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INTRODUCTION

This Series contains data on ionosphere () and solar radio
emission (S) obtained at the following stations under the

National Institute of Information and Communications
Technology , Japan.

. Geographic(WGS84) Geomagnetic (IGRF-10(2005)) .
Stations - - - - Technical Method
Latitude Longitude Latitude Longitude

* Wakkanai/Sarobetsu 45°10'N 141°45'E 36.4°N 208.9° Vertical Sounding (I)

Kokubunji 35°43'N 139°29°E 26.8°N 208.2° Vertical Sounding (1)

Yamagawa 31°12'N 130°37’E 21.7°N 200.5° Vertical Sounding (l)

Okinawa 26°41'N 128°09°E 17.0°N 198.6° Vertical Sounding (1)
Hiraiso 36°22'N 140°37’E 27.6°N 209.1° Solar Radio Emission (S)
*We moved the observation facilities at Wakkanai to Sarobetsu on 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.

A1. 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 . . )
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.

A2. 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 |-4,
published in July 1978.

a. Characteristics of lonosphere

fxl Top frequency of spread F trace
;gl’g Ordinary wave critical frequency for the
foE F2, F1, E, and Es (including particle
foEs type E) layers, respectively
Blanketing frequency of the Es layer,
fbEs e.g. the Ilowest ordinary wave
frequency visible through Es
fmin Lowest frequency that shows vertical
ionospheric reflections
M(3000)F2 Maximum usable frequency factor for a
M(30000F1 path of 3000 km for transmission by the
( ) F2 and F1 layers, respectively
Ziﬁz Minimum virtual height on the ordinary
hE wave for the F2, whole F, E and Es
hEs 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.

(o3 Measurement influenced by, or impossible because of,

any non-ionospheric reason.

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

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

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

V4

o

m

-4

VO

(7]

Lacuna phenomena, severe layer tilt.
Third magneto-electronic component present.

(ii) 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

(9]

extraordinary component.

M Mode interpretation uncertain.

(0] Extraordinary component characteristic deduced from
the ordinary component. ( Used for x-characteristics
only.)

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

U Uncertain or doubtful numerical value.

z Measurement  deduced from the third
magneto-electronic component.

(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
NOV. 2019
LAT. 45°10.0'N LON. 141°45.0' E SWEEP 1. 0MHz 70 30. 0MHz AUTOMATIC SCALI NG
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36/ 38 40 38] 40| 35/ 28 44] 51 34| 67 67| 57 57 52| 48] 45 31 23] 34| 34 32| 36| 40
40/ 37 36 34) 31| 32| 39| 42| 54 64/ 66 58 58 50/ 54| 40 29 34| 34) 36| 50
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39 34/ 36| 36| 34 31 39 44] 49 51 63 60| 55 60/ 51) 51| 49 30| 28] 28] 34| 32 42| 34
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31| 28] 32| 28| 33| 32| 26| 46] 49) 58| 55| 56 57| 52 70) 56| 49| 32 43] 49 53] 53] 54
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©

32 33| 53] 50] 52| 52| 52| 51| 63 63] 56| 57| 56| 54| 51] 47) 30 34| 40| 43| 48/ 51) 52

w
o

52| 52/ 52) 51] 28| 28] 25| 37 51) 62| 55 59| 55 56] 51] 49| 38 36| 34| 32 34| 32

w
[EEEN

0001/02/03[04/05/0607/0809/1011]12/13/14]15{16/17/18/19]20212223
CNT) 24 24| 24| 25| 25| 25 23] 25| 24 22| 25| 24| 24) 26| 25 26| 25/ 19| 18 23| 26/ 21] 24] 23

MED| 34| 34| 34| 34| 33 34) 30 44| 51 54 56 59| 58] 55/ 53] 51| 48] 30 32| 34 35 34 36| 36

U Q| 39| 40/ 42| 39| 38] 40| 39| 49| 54| 58| 63| 64| 62| 56/ 56 54| 52| 38 34| 36| 46 39| 44| 47

L Q| 32| 32/ 320 31| 31/ 30/ 27| 42| 49| 51| 54| 57| 55/ 52/ 50| 49| 42| 28 29 29| 34 32| 34| 32
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HOURLY VALUES of fEs AT Wakkanai
NOV. 2019
LAT. 45°10.0'N LON. 141°45.0' E SWEEP 1.0MHz 70 30. 0 MHz AUTOMATIC SCALI NG
H
NJ00/10102(03{04/05/06/07(0809 /1011|1213 /14|15(16{17/18{19(20(21/22/23
1 TICICTC
) crcliclciclicc
3
4
GG G G G GGG
5 48 27 27
GGG GG G GGG
6 29 33 36 48] 49 40| 50 27/ 57 49| 60| 54| 56 43| 43
GG GG G| G
11 40 28 24 39 43 72/ 74 92| 76| 50/ 34 44 58 30| 29/ 59 39 28
G G GGG G G|G GIG|G|G|G
8 35 26| 30 45 42 40/ 32 34| 40/ 31 30
G GG G|G|G|G G G[G GGG G GG
9 28| 32 33 35/ 35 39| 35 29
GGG G[G[G[G G G G GGG G G
10 30| 37 44 36 35 32 27 38] 32
G TG GG G GGG GG
111 28 28 27 30| 38| 39| 44 38 43 35 32 36| 41] 33
G GG G[G|G|G GG GG G G GG
12 25 44 45 37| 34 31 25 30
G G G GG G G GGl G[G
13 11 57| 44| 48 39109 44| 37 32 28 26 33| 34
G G G GG GG GG GG G
14 11 52/ 59| 36 56| 59/ 35/ 32 35 55/ 34 28
GG GGl G|G G G GGG
15 109 52 57) 41| 43 34| 41] 29| 29/ 59 26 29
GITGIGTGITGTG GG GIGITGTG GTG
16 115 44| 49) 36| 34 35| 45 52 26 28
G G G IG[G G G G GG G G
17 11 40| 33| 34 37 36| 35 50  |128 26
G GG G[G|G|G G G G| G
18 40| 50/ 60 351151 47 58 41| 36 25 33 34
G G GG GG GG
191 29 41 32 27| 27 27 320 38| 39 36| 36 34 31 41
G G Gl G[G GGG GG
20 241131 27| 26 33 40| 36| 35 35 48| 56 26
GTGIGTGTGTGG G GG G
21 31 35 50| 35| 35 37| 34| 31| 55 29| 44 34 29
G GG G[G|[G GG G
22 33 401116 37| 34] 36 31) 33| 44 40 93 27| 26 35 32
G GG GGG G G
23 41 41] 32 86 92| 44| 34 34] 40 28 58136125 79 32| 82
GGG G|G GG G
241 81 27 30 40/ 40| 50, 46| 85 44| 40 40| 48 26| 26 32/ 30
G GG G G G G GGG
25 24 24 94 35| 40 41] 43 34 33 29| 23] 34 26]122
GGG GG GG G GG G GGG
26 28| 29/ 35 39| 34| 34 39/ 22 28
GG GG GG G G GGG G
27 117 28| 40/ 36110 34 54/ 32 33] 32 320 27
G GG G[G|G|G G G G
28 154| 48| 52 37) 34| 35 33| 36 11 55 26| 31 48] 32
G G/ G G G G G G
291 25 26 26 331159 48| 32 34 34| 34| 34 48 27 11 26
G GG GGG GG GGG
30 32/ 39| 38/ 60 81| 35 35 48 11 49| 49| 37| 28
31
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 95 24| 24| 25| 25| 25 23] 25| 24] 25/ 25| 25| 25 26| 25 26| 25/ 25| 24/ 25| 26/ 26 26 25
MED| ¢ | 6 | 6 |G |6 |G| G| 30 38 39 44 35 35 35 32 32| 27 ¢ | 26/ 26| 26/ 6 | 6 | ¢
UQ| 6|12 6|6 | o | 11 32 40| 46 50 65 42| 37/ 44 35 40| 40| 32 49 29| 31| 34| 32| 27
LQlc|oelel6le 6|6 !6l32034 366|346/ 6lc|lcle . 6lelclelclo
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HOURLY VALUES of fmin AT Wakkanai
NOV. 2019
LAT. 45°10.0'N LON. 141°45.0' E SWEEP 1. 0MHz 70 30. 0MHz AUTOMATIC SCALI NG
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HOURLY VALUES of foF2 AT Kokubunji
NOV. 2019
LAT. 35°43.0° N LON. 139°29. 0" E SWEEP 1.0MHz 1030. 0MHz AUTOMATI C SCALI NG
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28/ 27 58] 24) 32| 34] 31| 49 51) 49| 58| 56 52/ 57 51 39

[N
[EEN

3

27/ 30[ 27) 30 32| 54 52/ 56| 55 54| 67| 58] 55| 45 28] 3
N NTATA ATA

A

A

2 - 301 30] 26
27| 36| 34] 32| 26 28| 40| 55/ 54| 80| 88| 63 65 55 45 34| 32| 32) 31

[N
]

—
wW

311 300 27) 32| 37 26] 42| 47) 56, 46| 64| 58/ 55/ 60 51| 49 38 21] 30 2171 26

[N
=N

28 31 31 28] 32 28] 45| 52| 49 55/ 58] 60| 58 51 51| 45 34| 23 30 28

[N
o

28] 27 26 27) 35 27 45| 55 40| 55/ 57| 49 55 54/ 49| 48 26 28| 32| 30/ 30| 32
311 31 30 28] 27 26/ 42| 51) 53] 57| 50[ 47/ 51) 60/ 58| 48 36| 34

[N
D

—
-~

ATA
32 ﬁS 26| 25 ﬁG 25/ 42| 47) 56| 48] 58] 53| 64) 55 50[ 50| 38 30| 34] 32

[EEN
oo

28 %8 27 26| 48] 54) 49| 58] 51| 58| 61 54) 51| 50| 26 21 27
28] 28 31| 27/ 58] 27| 44| 53] 53 55 62| 57| 58] 55| 53| 48] 34 26 26| 27 27

—
o

o
o

27 27 26| 25 24 48 49 56) 54] 53| 55/ 57| 57| 48 26 25 27 27 32| 32

o
[EEN

300 27/ 28| 28| 26 26/ 28 46| 49 49 59 62| 50/ 51| 54) 49| 41] 32| 27 27] 26] 27) 26
ATATA A ATATA
30 26 50] 55/ 58] 67| 68 59/ 63 53 49] 49 34 32| 32

[N]
o

ATA
32| 34) 34) 31 27 45 54| 65 82 71| 65/ 59| 51| 55 49) 36| 45 39/ 42| 58] 34

ro
[F6]

A A A
34 21] 32

[p)
I~

[ )
o

30] 30 30 26/ 26| 32 54| 52| 74| 71 90] 67 60| 57
311 28 27 28 50[ 64/ 66/ 67 79| 62/ 55/ 54] 52| 48 21| 32 32| 28
32 28| 27) 31 48] 55/ 64 62 61 ﬁG 53| 64) 54 48 30 %6 %7 28] 28

[pe)
D

[ )
-~

28] 26/ 21] 21| 28 44] 54 48] 61| 69 55/ 60| 55 51] 32 30 26| 26

N ATA

ro
oo

27| 26| 26 26 41) 51) 52| 58] 64| 57| 65/ 59| 73] 54| 32 30 30 24
CICTATA ATA
24| 30| 25 27| 27 45/ 53] 48 61 67 58/ 50/ 65 50 30

o
©

w
o

31] 31 34) 27) 27 38| 44] 45 56, 65 58 56/ 51| 45 47| 30| 27 32 30 28

w
[EEEN

0001/02/03[04/05/0607/0809/1011]12/13/14]15{16/17/18/19]20212223
CNT) 27/ 25/ 27/ 26| 27| 8 21 28| 29/ 30/ 30/ 30| 27 30 30| 28] 27 22| 14| 15| 21| 17| 20 24

