/05/06(07({0809/1011|12/13/14|15(16{17/18(19(20(21/22/23
B B B B B
1| 92 92 92 92 168/1521122 90 94| 94128/120/122[114/110/ 92 82| 82 86
BB B BB g G BB B B B B B
2 I 80 . 11411101110170{170/168] |118]142
3 94/ 94| 92 92118/114/108] 96/176{172(196/168/198|128 92 94 86| 86 86/ 86 86
BB B B B q B B B B B B
41 86114 1461461102106 ]170/170/184/110{136/132
BB B B B B B G G BB B B
5 114/122/1021102 98160 1020102/174 124 88
B B B B G G B B B B B
6 94/152 98 130130114104 920 12112 e 86
B B BB G G § G G B B B B B
1 90 90| 90 128/116/108(170] |118/116 84
B BB B G G G G B B B B B B
8 94 941100 176]  1100104/104/172102 108
B B BB B g B B B B B B
9 96 88 1320136142116 |132/108/170/168|146/142
BB B B B B B d G 6 B BB
10 170] 90/118180 118/118]158/116 98 98 98
B Bl B B B B G G B Bl B B B
11 108 148/128/106/106/100{100 98 90[130 98
B B BB G B B
12 92 96 96 106/106/104 98 98/ 98/ 1100/118106/120 90 84 84 82
B B B B G B B B B B
13 9@ 86 B158148168134100100 10210811412412é Y T 130
14 94/ 94/ 90/ 90/ 188110 9411011021210012212%122112 812010810%
15 10310% 9%10% 94 94 88 98]124/108/102 96| 96/ 96 92| 96/ 86/ 94 86 B 86 84 .
16 92 98 |150[116/106/106/100/100/108/108/106/106 86 98102 102102
B BB B G G B B B B B B
17 98 90/ |118]106100102204112 l100/110110/128
B B BB B G G B B B B
18 138 110/120[110(110/196/102(102100 |108| 86 96 96
BB G G B B B
191 g5 9@ B 9é 9%14211211210%16816417%114 114/108 108 98 9%
201 90 96 154174114 114106 1102/116/138/114 96 94/ 94| 94/120 96
B B Bl B B B Bl B B
21 ; 9% - B138158142134124130122186108102110182 102/102
22 ) . 813213210011211218612012012811010417212%11%110102 9g 96
23 102 142/128]118(114/110102(102 94/ 98/170158/150 114114 94
BB G B B B B B
241 96 96 96104 136/122/108/108/108/104/104/104/104/164/120/ 92
B B B B BB B BB
25 T 92 9% 150150/162/116/106/194/196 94/204/112/144/144 . 11% :
26 ; 98 921158/156134/1041104/104] 98100114114/114/ 98 110{110 106
271106 98| 98 9% 9% 98/160/120/1201112108[102/102(102/102{174158 84 84 84 98 98 98
28 9311@11412@ . 148148126126116118110114 9@11214212411310@104104 92 92
29 120 ; 9%154154158118126 9411020 1102106 96 ; 102/102 98 98
301 g6 86 8g 9% 98/110/100/100100/100{100/ 96 96 96 881112 104100 92 92 92
31 92 92 92 92/150/140108/100[100100 92134104 92| 94 94 94 94| 94/ 94 90| 90
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 11 15 16 15| 12/ 8 18 30 30 30/ 31 25 28 26 22 30| 28 24/ 9 13| 12/ 16 20/ 16
MED| 94| 94 96| 94 93 94/142/1361117/109/106/104/103/106/110112/114/122 94 94| 971102 96/ 97
U Q| 98| 98106102 97/ 97/154/154[134/118/116/167/146/122/122/118139/147/104/104/107/112 98| 98
L Q| 90/ 92 93 90 92 92/110/118108/104/1021100 99/100102102/106 96 93 86 86/ 93 87 92
MAR. 2022 n'Es (KM
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| ONOSPHERI C DATA STATION Wakkanai

MAR. 2022 TYPES OF Es

+ 9 H)
1.0MHz TO 30.0MHz IN 15.0SEC I N MANUAL SCALING

135°E MEAN TIME (G. M. T.

SWEEP

LAT. 45°10.0"N LON. 141°45.0"E

oD oD
N L —i Lol 0O Lo L <+ L L L L L oL L —| O
N N
N L L —i L L —i L <+ L —i L ool oL —i T N ) Ny N N N NN Lol AL~ Lol oL —i| N
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N L —i Ll —i L —i L — L L Loyl — s L — L L Lot ol —| O
o o
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D D
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~ O O LN O ~
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Al &I N SN 1O - | S 1 SN Sl ONPOANON I OO0 NN I Ny
o L O (O —i L m g O La—| O
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| ONOSPHERI C DATA sTATION Kokubunji

MAR. 2022 fxI (0.1MHz) 135°E MEAN TIME (G.M.T. + 9 H)
LAT. 35°43.0"N LON.139°29.0'E SWEEP 1.0MHz TO 30.0MHz IN 15.0SEC I N MANUAL SCALI NG
H
p~]00101102(03{04/05/06(07({0809/1011|12/13/14|15(16{17/18(19(20(21/22/23
XX X X X X XX X X X X
L] 45 47| 50 49| 46 37 62 50| 48 48| 45 48
XX X X XX XX X X XX
20 47 47 49 47| 46 36 74 53] 50/ 49 48 47
XX X XXX X X~ X X X XX
3| 45 45 47| 53] 40| 40| 45 65 52| 54/ 55 51 48
XX X X XX XX X X XX
A\ 46| 46 46 45 46 42 66 67) 64 58 52 52
XX X X X X X~ X X X X X
5| 54 53 51 51| 50 49 700 64 64 57 51 56
XX X X X X XX X X X X
6| 53 52 52 53 52 36 76/ 66| 70/ 62 44 45
XX X X X X X~ X X X X X
1] 45 46 46 46| 43 41 72 56| 50 46 48 50
XX X X X X XXX XXX
8| 47 47 48 47| 47 45 72 67| 56/ 51 51 51
XX X X X X XXX X XX
9| 51 48 47 46| 46 44 76/ 56| 52 50/ 50 48
XX X X X X XX X X X X
10| 45 47 47 50| 49 38 78 59| 56 54 52 52
XX X X X X XX X X X X
11 57 51| 52 50| 49 44 78/ 72| 66 56 56 58
X X~ X X XX X X X X
12 58 60 60 58 60 40 62 84 66| 62 63 57 59
X~ X XX X X X~ X X X XX
13| 58 58 60 54 42 38 76 65 60| 61 60 56
X- X XX XX X~ X X X X X
141 53 51 51 58 50 42 77 68| 65 61 55 54
XX X XXX X~ X X X XX
15| 54 56 56 54 48 46 82 65/ 62 60 55 53
X X X X X X X X
16 55 53 54 53] 50 56 79/ 56| 53 60/ 52 60
X~ X X XX X~ X X X X X
171 60 54 54 55/ 52 47 83 64 56 56 50 46
XX X X X X X~ X X X X
18 47 47 48| 50| 46 37 69| 62 48 48 48
XX XX XX X~ X X X X X
19| 48 48 50 48| 41 38 81 70| 62| 60 55 56
XX X X X X XX X X XX
20| 55 59 52 53] 50 45 84 65 58 54 55 54
XX X X X X XX X X X X
21| 57 56 54 54| 51 486 71 66| 63/ 62 62 63
- X X X X X X~ X X X X X
22| 62 60 60 58] 53 46 80/ 63| 58 58 60 60
X~ X X X X X X~ X X X X X
23| 57 55 55 53] 52 53 86/ 78| 67 63 54 55
XX XX XX XX X X X X
241 54 54/ 56 60| 41 38 75 74| 63/ 62 62 60
X-X X X XX XX X X X X
25| 62 62 56 52 52 48 83 73] 59/ 59 58 57
X X X X X X XX X X XX
26| 59 58 55 53] 48 46 94 75| 58 58 58 58
X~ X XK X X X X~ X X X X X
27| 58 57 57 55 48 48 81 68 62 62 60 60
X~ X X K X X X X~ X~ X X
281 63 63 62 56 51 51 100 64 62 61 62
X~ X X X X X XX X X X X
291 63 62 62 61| 53 46 111 90| 70 63 64 64
X~ X X X X X X~ X X X XX
30| 62 60/ 60 60 52/ 52 95 82| 70/ 68 71 70
X~ X X X XX X™ X X X XX
31| 68 66/ 66 63| 58 58 110, 82| 65 67 67 67
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNTI 31 31/ 31 31| 31 31| 2 30 30| 31 31 31 31
X X X X X X X X X X X X
MED| 54/ 53 54| 53| 49 45/ 54 78/ 66| 62/ 59 55 56
X~ X X X X X X~ X X X X X
U Q| 59 58 57 56| 52 48 84/ 72| 64 62 60 60
X~ X X X X X X~ X~ X X X X
L Q| 47 47 49 50| 46 38 74/ 63| 56/ 54/ 51 50
MAR. 2022 fxI (0.1MHz)
NATI ONAL | NSTITUTE OF | NFORMATION AND COMMUNI CATI ONS TECHNOLOGY, JAPAN



MAR. 2022

| ONOSPHERI C DATA sTATION Kokubunji

foF2 (0.1MHz)
LAT. 35°43.0"N LON. 139°29.0'E

SWEEP

135°E MEAN TIME (G. M. T.

1.0MHz TO 30.0MHz IN 15.0SEC IN MANUAL SCALING

+ 9 H)

66
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16
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39

41

44

43

40

31

35

59

69

81

80

86

92

90

78

72

73

72

56

43

42
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39

42

41

41

43

41

40

30

39

58

70

80

80

86

86

96

88

79

81

81

68

47

44
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42

41

39

39

41

47

34

34

39

65

71

75
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86

84

89

82

80
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76

59

46
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45

42

40
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39

40

36

42

58

70

82

74

92

94

93

94

83

80

72

60
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58

52

46
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48

47
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45

44
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50

71

80

84

95

100
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98
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86

78

74

64
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| ONOSPHERI C DATA sTATION Kokubunji

67

MAR. 2022 foF1 (0.01MHz) 135°E MEAN TIME (G.M.T. + 9 H)
LAT. 35°43.0"N LON.139°29.0'E SWEEP 1.0MHz TO 30.0MHz IN 15.0SEC I N MANUAL SCALI NG
DH 0001/0203[04/05/06/07(08(09(10/11|12/13/14/15/116/17/18|19]|20(21|22|23
L L
1 4761472
AL L [ C
: [ L4QE L L[ L
3
O C [T
4 184484472
X A VA A A
5 497
6 L 00 L 00 LI . L
0 [ T 0O T
7 480
[ 0 LU L[ L L
8 480
g U0 U U U [ [ O ¢t
10 A X A A A
11 L. A L[ 00 L[ L
[T N A A
12 [T L516U U [ L
13 L50ﬁ462 [ [T
14
{5 [ AL U U O ¢
16 L. L. .0 00 L. . L. A
U0 [ O ¢t [ L
L [ [T L48E [ L
18 L4SE [ 0 O T
19 4921492
[ C [ [T
20 524500 480
LU L L L
21 48814720 |96 1412
00 C A A A L A
22 [T A48E [ [ A
23 0 ¢ L4BE 47% [
24 0 [ T 508 [ L
25 [T Lﬁgﬁ 0O O T
26 [ L Slf U O ¢t
1 [T A512 O O [ A A
28 L52ﬁ X A A
29
[T U U [ [ [ L
30 L49E U U U U L L A
31
0001/0203[04/05/06/07(08(09(10/11(12/13/14/15/16/17/18/19]20(21|22|23
CNT 1 3 110 100 4 2 1
MED 452488/492/488/492/476/412
UQ 496516496498
L Q 4801484480480
MAR. 2022 foF1 (0.01MHz)
NATI ONAL I NSTITUTE OF | NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY, JAPAN
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| ONOSPHERI C DATA sTATION Kokubunji

f0E (0.01MHz)

+ 9 H)

135°E MEAN TIME (G. M. T
1.0MHz TO 30.0MHz IN 15.0SEC IN MANUAL SCALING

MAR. 2022

SWEEP

LAT. 35°43.0"N LON. 139°29.0"E
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| ONOSPHERI C DATA sTATION Kokubunji
MAR. 2022 foEs (0. 1MHz) 135°E MEAN TIME (G.M.T. + 9 H)
LAT. 35°43.0"N LON. 139°29.0'E SWEEP 1.0MHz TO 30.0MHz IN 15.0SEC IN MANUAL SCALING

H
p~]00101102(03{04(05/06(07]0809/10/11(12/13(14|15(16(17(18(191(2021/22
E B[E B[E B[E BI[E Bl[E BJ[E B J AJ A
11716 16 16 16| 16 16 16 24| 32 39 39 42| 42 42| 40/ 36 33 30 30 24] 24 23 23
T A EBE BE B G q G G § G GJ AT A E B
20728 22 22 20 16 16 15 34/ 35 39 41 27 27| 23 26 17
E BE BE BE BE B E B 6 G § G G G § GIAT AT AT A ©EB
31716 16/ 16 16 16 20 16 24| 34 5272934 44 21 16
E BE BE BE BE BE BE B G G g T AT AT AE BT A
41716 15 15| 15/ 15 15/ 16 26 38 38| 42| 40 39 32 25 34/ 36| 28 16 28
E Bl[E B[E B[E B|E B E B G G G G GE BE BJE B[E B[E B
5|716 15 16 16 16/ 20 16 38 39| 40 41 33 15 15| 16/ 17 16
E B[E Bl[E BE B E Bl[E B G G G G § G E B[E BI[E B[E B
6|15 16 18 16| 24 16 16 33 36 36| 37 24/ 15| 16 16 16
E Bl[E Bl[E Bl[E BI[E Bl[E B/E B G G @ G G GJ A GE BE B[E BE BE B
71716 16 16 16| 16 16 16 25 36 40 41 15 15| 15 15 16
EBE BE B |E BE B G G G §d G G G G G GEBEB |J AE B
81715 15 16 21| 16 16 20 31 15 15 21|25 16
E BE BE BE BE BE BE B G G § G G G § 7 AE BE BEE BE BE B
91716 16/ 16| 16 15 16 16 34/ 35 3235 16/ 16 16 16 16
E Bl[E Bl[E Bl[E BJ[E Bl[E B|[E B G @ G G J AE B[E B[E B[E BE B
10716 16 16 16| 16/ 16 16 34 36 40/ 41| 36 36 15 15| 16 16 16
E B E BE BJ AE BE B @ J A A G G GE BE Bl[E B[E BE B
110716 18 16 16| 30 16 16 33 3952 46 40/ 36 35 16 16| 16 16 16
E Bl[E Bl[E BI[E B|[E BI[E BIE G GJ A G G G G G GE B E BlE BlE B
12716 16 16 16| 16 16 16 37 41 30 17 23| 16| 16 16
EB |E BE BE BE BE B § G G G |J AE BE BJ AF BU A
13716 22/ 16 16| 16/ 16/ 17 26 33/ 36/ 38 35 40 19 16 40| 16| 34 22
E BE BE BE BE BE B T AT AT A g GJ A EB [T A
141 24/ 16 16 16 16/ 16/ 20/ 28| 34 38/ 51 48| 62 41| 37 49 30 22| 16 25 30
T A T AT AT A G G G T AT AT A T AT AT AT AT AT |E BE B
151737 24 36 37| 34 25 24 41 54 64/ 58 41/ 46 37 33 42 41| 23/ 16 16
J AJ A J A G GJ A G J A J AJ AJ AJ AJ AJ A
1675434 24 24| 36 24 23 400 40 41 40/ 44 3714231 28 67/108 32 20
E Bl[E BlE B J AJ AJ A GJ A G g G GJ AJ AJ A
L7121 21 21 21] 16 16 16 36 41 40| 41 47 30/ 32 25 24 21
EBEBEBEB G G G G G J @ ¢ GE B/J AJ AE BE B
18] 21/ 21/ 16 16| 16 16 39 39 30 1424 24] 16| 16
E BT AT AT AT A G G G G E B T AE B
191716 26 34 27 22 21 30] 33 42| 42 34 34 26 15 24| 24 27 16
E BE BE B EB8 G G G § G G GE BE BJ AE B
20716 16/ 16 19 19 16 35/ 38 40 40/ 40 16 16 22/ 16 20
E B E BI[E B G G G J A Gt BJ AJ AJ A
211 20 21/ 16 23 16 16 20 29| 33 38 41 40/ 36| 33 16 34 27 33 21
E BlE B E BlE BlE B GJ A J AJ A AJ AJ AU AU A
221|716 16 24 16 16 16 22 29| 34 36 46| 46/ 447049 51 36 47 36 27 20/ 20
E Bl[E Bl[E Bl[E BI[E B/[E B G § G J A
231|716 16 16 16 16 16 22 29| 38 40 44/ 39| 40/ 40 28 19 21] 25/ 25 23
E BE BE BE BE BE B G § G GE BJ A E B
241716 16/ 16 16| 16 16 24 31| 34/ 38 39 40| 38 41 16 26| 22 20 16
E BE BE BE BE BE B G G § G GEBE B EBEB
25716 16/ 16 16 16 16 23 28| 33 37/ 36 39 43 16 16| 21/ 16 15
E B[E B[E Bl[E BJ[E B[E B § G E B J A
26| 16 16/ 16 16 15 16 22 29| 34/ 39 39 38 39 38 27/ 16 20 2427 19
E Bl[E BI[E B E B J A A GJ AU AU A GJ A J AJ A
27| 20/ 16 16 16 19/ 15 21 29| 34 39 39 51 48 45 40| 35 24 21] 22723 41
EBEBE BE B G GT A G G G GJ AT AT AT AT AT A
281 200 20/ 16 16| 16 16 34 38 64 44 40 36 36 52 4750 33
J A E B ¢ J AJ AJ AJ A J AJ A J AJ AJ A
291 2528 22 24] 24/ 16 23 38 38 45 45 4450 47 48| 36 46/ 40| 65/103 53 53
EB EB E B TA G § G T AE Bl 7 AT A
30| 16 21/ 16 21| 20/ 20/ 16 29| 34 39 41 41) 37 32 30 22 16| 22 24, 28
E BE BE BE BE B g 6 G T AT AT AT AT AT A
31| 21/ 716 16 16 16 16 23 32| 38 42 42 41 41| 38/ 4026 23| 46/ 52 33
0001(02:03(04/05/06(07(08(09/101(21(12/13/14/15|16/17/18(19]201/21|22
CNT| 31/ 31 31 31| 31/ 31 31 31| 31 31 31/ 31| 31 31 31 31| 31 31 31 31| 31 31 31
E B[E B[E BE BI[E BE Bl @ G G
MED|" 16| 16 16| 16| 16/ 16 25| 34/ 37 39 39 39 36 30/ 25 19 23] 23 23 19
J A J AJ AU AU AU AU AJ A
U Q| 21) 21 18 21| 19 16 22 29| 34 39 41 42 42 41) 40 37| 36| 35 30 34/ 27 27 23
E B[E Bl[E Bl[E BJ[E Bl[E B|[E B G G G G G G G @ G GE BE BE BE BE B
L Q| 16 16/ 16| 16 16 16 16 35 16 16| 16 16 16
(
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| ONOSPHERI C DATA sTATION Kokubunji

MAR. 2022 fbEs (0.1MHz) 135°E MEAN TIME (G.M.T. + 9 H)
LAT. 35°43.0"N LON.139°29.0'E SWEEP 1.0MHz TO 30.0MHz IN 15.0SEC I N MANUAL SCALI NG
H
p~]00101102(03{04/05/06(07({0809/1011|12/13/14|15(16{17/18(19(20(21/22/23
E B[E B[E B[E BI[E Bl[E BJ[E B E B[E BI[E B[E BI[E B
11716 16 16 16 16 16 16 23/ 32 36/ 38/ 39| 39 39 38 34 30/ 25 16 16| 16 15 15 16
E BE BE BE BE BE BE B G q G G § G GE B |F BE BE BE B
20716 16 16 16| 16 16 15 31 34 37 40 16 19| 16 16 17 16
E BE BE BE BE BE BE B G 6 § G 6 G g G E BE BE B
31716 16 16 16| 16 15 16 24| 32 34 19 20| 20/ 16 16 16
E BE BE BE BE BE BE B G G g EBEB [EB EB
41716 15 15| 15/ 15 15/ 16 25 34 35 40| 38 37 29| 24/ 16 16| 18 16| 18 15
E Bl[E Bl[E Bl[E BI[E Bl[E B/[E B G G G G GE B[E BI[E Bl[E Bl[E B[E B
5|716 15 16 16 16 16 16 38 38| 37 37 32 15 15| 16 17 16 15
E B[E B[E B[E BI[E Bl[E BJE B G G G G § G E B[E B[E BlE BE B
6|15 16 18 16| 16 16 16 30/ 33 34| 34 18 15| 16 16 16 16
E Bl[E Bl[E Bl[E BI[E Bl[E B/E B G G @ G G G GE B[E BI[E BI[E B/[E B/E B
71716 16 16 16| 16 16 16 24 34 37 32 15 15| 15 15 16 16
E BE BE BE BE BE B G 6 G § G G G § G GEBE BE BE BE BE B
81715 15 16 16 16 16 19 27 15 15| 16| 16 16/ 16
E BE BE BE BE BE BE B G G § G G G G E BE BIE BE BE BE B
91716 16/ 16| 16 15 16 16 29| 32 30/ 30| 16/ 16 16 16| 16 16
E Bl[E Bl[E Bl[E BJ[E Bl[E B|[E B G @ G G E Bl[E BI[E Bl[E B/[E B[E B
10716 16 16 16| 16/ 16 16 33 35 38 38| 34/ 28 15 15| 16 16 16 16
E B[E B[E BE B[E BE BlE B @ G G GE BE BE B[E Bl[E BE B
110716 16 16 16| 16 16 16 320 36 42| 40 37 36 32 16 16| 16 16 16 16
E B[E B[E B[E BIE BE BE BB G G G G G G G GE B[E BI[E BI[E B[E B/E B
12716 16 16 16| 16 16 16 32 40 28 17 16| 16 16 16 16
E BE BE BE BE BE BE B 9 @ G G EBE BE BE B |E BE B
13|16/ 16/ 16 16| 16/ 16/ 17 26 32 35 36 34 32 19 16 16| 16/ 29/ 16/ 16
E BE BE BE BE BE BE B Cme E BE BE B
14716 16 16 16| 16/ 16 20 25/ 31 37 44/ 42| 56 38| 36 37/ 21/ 16| 16 16 19 22
EBEB [EB [EBEB § G G E BE BE BE BE B
15(716 16 20/ 16| 19 15 16 40/ 40| 40| 40 38| 36| 32 23 23 16| 16/ 16 16 16
E B[E BE BE B[E BE BE BB G G G E B[E B
16| 16 16 16 16 16 16 16 34 40| 36 40/ 40 36| 35 25 20 37| 27 26 16 16
E Bl[E Bl[E Bl[E BI[E Bl[E B/[E B G G @ G G E Bl[E B/E B
17716 16 16 16| 16 16 16 32 34 40| 41 35 18 21| 21 16 16 16
E BE BE BIE BIE BE BB G G G G G d (@ ¢ GE B E BI[E BI[E B[E B
18| 16 16 16 16| 16 16 36/ 36 27 14 17 16 16 16 16
E BE B EBEB G G G G G E BE BIE BE BE BE B
19716 16 19 19 16 16 29| 31 41] 41 33| 32 23 15 15| 16| 16 16 16
EBEBEBEBEBEB G G G § G G GE BE BE BE BE BE B
20716 16/ 16 16| 16/ 16 32/ 36 40 36 36 16 16| 16/ 16 16/ 16
E B[E B[E B[E BI[E B[E B G G G GE B E B[E BlE B
210716 16 16 16| 16 16 18 28| 32 35 37 35 35 29 16 28| 21 16 16 16
E Bl[E Bl[E Bl[E BI[E Bl[E B G E Bl[E B/E B
22|16 16 16 16 16 16 20 28| 32 35 41] 45 44 56 38| 42/ 30 40 28| 23 16 16 16
E Bl[E Bl[E Bl[E BI[E B/[E B G @ G E BI[E BI[E BI[E B[E B
231|716 16 16 16 16 16 20 28| 34 39 43 38| 40 38 26/ 19/ 17| 17 16| 16 16
E BE BE BE BE BE B G § G GE B |F BE BE BE B
241716 16/ 16 16| 16 16 22 29| 32| 36 38 39 35 38 16 19| 16 16 16/ 17
E BE BE BE BE BE B G G § G GF BE BE BE BE BE B
25(716 16 16 16 16 16 21 27 33 35 34 37 41 16 16| 16/ 16 15 16
E B[E B[E Bl[E BJ[E B[E B § G E B[E BJE B E B
26| 16 16/ 16 16 15 16 20 28| 33 37 37 36 36 36 25 16 16| 16 18 16/ 16
E Bl[E Bl[E Bl[E B|[E Bl[E B G GE B[E BI[E B[E B E B
271|716 16 16 16 16 15 20 26| 32 36 38 40| 41 36/ 34 30 16 16| 16 16 26 16
E Bl[E B[E B[E BI[E BIE B G G G G @ G E Bl[E B/E B
281|715 16 16 16| 16 16 32| 36 46 42 39 28 26 42 22/ 16| 16 16
E Bl[E B[E Bl[E BI[E Bl[E B ¢ E B
290716 17/ 17 16| 16 16 21 36/ 36/ 40/ 43 40 40 41) 41| 33 36/ 30| 63| 49 22| 21 16
E BE BE BE BE BE BE B G § G E BE BE BE BE B
30| 16 16/ 16 16| 16 16 16 26| 33 34 40/ 40 36| 32/ 28 18 16| 16 16/ 16 16
E BE BE BE BE BE B g 6 G E BE B E BE B
31( 16 16| 16 16 16 16 23 30 37 40 40 38 40| 36/ 30 16 16| 22/ 28 16/ 16
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 31/ 31 31 31| 31/ 31 31 31| 31 31 31/ 31| 31 31 31 31| 31 31 31 31 31 31 31 31
E B[E B[E B[E BI[E Bl[E B|[E B G G E B[E BI[E B[E BI[E B[E B
MED|" 16| 16 16| 16| 16 16/ 17 24| 32 34 37 37 35/ 35 28 23 16 16| 16 16 16 16
E Bl[E Bl[E Bl[E BI[E Bl[E B E B
U Q| 16 16 16| 16| 16 16/ 20/ 28| 33 36/ 40/ 40| 40| 39 38 36| 32 28 19 19 20/ 16 16/ 16
E B[E Bl[E Bl[E BJ[E Bl[E B|[E B G G G G G G G @ G GE BE BE BE BE BE B
L Q| 16/ 16 16| 16| 16/ 16| 16 32 16/ 16| 16 16 16/ 16
MAR. 2022 ftbEs (0.1MHz)
NATI ONAL | NSTITUTE OF | NFORMATION AND COMMUNI CATI ONS TECHNOLOGY, JAPAN