MED| 30| 30| 28| 28] 27 28| 29) 46| 52| 54/ 58 62| 58 58| 57| 52| 49) 36 29/ 30| 30/ 30 29 28

U Q| 32| 31 31| 31| 32 32 32 50| 54| 58) 61| 68] 60/ 65 59 55/ 51| 39| 31| 32| 34| 33| 32| 32

L Q] 28] 27/ 27| 27| 26| 26| 27] 44| 48 49| 55 55| 53| 55 54| 50| 48 32| 27 27| 27| 27) 27| 26
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HOURLY VALUES of fEs AT Kokubunji
NOV. 2019
LAT. 35°43.0° N LON. 139°29. 0" E SWEEP 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 G G GG G
L] 20 29 29 11 131 49| 33| 42 42 39 48 42 29 54/ 55 87
G GG G GG G| G|G GG G| GG
2 31 49 28 29| 39| 40 38 30/ 23
G GG G GG G GG G G
31 31| 25 39 39| 42 31] 33| 32| 41| 43| 49 37
GG G G G G G[G G GG
4 29 11 24/ 31| 42 37 50 49 24/ 24] 26 30
GIGIG|[G GG G GG
5| 23 33| 34 51 38 44) 34 34/ 40 40/ 39] 39] 35 41 34
G GG GG GG G GG GGG G
6 54/ 70 421108 39/ 39| 85 44] 32
G GG G[G|G|G G G|G G GG G G| G|G
/ 27| 37 87 40/114| 38 33
GG GG GG GGG GGG
8 29 48] 36| 37 37 40| 40| 39 24 29 27
G GG G GG GG GG GGG
91 31| 28 20| 33 40 43 37| 33 31 31
G GIGIG[G GG GG G G G G
10 37 371 1170 32 34 29| 39 28 29/ 30
GGG GG GG G G G
11 470142 45 41 41) 47 43] 29| 24| 36| 60| 45 27 30
G G G GG GG GGG
12 90 35/ 40| 53] 51/ 49] 53 57| 50 42 32 44| 33
G GG G G G G GG |GG GG GG
13 11 29 29| 41 37 29 40
G G G GG G G GGG GG G|G |G GG
14 28 27| 54 28 40| 25 33
G G G GG G G G GGG GIG[G|G GG
15 29 27 38 40| 49| 45 34
GTG]IGTG GTG G G
16 28 45| 47 38 39 44] 45 37 40 35 28 26 39| 38 31 32
G GG G[G|G|G G G|G[G|G
17 38| 88| 45 37 40| 38 34| 33] 33] 43| 51
G GGG GG G G|G|G G GGG G| G
18 39 27| 34] 37 40| 28 33
G GG GGG G GG G GGG
19 27 31 34 39 40| 37 31| 39 29 29
G GG GGG G GG G G GGG
20 35| 40 36 34 36| 27| 34 25
GITGIGIGIGTGTGTG GG GTG G
21 31 44] 42 38| 40| 40| 36 32| 41 39
G G G GG
221 26 32 28] 28 31 47) 51) 56| 40 44| 37 37| 43 40 26 55 35
G G|G|G|G G G G|G|G
23] 59 29 28| 33 38 41| 57| 40 42 37 31| 29 31
G G GG GG
24 24 28] 32 28 34 45 43| 42| 43] 40| 47| 85 49 44] 35 21
G GG G G GGG G G
25 26| 32/ 38/ 39 38/ 32 45 23] 29 40 28
G G GG G G GG GG GGG
26 26 33 27 31 38 39/ 53| 40 36 29
G G| G G G GG GG GG
27 11 26 34 36/ 38 40| 46 52 39 34 28 29
G G G GG G GG GGG G
28 41 37] 40 36| 40| 34 38 53 28
G G G GG G G G G|[C|C GG
29 27 20| 32| 35 50 38 39 41 34 32 28
G GG GGG G G|G G G[G G G| G
30 33| 31/ 34 41 21 45 31| 33
31
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 30/ 30| 30/ 30| 29| 19 25/ 29| 30/ 30/ 30 30 29 30 30/ 30| 28 28 27| 27| 30/ 26/ 30 30
MED| ¢ | 6 | 6 |6 |6 |G| 6| 28 33 36 38 37/ 37 36 35 32 29/ 29 24/ 29| 11] 28/ 6 | ¢
UQl 6|27 6 | 6|6 |28 o |33 37| 40| 41| 40| 42| 41 40| 40| 38 34 36 39| 33 33| 32| 28
LQlelolelclelclelcl3tlclelelelelclelcle 6lelclelclo
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HOURLY VALUES of fmin AT Kokubunji
NOV. 2019
LAT. 35°43.0° N LON. 139°29. 0" E SWEEP 1.0MHz 1030. 0MHz AUTOMATI C SCALI NG

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

14] 13] 13/ 13] 13 14) 13 15/ 14) 17) 21| 31 31] 17] 18] 13) 14| 14] 14| 18] 13) 14) 14

13] 14] 14] 15 14 14) 13 13] 14] 17 17| 17 17) 14] 14] 14) 14 13| 13| 13] 14] 13 13

13] 13] 14] 13] 14 14] 14] 13] 15 15 24| 18] 15 20| 25 20) 14) 15/ 14] 17} 13 17 17

14) 14 14 15[ 14] 17 14 14] 14] 14] 14] 15/ 35 14/ 21| 13] 14 15 14] 14| 14] 14 14 14
14) 14) 14] 14] 14) 13 14] 20[ 14] 14/ 15 21 20{ 17] 17) 20 14) 15 14] 13 14] 14| 20

20[ 14] 14) 14| 14] 15| 14] 18] 18] 14) 20] 17 14] 20| 15 15 14) 17 17 18] 15 14 13 17

O N oo &= 1w |

14) 14 14) 14| 14] 14] 13 14| 14] 15] 20/ 33] 15 14] 13 14| 14 14] 18] 14| 13 17) 17

o

18] 13] 15 14] 13 14) 14 13 13) 13) 17| 17] 28] 17] 23] 14) 14] 14] 20| 14] 14 13 14

—
o

14) 14] 14/ 17) 14 15/ 17) 14) 18] 18] 18| 20 20/ 14| 14] 21 14 22| 14| 13/ 17/ 15 13
14) 17 14 14| 14] 15/ 13) 15 14] 14] 17] 18| 20] 20] 22| 14| 13| 14 13] 14| 14] 14] 15 14

[N
[EEN

[N
]

14] 15/ 15 14] 14 18] 17) 14] 14) 13 20[ 13| 14] 13] 15 13) 13| 13] 14| 14] 14 13 14

—
wW

14) 17 13] 15] 14] 14 13 14| 14] 15/ 30/ 17 21] 20| 14] 18 13 14 17 14 14] 14

[N
=N

14) 14 14) 14| 14] 13| 14) 14| 13] 13] 17] 18| 20] 17 14| 25] 20} 20 13] 13| 14] 14] 17 14

[N
o

15 14 14] 14] 14) 13| 14] 15[ 13] 20 14) 14| 20| 17| 14] 13] 14) 15 18 14| 20| 14/ 14 13
14) 14 14 14| 14] 14 18 18] 14] 13] 17/ 15/ 13| 20| 18 14| 14) 14/ 17| 14| 13] 14] 14 17

[N
D

—
-~

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

[EEN
oo

14) 14] 14] 14] 14) 14] 14] 14] 14] 14) 14) 18| 18] 14| 15 14) 14) 17 20| 14| 14 14] 15

—
o

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

o
o

13 18 15 18] 15 14 13] 14] 17| 20] 17] 15 17| 14] 20] 14] 14] 14] 14] 15 15 14
14) 15 14] 14| 15/ 15 17 20| 14| 13] 15/ 17) 15 14] 13] 14| 20 14| 14 15 15/ 14] 14

o
[EEN

[N]
o

14) 13 14] 14] 15 17) 13 14) 14 14] 14) 13 14) 13| 14] 13| 13 14) 14] 14] 13] 13

ro
[F6]

14) 14] 15 13| 14) 15/ 15| 14| 13| 13 13) 14| 15/ 17] 17| 14] 18 21) 13 13] 13] 14] 13

[p)
I~

14) 14] 13] 14] 15/ 14) 15] 18] 14] 14] 14) 14] 14] 17 15 14 14] 14 14) 13 14] 13

[ )
o

13] 13 14 14 14] 17) 14) 14 14 14| 18] 17 13/ 13| 20 13] 13] 14/ 13 14 14
13] 13] 18/ 17] 14 14) 18] 14] 15 13 18 17 14] 13] 14] 14) 14] 14] 15 14] 15 14) 15

[pe)
D

[ )
-~

13 14) 13/ 17| 14] 14 14 14) 14 14] 141 17] 17] 17) 14| 18] 14] 200 14] 13] 14| 14] 14

ro
oo

14] 13] 14] 14] 14 13] 14) 14] 14) 15 14] 14] 15/ 13 é4 é4 14 13] 15 13| 14
14) 14] 14] 14] 15/ 14) 14] 14] 14] 14] 14) 15| 14] 17 14] 24 13] 14| 14] 14) 14) 14

o
©

w
o

18] 14) 14] 13| 17] 14 17) 13) 13 15] 14| 31] 18] 21) 23| 18] 14] 20 17| 14] 15/ 14] 14

w
[EEEN

0001/02/03[04/05/0607/0809/1011]12/13/14]15{16/17/18/19]20212223
CNT| 30, 30| 30/ 30| 29| 19 25/ 29| 30/ 30/ 30/ 30| 29 30 30 30| 28 28 27| 27| 30| 26/ 30/ 30

MED| 14) 14 14 14] 14) 14) 14 15[ 14] 14/ 15 17| 17) 17] 15] 14| 14) 14] 14 14] 14) 14] 14] 14

U Q| 14] 14 14] 15/ 14] 15/ 14 17| 14| 15 17) 18] 20/ 20/ 17| 17| 20| 14 17| 14| 14] 15| 14| 14

L Q] 14 14/ 14/ 14] 14] 14] 14) 14] 13 14 14) 14) 14) 14 14 14] 14] 14 13] 14] 13] 14] 14] 14
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HOURLY VALUES or foF2