MAR. 2022

| ONOSPHERI C DATA sTATION Kokubunji
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SWEEP
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LAT. 35°43.0"N LON. 139°29.0"E
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135°E MEAN TIME (G. M. T.

1.0MHz TO 30.0MHz IN 15.0SEC IN MANUAL SCALING

+ 9 H)
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LAT. 35°43.0"N LON.139°29.0'E SWEEP 1.0MHz TO 30.0MHz IN 15.0SEC I N MANUAL SCALI NG
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MAR. 2022 h'F2 (KwM) 135°E MEAN TIME (G.M.T. + 9 H)
LAT. 35°43.0"N LON. 139°29.0'E SWEEP 1.0MHz TO 30.0MHz IN 15.0SEC IN MANUAL SCALING
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+ 9 H)

135°E MEAN TIME (G. M. T
1.0MHz TO 30.0MHz IN 15.0SEC IN MANUAL SCALING
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| ONOSPHERI C DATA sTATION Kokubunji
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MAR. 2022 h'E (KM 135°E MEAN TIME (G.M.T. + 9 H)
LAT. 35°43.0"N LON.139°29.0'E SWEEP 1.0MHz TO 30.0MHz IN 15.0SEC I N MANUAL SCALI NG
H
p~]00101102(03{04/05/06(07({0809/1011|12/13/14|15(16{17/18(19(20(21/22/23
B B
1 Bll410410410%108108106106112112
2 1120104104 114114114114112110112
3 110/110/110/110/110{112/110/110/110{110
B A A A
4 B110112 11211£112112112 112
5 B11211211211%\11%\ 108/108/108/108/108
6 B108108108 10810810810810%116
/ B116116114114114114114114114 112
8 B112112112112112112112112110110110
9 B112112112112112112112112110119\11%
10 110/110112112112/112112/112/112
B Al A A A A
11 3112110112 110 110110
12 B110110 110110110110110110112118
13 108/108/110/110/110{110110[110/110
B A A A A
14 110/110/110/110/110 110/110
B A A A A A B
15 114114110104 112
B Al A A A Al A
16 1120110 1120 112112
B A A A A
17 112 11211120 1114/110{110/110
A A A B
18 116/116/116/110/110[110{110 112 Allg
19 110110110110110112110110110
20 13%110112112112 11211211%11211%112
21 1121121121121121121120 114 112
B " A
22 110/110/110/110 110110110 110
B A A
23 1201201110 1110 ]108/108/108|108/116
B A A
24 8116116116112 1121120112112
25 11201121108/ 1108[108/108/108/108/108/108
B A N A A
26 11001121108 1106 11201121112
B A A A A
27 1121112112112 112 118
A A A
28 116/112/112/108 114 1108108108
N A A A A A A A
29 108/108/108 108
B B A A
30 ; 10810411211210810%108112
31 110/110110110/110/110/110/120 |112
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT 50 300 29/ 25/ 20/ 21| 22 21 24 25/ 20| 20
MED 116/112(112/110/120/110/112/110/2110/110[110/110
U Q 1241120112112112112)112)112)112)112)111)112
L Q 1009/110[/120/109/110[220/110/109/108/109{108/110
MAR. 2022 n'E (km
NATI ONAL | NSTITUTE OF | NFORMATION AND COMMUNI CATI ONS TECHNOLOGY, JAPAN




| ONOSPHERI C DATA sTATION Kokubunji
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MAR. 2022 h'Es (KM) 135°E MEAN TIME (G.M.T. + 9 H)
LAT. 35°43.0"N LON.139°29.0'E SWEEP 1.0MHz TO 30.0MHz IN 15.0SEC I N MANUAL SCALI NG
H
p~]00101102(03{04/05/06(07({0809/1011|12/13/14|15(16{17/18(19(20(21/22/23
B Bl Bl Bl Bl B B
1 152/164/152/152/140/138/126/126/124{118/110/ 98 92| 92| 92 88 88
BB B G qd G G § G G B B
2| 86 86 86100 146/136 96 166 82 82| 82 82
B B B B B B G 6 §d G G G g G B
3 82 1160160 88 88 88| 88 88 88
B B B B B B B G G g B B
4 148 98/ 921156150 1130 |102/122/102/1186/102 88
B B B B B B G G G G G B B B B B B
5 112 164152 96/116 116
B Bl Bl B B B G G G G § G Bl B B B
6 94 1141141100, 94 78 82
BB B B B B B G Cme G G G G B B B B B B
! 148] 138 144 106
B B B BB G 6 G §d G G G G G G B B BB
8 78 124124 80 86
BB B B B B B G G § G G G G B B B B B B
9 118118 146120
BB B B B B B ¢ § G G B B B B B B
10 146/146 1261120100100
B B B B B G G G B B B B B B
11 88 86 1381141102102 1102102/100
BB B B B B B 4§ G T ¢ ¢ G § G B BB B B
12 94134 120 96
B BB B B B 9 @ G G BB B B
13 90 154160160140 118]104 104 1100100
B B B B B B q G B
141100 144613%12%120120100100100 86 86 86 9% 8% 88
15| 90/ 90/ 82 82 82 82 92 1 152 88 9@ 921126 98 98 98 94 94| 94 94
16| 94/ 94 94| 94| 94 94 94 94 90| 90 94/116/118[100 98 96 96| 96 96 96/ 96
B B B G § G G B
171 g4 84 84 90 90/ 90| 96/152 92 82 82| 84 84 84
B B B B G § G G G § G g G B B B B
18] g8 88 92 94 94 94 94
B G G G G G B B
19 94 94| 88| 88 88 |128]156 156{156 102100100 98| 98| 98 98
B B B B G G G G B B B B
20 98| 94 1341134 1102 112120 104 1104
B B B G G G B
21 9% 9% 9% ; B114140140124124(13 1021132104 104104 98 9811%
22 110 144/138/138/138  |102/126/120/114/114/102/110 98 98] 98 98 98
BB B B B B G § G B
23 118/138/116/114/104/108 921162 162134/124/100100/100
B B B B B B G § G G B BB
24 1221220122122112 96| 94/100 100/100/100
BB B B B B G 6 § G G B B B B B
25 116/134/1321122/104/120[1386 110
BB B B B B Cme B
26 1321134/120/114 98 98 98 98 138 |100| 98/ 98/ 98 92
B B B B G G B
271 92 902 1124138/134/1122122/102] 98 100/ 90| 88 88 88100100 92
BB B B G G G d G
281 92 92 . 128122 104102 92 90/ 90/ 90| 90/ 96 90 90
29 9g 88 8% 88| 88 11% 11810210(2310(2310213104 98 98[1241102100 9% 92 90 94 94
30 88 88| 88 88 94| 94| 94 166/156138[160124/104 98 98 96 94
B B B B B g G G
311 90 124130/1112/112/118 120 98|1461104104104] 88 88 88 88
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 11 120 7 10| 9o 6 12 18 23 24 21 18| 14 16 16 15 17 16/ 16/ 21| 22| 19 16 13
MED| 90| 89 88 89 88 88120138[132(1191104/102/102/101/113/116{104/103/ 95/ 96 97/ 98/ 95 92
U Q| 92| 91 94 94 94 94/124148[146/135129/140/138/123/126/120{122/121/101/102100 98 98/ 95
L | g8l 88 84 88 87 82/115/128118/107 991102 96/ 931100 98/100 98 87 89 90 88 88 88
MAR. 2022 n'Es (KM
NATI ONAL | NSTITUTE OF | NFORMATION AND COMMUNI CATI ONS TECHNOLOGY, JAPAN
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| ONOSPHERI C DATA sTATION Kokubunji

MAR. 2022 TYPES OF Es

+ 9 H)
1.0MHz TO 30.0MHz IN 15.0SEC I N MANUAL SCALING

135°E MEAN TIME (G. M. T.

SWEEP

LAT. 35°43.0"N LON. 139°29.0"E
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| ONOSPHERI C DATA sTaTION Yamagawa
MAR. 2022 fxI (0.1MHz) 135°E MEAN TIME (G.M.T. + 9 H)
LAT. 31°12.0'N LON. 130°37.0'E  SWEEP 1.0MHz TO 30.0MHz IN 15 0SEC IN MANUAL SCALING

H
p~]00101102(03{04(05/06(07]0809/10/11(12/13(14|15(16(17(18(191(2021/22
XX X X X X XX X X X
L] 47 46| 48] 48| 48 35 78 60| 55 55 52
XX X X XX XX XX
2| 43 45 47 48| 48 37 71| 57 55 50
XX XX X X X XX~ X XX
31 47 45 44 49] 38 38 33 81 62| 54/ 56 56
XX X XXX X~ X~ X0 X X
A1 48 47 46 49 48 36 79/ 70| 65 63/ 55
XX X X X X X~ X~ X X X
5| 500 49 47 48] 51| 43 82 69| 66 62 50
XX X X X X XX X X X
6| 48 49 47 48| 45 42 87 85 78 64 38
XX X X X X X~ X X XX
1| 45 45 45 50| 40 38 88 64 61 54 52
XX XXX XX X~ X XX
8| 49 46 47 47| 47 44 47 81| 77 64| 54
XX X XXX XX X XX
9| 46 45 45 45| 45 42 105 86| 65 53/ 50
X~ X X K K X X~ X X X X
10| 45 44/ 44 46| 46| 36 100 78 72| 66| 58
XX X X X X X X X X X
111 53 53 52 52| 50 41 96/ 87| 75 56 52
XX X X X X X~ X X X X
121 53 54 52 56| 64 35 104 94| 80 75 72
XX XX XX X~ X~ X XX
13| 64/ 65 65 58| 44/ 38 94 76| 67| 66 67
X~ X XX XX XX~ X X X
141 58 58 59 63 52 42 93 79| 69 62 56
XX X XXX XX~ X XX
15| 56 56 56 53 45 40 93 83| 65 65 61
XX X X X X X X X X X
16| 54 57 57 60| 54 44 94 66| 54 54 52
X~ X X X X X X~ X X X X
171 57 50 50 500 49 41 113 96| 77 64 60
XX X X XX X~ X~ X X
18 48 48 48 50/ 52 33 74] 66 54 48
XX X X X X X~ X~ X X X
191 49 49 50/ 52| 50 40 83 75 66 59 56
XX X XXX XX~ X X X
20| 54 52 51 50| 52 44 98 82| 68 58 56
XX X X X X X X X X X
21| 59 59 55 53] 48 45 82 74| 70/ 69 58
X~ X X X X X XX X XX
22| 42 60 55 55| 53 47 84 78| 66 62 63
X~ X K K X X X~ X X X X
23| 64 60 59 56| 54 57 97 89| 78 63 60
X~ X XX XX X X~ X~ X X X
241 59 60| 62 67| 39 34 38 84 82| 68 60 61
X™ X X X XX X~ X X X
25| 62 64/ 60/ 50 49 46 77| 68 60 62
X X X X X X X~ X X X
26| 59 59 59 53| 44 42 82 66 63 63
X~ X X X X X XN~ X X X
27| 61 60 61 60| 53 49 85| 65 64 64
X~ X X X X X X~ X K X X
28| 65 66 68 54 46 45 109 86| 78 70/ 67
X~ X X X X X X X~ X X X X
29 64 64 63 60 60 38 45 122106] 80 71 68
X~ X X X X X X~ X X X
30| 74/ 71 70/ 77| 61 48 100] 79 70, 75
XX X X X X X X~ X X X
311 77 7170 12 72| 64| 54 55 95| 74 66 68
0001(02:03(04/05/06(07(08(09/101(21(12/13/14/15|16/17/18(19]201/21|22
CNT| 31 31/ 31 31| 31 31| 5 23 31| 31 31 31
X X X X X X X X X X X X
MED| 54/ 54 52| 52| 49| 42| 45 93 81| 68 63 58
X~ X X X X X X X~ X~ X X X
U Q| 62 60/ 60 58 53 45/ 51 100 86| 77 66/ 63
X~ X X X X K X X~ X X X X
L Q| 48] 47 47| 49| 45/ 38 36 83 74 65 56 52
MAR. 2022 fxI (0.1MHz)
NATI ONAL | NSTITUTE OF | NFORMATION AND COMMUNI CATI ONS TECHNOLOGY, JAPAN



MAR. 2022

| ONOSPHERI C DATA sTaTION Yamagawa

foF2 (0.1MHz)
LAT. 31°12.0"N LON. 130°37.0'E

SWEEP

135°E MEAN TIME (G. M. T.

1.0MHz TO 30.0MHz IN 15.0SEC IN MANUAL SCALING

+ 9 H)
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90
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93
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72
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37

31

39
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27

50

59

72
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90
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97
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93

88

65

50
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43

32
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27
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68
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71

86
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92
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50

67
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76
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32

32

59

69

78

87

92

100

103

102

98

92

83

78

68

59

50

46

45
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| ONOSPHERI C DATA sTaTION Yamagawa
MAR. 2022 foF1l (0.01MHz) 135°E MEAN TIME (G.M.T. + 9 H)
LAT. 31°12.0'N LON. 130°37.0'E  SWEEP 1.0MHz TO 30.0MHz IN 15 0SEC IN MANUAL SCALING

H
p~]00101102(03{04(05/06(07]0809/10/11(12/13(14|15(16(17(18(191(2021/22
Al L L L A A L L L
1 488
[ [ [ [
2 484 |504464/484
UL o U U L A
3 508
LU QU T A T
4 516504 1504
A 0O U O L
5 464
6 L L L [ L L L
L 00 O I L
! 492
3 T 1 A A
[T N A R
d [ L500 T [
10 L512 A A I L
= L Lsof O O T
12
13 U U o 0 AL
i N N B
14
UL A A A A
15 556
L L [[U QU L L L L
16 528540
N L2 A A A
17 488/488
[ OULU L LU O O T
18 496532 476
UL QUL LUl O U A
19 488 |532 488
0 L NUL AT
20 500492484 1484
L L L
21 4884885001472  |396
O L AL A
22 488/5200500
[ I T
23 452500[512/488
A |V
24 516
L A [ 0 T
25 516 528520
T U U O O T
26 520
T [ 0 T
27 L524 L52ﬁ52ﬁ | -
28 L5OE UL U O U A
28 A SQE T
30 504 |540
I
31 544
0001(02:03(04/05/06(07(08(09/101(21(12/13/14/15|16/17/18(19]201/21|22
CNT 20 14] 14/ 10/ 10 3 1
UL
MED 470500(504/512(502/484{396
ULU L UL
uo 516/528528520544
L Q 488[4920488476/484

MAR. 2022 foF1 (0.01MHz)
NATI ONAL | NSTITUTE OF | NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY, JAPAN
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| ONOSPHERI C DATA sTaTION Yamagawa

f0E (0.01MHz)

+ 9 H)

135°E MEAN TIME (G. M. T.
1.0MHz TO 30.0MHz IN 15.0SEC IN MANUAL SCALING

MAR. 2022
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| ONOSPHERI C DATA sTaTION Yamagawa
MAR. 2022 foEs (0. 1MHz) 135°E MEAN TIME (G.M.T. + 9 H)
LAT. 31°12.0'N LON. 130°37.0'E  SWEEP 1.0MHz TO 30.0MHz IN 15 0SEC IN MANUAL SCALING

H
p~]00101102(03{04/05/06(07({0809/1011|12/13/14|15(16{17/18(19(20(21/22/23
E B[E BE B E B[E BlE B G G G GE B E B[E BlE B
11716 16 16 20/ 16 16 15 20 38 39| 40 46 40 17 22| 21 15 16 15
E BE BE BE BE BE BE BE B G TA G G § G G T AJ AE B
20716 15 15/ 15| 15 15 16 15 37 37 39| 45 19 19 22 29 31 15
E BE BE BE BE BE BE B G § GJ A G |7 AT AT AE BT AT AT A
31715 15 15 15 15 15 16 24| 30 37 50 38 53 34/ 300 16| 26/ 29 44 26
E BE BE BE BE B T A G q G E BE BJ AJ AE B
41 24/ 20/ 16 16 16 16 16 22| 32 36 36 43 45 47 320 22017 17/ 2731 17
T A~ E BE BE BE BE BE B TATA G G G G G GE BE BE BE BE BE B
5(733 22/ 16 16| 16 16 15 15 32 36 42 45 20/ 15/ 16 16 16 16
E B G J A AU A GJ A G G GE BE B J A
6] 22 22 22 22| 22 21 16 33 44 50] 50 53 17 13| 22 24 24/ 23
EBE BE BE BE BEBEBEB G G G G G GJ AE BE BE BE BE BE B
71715 16 16 16| 16 15 16 19 41 41 36 32/ 18 16| 16 16 16 16
FBEBEBEBEBE BEB § G TA G G G GJ A GJ AE BE BE BE BE B
8| 16 15 16 16 16 16/ 16 34 38 43 36 36 17| 17| 16 16| 16
EBEBEBEBEBEBEB § G G § G G G GE B |E BE BE BE B
91715 15 16 16 16 16 15 37| 37 38 23 21| 16 16 16 15
E BE BE BE BE BE BE B T AT A7 AT AU AT AE BE B
10716 16 16 16| 16/ 16 15 24| 29/ 35 38 40| 40/ 42 43 52/ 43 30 35 38 42 28/ 16 16
E B[E BE BE B[E BE BE BB O GJ AJ AJ AJ AJ AJ AJ AJ A G E B[E B E Bl[E B
110716 16 15 15 15 15 15 44 46 48] 5055 58 42| 41 220715/ 15 25/ 16 15
E BE BE BE BE BE BE B G G G G § G EBE BE BE BE BE B
121|715 15 14 15 15 15/ 15 38 40 44| 42 38/ 19 16| 16 16 15 15
FBEBEBE BE BE BE B § G T A T A T AT AT AE BJ AT AT A
13|16/ 16 16 16| 15/ 15 15 36 38| 56| 42/ 46 79 40| 35 44/ 27 33 16 30/ 30 27
E BE BE BE BE BE B G 7 AE BJ A E BE B
141 20/ 16 15 16| 16 15 16 25 32 37 42| 40| 44 42 36| 35 33 18 44| 26/ 23 16| 16
T A E B QI A G G G 7 AT AT AT AT AT AT AT AT A
151732 21 21/ 716] 23 21/ 20 34 43 49 53 65 66 66 48 38| 30 25 21 21
J AJ A J A J A G G G E B J AJ AJ A
16 20728 34 22 63 22 22 20| 30 36 40| 41| 43 42 37 200 16] 20 45 64 56
T A EBEBEBEBEB [J AT AT AT AT AT AT A GJ AJ AT AT AL EB  EB
L71742 21717 16| 16 16 16/ 26| 53/ 48/ 40/ 44 49 53 45 505339 31| 23 16 20/ 16
EBEBEBEBEBEBEB G G GJ A [J A T AT AT AE B E B
18| 16 16 16 16| 16 16 16 42 40/ 46 39 39 35 33 28 36 22 31 16 24 16
E BE BE BE BE BE BE B G G q G § GI A 7 AT AT A
19716/ 16/ 16 16| 16/ 16 16 31 38 44 40 39 3027/ 2829 22 22
T AT A E BE B G T A [T AT AT AE BE BE BE BE B
20| 22733722 22 20/ 16 16 23| 33 37 42 40 4048 38 44 44 25 16| 16 16 16 16
E B[E B[E BE B[E BE BlE B @ JA QI A G G G G GE BE BE B E B[E B
21|16 16 16 16| 16/ 16 16 34/ 36 76 46 19 16| 16 23 16 16
E BE BE BE BE BE BE B e ¢ G 7 AJ AJ AT AT AJ AE BE BE B
22|715 16 16 16 16 16 17 46 40 39 4450 46 46 54 36| 33 15 15 15
E BE BE BE BE BE BE B G G G G G T A E BE B
231|716 16 16 15| 15 15 16 34/ 37 39| 38 39 34/ 26 29] 26 20/ 15 16
E BE BE BE BE BE BE B T AT AT A § GI A EB E BE B
241715 15 15 15| 15 15/ 15 26| 31 35 39 41/ 55 52 43 320 27/ 16| 22 23 16 16
E BE BE BE BE BE BE B T A G G § G G [EBEB JAEB
25|716 16 16 16 16 15 15 28 31 41 51 42 42 23/ 15| 15 2328 15
E BE BE BE BE BE BE B T AT A G G 7 AT AT A
26|15 15 15 16| 16 16 16 27| 32 36 41 41| 43 42 45 44 26/ 30| 37 31 22 23
E BJ AE BE BE BE BE B T A T AT AT A T A
27|16 28 16 16 16 16 16 33 36 41 42 45 43 46 44] 38 28 24| 23| 27/ 42 22 22
EBE B E BE BE BE B TA G JA G GI AT A [EBJ AT AE B
281|715 16 19/ 16| 16 16 15 34/ 37 40 42 40 46 53300 22| 16 44 34 15
EBEBEBEB G G I A § T AT AT AT AT AT AT A
291 22/ 19/ 20/ 16| 16 16 16 37/ 42| 42| 43 45 41 4387 76 66| 63 45 40 40
TATATA [EBEBEB G WA [TAIA G § G G 7 A |EBE BE B
30( 3430/ 30/ 22 16| 16 16 3139 4242 45 42 26/ 27| 26 15 15 16
E BE BE BE BE BE BE B G Cme G T AT AT AT A
310716 16 16 16 16 16 15 33 39 41 42| 44 42 32 242840 51/ 36
0001(02:03(04/05/06(07(08(09/101(21(12/13/14/15|16/17/18(19]201/21|22
CNT| 31/ 31 31 31| 31/ 31 31/ 31| 31 31 31/ 31| 31 31 31 31| 31 31 31 31| 31 31 31
E B[E B[E B[E BI[E Bl[E B|[E B G G
MED|" 16| 16/ 16| 16| 16 16 16 31 36 40 41| 42 42 42 32 25 22| 22 23 20
E BE B T AT AT AT AT AT AT AT AT AT AT AT AT A
UQ| 22/ 210 17 16| 16| 16/ 16/ 23| 33 37 42| 43| 45 45 45 39| 41 39 30/ 30| 28 29 30
E BE BE BE BE BE BE B G G @ G G G § G GE BE BE BE BE B
L Q715 16 16 16 16 15 15 38| 38 19 16| 16 16 16
MAR. 2022 foEs (0.1MHz)
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| ONOSPHERI C DATA sTaTION Yamagawa