AT Yamagawa

10

NOV. 2019
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
ATA
1| 34 36 40 34| 46| 39 26| 48| 48 51 63 72| 75/ 71 71 69| 68| 50/ 42| 29| 32 34
A A B | B A AlA A
2 ﬁg 20| 34 . 40 44) 59/ 69| 64 65 75 67| 52 44 37 30 . 34 .
31 30 28 28| 32 47| 54| 50 51 57| 61 60| 61/ 66| 54/ 44 34| 34| 29
KT ATA NN KA
4 26 43] 39| 50 51 66 27 61 70 77| 58 ﬁ4 \ 34 35 34 ﬁg
5| 31 30/ 32/ 30 31 29| 30| 54| 48 54 59 45 55 66 él 57 37 §4 24
6| 20 28 28 25| 31 32 ég 66| 54] 55 67 56| 46/ 66 79 51 48 42| 42 30 34
71 30 31 30 ﬁg 29 28 ; 42| 54| 55/ 64 73] 71 63| 67 67| 55 51| 36 37 ﬁs go ﬁz 31
8131 31 28 . 28/ 25 ; 46| 52 22 51 56| 59| 61/ 58 66| 55 44 £9 28
91 31 31 30 28] 30 . 48] 49 54/ 66| 60| 64 82 58| 54 47 32 34 28 ﬁg gz
10| 31 31/ 31/ 28 28/ 26 50{ 54 52 48 62| 52 59 70 54| 35 44 49 28| 31 32
ATN ATATATATA
111 208 28 29| 28 36 ; 39| 48| 35 47 59| 58| 58 70 57| 34| 27 . 28
12| 31 32 34| 32| 28 ﬁ3 ; 41| 51| 54/ 71 84| 66| 60| 65 55| 52 48 42 go 34 32 34
13| 34/ 32/ 30/ 34 43 o 39 50| 51/ 56 64| 65/ 54 62 54| 54 48 28 28 30| 31/ 30
14| 30| 30/ 30 32| 29 41| 54| 52 51 66| 58 50/ 61 59| 54/ 29 34| 28| 26/ 31 30 29
N ATAA KA
15] 29| 29 28| 29| 34 28 - 39| 47 24 53 46/ 54| 55 43 e 30/ 32 31 32
16 ﬁl 29 26| 29| 31 42| 46 36 48| 54/ 48 64 29 44 29 26 32 ﬁo XO
17 29 26| 28| 31 29 ; 38| 34 53 59 62| 62 68 57 50/ 45 34 ﬁﬁ 32 ﬁl i
18| 26/ 29/ 29/ 28| 31/ 28 26| 47) 55 49| 55| 56/ 55 54| 54| 57 45 32 29 26
K KA KTATN B
19| 26 26 28 25 ; 38| 47| 51 54| 58| 44 55| 55/ 63| 55 42 . 28 29
20| 29 29 28 28] 26 28 - 37| 46 51 50 45| 58| 58 51| 52| 54| 45 19| 34| 34| 34 ﬁ4
211 34 ﬁl 30 29189139 i 40| 51| 55 56 55| 54/ 53 62 54| 50 52 34 28 30 ﬁo 30
22 §8 . 28 ﬁs 29 38| 54 55 55 65| 66/ 66 49 54| 45 47 40 35| 16 29 32
23 32 31 §8 29 38| 52| 64 44] 68| 47| 60 50 55| 55 QB 32 34| 34 32 34 31
241 31 29 30 28] 28 ; 25/ 42| 54/ 67 68| 49 80 24 53 55| 51 49 34| 38 ﬁ8 30 gs
251 36 31 32 36| 30 25 38| 65/ 76/ 67 72| 64 66 56 54/ 42/ 31 26 28 32
ATATA ATATA
26 26 . 34 50 59 36 55| 57 43 70 55| 53 42 34 25 ﬁﬁ 29 28
271 28 28 28 28] 31 \ 34 47| 48 54 60| 58 58| 66 33| 54/ 44 29 26 ; ﬁG £8
281 30 31 32 32 30 29 36| 52 52 54 55| 64/ 60| 66 70| 58 48 31 34| 26
B[ A AIN|[NTJA
291 28| 26 28 28] 31 ; 38| 36| 48 54 67| 63 64| 74 54| 56/ 42 34 . . 26
301 26 28 25 28| 29 28 34 27| 47 50 58| 56 54 58] 55| 54/ 44 36 49 28 26
31
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 25/ 25 27 26| 28 16 6 30 29 28 30/ 29| 28/ 28 30 28| 30| 28 23 19| 22 17 19 21
MED| 30| 29 29| 28| 31| 28 28 40| 50 52| 54 60| 58 60 64 56| 54 44 34/ 30| 30/ 31 31 30
U Q| 31| 31 31| 30| 31| 29| 29| 43| 54 55/ 59| 66| 64 64 70 66| 55 48 40 34| 34| 32| 34 32
L Q| 28] 28 28| 28] 28| 28 25/ 38| 47/ 50/ 50 55| 56/ 55 57/ 54| 51 42 32 28| 28] 29| 29| 28
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HOURLY VALUES or fEs AT Yamagawa
NOV. 2019
LAT. 31°12.0' N LON. 130°37.0' E SWEEP 1.0MHz 70 30. 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 G G GG
1 48 38 (332 gs go ; 26| 35 42 50 59| 55 49 36 34/ 32 11 (536 57
21 40| 30 41 . 34 80/ 50 48] 41 é4176 40| 42| 39 29 ge 29 éﬁ 29 36
31 27] 40/ 32 éB 29 . 28| 32| 36| 40/ 43 42 38| 38| 46 44 26 29 (2;7 éo
41 55 40 43 46| 32 40 50 45| 40 57| 59 52| 36| 58 60 41| 35 26
GIG|G|IG|IG|G|G G
5 34 34/ 39 43 51| 57/ 41] 44| 44| 35 44 32 49 41 45 29
GIGIGTITGTITGTGTG C GG G
6 36| 49 411174 43] 41 41] 40 31 20 27 39 27
G GGG B G G G| G|G
/ 27 11 67| 45 41 41 50 40/ 39 46| 46 46 11 32
GGG GGG G GG
8 35 48] 32 43 38 44| 43 38 51 50/110 46 28| 43] 49
GGG GGG G G GG
9 26 38| 48] 69 40 45 39 43 40| 32/ 29 29 60 25
GIG|G|IG|IG|G|G G GGG
10 46 30 40| 41| 40 46 43 36 41/ 30/ 29 31 26
GIGT[G G G
111 26 11 26|  [109| 45 36| 45 44| 45/ 43 41 44 40| 33 33 40| 29 34] 59
G GG G[G|G|B G G GG G| G
12 20| 35 37) 40| 52 41] 40| 36 28] 41 45
G GG G B GG G Bl G G GG
13 11 11 28| 33| 35 42| 45 40/ 39 25 20
G GG G[G|G|G G GGG GG
14 31| 49] 42| 44] 50150 56/ 34 34 33 21
G GG GG G G GGG
15 34 28149 42 42 48| 56 61/ 40 42| 38 27| 28 25
GTGIGTGT]G B G GIGIGTGTG
16 45| 48| 60 40| 43 45 39] 46| 52/ 30 40
G G G GG G GG GG
17 11 20| 40| 41] 44 45| 42| 54 43 28] 33 25 34/ 32
GGG G G|B G G G|G|G
18 27 28| 34 40/ 41 40| ~ 1106| 45 38| 33 28 11 26
GGG G G G B G|G
19 38| 26 43 24| 37 34 42| 44 42 37 34] 35 28| 48 28
G GG G|G|G|B G
20 40| 30 40| 39104 43| 45 56| 45/ 32/ 25 28| 26| 33 26| 27
GITGIGTGITGTITGTIBTG G GTG GIGIGTGTG
21 29 49 50| 40 44] 41] 35 35
GGG G G| G[G G GGG
22 26| 24 39 42] 45| 48| 44| 51/145| 74 41 35 23
GGG GGG
231 40 49 28] 31| 26 30/ 44 52 49| 52 41) 43| 45| 33 28 32| 32| 25
G G G B GG G| G GGG
24 25 23 31] 38| 43| 55| 56/ 50 60 40 28 23 30
GG GG BG G GGG G|B
251 23 26| 34/ 36 41 47| 77 89 50 49 35 11
G G G GGG
26 59 39 28 30/ 31) 28| 34| 93] 37 44] 55| 40| 41| 48| 50| 38 23
G| G G|G B G GGG GG
27 25 31 24 341147) 40| 40| 45 57 40| 30 33 33
GG G| GG G GG 8B
28 320 24] 34| 45/ 34] 48| 44| 43) 46| 44) 45| 36 38 116/116
Gl G| G[G|B G
291 39 26/ 36| 40/ 38| 45/ 47| 46 49 42 76| 50 53 35 36| 22| 24 41
GIG G| G|G[G 8B GGG G G
30 28| 33 39 39 43| 61 69| 39 27 32| 40 35
31
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 30/ 30| 30/ 30| 29| 25 20/ 30 30/ 30/ 30| 30 30 30 30 29| 30/ 30/ 30 29| 29 28 30 29
MED| ¢ | 6 | 6 |G |6 |G| G| 32 34 39 42 44| 44 44 42 42| 36/ 30 29 26| 6 |6 |6 |6
U Q| 26| 25/ ¢ | 26| 23] 28 o | 38| 45| 42| 48| 48| 55| 49 48] 48| 45 35 35 32| 24| 28| 34| 28
LQ g 6 lcloel6lc | c| 28 31 35 40/ 41 40 41 40/ 36132 2720066 6|6 |6
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HOURLY VALUES orf fmin AT Yamagawa
NOV. 2019
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
14) 15 14 14| 14) 15 15/ 14| 14) 14| 14] 15] 14 17 18 15| 14) 14] 14 14| 14) 15 14] 14

BB
14] 15] 14] 14] 14 14 14) 14] 14 15| 14) 14] 14| 14| 14] 14) 15 14| 14] 14] 15 14

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

14] 14) 14] 15 71 16] 14] 14] 14) 15] 15| 16| 15 15 14| 14] 14] 14] 14] 14) 14] 15] 14

14) 14] 15 15 14) 14) 14] 14| 14] 14 14 15/ 15/ 15] 14 é4 14) 14 14] 14) 14 14] 14] 14
15] 14 14] 14] 14) 14] 14] 14] 14] 14 14) 14| 14] 14] 14 14) 15 14] 14] 14) 14] 14] 14

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

O N oo &= 1w |

14) 14 15 14| 14] 15| 15 14| 14] 14] 14] 14] 14] 18] 15] 15] 14] 18 15 14| 14] 14] 16] 14

o

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

—
o

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

[N
[EEN

[N
]

14] 14] 14] 15 14) 16 14 14] 14] 14) 14] 15/ 16 15 15 14) 14) 15 éS 14] 14 14] 14

—
wW

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

[N
=N

14] 14 14] 15 14) 66] 15/ 14| 14] 14] 14) 15| 14) 14] 14] 15 14] 14) 14) 14] 15 14] 15 14

[N
o

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

[N
D

—
-~

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

[EEN
oo

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

—
o

o
o

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

o
[EEN

[N]
o

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

ro
[F6]

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

B

[p)
I~

14) 15 14] 16| 14 5 14) 20] 15 14] 15] 14| 15 20) 15 14| 14] 15 15 14] 14| 14] 14 é4
14) 15 14 14] 15 14) 16| 14] 14 14) 15[ 15/ 14] 14] 14) 14 14 14) 14| 14] 15 14

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

[ )
o

[pe)
D

[ )
-~

15] 14] 15 14] 15 14 17] 14) 15 14) 14) 14) 14] 14] 14| 14] 14 14) 17| 14 %4 14] 14
14) 14] 15 15 14) 15/ 14] 15[ 14] 14) 14) 14| 14] 15 14] 14) 14) 16 14] 15 14 14] 14

ro
oo

B
14] 14] 14] 14] 15 15/ 15] 14] 14) 14) 15 14] 14] 14] 14) 14) 15/ 14] 14| 14] 15 14) 15

o
©

w
o

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

w
[EEEN

0001/02/03[04/05/0607/0809/1011]12/13/14]15{16/17/18/19]20212223
CNT] 30, 30| 30| 30| 29| 25 20/ 30 30/ 30/ 30/ 30 30 30 30/ 29| 30| 30/ 30 29| 29 28 30 29