MAR. 2022 fbEs (0.1MHz) 135°E MEAN TIME (G.M.T. + 9 H)
LAT. 31°12.0"N LON. 130°37.0'E SWEEP 1.0MHz TO 30.0MHz IN 15.0SEC I N MANUAL SCALI NG
H
p~]00101102(03{04/05/06(07({0809/1011|12/13/14|15(16{17/18(19(20(21/22/23
E B[E B[E B[E BI[E Bl[E BJ[E B G G G GE BE Bl[E BE BE BE B
1716 16 16 16| 16/ 16 15 19 37 37| 39 42| 37 17 16| 16 15 16 15
E BE BE BE BE BE BE BE B G G G G G G BE B [E BE B
2|16 15 15/ 15| 15/ 15 16 15 34 35 37 37 18 15| 16 18] 15 15
E BE BE BE BE BE BE B G G G EBEBE B [EB
31715/ 15/ 15 15| 15 15 16 22| 28 35 44 36 38 27| 23 16| 16| 16 25 16
E BE BE BE BE BE BE B G q G E BE BE BE BE B
41716 16| 16/ 16| 16 16 16 22| 29/ 33 35 38 43 39 30/ 19/ 17 17 17/ 17 17
E Bl[E BI[E BI[E B[E BIE BE Bl G G G G G G GE BE BI[E BE B[E BE B
5| 1816/ 16/ 16| 16 16 15 15 28/ 30/ 36 38 200 15 16/ 16 16 16
E B[E B[E B[E BI[E Bl[E BJ[E B G G G G GE BE B[E B E Bl[E B
6|16 16 16 16| 16/ 16 16 32 34 35 38 38 17 13| 16 21 16 16
E BE B[E B[E B[E BE BE BE B G G G G G G E Bl[E BI[E BI[E B/[E B/E B
71715 16 16 16| 16/ 15 16 19 40 38 35 26/ 18 16| 16 16 16/ 16
EBEBEBEBEBEBEB G G G G G G G E BE BE BE BE B
8| 16 15 16 16 16 16/ 16 33 36| 36 37 19 17| 17 16 16 16
EBEBEBEBEBEBEB G G G T G G G GE BE BE BE BE BE B
91715 15 16 16 16 16 15 35 35 38 23 15| 16| 16 16 15
E Bl[E Bl[E Bl[E BI[E Bl[E B|E B E BlE B
10716 16 16 16| 16/ 16 15 22| 28/ 34/ 37 40| 39 40 42 40| 33 26 23 23] 34 20/ 16 16
E B[E BE BE B[E BE BlE BB G G G E B[E B[E BlE BE B
11|16/ 16 15 15 15/ 15 15 36/ 36 41| 45 48 52| 34 32 19 15| 15/ 17 16 15
E B[E B[E B[E BIE BE BE BB G G G G G G E Bl[E BI[E BI[E B/[E B/E B
12|15 15 14 15 15/ 15 15 37 38| 42| 39 28/ 19 16| 16 16 15 15
EBEBE BEBEBEBEB § G E B
13|16/ 16 16 16| 15/ 15 15 34/ 35 39| 39 42 63 36| 34 27 20 20| 16 24 26 23
E BE BE BE BE BE BE B G E B E BE BE B
14716/ 16 15 16| 16/ 15 16 22| 29/ 34 37 38| 42 40 35 33 26/ 18 28| 23/ 16 16 16
E BE BE BE BE BE B G G G G E BE B
15] 22716 16 16 16/ 16/ 16 26 41 40 44 55 60/ 60 39 24| 24 18 16 16
E B[E Bl[E B[E B E Bl[E B G G G G E B[E B
16| 16 16 16 16| 26 16 16 18 20 33 39| 40 41] 40 35 18 16| 16 28 31 28
E Bl[E Bl[E BI[E Bl[E Bl[E B ¢ E Bl[E Bl[E BlE B
17| 28 16 17 16| 16| 16 16 26| 32 33 36 38 42 38 38 35 27 23 23| 16 16| 16 16
E BE B[E B[E BIE BE BE BB G G G E Bl[E B[E B
18|16 16 16 16| 16/ 16 16 35 38| 38 36 36 34/ 31 26 20 19| 22 16| 16 16
E BE BE BE BE BE BE B G G G g G E BE BE B
19716/ 16 16 16| 16/ 16 16 30 36 41 38 34/ 24 18] 22/ 16| 16 16
E BE BE BE BE BE BE B G E BE BE BE BE B
20715 16/ 16 16| 16 16 16 22| 30/ 36 40 38 38 45 36| 36/ 28 20/ 16 16 16/ 16 16
E B[E B[E BE B[E BE BlE B @ G G G G G GE BE B[E B[E BE BE B
210716 16 16 16 16 16 16 320 34 36 40 19 16| 16 16 16 16
E Bl[E Bl[E Bl[E BI[E Bl[E B/[E B G G (@ G E Bl[E Bl[E B[E B
22|715 16 16 16 16 16 17 33 36 39 41 41] 33 34 29 23] 16 15 15 15
E Bl[E B[E BI[E BI[E BIE BE B G G G G G E Bl[E B/E B
23|16 16 16 15 15/ 15 16 30/ 34] 36 36 37 320 23 25| 23] 15 15 16
E BE BE BE BE BE BE B § G E BE BE BE BE B
241715715/ 15/ 15| 15 15 15 25 29 34 37 38 39 46 37 27 24/ 16| 16 16 16 16
E BE BE BE BE BE BE B g G § G G EBEBEB [EB
25716 16/ 16 16 16 15 15 27| 30/ 39 46 41/ 39 21/ 15/ 15 16 22 15
E BE B[E Bl[E BJ[E Bl[E B[E B G G E BlE B
26|15 15 15 16| 16 16 16 24| 30 33 40 40| 40 38 38 38 24/ 24 24 18 16 16
E Bl[E Bl[E Bl[E BI[E B/[E B/[E B E B E BlE B
27716 16 16 16| 16/ 16 16 32 35 40| 40 40 39 39 39| 32 27 22 16| 22| 23 16 15
E Bl[E Bl[E Bl[E BI[E Bl[E B/[E B G G G E BlE B E B
28|15 16| 16 16| 16/ 16 15 32/ 36 38 38 36 38 38 24/ 16| 16 28 27 15
E B[E BE B[E BIE BE BE BB G G ¢ G G
29| 16 16| 16 16| 16/ 16 16 35 38 42| 40 42 41 40/ 81 67 61| 38| 34 28 24
EBE BE BE B G G § G G E BE BE B
30 28 26/ 23 16| 16/ 16 16 30/ 32 39 39| 39 41 220 22| 22/°15 15 16
E BE BE BE BE BE BE B G G G G E BE B
31| 16 16/ 16 16| 16/ 16 15 33 38 40| 40| 40 40 30 22| 29| 35/ 15 15
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 31/ 31 31 31| 31/ 31 31 31| 31 31 31/ 31| 31 31 31 31| 31 31 31 31 31 31 31 31
E B[E B[E B[E BI[E Bl[E B|[E B G G G E Bl[E BI[E B[E BI[E B
MED|" 16 16 16| 16| 16 16/ 16 28 33 36/ 39 39 38 26/ 20/ 16| 16 16 16/ 16
E Bl[E Bl[E BI[E Bl[E B/[E B G E B
U Q| 16 16 16| 16| 16 16/ 16/ 22 30 35 38 42| 40 41 36| 33 30/ 23 23| 22/ 20 16 16
E B[E Bl[E Bl[E BJ[E Bl[E B|E B G G G G G G GE BE BE BE BE BE B
L Q| 15/ 16/ 16 16| 16 15/ 15 35 38 39 19| 16| 16/ 16/ 16 15
MAR. 2022 ftbEs (0.1MHz)
NATI ONAL | NSTITUTE OF | NFORMATION AND COMMUNI CATI ONS TECHNOLOGY, JAPAN
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fmn (0.1MHz)
LAT.31°12.0° N LON. 130°37.0'E

SWEEP

135°E MEAN TIME (G. M. T.

1.0MHz TO 30.0MHz IN 15.0SEC IN MANUAL SCALING
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| ONOSPHERI C DATA sTaTION Yamagawa
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1.0MHz TO 30.0MHz IN 15.0SEC IN MANUAL SCALING
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| ONOSPHERI C DATA sTaTION Yamagawa
MAR. 2022 M(3000)F1 (0.01) 135°E MEAN TIME (G. M.T. + 9 H)
LAT. 31°12.0'N LON. 130°37.0'E  SWEEP 1.0MHz TO 30.0MHz IN 15 0SEC IN MANUAL SCALING
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MAR. 2022 h'F2 (KwM) 135°E MEAN TIME (G.M.T. + 9 H)
LAT. 31°12.0"N LON. 130°37.0'E SWEEP 1.0MHz TO 30.0MHz IN 15.0SEC IN MANUAL SCALING
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| ONOSPHERI C DATA sTaTION Yamagawa

90

MAR. 2022 h'E (KM 135°E MEAN TIME (G.M.T. + 9 H)
LAT. 31°12.0"N LON. 130°37.0'E SWEEP 1.0MHz TO 30.0MHz IN 15.0SEC I N MANUAL SCALI NG
H
p~]00101102(03{04/05/06(07({0809/1011|12/13/14|15(16{17/18(19(20(21/22/23
B B
1 ; 98/114/116/116104/108/108/108/108/108 ;
2 10811411411411411411411411ﬁ11é
3 Bll4114114114111114116116116
4 B118120120114A A114114114112112112
5 112112 110110/110/110/110/110
B A A A A
6 110110110 1100 12112112
B B A A
/ 11211211211%112112112 11% ;
8 B112112112112 112112112112 1112
9 811211211211410810810810810%10%108
10 108/110/110/110110/110/110/110 110
B A A A A A A A A
11 120/120 120
B A
12 1320116/116/116/116/116/114/114/114]/114
B AN A A A
13 120/114/114/114 114 114114
B B A
14 1141114/114/114/114/114/114/114/114
B A A A A A A
15 1200 114114/114114
B B A
16 1141114 114l114/112112/112)114/114
B A A A A A A A A A
17 114 112
B A A
18 B110110110110110 112112112112 .
19 11211121112112112/112/112/1086/1086]114
B N A A A
20 118]118/118/118/118[118/118
B A A
21 B110110110 110 ]110/110/110{110/110
22 B116116116116116 116/116/116/116/116
23 112/110/110/110/108108/108/108/108|108/108
A A A A
24 B108108108108 108108
25 1101110/110/110/120/110110110110{110/110110
B A A B
26 110(110/110[110/110/110 110110
B A A A A A B
27 110/110/110/110/110 110
B A A A A A
28 1101100110 110 110/110
A A A A
29 11011101110 106 |104 104112
B N A A A
30 112112 A110110110110110110
31 110/110110110110 ]110/110/108[108/108/108
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT 25| 29| 28| 22| 21| 19/ 24/ 20/ 24| 23 17 4
MED 112(112/112/113]112[11211121112/111]112/110/110
U Q 116/114/114/114/114/114/114/114/113/114113/110
L Q 110/110/110/2110/2120[220/110/120/108]/110/109/109
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| ONOSPHERI C DATA sTaTION Yamagawa
MAR. 2022 h'Es (KM) 135°E MEAN TIME (G.M.T. + 9 H)
LAT. 31°12.0'N LON. 130°37.0'E  SWEEP 1.0MHz TO 30.0MHz IN 15 0SEC IN MANUAL SCALING

H
p~]00101102(03{04(05/06(07]0809/10/11(12/13(14|15(16(17(18(191(2021/22
B B B B B B G G @G G B B B
1 94 146 146/128/126/122/120 98| 98
B B B B B B B B G G G § G G
2 138/138/114/122 122 98| 94 94/ 90
B B B B B B B G q G G B
3 162154/ 1118 120 1520 92 92 92| |106| 96/ 84
B B B B B G § G B B
41 g4 84 146/1441341112102 126124 112112 112102
Bl Bl B B B B G G G G G G B B B B B
5| 94 92 146122 96/ 96
B G G G G G B B
6| 88 88 88 88| 88 88 1101102 98| 98 98 98 98 96 94
BB B B B B B B B G G G G G G Bb Bl B B B B
! 134 134 1020 104
BB B B B B B G G G G G § G B B B B B
8 110114102 86 86
BB B B B B B G G G § G G G G B B B B B
9 1121112 156 92
B B B B B B B B B
10 134/120/158/140/156{132/132/132/100{100/122 96 90 90 90
BB Bl Bl Bf Bl B B G ( G Bl B B B
11 1021102 98| 98 92 84 92| 92 92 92
B B B B B B B G G G G G G Bb Bl B B B B
12 1421140116/114 96
BB B B B B B G G B
13 1421142 98| 96/116/104/112/112/112/110100 100 98
B B B B B B G B B
141 g3 B l3é12612é12%12%110110 110/116/106 820226 80
15| g6/ 86 86 86 84 84 90 . 11410010010& 94 9é 94 9% 92 90/ 90
16 94/ 92 92 92/ 92 90 90| 88 94 921142011211420126] 116 110 80/ 88 88
Bl Bl B B B ¢ B
171 g8 88 120 94 92 92 92| 92 92 90 86/ 82 82 82| 82 82
BB B B B B B B G G G B B
18 114/114/104/108/108/108(108/104/104/ 96| 96 96
B B B B B B B G G qd G q G
19 138|128 128/138 102102 92| 92| 92| 92 92
BB G B B B B B
20| 92/ 92/ 94 82| 80 138/130130124118  1118/100 98/ 96 96 96
B Bl Bl Bl Bl B B ( G G G G G G B B B B B
21 126/118/106 1106 96
B B B B B B B G ¢ G B B B
22 1181118 106 128/118/116/114/102 98|16
BB B B B B B B @ G G G G B B
23 114/114/124/130 124 1160/132112/110 96
B B B B B B B q G B BB
24 120/120120/120100/100 92| 96 100114 |104/104
B B B B B B B g G § G G B B B
25 118/1201110110  [110/110 136 94 94
BE B B Bl B B B G G
26 . I B122132124114114112100100100 110 98| 86 86 86
27 86 1241124/118118] 92 92/ 92 92| 92/ 90/124/102[1021102102
B B Bl B B B G G G B
28 90 1121112102100 1100, 94 78 78 78 82 82
Bl B B B d G G
291 82 82 82 110106/102/102/102/102 1120/ 98 98 98 90/ 90 90
BB B G G g G G B B
30| 90 90 88 88 130 88 88 88 88  |136 126 94 94
B B B B B B B G G Cme G
31 130112211121121020 1110 128 1104| 96/ 94/ 94
0001(02:03(04/05/06(07(08(09/101(21(12/13/14/15|16/17/18(19]201/21|22
CNT| 10 10, 7 5| 4 3 2/ 11] 19/ 23 29| 25| 21 20 20| 14| 14/ 19 22| 18| 19/ 20 16
MED| g9l 88 88 88 87 88 87/134[126/120(114/1112/106110/103/105| 98/102/103 97| 96/ 94 91
U Q| 94/ 92 92/ 93| 90/ 90/ |1461321130(124/1119113124/125118/116/112/114 98104 97 96
L Q| g6 86 86/ 85 83 84/ |1200114/110/104 99| 98/100/ 971100 92 94 94 92| 90 90| 87

MAR. 2022 n'Es (KM
NATI ONAL | NSTITUTE OF | NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY, JAPAN



92

| ONOSPHERI C DATA sTaTION Yamagawa

MAR. 2022 TYPES OF Es

+ 9 H)

135°E MEAN TIME (G. M. T.
1.0MHz TO 30.0MHz IN 15.0SEC IN MANUAL SCALING

SWEEP

LAT. 31°12.0"N LON. 130°37.0"E
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| ONOSPHERI C DATA sSTATION Okinawa

(0. 1MHz)

+ 9 H)

135°E MEAN TIME (G. M. T
1.0MHz TO 30.0MHz IN 15.0SEC IN MANUAL SCALING

fxl

MAR. 2022
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LAT. 26°41.0"N LON. 128°09.0"E
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MAR. 2022

| ONOSPHERI C DATA sSTATION Okinawa

foF2 (0.1MHz)
LAT. 26°41.0"N LON. 128°09.0'E

SWEEP

135°E MEAN TIME (G. M. T.

1.0MHz TO 30.0MHz IN 15.0SEC IN MANUAL SCALING

+ 9 H)

94

H
D
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16
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38

43

31

25
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44
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80

95

127

118

108
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88
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82

71

52

43
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44

38

28
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47

61
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96
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71
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R
53

51

48

44

43

34

27
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68
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88
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110
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+ 9 H)

135°E MEAN TIME (G. M. T

1.0MHz TO 30.0MHz IN 15.0SEC IN MANUAL SCALING

SWEEP

| ONOSPHERI C DATA sSTATION Okinawa

foFL (0.01MHz)

LAT. 26°41.0"N LON. 128°09.0"E

MAR. 2022
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| ONOSPHERI C DATA sTaTIiON Okinawa
MAR. 2022 foE (0.01MHz) 135°E MEAN TIME (G.M.T. + 9 H)
LAT. 26°41.0"N LON. 128°09.0"'E SWEEP 1.0MHz TO 30.0MHz IN 15.0SEC I N MANUAL SCALI NG

H
p~]00101102(03{04(05/06(07]0809/10/11(12/13(14|15(16(17(18(191(2021/22
B A A
1 B228284316344348352332332304264A 1
2 2320288/332/348/348/344/328/328/308
B U A UA A A B
3 A252300332336364368360348320 1
4 2320292/316344[360[376/364336/308/264
A Al A A A A A A
5 23202961348 348[316
A Al A A B
6 2401292332 356344[316/284/200
A UA O O CC 0 C A A A
! 2561292332
A C o Cc o o Cc 0 A A
8 2600296
A ¢ o ¢ C o oo B
9 176| 304 276192
A A A AL A A B
10 316 1360[368/372364/352
A A A A
11 2521308/352364/368/372/348(304[280
A A A B
12 2602920308360/3721360[344/364] 280 :
13 172240296332356372348360344320681192 :
14 184(244/312336/352(364/364(348/336/312264
T g cccagoaoc cdo o oo
g ¢ C A A
16 33203520372/364/360344/328/272
A AUA A A A A A A A A A A
17 300
J K A A
18 144 1188272304/340[352/368/364/360324(308
A A A A A
19 244292 1352/368356] 1352316276 1
20 18i24028032033636064%332332308252 i
21 . 25230030435636436865%344320276204 .
22 B196272312344364368360336356324276204 ;
23 8176256308340356344368364344324276192 :
24 8188272316344364364360356336308268 |
25 8212272316344360368368352344316268 -
26 B212264312348356364364349\340316296212 .
27 B196264312348360369\360 34831627619% .
28 208[2723200348/348 1376/352/356(3241276
B B B A A
29 2240292328/356]  |384] 384/360|348296
B A A A A A B
30 B180288312 3720324/308/212 .
31 2200292/336360/376/38013921380/360[344304/216
0001(02:03(04/05/06(07(08(09/101(21(12/13/14/15|16/17/18(19]201/21|22

CNT 1 15] 26/ 29 24] 22| 22| 22| 22| 26| 24 21 10
MED i4§ 188(256/304/338/356|366/364/354/344(316/276/202
uo 212(272/312(348/360[368/368360[352(324/284/212
L Q 180[240292332/348/360360/344/336/308268/196
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| ONOSPHERI C DATA sSTATION Okinawa

+ 9 H)
1.0MHz TO 30.0MHz IN 15.0SEC I N MANUAL SCALING

135°E MEAN TIME (G. M. T

foEs (0.1MHz)

MAR. 2022

SWEEP

LAT. 26°41.0"N LON. 128°09.0"E

[CooppokCtoo] oMok momomomomopomoR<tdd] oo [Mompmomoktomommo] o opomoRKioKioKkomoo| ooty ol ~RKomMmo©o
o ~— ~— ~— i ~— [N} ~— ~— i i i ~— o~ i <+ i i o~ i i N i i i (e} o < i i <+ o o ~— o~ <~
NS 1w T e W Y L W N L N e NN I NN T s S N e W U 6 R U O N N i S s SO i SO 2.0 — o~ -

o mMmoKioomomolklsr| ookKtomomomMmo| oot FKlo<toMOOKtooMOMOKIOKI<TMNO©| ORKLoKLoRLMmM oMo RT A o| ookt
N ~— ~ ~ ~— ~— o~ ~— ~ ~— ~— ~— ~— o o~ on ~— ~— o ~— i o~ o~ ~— [N <~ o~ o i ~— <t ~N o ~— ol ~—
o~ |0 O e S Y ™ I T I ) I I " I T ] I ) == = T = = e Y ] > > > i o~ —

| o< coMmoKkKomMmoKkKioomomomomMmokktoKto O KClo| omMmo<KtoKI oMo NI omMmoMoKto Ko KMo KL Mo LAl o©| ocoLooMmwo
~ ~— ~ |[Te) ~— ~— o ~ ~ ~— ~— ~— ~— [aN] s = N ~— Ne) ~— ~— [qN] o~ ~ ~ ~— ~— [N} o~ ~ on ~ o ~ ol ~—
o~ — [ HH] — L — Ll L Ll [N — ) — L — ) u) — — L Ll — — — — L — o~ — L

Cr~[<Cooto| ok mmMmhomomomoKk Koo m oo MOKINLARLIOKLOM ORI ARt MoKt KL Mo KL<t o Con ORLO L oMw©
= —| N N | | <t | | | | o] ] ] B B N TN ) ] ) BN i) Iy [N (Vo [ i e R N ™| N |
N > — ) — — L L L L — — — L Ll — — ) — Ll — — ) L — — L — L — o™~ — — (NN

N~ ORI~ FIORIIORKLORIORLANMOMORL—MO LMo KKoOoRKOMORISRLOOMORKIOMORI~KIO| ORI Lo IO Lo Lo o oo M~
s [N} s i o~ [N o~ o~ s i i o i o~ i i s i o~ i i o i i o~ o~ N s o i o~ 2 o o~ o~ i
- ) ) ) ) — — ) |5 E] [iN] — NN ) L ) ) 5N ) ) 18] ) 5N — ) ) — — — — ~ — — [(iN)

oK N KNP ok Kakko| o0 —O NFo| Ko b oD Koo N 1] oo oK kT o KD
<o —| N N N o o o <r| | o o~ N | | on| oy o m | N N | = | o O° | N od| o
~ - — - - - — — — — — — ~ —

D | o <o Kool O S ] &) o o D o] o ommwfD oD —D ) &) Kot od S8 o AR ofD
~ ™ o o o o ©o| o o o ©| | o o o o | | = N od| o
~ — — — — — — - - ~ —

KCNfC©o| ~] = D O O O K<l = =] —0O ~Eo| 1| o] oD oD ~ ~D okt D =} ~| oo
«© <t| | | o ©o| | o | o o | o»| o o o o o | < - L ~N| oo <
A — — — — ~ —

oD o oD D O O O ¥ ==y &) | SO o] o o o ~] oo o oD o O o< o ~[ oo o
Lo <| ™ <| = <| < ™| <| m <| | m ™ ™ o™ < <| oo <= ~| | =
— — — —

O] ] oD O O O | | o ~ oo N O | oo <« oD oD N oD N[ oD ~| —] o»Or~
| » | <~ = = <| <| ™ <| ™ <r| o™ <| oo <=| = <r <| = | < | ) | < o
— — — —

o oD OKARTO O O N = = o oo o o o o = =| w b | O oo O ~| N Lo
o | o | <= = < | = = = < | = = = = = = = | = | o o N | = =
— - - — —

™| KoK oKk O O | o = 4 o | o] <= D o oo o o ko o Koo o~ ~[ o o
N o | o | = = <| <= <= <= = <| ™ .o < <= <| ™ om < <= = & <| <| N | | | =
~— | S I T T ) — — — ~ —
— o oK~ oo oo O O o N Wb o Lo NS o o o ok ] ;o] o | N opomR<Eoem| o9 — ~| NS ©

™| o < < < < | | <| <| < < < <t ™M < ™M 0 < | | S| | | <] <] < N < | <
~ — — — — Ll — ~ —

[==) o o Koo X<} (=] &) | ] | oy SR <L O (DN on (D © ~— © — (=3} r~fKCoo — o~ o ~— ™| o [==) =Y =N [==)
= ™ o < < | » ™ ™| | | o o o < o <] » <| @ ™ o = = = = =] = N | <t o
~ — — — — — ~ —

53 TSI Ys) Lol ©o <+ © ESE o~ © Lo © LOKLNO &) Lo 53 o O Lo Lo ~ 53 oo | oo [ [X=) D [ Lo © <+
D | | o o | o m m m mf ¢ | m| w <| m o | m» m m m m o m | m m m D N | m e
o — — o

o o ] o oo oo b | oo o] oofD ~0 P D N o o o « b —| N[ ™ =] D | o Do
M N N o o N N o N N | oy o o | | o | o o o | | o o M N o2 od| o