MED| 14) 14] 14 14] 14) 15 15 14 14] 14) 14) 15| 14] 15] 14] 14| 14) 14] 14] 14] 14) 14] 14] 14

U Q| 15| 15 15| 15 14| 15 15 15| 14| 14) 14| 15| 15/ 16/ 15/ 15| 14| 15/ 15 15 15 15 15/ 14

L Q] 14 14/ 14] 14] 14] 14] 14) 14] 14] 14 14) 14) 14) 14 14 14] 14] 14 14] 14] 14] 14] 14] 14
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HOURLY VALUES of foF2 AT Okinawa
NOV. 2019
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
ATATA ATATN A ATA
1 . 36 e 46| 51| 53/ 55 82 91 85 97/110/105/111 23 47 ; 32 |
2 26/ 28 34| 26 40 51| 53/ 56/ 77| 83 56| 86/ 80| 59 50 38 28/ 30
ATB KA TA A A
326%\65\62630 39| 73| 54/ 50 55| 65 61 44 65| 56/ 52 40 o
41 26 33| 26 ag ; 19] 50| 48| 56 52 71 61 72 84| 69 50 40/ 30| 30 25
5 f\o 31 29| 31| 28 - 42] 51| 50 64 75 64/ 51 69 74| 65/ 55 41| 40| 34 34| 37 f\l
6A 5\8323031,3;48 41555258826668746854504142?\72628
1 26 29 f\z | 40 51| 54/ 64 80| 82 81 77 66| 65/ 54 51 45 31 2\4 5\8
8 ;3\2 30/ 30/ 30 E,O ; 44 54 52 57 66| 66 68 62 70 60/ 50/ 32 34| 32 /%6
9 34 32| 28| 28 : 41| 53| 55 60 74| 82 85 99| 78| 57| 54 44| 35| 32 34 éo
10 g7 ﬁz 31 ég ﬁs 28 - 43| 54] 51) 51 60| 64/ 70 86 57| 64 55 41 5\9 30/ 31 26
11 26 NI 40| 45 51 52 54| 70 65 67 65 53 51 40 . 34 41] 52| 46
12| 46 37 34/ 39 e 42| 50 63 75 91| 69 65 66 /(_5\6 52 54 f\4 34 34| 32| 34
13| 36 34 32 37 §3 e 38| 48 /&_3\5 65 82 90| 94 78 55/ 51 30/ 29/ 30 34 29
14| 31 31 31/ 30 e 38| 54 60 65 22 25 65 60| 60| 54/ 40 32| 29/ 29/ 34 238
15| 28 28 26/ 28 31 L 39| 54/ 50 52 53 62 60| 49/ 30/ 44 29 §,8 32/ 30 ﬁg
161 34 31 28] 29 i 39| 47| 48 50| 61| 54| 69| 75 64| 63 50 41 29 26 28 .
17| 28 §8 és /2\6 f\o ' 37| 44| 48 56 66| 80 75 69 57| 51 45 41| 36| 34 32 31
18| 29 f,B . 34 50 47 58 54 62 56 59 60| 64/ 53 40 49 ﬁg 31 30 31
19 26 f\S §\5 29 | 40 47 52 56 65| 57 60| 69 69| 56/ 44 34| 30 28 26 /?\8
201 29 23 - ﬁa §6 . 40 49 49 53 54 56 57| 62 63| 53 60/ 37 28| 32/ 29/ 31
211 29 30 28 40| 52| 55 54 54 65 60| 66/ 71| 72| 65 48 37| 32| 28 26| 30
A B ATAT]A A N
221 29 29 26 30| 29 38| 54 53 54/ 72| 69 69 46 49 32 28 31
ATATA]TA]TATA A AlTATA A
23| 28 e 42| 50 58 71 67| 64 64 64 60 51 22 . 49
241 32 f\l io 28] 29 ol 40| 63| 78/ 82 64| 79 86| 55 55| 53 60 ;1\1 35/ 29| 30
25| 32 36| 28 65 72 76/ 78] 80 86/ 67/ 60| 54/ 50/ 37 28 34 34 28
BININTA ATA N
26 26 59 26 36| 50 54/ 700 60 52 71] 84| 64| 56/ 50 30 26 28
B B | B ATATA|NI[N
27 ,ﬁ8 28 28] 20 1 32| 46 51 62 60| 66 72 76 66| 54 34/ 18 i
28N 26293034N ; 3451555254677875727564443734,%]5
29 26 28| 30| 34 e 37 53 51 50 70 90 96/1111102| 79| 64/ 48 2\5 f\ﬁ ; 59
30 59 28 28 29| 32 34 44] 47) 73] 54| 65/ 63| 50/ 58| 55 54/ 42 25 26
31
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 21] 23] 22 24 21| 6 20| 30 29 30 30| 29| 29 28| 28| 29/ 30 26/ 21| 20/ 22 22 18
MED| 29| 29| 28 30| 29 28 40/ 51| 52 56 65 67 68 69 66| 57/ 52/ 41 35| 32| 30/ 30 30
U Q| 33 31 31| 33| 31| 34 41| 54| 55 64 75/ 81 79| 77 71| 64| 55| 44| 39| 34| 32| 34 31
L Q| 28] 28 26 28] 28 28 37| 49] 50 53 54| 64 61 63 60| 54 50 40 29| 29 28] 28 28
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HOURLY VALUES of fEs AT Okinawa
NOV. 2019
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
G G G G
Llo7] 47108 58/ 32|  [144] 36 57 49 51| 53 40 38 40| 33 53/ 34/ 26 150 27
GG B | B B G| GG
2| 56 39| 33 30| 35 40 41] 45| 43| 48] 41| 70| 46 41 50 25
G G GIG|G B G G
3 g5 28| 32 35178 46 44 é5 37 48] 33| 36 gg 43 486 gs
41 24 69 39 39| 35 125(140/ 42 42 39| 89 68| 55 52/ 46 28] 23 45 38
GIGIG|G[G B G GG GG
5| 25 24 31] 40| 45| 44 39| 55 44| 43 40 26 27
GG GG G B G G GG
6] 26 31) 59 49 47| 54 46 41] 39| 34  |146 35/157 47
GG B G G G GG
11 40 28 25/ 24 49| 54 43 45| 44 60/ 36| 70 11] 39149] 29
G G|G G GG G
8 26]113 34 38| 44/ 45| 47) 66| 44 44| 38 34 38 27 33 54/ 39
G G GGG GG G
91 39 27 29 46 42| 44/ 46| 56 46 50| 47| 35 48 24 33 26
G GG G[G[G[B G B
10 91| 31 35 40 47| 45 39| 45 54| 38 32| 36/ 29 25 25
BTG G B G B G GG
11 38 33 41 48 50/ 50/ 50 56 44] 40/ 37 28 31 28 34
G B GGG
121 26 27 23 29 24 34| 35 41| 64| 48| 61) 55 53] 41| 42| 33 33 41| 31
G GG G B | B G GGG
13 40 31| 31| 35 44| 46| 49| 50 50 77| 46| 33 54 28
G G| G G[B|B B G|G GGG GG
14 70/ 86| 96101 67| 42 41] 45 28] 11
G GG GG |G|B G GGG
15 110 36 41/ 41) 471117 781109 92| 39 34 25 33
GITGIGTITGIGTGTG G GIGIGTGTG
16 26| 33 48 44 58 48 44 37| 33 31| 36
G GG G[G|G|G G G G G G
17 39| 30| 88 42 44| 45 59 46 11/ 35 28 26
G BB G G G|G|G
18 28] 40 11 30| 38| 59 41) 46| 54 43 54 38| 34/ 32| 38 29
GIGIG|[G|G G G G GIG|[G|G GG
19 31 32 34 41| 46 64 46| 39 38
GG GGG G GG GG
20 28 27 40 45| 44) 48 57/ 47| 34 48 39 91| 26 34
GITGIGIGIGTBIB]GT]G G G G GTG
21 40 420115 44/ 46 36| 35 43 26 23
G GG G B G GGG
22 - 24] 40 81 34 40| 44/ 61 50/ 67 59| 60 38 39 39| 27
23 46/ 48 36| 29 53 38 320 401161 86148 60 73 57| 38 52 40| 58| 41 91 72 48
Gl G|G|GC B G GG
24| 39 25 31 40| 54 49| 51 62 60 70| 60 54/ 38 39| 35 24
G GG B |G G G| G|G G GG
25 34/ 36 30 39 41/ 48| 36 30/ 24| 27] 25
GGG B[GG CIGIG
26 27 25 31) 36 41] 69| 52 47 46| 36| 50 48 90| 30 24
G B G|G B 8B G G GG
27 95 11 34 38| 45 60 49 52| 50 39| 25 28| 40 24
G G G IG[G B G GG
28 25 |145| 41] 54] 46| 46| 57 38 62 40| 58 54/ 38 29 20
G G G GG BIG|G G GGG
29 11 36 40 46| 43| 45/ 48| 35| 39 31 46 34
GG G| G|G B 8B G B G |G
30 35| 40| 39 44] 47| 50 53] 42 40/ 32 32| 40| 30
31
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 28 29 28 28| 28 23 12 29| 30/ 30 30| 30 30 30 30 30| 30/ 30/ 30 30| 29 29 30 29
MED| ¢ | 6 | 6 |G |6 |G| G| 28 32 40| 42 46| 50 48 50 44| 40/ 34 36/ 30| 20/ 6 | 6 | 6
U Q| 25 14| ¢ | 24| 31) 25/ 25 37| 36| 48 48| 47| 58| 60/ 57| 52| 46 46 40| 36| 30| 27| 26| 14
LQ 6 6 lclel6lc6 |6l o] 30035 40 44 45 43 42/ 37/ 36 31126/ 25 6.6 /6|6
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HOURLY VALUES of fmin AT Okinawa
NOV. 2019
LAT. 26°41.0'N LON. 128°09.0' E SWEEP 1. 0MHz 70 30. 0MHz AUTOMATIC SCALI NG
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14] 18] 15 14] 14) 14 14 14) 14] 14 15| 14) 14] 14| 17| 14] 15 14) 15[ 15] 14] 14 14

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

O N oo &= 1w |

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

o

14) 14] 14] 14] 15/ 14 15] 17| 14] 15 14) 17| 14) 14] 14] 14] 14] 15 15 14| 14 14] 16 é4
é4 14 14 é4 15/ 14 16| 14) 14 14] 14] 18] 15/ 16 15 15 17/ 17 14) 14 15/ 15
14] 14 é4 66 15 14) 14/ 14] 14] 15| 15/ 16] 15 15/ 14| 14) 14) 16| 14| 14] 14
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o
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[EEN
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B
15/ 15 14] 15 15 17) 14) 14] 15] 14] 14) 14) 16) 14| 14] 14] 14 14) 15 15 14] 15
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wW
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B

B[B|B
15] 14 14) 14 5 15[ 14] 15 14 15 14) 15 15] 14| 14] 15 14) 15[ 14] 14] 15 14
15 14] 14] 14] 14) 14 14 14] 14] 14 14) 18 14] 17| 14] 14] 14 14) 14] 15 15] 14 14
14/ 15 17 15[ 15] 14| 14) 15 14] 14] 14] 15| 15 14] 14| 15] 14] 14 15 14| 18] 14| 15 14

[N
o

[N
D

—
-~

14 é4 éS 14 14 14] 14) 15 14) 14] 14] 14] 15 17) 17 14| 14] 18/ 14] 14) 15 14| 14] 14
14 14 15] 15] 14] 15 14] 14] 14] 14] 16] 17) 14] 14| 14] 14] 14] 14) 15 14] 15] 14

[EEN
oo

—
o

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

o
o

14] 14) 14] 14] 14 é4 é4 150 14 14] 14 14] 14] 14 14 14) 14 15 14] 15 14] 15 14] 14
15] 14] 14/ 15 14 14 14) 14 14] 14] 15/ 16| 15 14| 14] 16/ 14 14) 14] 14| 14] 14

o
[EEN

[N]
o

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

ro
[F6]

14) 15 14] 14) 14) 15 14] 14] 14] 14] 14 14] 14) 14] 14] 14] 14] 14) 14) 14] 14] 14] 14] 14

241 14 14) 15 14 15 14 14 14) 14] 14) 14) 14) 15] 14 14| 14] 14) 14) 14] 14] 14] 14| 14
25| 14 14) 14) 15 14 i 15 14 14] 14] 14] 14] 14 15/ 15] 14] 14] 14] 14] 14] 14] 15 14
26 15 14] 14 i 14] 14] 15] 15 14) 14) 14] 14] 14] 14] 17) 14] 14] 15 14] 14] 14] 14) 14) 14
271 15 14 ’ 14f 15 dk 15[ 14) 14] 14 15/ 15 14] 14| 15 14] 14 15 14| 14] 14] 14] 15
281 14] 15 15 14| 14] 15 i 15[ 14] 14] 15 14) 14) 15 14| 14| 14] 14) 14) 14] 14] 15 15 15
29 14 14 14) 14] 14] 15 i 15[ 14] 14] 15 14| 15/ 15[ 15 14] 14) 14) 14] 14| 15 17] 14 17
30| 14/ 14) 14) 14] 14 dk 16f 14] 14] 14 14) 20 14] 14| 14] 14] 14 14) 14] 14 i 14] 14
31