FlokCm| ] o] o] oo oD o ] o ] 10 -) M N N o N = o] =] =] =] ] ] o] o ©o o N ] ©

~ N N N N N | N N A | oy N N N | NN N N | ]| NN | e T N N | o
o [ Y o

MmMoMmotoomomMmoKIr~mMmomomomopomo<tomoo o) Koomomo| oopomomomomomomomo| oMmomo ooMmo| omMmo
«© ~— ~— o ~— ~— ~— ~— ~ ~— ~— ~— ~— o~ ~— ~— ~— ~— <~ ~— i ~— ~— ~— i ~— i o~ i i © [N} ~— ~ ~—
O g L — Ll L — L Ll Ll L ) L — Ll — L Ll ) L L Ll Ll i) L L Ll Lt o Ll L

MmMoMmokKiomMmokkoopmomomomomokk~MNMoMmMomoo &) Mo agmomomommommMmomomomomomo oOoOMmomo ooMomMmomo
Lo ~— ~ ~ ~— ~— ~— ~ ~ ~— ~— ~— ~— ~ ~ ~— ~ ~ ~— ~— ~— ~— ~ ~ ~— ~— ~— o~ ~ ~— Lo [N} ~ ~ ~—
O Ll - Ll — ) Ll Ll Ll (W) =) L Ll Ll L Ll Ll ) L L Ll Ll L L L Lt Lt o L L L

MmMoMmoKKoMmMmMoKkoMmMomomoKKoMmomommommomoo &) oOMmo<tr~MomMmomo coppoMmMmomMmomMmMmommMo<tcoM oMo oMo oMo
~ ~— ~— o~ ~— [qN] ~— ~ ~ ~— ~— ~— ~— ~ ~ [N} ~ ~ ~— ~— ~— ~— ~ ~ ~— ~— ~— ~ ~ ~— ~ [aN} ~ ~ ~—
O L — Ll — L L Ll — L L L Ll Ll Ll — Ll L L Ll Ll Ll L L — Ll L o L (W)

MoMoKto MOoRLmMMoMmMmoNo| oMmomMmommomomoo &) KomMmoKKoMmomomomMommMopmmofpomomommoNoNo oMo oMo
o i i i i [N i i i o~ i i i i i o~ i i «— i i i i i — i i i ~— ~— o N i i i
el NN N e Y U O L e W N N R N g u N T N N N N e un] e I e TS I ¥ o o o N e N e T N TN TN o ] TH]

MoMotcI<CooMomMmo copmomMmomomo ooMmomomofo KNMOKINIKI~NMhomommMmoMmotcoMmo Mo L~MNo Mo Mmoo oMo~ Mo
N~ i i o~ i i i i i i i i i i i i Lo i o~ i i i i i i i i i i i i N~ o i i i
O Ll — — L N L L L N L L L — L — — N L L L — L L — L L Ll o N — L
— aafle) oLt MoMmokKtoMMoMmo oo momomMmMmoRLLO f=3] &) K Mmomok~Momomo ~pPpomomo oOMMmomMmomMmo — oMo comMmw©o

~— ~— ~— [aN} ~— ~— o~ ~— i ~— — i ~— i i <+ i i i i i i i i i i [N} i i i o ~— ~— i
(g 1T I e = T T I Y T T ) eI T N T = = I T et Y | NN E] | N R N o Ll L

(lomMmoto<Ctoco| ofpo<temmMmo| omomomomokktokL oo KlomommoKLtpomo [==) coppomomMmotocoMomMmom©o [==Yaal¥o) = ) aaf¥=)
o o~ ~ ~ ~— [qN] ~— [N} ~ o~ ~— ~— ~— ~ r o~ [ N] ~— ~— [N ] ~— ~— ~— ~— ~ ~— ~— ~— ~— ~— ~— = on ~ o ~—
O W~ g T TN L N TN e e W o} I S R S S R e W N0 R V8 N T N O N e e W N8 R S NN | o . >
- AN M| T O[O~ O | O AN M FLO|[ O | M~ 0| | O N M| T OO~ O e e A I

o —A| | ||| A| A | A A A N[N/ NN N || NI || » o =| o] 4

foEs (0.1MHz)

MAR. 2022

JAPAN

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



| ONOSPHERI C DATA sTaTIiON Okinawa
MAR. 2022 fbEs (0.1MHz) 135°E MEAN TIME (G.M.T. + 9 H)
LAT. 26°41.0"N LON. 128°09.0"'E SWEEP 1.0MHz TO 30.0MHz IN 15.0SEC I N MANUAL SCALI NG

DHOO 0102/03104/05/06(07(08(09/10(111(12/13|14/15/161/17/18/191(201211/22/2
E B[E B[E B[E BI[E Bl[E BJ[E B G E BI[E Bl[E BE
1716 16 16 16| 16/ 16 16 28 34) 36/ 39 42 40 38 36| 32 19 21| 16 16 16
E BE BE BE BE BE BE BE B g E BE BE
20716 16 16 16| 16 16 16 16| 28 34/ 38 37| 43 37 36 34/ 27/ 19 29| 21| 16 16
E BE BE BE BE BE BE B G EBE B [E BE
31716 16/ 16/ 16| 16 16 16 18 30/ 33 37 40| 43 40/ 37| 35/ 30/ 24 16| 16 49 16
E BE BE BE BE BE BE B E BE BE BE BE
41716 16| 16| 16| 16 16 16 21| 29| 35 41 40| 40/ 46 40 35/ 33 31 21 16| 16 16 16
E Bl[E Bl[E Bl[E BI[E B/[E B|[E B G G E BlE BIE
5716 16/ 16/ 16| 16 16 16 20| 28 33 36 43| 38 38 37 300 23 22| 18 16 16
E B[E B[E B[E BI[E Bl[E BJ[E B G dd G G GE B E
6| 16 16 16 16| 16 16 16 19] 28/ 32 36 38/ 38 38 16| 25 25 21
E Bl[E BI[E BI[E BI[E Bl[E B g ¢ ¢ ¢ g ¢C E BlE BlE BE
7| 17 16 16 16| 16/ 16 16 18| 32| 36 37 370 24/ 19| 16 16 16
E BE BE BE BE BE BE B G C o0 0 C O O C 0 E BE BE BE
8| 16 16/ 16| 16 16 16/ 16 18 33 25 36| 16/ 16 16
E BE BE BE BE BE BE B G C O O C © O C G GE BE BE BE BE
91716/ 16/ 16 16 16 16 16 27 32 16| 16 16 16
E Bl[E Bl[E Bl[E BJ[E Bl[E B|[E B E B|[E BI[E BI[E BIE
10716 16 16 16| 16/ 16 16 20| 27/ 36/ 38 40| 42/ 41 42| 43| 40 56 32 16 16 16 16
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| ONOSPHERI C DATA sTaTIiON Okinawa
MAR. 2022 h'F2 (KM 135°E MEAN TIME (G.M.T. + 9 H)
LAT. 26°41.0"N LON. 128°09.0"'E SWEEP 1.0MHz TO 30.0MHz IN 15.0SEC I N MANUAL SCALI NG

>010010102/03]04/05/0607/08/09/10/11(12]13/14/15(16/17/18/19/2021122 23

1 2322500274/250[2300266/256/258/246/242
2 24402740272|2721264/280[270[256/240
3 236/2741280(276/270266/242[228220
4 240[254/268]278/2861278/258[258/236
5 2520254/264|280[280264/268264240
6 2620264/242|266/262290[258252/254
g CcccC d ¢
! 258252
C o C Cc Cc o 00
8 218230
¢ o ¢ C o oo
9 234 252
10 286/274/264258264272/270
11 268/280[276/290272246/268258
12 2741306/2781254/266/302/272/246
13 25812620270276/274272|248

—
o~
~
—
(=2}

296/246|2501256]2641278|266/244
¢ ¢ ¢ g g ¢ ¢

T 0 C C G O C
16 1 5 Mars278282286284254230230
17 244248290284(270292(2962702601232
18 260258268[268272(2721270[262238
19 238/240280[284290290278[248230
20 240[266/278]298/298268/260[282252
21 246(29227429428427012482501242
22 2241270262266[278288270260[242234
23 226264256/280[316/328286/252246240
24 258/280282(268294290258[240228
25 266274270[266290274260240230
26 2741296{2802642701250[272/242
21 254264290[288326/276/2642601246
28 302266268[272286/286/274250246
29 248246316[328316298280[264

30 244/268/304298/288/290/280[2741256
31 2381248/264288]278280[308/302(2801250

0001/02/03[04/05/0607/0809/1011]12/13/14]15{16/17/18/19]20212223

CNT 6 24 28/ 27| 27 27| 27| 27| 27 25
MED 229/249(2671278/278/286/274/264[258242
uQ 238/261/2741284/284/2901290/274/268248
L Q 224/242258/266/268/266/268258/246233

MAR. 2022 n'F2 (KN
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| ONOSPHERI C DATA sTaTIiON Okinawa
MAR. 2022 h'F (KM) 135°E MEAN TIME (G.M.T. + 9 H)
LAT. 26°41.0"N LON. 128°09.0"'E SWEEP 1.0MHz TO 30.0MHz IN 15.0SEC I N MANUAL SCALI NG

>[0010102/03]04/05/0607[08/09 10 11]12/13 14]15/16/17 18/19(20 212223
244258/2500222(182(232/306/242(222218/210200[214202188/208[202(214/210[206[202(214[234/232

298/272(242]222]206/192/282(228(214)2141208/190[1212/184/186/184/218208[222]212/194/204232]236

EA
254/252|248]214]216/208/216/218[226/208204/216|218/196/2201212|198204[224/196/188/284/236/226

EA
250264[248]228[200/200222]222(2201216224/192|19224212101198/208224[2201208218218214]222

228/250/280[270/220[224/258234/228202/198206[1901822021200[202230[224210[214/192]222)258

29028223422021824431221621221420220%19%19%19%19%198226238216198184216310

C
30826024621819624224821421421619% o 23%222198218218230238
228/256256|264]260262264/208[208/192 228210)202/194]196/222

O N oo &= 1w |
(@D

¢ ¢ ¢ ¢ g ¢C
256/264/278]260[2421252/264/222(214]192 218220[198]188/1741220246

«©
a

E A
2481258/242]232)2001222/2601216/2122122001228[21412182121232]236/250[216/202{188/194/232)248

2701274/252]242/206/240308204/214]2202201214[2102182141212[214/228/228/220[210208/236/250

—
o

[N
[EEN

[N
]

304/304/312]244]192/12301326/226{214/220[224234/202/208/198/202|208210/224214]198]200[220[224

—
wW

242/232(222]206194/216/238/212(208/216214/200[200202/232]208/228240[226]212234246/268/272

[N
=N

E AE A EA
324/316|246]202222378264/194[22012481266216]206200208216/216220[220]214{2081256256/250
d ¢ ¢ ¢ g g g g ag ¢ g g g g o g g g ¢ ¢
27@24822%

[N
o

g ¢g ¢ g ¢ C

[N
D

C E A
182202222238208220%2i218208186192266254322
2782781276|2401204/222/1264/216(220[206/200194/168/192/178/206|248214/212)204|198200[238/254

—
-~

[EEN
oo

2602601242]224]180266/266216(216/202/204/178/172/196/182(198|210[224212/198[214]204/230[278

—
o

272/274]258]236]208/208/226/218[214/204/196/188|232256/2421228/228218]212]218]206/222232]260

o
o

284270[256]228]204/202250[206(2182141212202]2142001196/192/206240[226/198]200/188258/276
278248]224]206[208/226/262(224(21412021202/1188|18427212161212|198212(2201214]222)224238242

o
[EEN

EA
2541260/262(252/22012162201204/208/196200/186/192224242/198|2161212]226/218|2121212]256/244

[N]
o

ro
[F6]

2502541246|228|240228/204202(204/208/206/186/184/212/188/218|210[208220214[212]200[230{252

[p)
I~

276/248|224/196[176/246/282(218(216/218202202|180/192/1901228/224212]214]222212/218288282

EA
248224/208]212[2341226/266[232(2201216(224/194/218/194]186/214/196206[226/216{2201232/268/264
266/240[228]208]204/304/286/220[216/2081200206{182216/206[206/192208[224]220[228224266/258

[ )
o

[pe)
D

[ )
-~

262258242216202304302220216202204194236190202216200%11222200218258292306
266242214182278384274194218220208188176198192%10224230230228212220228254

ro
oo

AE A
2682501228208|174/2301254)212(220[212]200[210]1190218 236(228125612401204/2201200244]244

o
©

w
o

258252236204172240258218220208234196194186212208228220228216206%2425%270

AE
248230[218]202[178226/262/220[214120612041204]196/2001901222/220230[230[210[236/294318/318

0001/02/03[04/05/0607/0809/1011]12/13/14]15{16/17/18/19]20212223
CNT| 30/ 30/ 30] 29| 29 29 29| 29| 29 29 28 27| 27/ 27| 26 27| 27| 29/ 30/ 30| 30 30 30 30

w
[EEEN

MED|264/258/244/222/204230/264218216210[204/200[196/200201/209212(218/223211|211210236253

U Q|278/2701256238]220249/282222(220[216/213206214218/212/218/224/2301226/216{218224/256272

L Q1250/248228/207]193219/2491210[214/203200190[184/192/190/200/2022122201202/198200230242
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| ONOSPHERI C DATA sSTATION Okinawa