0001/02/03[04/05/0607/0809/1011]12/13/14]15{16/17/18/19]20212223
CNT) 28 29| 28 28| 28 23/ 12/ 29 30/ 30/ 30/ 30| 30 30 30/ 30| 30| 30/ 30 30| 29 29 30 29

MED| 14) 14] 14 14] 14) 15 14 15[ 14] 14/ 14) 14| 15/ 15] 15) 14| 14) 14] 14 14] 14) 14) 14] 14

U Q| 15| 14 15| 14| 15/ 15 15 15| 14| 14) 14] 15| 16| 16/ 16| 15| 14| 15 14| 14| 15 15/ 15| 15

L Q] 14 14/ 14] 14] 14] 14] 14) 14] 14] 14 14) 14) 14) 14 14 14] 14] 14 14] 14] 14] 14] 14] 14
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MONTHLY MEDI ANS of h'F ano h'Es

NOV. 2019 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 2 6 14/ 11 7 1 3 1

MED 208 24202200225222(216216/242208

uQ 104 26202481248236[250108[2641104

L Q 104 22202081216[204[210108[2221104

h' ES

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

CNT| 5 6 5 4 5 5 717 23 23 23/ 18/ 21 18 17 18| 15 11 13/ 13| 15/ 10 12 7
MED)| 89| 84| 79| 82| 89/101/105/151125 95/ 93101101104 97| 93]129/101] 97 93| 97| 95 88| 87
U Ql120] 89 90| 90[1021121153/167/155/107/107/107|113/155107]107[173[1111102[104[105] 95| 89| 97
L Q| 81| 83 77| 78/ 81] 86 95114/101) 89) 85 93] 94/ 89 89 79| 89| 89 93 89| 89 87 81| 81

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 1 7 9 5 8 5
MED 204248240 244238224
uo 1021270254 2501241232
L Q 1021234223 233223218
h' Es

000102]03/04/05/06/07]080910[211]12/13/14]15]16/17/18/19)20/2112223
CNT] 7 10] 7] 3| 1] 7| 5/ 20 23] 19 21 16| 15/ 16 16/ 18| 17 18 15/ 17| 15/ 15 12| 9
MED| 83| 88 89| 83| 95171 99/131| 99 93| 93/ 93| 89| 91| 95/ 95/ 91/ 90, 85 87| 89 91 89 89
U Q] 91 89| 95/ 89| 47]173133/160[107/125100{160 97/110101/107[104/171] 95 95| 97) 95 93| 92
- 9] 81 87/ 83 81) 47| 95/ 93/106] 93] 91) 89| 87| 81| 85 89 89 82 81| 83| 84| 83) 83| 81| 84

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 3 4 8 10 2 1

MED 248228 230[228(228214

uo 2501247 2422342501107

L Q 2100219 2261218206107

h' Es

000102]03/04/0506/07]080910[211]12/13/14]15]16/17/1819]20/2112223
CNT| 8 8 6/ 8 8 7/ 4 26| 27/ 26/ 28 28| 25 28] 29| 27| 25/ 24/ 22 17| 9 12 10 10
MED| 89| 86 82| 81| 84167 89/139/125/107/101 95 93| 94 89 91| 89 83 87 85 87 89 89 83
U Q| 95/ 89| 87| 85| 88175 93/163[149/137/128109|111134/113) 99|107| 96167/ 91| 99| 95 99| 87
- 9] 80/ 82 81) 81| 82 81| 84/121[101) 89) 88| 87| 87 89| 82 83 81] 81| 83 81| 81) 86| 81| 81
NATI ONAL INSTITUTE OF | NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY, JAPAN
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MONTHLY MEDI ANS of h'F ano h'Es

NOV. 2019 135E MEAN TIME(UTC+9H) AUTOMATI C SCALING

h'F STATION Okinawa LAT. 26°41.0'N LON. 128°09.0'E
0001/02103(0405/06/07(081(09/120/111(1213/14]15(116/17|18/19(20(212223

CNT 20 3 9 19 8 5

MED 2391228248 230[2101210

uQ 2440252273 236224219

L Q 2340226217 2140205197

h' ES

0001102/03{04[0506/07(08[09(10/11|12(1314[15]|16/17/18/19]20(21122/23
CNT| 9 7| 6 8 10 8 4 18| 24 27 24 28| 28 28 28| 27| 29| 24 26 25| 14 13| 8 7
MED| g3 85 83| 87| 88 83 82128122/119/110/107| 98/ 95/ 91/ 95| 89 89 85 81| 82| 89 86| 85
U Q| 93] 95 89| 89105 91| 87/155/131/157/153/134/119/109/107/131[101(128] 95[173| 87 93] 90/ 89
L Q| 75/ 81 81| 83| 83 82 76 95104 95 95 96| 92/ 89 86| 89 83| 81 81 80| 79 78 77| 81

NATI ONAL I NSTITUTE OF | NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY, JAPAN
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foF2 (0.1MHz)
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135°E MEAN TIME (G. M. T
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NATI ONAL | NSTITUTE OF I'NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY, JAPAN



| ONOSPHERI C DATA STATION Wakkanai
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NOV. 2019 h'F2 (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 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 C T C C O C C C ¢ C ¢
) C o C C C ¢ CCC ¢ C¢C
3 C O ¢ C C ¢ CCC ¢ C¢C
1 C o ¢ C C ¢ CCC ¢ C¢C
5 1Y Yaenadesonn
6 224216248[232222
/ ) Mosanasss
8 210 220254236[254/244
9 222[224220123812522521230[244
10 2340242232[244244248
11 2162282282700240/ 240
12 276 Mosaneensiianazs 236
13 2120224224236[23822812201220
14 226/234208206/224222222/198
15 208 [218/218218[226222/248226
16 220238[266228228214
17 210228252(228/240256
18 218224224224[234
19 2001222)234244/250230,  |218
20 2181218/254230[242 232
21 234234252(2320232] 216
22 248250232248[224224232
23 232 2220218232
24 2440220244252226238224
25 230230[224224224
206 224/236/222)238
21 230230[22622012201226
28 226 226226[250242242
29 222 [222232[2402401232236
30 2420224/2240224[238238
31
00/01/02/03({04/05/06(07(0809/10/1112/13/14{15(16(17/18(19(20(21/22/23
CNT 1 6] 11 18 23 24 26/ 22 15 11
MED 276/224[2201224/230[232[238/231/2321226
uQ 232(226/234/2381248244/240248232
L Q 2102161220224/225226224/224/216
NOV. 2019 n'Fr2 (Km)
NATIONAL | NSTITUTE OF |NFORMATI ON AND COMMUNI CATIONS TECHNOLOGY, JAPAN




NOV. 2019

LAT. 45°10. 0" N LON. 141°45.0"E

h'F (KM)
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| 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)

H
D

00101102

0304105

06

07

08

09

10

11

12

13

14

15

16

17

18

19

20

21122123

C
C
C
C

C
C
C
C

a aO ao A

A O A 4

a aoO ao A

C
C
C
C

C
C
C
C

A O A A4

a aoO ao A

a A A A
aQ O O A
A A a9

a O A A A

¢ C
¢ C
¢ C
¢ C
¢ C

QA aO O O O
a O O ao A

a O O A A

C
C
C
C
C

a a a9 O

a O O o A

a O O o

a O O o A

A O A A A

244

196

214

218

218

202

232

232

232

2401252262

2601260260

252(240124

0

232

208

216

204

196

214

198

224

220

220

198

200

232

240

222 222

22824623?

21?25220

2

208

230

216

196
A

252

200

A
200

230

220

220

220

218

240

24612421228

O N oo &= 1w |

228246268

2301256121

2

228

188

210

A
188

202

196

202

220

240

214

202

222

222

230

216/226]260

o

22?252240

2321232123

2

206

200

218

212

198

198

216

212

212

220

218

216

200

248

242

254276238

—
o

2741274260

242121821

2

228

214

224

220

214

194

194

214

214

236

206

252

240

214

228

2221240240

[N
[y

240226248

23023822

2

212

204
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204

196

194

196

232

194

236

210

210

226

228

240

24226?248

[N
]

220[22624

8

236

216

A
206

198

214

196

204

252

206

202

196

258

222

220

23225?24%

—
wW

28?268256
258268246

250122219

4

206

200

200

186

196

204

202
A

198

224

194

194

208

228

228

228

256238125

[N
N

2562561250

238123820

4

204

194

186

186

196

196

196

212

200

200

236

228

234

234

246228228

—
o

C
258238

2

184

178

212

212

168

206

192

192

226

208

196

218

236

236

236

238238248

—
D

25825823?

24823 21
23824023

0

208

192

196

214

188
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200

200

200

182

200

204

208

238

224

22424?262

H
-

8248248

24823818

9224

208

234

190

190

198
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202

204
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190

204

266

232

246

210218238

—
oo

26
23826?244

230[24620

i

22

8202
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208

220
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214

188
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232
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242

22023?260

—
o

24?258258

232124822

0

268

200

186

194

186

198

198

198

210

210

188

212

232

232

252

240238250

o
o

25826825

825 26823

0

190

194

166

188

212

182

190

226

226

194

206

212

220

248

24

824?24 230

o
[N

248238238

23023822

i

202

204

198

198

198

184

198

208

208

204
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204

248

220

202

250[250)1254

[N]
o

25?238238

2341206/22

6

228

212

212

222

188

200

186

208

202

210

198
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218

238

234

ro
[F6]

22212281240

240[22420

j

199

182

240

240

224

206

206

178

228

210

226

206

250

258

212

21%218212
236190

[p)
~

218228278

28825823

4

234

206

230

214

214

214

196

188

216

216

198

198

244

252

244

26?26?240

[ )
o

24425224%

240]230120

8

254

212

212

220

204

196

188

188

188

208

208

210

240

224

216

23426822%

[pe)
D

212250258

26926020

4

218

204

220

200

188

188

188

232

212

212

204

192

222

222

218

[ )
-

248256240

25?24019

2

190

206

206

236

194

194

194

214

196

194

204

222

238

220

240

23?22923
24829826?

ro
oo

26?25 22?

198

194

208

202

180

194

200

202

220

198

216

214

214

214

240

24023823

o
©

28828?264
g C
25 258

260[250121

7

198

206

180

220

190

190

190

200

216

218

206

214

228

206

19

21225?270

w
o

25823828

g25226422

4

202

202

202

216

182

182

182

192

210

210

194

A
202

218

250

25023?258

w
[N

0001]02

030405

06

07

08

09

10

11

12

13

14

15

16

17

18

19

20

21122123

CNT

25| 24 24

25 2

5

25

25

24

23

25

24

25

25

26

26

26

25

26

26

26

25 25 26

MED

258251249

25
24824021

2

208

204

209

206

196

196

196

202

213

210

204

210

228

228

235

2402401241

uQ

25826?259

25925422

8

228

208

217

220

204

201

201

213

220

218

214

217

240

236

242

246252125

L Q

23223?248

23?23020

b

200

194

197

194

188

192

191

196

204

204

198

202

220

220

224

22212301230

NOV. 2019
NATI ONAL INSTITUTE OF | NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY
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| ONOSPHERI C DATA STATION Wakkanai
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NOV. 2019 n'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
1 T U C C O C C C O U O
) N N N O N O N
3 N R N O 0 N O N
1 N R 0 O O O O N
C O C C O O B
5 114114/110116/112
A S A Al A A
6 118/118/118/118/118/104
N A AN A A A A A
! 108114106 116 .
8 144130114114114120114114120124141 .
9 10%116108112112112110100106106 e
10 154/116/116/110/118[118108/108/124
B A B B
11 11411141114/114/114/114/114/112
B A A B
12 138] 1116118 |118118/118/128
E A BB
13 B142108102112112112102114122 ;
14 811611610810811411411411411410% )
15 B100114114114114114114114114 1
16 116/114/114/114/114/106 9610411211i
17 130/114/114/114/114/114/114/106/106] 1986
B A A A A A
18 116/116/116/106/106/106
B BB
19 103 8122108108108108108108108 .
20 108/108/108/108/108/108/108/108] 106
B B Al B
21 . 114/104/104/110/110/100/100/100 .
22 130/108/108/108/108(108/108/108/108 88
B B A A A A
23 108 108/104/104/104 108
B A AN A B
24 981116(106/106| 1106106
B A B B
25 140/108/108/104/104/104/104/104
B A BB
26 13201201112 1112 90/ 94112136
B A A
27 110114 1104/104{104/104/104/104 90
B B B B
28 98 98 98/110/110/110/110/110
B B B B
29 ; 9810610610610611213010% ;
30 108/108/108/108/108(108108/108/126
31
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT 4 16| 22/ 22| 22| 23| 24| 24 24/ 21| 6 4
MED 107/2120{114/112/108/110/110/108/108/114{110 98
U Q 126/135/114/114/114/114/114/114/113/124{114/151
L Q 106/115/108/108/106/108/106/104/105/108/102 89
NOV. 2019 n'E (km
NATI ONAL | NSTITUTE OF | NFORMATION AND COMMUNI CATI ONS TECHNOLOGY, JAPAN




NOV. 2019

LAT. 45°10. 0" N LON. 141°45.0"E

63

| ONOSPHERI C DATA STATION Wakkanai

h' Es (KM)

SWEEP

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

+ 9 H)

H
D

00

01

02

03

04

05

06

07

08

09

10

11

12

13

14

15

16

17

18

19

20

21122

23

C
C
C
C

C
C
C
C

a aO ao A

A O A 4

a aoO ao A

a a a

C
C
C
C

A O A A4

a aoO ao A

a aoO ao A

A A a9

a O A A A

C
C
C
C
C

C
C
C
C
C

QA aO O O O

a O O ao A

a O O A A

C
C
C
C
C

a a a9 O

a O O o A

a O O o

a O O o A

A O A A A

yNn O O A A

142

200

126

170

114

104

104

104
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100

132

118

116

116

114

166
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104

164

170

100

100

112
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108

104)104

100

100

100
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92

110

158
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108

100
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154

120

114

108/108

112

O N oo &= 1w |

106
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168

148
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106

140

128

112

150
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110
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B
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o
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100

110
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154
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112|104

—
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G
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B B
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—
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©
og -~

—
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| ONOSPHERI C DATA STATION Wakkanai

NOV. 2019 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
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| ONOSPHERI C DATA sTATION Kokubunji

NOV. 2019 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
X XX X X X X
1| 48 54 51 43| 40 35 38| 34/ 36 36 36
X X XX XX X X X X
2| 34 35 40 36| 31 36 37| 40| 39 36 37
X~ X X X X X XA A X X X
3| 36 34| 34 35 32 27 44 33 34 34
X~ X X KX XX X X XX X
41 33 33 33 33| 36 44 38 36| 40/ 40 37 39
XX X X X X X X X X X
5| 37 36 33 32 33 33 34 39| 44 44 36 40
X X X X X XX X X X X
6| 36 37 39 36| 36/ 36 42 41| 38 34 38 36
XX X X X X X X X X X X
7|39 39 38 38 39 31 44 35| 38 38 38 38
X~ X X X X X~ X X X X X X
81| 36 36 31 34 30 27 49 34 40| 33 31 32 34
XX K X XX XX X X X
91 34 34/ 34/ 33 35 30 34 38| 31 32 34 39
X X X X X X X X X X X X
10| 40 32 32 32| 29 26 400 31 37 38 34 32 33
XX X X X X X X X X
111 33 35 34 36| 37 44 36/ 35 36 35 36 41
X X X X X X X X X
12| 44/ 48 51 40| 30 26 49 36 40| 39 37 37 38
XX K X XX XX X X X X
13| 36 36 33 37| 43 31 28 34| 35 34 33 34
XX X X XX XX X X X XX
14| 35 36 36 34| 36/ 30 42 37 33| 36 35 36 36
XX X X X X X XX X X XX
151 34 31 31 35 40 30/ 33 33 36| 39 36 36 37
XX X X X X X X X X X
16 36 36 34 34 32 30 200 34] 40 36 44 38
X X X X X X X
171 36 39 34 38| 35 27 31 34] 38 37 36 38
X X X X X X X X
18| 34 36 34 34| 32 32 32 300 34| 34/ 30/ 31 34
X~ X XX X X XX X X X XX
19| 34/ 34/ 39 35| 34/ 31 32 39 30| 30| 32/ 32 34 34
XX X K X X XX X X XX
201 34 33 32 31| 30 31 31 36| 34/ 36 38 36
XX X X X X X X X X X
211 36 34/ 34 34| 33 32 33 31| 33 37 32 35
X X X X X X X X X X
221 38 34 32 32 32 30 40/ 38| 40/ 36 38 38
XX X X X X X X X
23| 37 37 38 38| 38 37 42 50 48| 53 48 38 36
XX X X A X XX X
241 38 38 36 34 32| 30 35 40| 39| 34 39 38
X~ X X X X X X N X~ XX
25| 36 34/ 32 33| 34/ 26 30 33| 37 38 38 38
XX X X X X X XX X X X X X
26| 37 37 34 34| 35 28 30 37 36| 36| 33 34 34 34
X X X X X X X X X X
271 38 37/ 32 34] 34 27 27 38 32 35 32 30| 40| 35
X X X X X X X X X
281 32 35 31 30| 33 26 38 36 34/ 41/ 32 39 39
X A a a A X X X X X
291 40 38 37 35| 32 34 33 34 29 33
X X XXX XXX X X X X
30 36 36/ 40/ 32 32| 30 37 33 36 38 37 34 33
31
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 30/ 30| 30/ 30| 30/ 26/ & 11 28 29 29 30/ 30 30
XX X X X X X X X X X X X X
MED| 36| 36/ 34| 34| 34 30 31 400 34 36| 38 36 36 36
X X X X X X X X X
U Q| 38 37 38 36 36 31 32 44 36 38| 40/ 37 38 38
XX X X X X X X X X X X X X
L Q| 34/ 34 32 33| 32 27| 30 38/ 32| 34| 34 34 34 34
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+ 9 H)

1.0MHz TO 30.0MHz IN 15.0SEC IN MANUAL SCALING

135°E MEAN TIME (G. M. T

SWEEP

| ONOSPHERI C DATA sTATION Kokubunji

foFL (0.01MHz)

LAT. 35°43.0"N LON.139°29.0"E
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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
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| ONOSPHERI C DATA sTATION Kokubunji

NOV. 2019 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 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
J AJ AJ AE B E BJ A GJ A J A G GJ AJ AJ AE BE BJ AJ AJ AJ A
11729726 27 16| 21 16 24 23 38 34 38| 34 4338 24 15 16 51 52 40 83
T AT AT AT AL EBIA [WATA G G G G § GJ AJ A [EB EBESB
217262850 27| 22 15 26 28| 35 36 32 28 24 20/ 17 22/ 15 15
T AT A E BE BE B G TAT AT A G G G GI AT AT AT AT AT A
3172520/ 20 21| 15 13 15 29 320 35| 36| 42 3329 38 49 72 32 23
T AT A T A [T AT A g T A G @ 7 AE BJ A
41 200 22728 27| 200 22 21 25| 38 36 38 39438 24/ 24 23 21| 16 28 22 22
EBEB 1 A ¢ T A [T AT AT AT AT AT AT AT A
5| 24/ 21 21/ 16| 16 23 27 300 35 36 36/ 3940 30 3454 50 36| 36 34 51 32
J A E BJ AJ AJ A G ¢ GE BJ AJ AJ AJ AJ AJ A
6| 26 23 24/ 16 22 48 65 30/ 33 35 34| 34 34 16 47 36| 82 48 29 25
E B A E BE BE B G G A T AJ AJ AJ AT AE BE BE BE B
1171623 21| 21| 15 16 15 320 34 36 500 34 36 40 32 26 26 44| 16 15 15 15
E BT AT AT AT |E BE B g T AT AT AE BJ AU AE BT AT A
81716 2229 26| 18 16 16 25 31 32 37 37 32| 35 36| 34 24/ 15 25| 23/ 16 26 30
T AT A E BE B T AT A T AT A T A E BE B
91 26 28 21/ 21/ 15 15 21 23 30/ 38 36 37| 37 35 32 30/ 3027 24 2233 23 15 15
E BE BE B G WA G G § GEBEBJ AT AT AT AT A
10| 21] 2216 16] 16/ 20/ 20 28 34 38| 39 16 15 27| 33 25 29/ 27
J A E B[E BlE B J A J AJ AJ A J AJ A AJ AJ AJ A
L1 22 22724 22 16 16 16 22| 29 33/ 41 34| 36/ 33 43 46| 24 2431 54| 48 32 24/ 26
E BE BJ A T AT A G AT AT AT AT AT AT AT AU A~ 17 AE B
121 200 22 22 21| 16 16 31 23] 29 30 38 47 46 50 52 4437 28 42| 34 23 22 16
E BE BE BE BE BE BE B G G E BE BE BE BE BE BE B
13|16/ 16/ 15 15| 16/ 16 15 31/ 34 38| 36/ 33/ 32/ 26| 23/ 16 15 15| 15 16 16/ 16
E BE BE BE BE BE BE B G G GEB 7 AT MU AT A EB
14|16/ 16/ 15 16| 15/ 15 16 25/ 29 35 35 35 35 17 24/ 23 37] 20/ 30/ 20 17
E BE BE BE BE B G G G T AT AT AT A E B
15 20/ 20 16| 15/ 16/ 16 16 28 35/ 37| 35 34 47 44" 25 200 20/ 20/ 17 24 21
E B[E Bl[E B[E BlJ A E B J A J AJ AJ AJ AJ AJ AJ A
16| 15 16 16 16 25 21 16/ 26/ 30 37 37 36| 39 34/ 300 31 26 23 36| 40 28 29 25
E B  E BE BE BE B T AT AT A T A 1T AT AT AT AT AT AT A
L7] 21716 22 16| 15 15 16 24| 32 38/ 36/ 37| 35 33 3135 2220 35 32 33 33 45 49
E BT A EBEBEB G 1WA G GI A E BE BE B E BE B
18| 15 35 21 23 16 15 15 2835 28| 36| 37 35 350 22/ 15 15 16| 19 19 16 16
EBI AT A |E BE B g TAN G G G [V AUAE BT A |E BE BE B
19716 25 31] 21| 16 16 20 31 33 33 40 271 3427 16 24| 22 16 16 15
E B |EBE BE B T G GE BE BJ AJ A E B
201 20 23 15 20/ 15 16 16 22 37 36| 35 35 32 29 16 16 22 220 20 22 16
J A E BE B[E BE BE BB G G J AJ AJ AJ AJ AJ A E B[E BlE B J AJ A
21[723 20/ 16 15 16/ 15 16 333835 39 36 31 29| 20 16| 15 15| 21| 19 34 22
T AT AT AT A E BE B GI AT AT AT AT AT A [0 AE BT A [E BY AT AT A
22(°30° 32 26 24] 23 16 16 4350 52 36 39 34 26| 41 15 46/ 20| 16| 24/ 75 32
T AT A T AE B T AT AT AT AT AT AT A T AJ AT AE BE BE BE B
23| 54 28 200 21] 1927 16 22 27 34 39 53| 36/ 38 35 28| 21 20/ 26/ 30/ 16 16 16 15
T AT AT A T AT A G GI AT AT AT AT AT AT AT AT AT AT A E BE B
241 2126 32 26 1935 23 40 43 40 4238 44 74| 65 44/ 48 34| 22| 23 16 16
E BE B EB EB T A G GJ AT A GE BJ AT AU AT A [T A
25(716 16 23 21| 16 20 16 21| 28 32 40 33 36 32 1840/ 30/ 26 39 23 29
T AT A T A FEBEBEB G [T A GJ AT AT A GE BJ AJ AE BE BE BE BE B
26| 2533 22724 2019 16 16 29 34 34 47 36 1534 26/ 16| 16 15 16 16
E BE BE BE BE BE BE B GJ AT AJ AT AT AT A [E B T AT AJ AE B
27|715 16 16 16 15 14 16 23 353530 42 49 39 29| 17 24| 25 22| 24 25 31 15
EBE BJ Al [E BE BE B T A E B AT AT AT A
28| 18 16 16 22 20/ 15 16 15 28 34 33 33| 34/ 34/ 32| 30| 25 22/ 20/ 16 23 47 48 28
E BE B T A T A T OJ AT AT AE BT AT A
290716 16 200 19 2123 21) 24| 28 34 34 37| 35 34 31 27 50 32 26 16 30 25
EB  EBE B |E BE BE B 6T A G GEB EBJ AU AT A
30| 16 20/ 16 15/ 22/ 16 14 15 31 33 34] 33 34 17) 20015 47| 31 32 23 23
31
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 30/ 30/ 30/ 30| 30/ 30 30/ 30/ 30/ 30/ 30/ 30 30/ 30 30 30 29 29 30/ 30| 30/ 30 30 30
E BE BE B T AT AT AT A
MED| 90| 22| 21| 21| 16 16 16 29/ 34 36 36| 36 34 32 29| 23 24/ 24/ 26| 23 24/ 24 22
T AT AT AT A T A T AT AT AT AT AT AT AT AT AT AT AT AT AT AT A
U Q| 25 26 24/ 22| 20 20/ 21 23| 31 36 38 38| 39/ 38 36 35| 34 27 31 36| 33 32 31 27
E BE BE BE BE BE BE B G G G G G O GF BE BE BE BE BE BE B
L Q| 16 16 16| 16 16 15 16 27 33 34 33| 34 17 16 20| 19 17 16 16
NOV. 2019 foEs (0.1MHz)
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| ONOSPHERI C DATA sTATION Kokubunji