104

MAR. 2022 h'E (KM) 135°E MEAN TIME (G.M.T. + 9 H)
LAT. 26°41.0"N LON.128°09.0'E SWEEP 1.0MHz TO 30.0MHz IN 15.0SEC I N MANUAL SCALI NG
H
p~]00101102(03{04/05/06(07({0809/1011|12/13/14|15(16{17/18(19(20(21/22/23
B A A
1 B102102 9310210210210210210210£ 1
2 8106102102100100100100100100 L
3 A102102102102102102102102102 1
4 1021102102102 96/ 96/104/104{104/104
A N A A A N A A
5 104102102 1020102
A Al A A B
6 106106100 108/102102102/108
A g ccCC g Gc A A A
! 1001100100
A N N O 0 O 0
8 104104
A ¢ o ¢ C o oo B
9 116 104 104102
A A A N A A B
10 104 1104104104/104104
A A A A
11 106102102102/102/102/102/102/102
A A N B
12 - B102102102102102102102104 104 :
13 126102102102102102102102102102102112 :
14 126/102102/102/102/102/102/102/102102/102
T o R B 0 0 0 N R O O O
g ¢ C A A
16 104/102/102/102/102/100[108/102
A A N A A A A A N A A
17 102
K A A
18 168 1122]108/102/102/102[1021102/102/102/102
A A A A A
19 1021020 1102102102 l106{100/104 |
20 12§102102102102102102102102102102 i
21 . 10211021102110/110/104/104/104{104/104/108 .
22 8118106102100100100100100106102104106 ;
23 B1161081021021021001001001001001001% :
24 8110108104102102102102102102102102 1
25 B108100100100100100100100100100100 -
26 B11010410410410410210210&102102102110 .
27 110/106/102102102/102/102 106104104108
B A A A
28 1120104/104/104/102 1102/102/102[102/102
B B B A A
29 1101041041102 1020 1102/102/102/1086
B A A A A A B
30 B102102102 1101041021102 .
31 1120102108/104/100/100[100/100/100{104/106/106
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT % 150 26/ 29 24/ 22| 22/ 22/ 22| 26| 24/ 21| 10
MED 168 1112/103/102/102/102/102/1021102/102[102(1021107
U Q 1220106/104/102102/102/102/102/104{103/104/108
L Q 110/102/102/102/102{100[100/102/102[102/102/104
MAR. 2022 n'E (km
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| ONOSPHERI C DATA sSTATION Okinawa

105

MAR. 2022 h'Es (KM 135°E MEAN TIME (G.M.T. + 9 H)
LAT. 26°41.0"N LON.128°09.0'E SWEEP 1.0MHz TO 30.0MHz IN 15.0SEC I N MANUAL SCALI NG
H
p~]00101102(03{04/05/06(07({0809/1011|12/13/14|15(16{17/18(19(20(21/22/23
B B Bl B B B G
1 96 174172115211420126/144/166/148/104 1148 92| 86/ 80 90| 86
B BB B B B G B B
2 88 8816415814213410810%108 102100 94/ 92| 88 88
31106 88 9211% 8% 8% 8% 86148/150/118/104/112 1108/110/110102(126 96/ 90136 9% 92
41 g4 9% 9g Bl4013618213213011213014616%16%19611210010010% . 9%
5] 92 106 94/ 88/ |144{110/108/104/102/100100 98 96 96 98 94
B Bl Bl Bl B B G § G G G
6 901182/1172/136/112106/102/102 96| 92 92| 92 92
B B B B 0 C ¢ ¢ o C B B B
71 92 90 90 172/194/1721108 98 98 92 122
BB B B B B B G C o0 0 C o O C 0 B B
8 138] 114 86 82 96 90
BB BB g C o0 0 C 0 O C G G B B B B B
91 g6 86 96 114116
B BB B B B BB B B B
10 84 142/1121182176/168]1521138/122/112] 98] 94/ 92
B Bl Bl B B B B B B
11 86/  |156]180188/112/112(110108/106/102102/102 98 96| 92
BB BB B B G G B B B
12 86 154/188/162(136/124/118(1101110, |106] 1086 98 88
BB B B B B G G
13 I T 8%202 168 90140/140/126/114/112/116/110 8% 9% 98| 96/ 96
141 94 92 146134/118/116/118[128/118114/108/106/106/126 96/ 96/ 96
B0 C C O 0 C CC JdqCOC 00 G0 O0C o o0 C 0
151 90| 82
g g q g g g g g g C G B
16 ; 981178[158/150(146/142[128] 1138/108 96 92 9%
17| 86 98 921106 88 |102110[102/102 98100{100 96 94/ 94/ 90 90 90 86| 84 84 98
BB B B B K B G G G B B B B
18 I 16% B146 128 11611411700 116112106104 90
19 86 8g sg ; 132/134/138120/116{178/188/158/142{110104, 86/ 88| 96/ 96 93 9@
20| 98 98 98 9211420150114211301120/110114/116/124/110/104/102 86 92| 86
B B Bl Bl Bl B B G G G G B B B B B
21 144/148/128/166/126] [160/160/172
BB B B B B B
22 136/144/128(120/110{166/180/130/138]1341122/110104102 94 98 98
B B B BB G G G G B
23] g8 88 146/140126(124/118/118/118] 188 96 94/114/114
BB B B B B B
241 g6 82 140/132132/144/112/134/112/112/110{110108/102/120[104
B B B B B B G G G G G G BB B
25 94 136 [128106/116/170 168 90 102
BB B B B B B G
26 140(138/128/122/114/1201110/110116/112 11221124 96/ 96/ 96 92
BB B B B B B § G G
27 146/1421142114/114/104/104/102 1301110[108/100 96/ 96
BB B B g G B
28| 96 84 84 124/110{1100110110{102 120[104/100 92 94 94 94
BB B B B G B B
29 90 90| 94/168140/120/112 166/130128[128108102 98] 92| 98
BB B B B B B G G B B B
30 1141124/110/174] 96| 94 98168 98 134102 88
BB B B B B B G G G
31 136 98118/114/114 184/186/132108/102 98 98 96 94
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 13 11 9 5 71 5 6 27/ 24/ 29/ 27 26| 25 23 21| 20| 20 18 25 23| 20/ 19 18 15
MED| 92 88 92/106 88 88 91142140128118/116/114/118/114/120{110104/104/ 96| 95/ 96 96 94
U Q| 96 92 95108 94129 94/146/157/160[136/126/137/150146/145/124/108/126/102| 98 98] 98 96
L Q| g6 84 86| 86 86 85 88/136/128/117/110110/106/106/108/110/105/100 97 90| 91/ 92 92 92
MAR. 2022 n'Es (KM
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| ONOSPHERI C DATA sSTATION Okinawa

MAR. 2022 TYPES OF Es

+ 9 H)

135°E MEAN TIME (G. M. T.
1.0MHz TO 30.0MHz IN 15.0SEC IN MANUAL SCALING

SWEEP

LAT. 26°41.0"N LON. 128°09.0"E

oD oD
N Lo L —i L oo o<l NI N] Lo Ll — L —ilL ool <+ Ll on| O
N N
N L LL i I L L LL AL oL o oL —i Lo N Ll L Lol <t <t &N
~— [ WEN] ~—
N LA LN oL L~ LL i LLioOLL <+ Lol —i LLon L — LLonL o L —ilL Lol on LLon| O
o o
N Lol Lm0 L oL Lo Lol ool oL Lol oL L~y L~ LLon| O
D D
L~ 110 m | I I o o<t i O <t o Oy OA 11 OO A0 M I IO 10|
g L L (O —t L o
Al e I L S e | S I [N HoN o O O 1t O IO O < ODEEALRL A AR A O 1O |
~ = — m~
~ O—10 A I —Hon Oy OO <t OO O S - OO | ~
«© m «©
A OO0 [T IO 1O A O —H O — R 1t OO0 10— i O O —i OO0 | <
Lo Lo
~A [T O—T=— OO D100 A 11O A A A A A O L —i Ol 1|
= OO L — i =
A HOAO A A O O 10010010 e o] 1O A A O 1O M ~—
o oD
A O OO0 — O 1O 1O OO A I A AL A O A A 1O 1O — OO m e ~
o~ = o~
A HOAOO A A OO O OO A O 1O OO0 A A A O A O O O —|
~— ~—
A A A 1O N[O e S S s n I SN I A 1010101140014 A4 O AHO A O O |
[
g m | I O™ - | (O —i OO =
A A A O A N A O O A1 O A | 1100y | 1 OA@C A 10O A0 A AL NP AL AL HO A O |
> = ST o>
O AT AT NEARD A AL NO AL AL A AT AT 1Oy OAO AL AL AR AL AL AL A AP A A A0 A H [ 1| ©
[e) [eo)
O ATC AN N A [ D1 m N} o A A A A A O A O o
~ L a1— ~
o A I A N A [ N A[C A C— OALC AL ALC AL AL AL AL AT NE AT NO AT 1O NNE | ©
{e) o
o LL —i L — L —i L —i LL —i a1 — o
Lo Lo
o LL i L —i L —i A L —i o
<t S
[ LL oo L oy L —i LL —i L —i LL —i LL —i o
o oD
o L —i Loy L —i L —i L —i o
[N} N
o L Ll — Ll —i Lo —i Loy L L Lo Loy o
L | LL o L |
o | S N L — L — N L —i Lo —i L —i L —i o
o o
Ol L il oL L oo L —i Lol i | NEgN] | NN Ll L — NN o
- AN M| T O[O~ O | O AN M FLO|[ O | M~ 0| | O N M| T OO~ O e e A I
(=] | vd | v | v | e | cd| cd | cd | A | | AN AN AN AN/ AN N[ ADN AN DN AN O o (&) = oD —
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f-PLOTS OF | ONOSPHERI C DATA

KEY OF f-PLOT

- SPREAD
O foF2,foF1 foE
X fxF2
% DOUBTFUL foF2,foFl,foE
> fhEs
. ESTIMATED foF1
T fmin
/A GREATER THAN
v/ LESS THAN

107
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K. FUKUSHI MA

2022/

SCALER

f-PLOT DATA

1

31

DATE

Wakkanai

STATION

°E MEAN TIME

135

08

10 11 12 13 14 15 16 17 18 19 20 21 22 23 00

09

01 02 03 04 05 06 07

00

—- 09
— 08

07
—- 06
- 05
-+ 04
03
02

01

= o
o

AONINOIY 4

07
06
05
03
02
01

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00

00

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00

00

U _IOT~xoxrncoa

S3dAl §3

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00

00

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00

00

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00

00



109

f - PLOT DATA SCALER : K. FUKUSHI MA

STATION :  Wakkanai DATE . 2022/ 3/ 2
135 °E MEAN TIME

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00

FREQUENCY ( MHz)

25

23
22
21
20
19
18
17
16
15
14
13

12

11

10

09

08

07

06

05

04

03

02

Ol [

25

23
22
21
20
19
18
17
16
15
14
13

12

11

10

09

08

07

06

05

04

03

02

Es TYPES

OXrwnoXxXITOrm

oo oo x
mmmTmm
» = ror
T

SYMBOLS

ARSSEARSRARANRARARNRANE y

» = ror

I I I I I I I I I I I I I I I I I I I I I I I I
= - F
I Lol Lot -+ L
— c ¢ ¢ c - C
I H H H H -+ H
— - K
= - R
— - S
= — A
— —-— D

| | | | | | | | | | | | | | | | | | | | | | | | |

\ I \ \ \ \ \ \ I \ \ \ \ \ \ I \ \ \ \ \ \

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00

| | | | | | | | | | | | | | | | | | | | | | | | |

\ I \ \ \ \ \ \ I \ \ \ \ \ \ I \ \ \ \ \ \
— - fxF
— — foF
— - foF
— 6 6 — fbE
— B B B — foE

| [ | | | | | | [ | | | | | | [ | | | | | |
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3/ 3
2223 00

K. FUKUSHI MA
21

SCALER
DATE 20221
10 11 12 13 14 15 16 17 18 19 20

°E MEAN TIME

135
08 09
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