NOV. 2019 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 Bl[E B[E BI[E B[E B G G E BE B E BI[E B
11716 17 16 16| 16 16 17 22 31 32 32| 30 38| 35/ 19 15 16| 24 16 16 20
E BE BE BE BE BE B g G § G E BE BE BE BE BE B
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| ONOSPHERI C DATA sTATION Kokubunji
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NOV. 2019 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
DH 00[0102/03{04/05/06/07(08(09/10(11(12{13/14/15(16(17/18/19(20(2122/23
1 252(2401252[2261236248232
2 238244234(232260234
3 224240256  1240]250
4 2202561216/240[286/236[226232
5 206124612321242258244/230[236
6 220 242 236
/ 250238250[260232244
8 252252(25823812501224
9 206246 [246[254236] 214
10 228 |286276[2422501228230
11 248244248[2361256232
12 238/280260216[226/234240224
13 244236246[232242218
14 2622462461246
15 2181232260232 2521248
16 318]262256
17 274226262[256/230
18 248228236250238
19 254234[242246246
20 250256230[254244244
21 2402442422462456
22 252(234240242232
23 2620234 [226236
24 2321226228226
25 2401240238[216/2381234
26 228238236[244240
21 232 2420226234 232
28 230232[246238242
29 254252 266242 9
30 2741226(238/238/220[226
31
00/01/02/03({04/05/06(07(0809/10/1112/13/14{15(16(17/18(19(20(21/22/23
CNT 70200 27| 27] 27] 28/ 21 8
MED 2201248240240[242239[240[228
U Q 23225312541250[2541246[246[232
L Q 206/239/234232/232/2361231/224
NOV. 2019 n'Fr2 (Km)
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| ONOSPHERI C DATA sTATION Kokubunji
NOV. 2019 h'F (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 IN MANUAL SCALING

H

p~[0001]02/03(0405/06/07(08(09/10111(12/13/14/15/16/17|18/19(201(21/22/23
E BE BE BE B A EA__EBEA
1 %5%%5%%6%242184178204194202198196190196198200 210196202212%6%228%5%%6%
21776288236/214/198/194/202/198/198204/182/184[184192(198208(198/1901214224{242226238244
E AE_AE B A AE AE AE B
3 1262272260202[1942202021200[196/186/180180[212/186/196/208[198/196/206 300302276
E BE BE B A A E A EA E BE B
A1276268252228(194228/208198] 1190  1190[216/228198/194(194/182(210238[2221218/238/244
E BE BE BE BE BE B AA E A E AE A
5 %4%%5%%6%%4%%3%230194194172192196176182 206200190208254214%1i268318
6 %6%248%5%234240218216188202182228198192220194202190196194%2g%0%258220%0é
/ %2%224%32%2%21019619019619819221219419619819%222198198194238226218%1%%3%
8 1234/198/230272(212218202/186[196/206/196/188192188 196/186202200/192(208254238
E AE BE BE B N A A A E BE BE B
91246/2380226222(216202214190[172/196206 218 |190206202(220/206270,280280
E BE BE BE B E B E A
101258256262230[220200206/196/172/208/1901184202/188/192/198]194/184232210[208[222214258
E BE BE B A E A EAE B
111934262250[222208/184/210[190[204/198/194208/180/198  |204/194/188/202/216[256/232278/274
E BE B N A A A EAE ME BE B [E B
121950230206/200196/218/216/202/206/198/200/170 206/206/270[262(238/234/216/240
E BE BE BE B N A A A E BE BE BE BE B
131778284270[230192/182/224/196/204/192/186 206/196188194246250222226238
E BE BE BE B E AE BE B
14 %4%%4%%4%%3%224192200188202202212186200196204210194196%9%228210236230%5%
15 %4%%6%%6%%5%200176216200200198200198206186210196198182240%1%%9%214228230
161238238242(254/236/216/216/196[212200210/180/180/184/224/206[196/194210262(2781212224208
E BE BE B AA A E B E A
171226274266/240[226/200[214/196/204 196198 1218/204[202202/196/248[220[204/280[226
E BE BE BE BE B AA E B
181750252254/278244/208/214/196/190/194/194/190 210[216/196178200210[198212224234
E BE BE A E AE BE BE BE B
191746258266/200[202/222/208/188/208/206/186/194/184/204/202202/192/1841942582462522587252
E BE BE BE BE B A A A EBEB [EB [EB
20 %5%%6%%6%%5%%5%214196196196206 192200 204196186218216206246228%5%
2117301256/252/250|244/2182201194/198/200202/204/198/198/186/202186/190208/194[224/208/210246
E BE AE AE BIE BE BE B A A E AE AE A
22 276%9ﬁ%4g%5%252268256210200198 202202204198200186220204%0%242%0%%4%
231212)254/250254]228216220200/208/202/198/222(196/206202206/194/192)2161222232208238254
E BE BE BE BE B AE_A E BE BE B
241224/760[2827298|236264208216/220220/188/182/190/188220210204 |278/232192(264276240
E BE BE BE BE BE B A EB EB
2510226/250[296260(230266252214/202206/196/186/192/186/200206[192(192]  |23022612421226268
E BE AE BE AE B E B A E BE B
26(756/264/244262)230192236198/202/192/198/194/190]  |216/198[188/226228(206210218244272
E BE BE BE B E B A E BE B
27 1766/276/284230/188/180236194/190/196/192/198[196226]  |208[198/174202/198[214226296304
E BE BE BE B E B EB |EBE BE B
281776/284/276276/222186238180/204/216/194/184/194200/192212(190/184202210[204238266230
E BE BE BE B A C ¢ A E BE AE B
291754/26002642500200  1224/200/204/184/218/218[2001801206206 208(216/204292250
E BE BE BE B A E B E BE B
301(224/236/246/258)246206186178/202208/198/184/204  |184/190[196/178/238/196[214210268246
31
00[0102103{04/05/06/07(08(09/10(11{12{13/14/15(16{17/18/19(20(2122/23
CNT| 30/ 30 30 30| 30/ 29 30 30| 29 29| 26| 27| 26/ 21 23 26| 29 28 28 29[ 29 30 30/ 30
E BE BE BE BU E E B
MED|949/258253/242(208/204/210/196/202/198/196/190/196/197(202206/196/1901204/214{2101216/241/246
E BE BE BE BE B E E AE BE BE_AE B
u Q262%6%%68258236219220200204206202198200203210208198196219238235242276%6%
L Q]234/248244/228200/192/202/190/196/192/192/184/190[187/196/202/193/184201/209[207]212/226238
NOV. 2019 n'F (km
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| ONOSPHERI C DATA sTATION Kokubunji
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NOV. 2019 n'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 A Al A Al A B
1 120118 110 112112
BB A B
2 120 120/112/112/108/108/108]112
B N A A B
3 116/114/114 116/106/110/112
BB A A
4 B116120 110110112 10811210% .
5 8120122114108112108108108108 .
6 1120110/110110/112/112/110/110/110/110
B A A A B
/ 5110112110112110 110110 :
8 110 1120/120/116{110108/108/110
B A A A B
9 B122 10810811%112116118
10 116/1121110110110 |108/114/128]118
B Al A Al Al B B
11 118/114/116/110 116
B A A N A A A A
12 118/118 118
B BB
13 B114114120118110108108116116 ;
14 114/1220118/116/122/116/116/114/112
A A B
15 12211221112/100110[110/112/114
B B A A A Al B
16 118/116 116118120
B A A A B B
17 116/118/122 114/108/108
A A A A B B
18 126 116/ |114/112/114
A A B
19 B114112112 116/112/110/112
20 126122/120/116/116/120116/108/116]122
B A A A A A A B
21 122/128]124 112
B N A A A A A A B
22 124/122 124
B N A A A A A A B
23 116/116
B N A A A A A A A
24 120116
A A B
25 1161121112 ‘l116/110/108 108114
B A N A A B
26 1100110 112 110
B N A A A A A B
27 108 114
BB A B
28 12011201118/114] 1116/120/118
BB T C
29 116/116/114/108/108/110/108/114
BB A B
30 110114112 |116118/116/114
31
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT 24/ 26| 20 18/ 17| 16/ 22| 21 20/ 8
MED 117/116/115/112/112{112/112/110/113]112
U Q 121/120/120/116/116/115/116/115/117]116
L Q 115/112/112/110/110{2110[108/108/110[111
NOV. 2019 n'E (km
NATI ONAL | NSTITUTE OF | NFORMATION AND COMMUNI CATI ONS TECHNOLOGY, JAPAN




NOV. 2019

LAT. 35°43.0"N LON.139°29.0"E

| ONOSPHERI C DATA sTATION Kokubunji

h" Es (KM)

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 Kokubunji

NOV. 2019 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. 35°43.0"N LON.139°29.0"E
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| ONOSPHERI C DATA sTaTION Yamagawa
NOV. 2019 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
X X X X X
1| 43 44 46 49| 56/ 37 29 47 34| 38 38 34
XX X X X X XXX
2| 36 35 33 33| 37 25 24 42 35 35 39
X XX X K X XX X KX
31 35 37/ 32| 32 37 26| 26 41 40| 33 30 33
A X X X XX A A X X X
4 33 33| 36| 36 26 38 39 39
XX XXX XX X XX
5| 36 36 37| 34 35 40 37 44 38| 40| 40 38
X X X X C XX X X X
6| 34 32 33 36| 38 36 48 48| 33 35 35
XX K XX X XX X XX
7| 35 36 35 33| 33 36 27 46 42| 36 36 38
X=X X K X X X N~ A A X
81| 36 36 34/ 34 31 31 28 38 30
XX K X X XA X XX
91 40 37/ 34 33] 33 34 30 38 39 34 36
XXX X XXX XX X XX
10| 38 37 37 34| 32| 30 29 37 33| 38 36 31
X X X X X X X X A X X X
111 37 33 32 32| 40 26 24 34 36 37 37
XXX XX XX XXX XX
121 36 36 38 38 30 28 28 48 37] 39 37 38
X~ X X X X X X XX X XX
13| 39 37 36 37| 48 26 24 34 31| 34 36 37
X~ X X X X X X XX X XX
141 36 34 34 36| 33 25 27 41 34| 34) 38 37
XX X X X X X X XX
151 34 34 34 33| 38 35 29 37 28] 36 36 40
X X X X X X X X X X X
16 36 34 36 34| 36 32 30 34 30| 33 36 37
XXX X XX X XX
171 300 33 32 35| 40 36 24 41 33| 38 37 37
XXX X XXX XX XX
18| 39 34 34 33| 34/ 31 27 37 32| 35 32 30
XX X K X KX XA X K X X
19| 31 32 33 33| 35 31 28 46 300 31 32| 33
XX X K XX XX K XX
201 39 33 32 32| 32| 32 25 34 34| 39 39 39
X X X X X X X X X X X
211 38 37 36 34| 34 33 30 38 35| 36| 35 40
X XX X X XXX XX
22| 33 38 35 33| 33 30 28 44 41] 33 32 35
XXX XXX X XX K XXX
23| 37 37 37 36| 36 33 33 54 41 39| 40/ 39 37
X X X X XX X XX
241 36 33 38 42| 35 30 29 37 38| 42| 33 34
X XX XX XX X KX
251 42 40 38 41] 35 30 32 37 32| 34 35 37
XX X XX X X XX X XX
26| 34 34/ 33 31| 30 33 24 57 49 38 30| 31 31 34
XX X A X XX X XX
27| 35 35 33 33| 34 24 34 30 30/ 30 30
XX XX XX XXX XA
281 35 35 37 36 40/ 36 24 44 40 32 29
XX X X XX X XX
291 35 33 32 32| 36 33 24 38 34 30/ 30 33
XX X X X X X XX A X X
30 33 33 33 34| 35 33 26 49 35 34 30
31
0001(02:03(04/05/06(07(08(09/101(21(12/13/14/15|16/17/18(19]201/21|22
CNT| 29/ 30 30 30| 30/ 29 28 1 3 27 26| 28 29 29
X~ X X XX XX X XXX X XX
MED| 36| 35 34| 34| 35 32 28 57 49 38 34| 36 35 37
X XX X X XXX XXX
U Q| 38 37 37 36 37 34 29 54 44) 38 38 37 38
XX XX XXX XX X XXX
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135°E MEAN TIME (G.M.T. + 9 H)
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NOV. 2019 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 I N MANUAL SCALI NG
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1| 20 49 38 28] 32/ 30 22 40 44) 56 54 46 34 320 16 19 23 20/ 55
T AT AT AT A E B T AT AT AT AT AT AT AT A 1T AT AT AT AT AT A
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T AT AT AT AT A TA GI A § G G G AT AE BJ AT A
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6| 16 22 22 15 16/ 16 20 33 42 45| 39 35 16 21/ 16 21 23 36
J AJ AE BE B J A A @ J A J A G E BJ A J AE B
172327 16 16| 20/ 28 23 28| 34| 36 34| 48 35 34 44 22016 29| 24 29 16
T AE BJ AJ AE B g GI AT A T AT AT AT A
81 2132 16 31| 31 16 19 32 36| 33 37| 37 46 45| 31| 25/ 20 25| 40 54 34
T AT AT AT AE BE BE B GJ A T AT AT NI AJ AE B
91 2225 24 28 28 16 14 17 62 37/ 37| 35 34 37 35 26/ 27 27/ 55 26/ 26 16
E BJ AE B E Bl[E Bl[E B/E B J A G J AE B E BlE BlE B
10716 26/ 16 22 16/ 16 16 16| 26/ 31 36 36| 36 44 33 3325 16 23] 16 16 15
J AJ AE B J AE BlE B G J A G J AJ AJ AJ AJ AJ A
L1130 27 16 21| 26| 14 16 29 33 38 39 36 35 37| 3327 29 37| 24 37 52
E BIE J A G G GJ AJ A G E B J AE B
12| 23 21 23 23] 16 15 20 25 30 5037 34 31 21 15 21| 2151 16
T AE B E BE BE BE B T AT A GE B E BE B
1328 16 22/ 16| 16/ 15 16 22| 28 32 36 38 36 34/ 35 36 15 20/ 22| 22 15 15
E BE BE BE BE BE BE BJ A T A G G [T A [EB [EBESB
14|16/ 16/ 16 16| 16/ 15 15 27| 28 35 35 39/ 52 36 2728 23 16| 19 16 16
E B E B T AT AT AT AT AT AT A
15(716 22 22715 220 220 22 20| 27 34/ 36/ 40| 52 56 43 38 34 28 31 23] 20/ 21 21
E BI[E B E B[E BE BJ AE Bl GJ A G J A J AJ AJ AJ AE B[E Bl[E BE B
16| 16 16 24/ 17| 16 15 25 16 54 36| 37/ 46 36 43 47 34 40 16| 15 16 16
E Bl[E Bl[E Bl[E BI[E B/[E B/[E B G G J AJ A J AJ A J AJ A
L7716 16 14 14] 16/ 16 16 23 36 38 34 40/ 36 52|39 2230 29| 23 24 32
J AJ A J A J A G G J A GJ A E BlE BlE B
18 34 27 20 26| 22/ 24 21 22 34 35| 36/ 36 38 35 25 20, 24| 15 15 16
E BE BE BJ AJ AJ AJ AE B T AT AT A G GI A 7 AT A E B
19716/ 16/ 16 38| 22/ 40 28 15| 28 32 34 40| 39 40 33 27, 46 26| 20 23 16
EBE B EB G T AT AT AT AT AT AT AT A
20| 22 23 2315/ 15 19 16 20 33 34| 34| 39 36 38 54| 40 290 23 23| 21 27 22
E B[E B E B[E B[E BE BE B G J AJ AJ AJ AJ A G J AE B E B
210717 16/ 19 16| 16/ 16 16 15 30 44) 47, 3738 44 30 2326 15| 19/ 17 19
J AJ AJ AJ AE BE B J AJ AU AJ AU AU AJ AJ AJ AJ A
221 20 22 27 27| 26/ 29 15 15| 27| 3439 40| 45 40 45 44/ 72 40 32 29 22 20 22
J AJ AJ AJ AJ A E B J A A AU A GJ AJ AJ AJ AE BJ AJ A J A
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E B EB FEB G GJ AJ AJ AT AT AT Al G
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28 20 14 15 16| 16/ 20 22 26 44 39| 38 39 37 44| 28 23 21 23 23 22111
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NOV. 2019 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 IN MANUAL SCALING
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| ONOSPHERI C DATA sTaTION Yamagawa

88

NOV. 2019 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
DH 00[0102/03{04/05/06/07(08(09/10(11(12{13/14/15(16(17/18/19(20(2122/23
1 266/2382401238252
2 262[216/278/222
3 218262/260/248280290[230
4 220 580036236572046  |224
5 2622242401318248238
6 240246222242 P22
/ 258242240224284244
8 258[256/266/266
9 290 |288)268 242
10 2420258266224
11 250[244274232224
12 31812701220[2602400248  [246
13 268240234292226
14 306/306/256/256276230240
15 228240238589288276236
16 208 [2420242[310244244
17 216280244242(254236/244232
18 246/ [252(2722761240258
19 264240232314248228
20 218 252(258/254/244/238[228
21 230254240248[252230244
22 244272256[240240
23 244242224230230250
24 22224202222327220
25 238 (2387232 2427220
26 2382382440326266230
21 238250[2502601236
28 232238290(2442622301228
29 286242(222234230
30 254254/2720246/244
31
00/01/02/03({04/05/06(07(0809/10/1112/13/14{15(16(17/18(19(20(21/22/23
CNT 1 5 12 23/ 29/ 29/ 30/ 27 12| 4
MED 220|218/245243/242(2461265244/237226
U Q 234269127012531258278[248[241[237
L Q 2122351240239]233240[230[229[223
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| ONOSPHERI C DATA sTaTION Yamagawa
NOV. 2019 h'F (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

o

5100 03[04/05/06/07/08091011112/13/14/15]16/17/18]19]2021

o
—
o
N

wW

A EB
208218 190]11901190 192176174226208202202190%30

A

EA A

200[206 194{208]206]242202|1182/158/194/214/200202202]228238

190[196 196{196/196/174/170/1172/192/190/190(202/194/196{194]204
A A A A A

EB AE B
218262

¢ 166(194]220 180 204]1192]192 262
2401220

A A E A
198/194/2101206 196208 208/190/11981252)230
228208

rOrmParmre rmre N MR M
S o o o o o |k

C
186/186202/200{196|176/1761222 194/188200/192[204
186

[ ]
=N
o

O N oo &= 1w |
=

E B
194)2001200[208|184{186/184/1901212(202/192/182/188
218

A
186]198/206/192/194/1190[202 2241210/1901200222
200

o

—
o

A
200[200212[212]228(198/190224/194]202/190/11838
214

—
—
w
{ro g

200{196/194/180/190{190/184/192/194/198/192/184
196188

g
romromro [romromere [rorromrs oo [rom o

w o | o o e e o o |
oo o Mmoo MdMgorio oo |od

A
188 200[204/208/202/196{172202/198 192198210E
1881214

[N
]

A
21021620419818% 184206]208|186/194/186/234
194188

—
wW
)
—
~

A
202)210210]220 198/192]216{200/194/188/206
214188

[N
=N

208

MMM MM |~
w | (oo (o o o o
oo wo T N [=2]

198198202206206188186186192200194196206
218[184

[N
o

218

A
202(196 20620i208206194194202
204

[N
D

220

192(174]2001192/192/1192]174 2141202/1901214)216
A A A EB
218/186

—
-~

212

: 186/186]206 208(184 190 208196196220
202

EB
196/204/174/202208]196202 202(208/194/188]234 224

m

—
o

rormre o ro
-~ o o o
+~ og oo o [==]

RS
— |~
o |~

EB
254

A
20020021219819017019219i19ﬁ191198 224
19018619820i18§192192 192(192]224216

o
o

222

[N ]
o o
N o

o
[EEN

202188208 188/186/1841218[2001200{174/196]210 208

m
(o]

A
212(222)204[194/194 188/188/216(212/212)212]212]186

[N )
[N)
[N)
oo
[=2)

ro
[F6]

20620621020220%191192182222210202192208210
216/216204/198 202|202/192]194/220[198

[p)
I~

A A E B
216/214/216/186/186/206 206/198/192/186/240/226

[ )
o

DTy IaS] rOTIRY N MmN MmN m
p

o — S~ [ =N w o~
ooy |cood &~ 1~ g oo od oo

oM rmrermre MmN
w o o [p) o o

A
202|206/200[200 182184 206/206/188/188196/208

[pe)
D

Ioogooggood B~ oS>ano

x>

[ )
-~
oM oM

[Sa RIS R | G TS 2 N6 ]

o
—_
iy

EB
200200198192196186192 210[200/186/180192/250
198/206]200 204[202]200/196/196/196/184/186/188|196

ro
oo

214/178

o
©

E A A
206/194 208[206]196/238 192 212208210190198212182

e rmremre me M rmre rmre NPT IMIN MMM Imno romremPe M me M mre () [p) P MmN MmN MmN I
[(Sa] o o o oD ~ ~ [p) o S~ o w oD w S~ o ~ -~ s~ -~ s~ w () o -~ S~ © o oo -~
o [p) o B o oD -~ oD o o~ o [NS) o w () o o oD o o () w — oD -~ — i~ -~ o~ -~

Nodo oo~ odocoghoogogococdo g~ ogdocoogdocogdoo o [ogoy |ooodoe |[Aodeoe (o | oo add o Aogoe (o X
o NO > 00 OO g o o = S oggo» o> g B g oo o ogno oOoOod o g o N o o> oo o i NSO o

—
oo

ROMMMMNRMMNRMIMNRMIMNIMNY (NMRMRMIMNY (RO (ROMINY [ROM MM MMM [ROmY  (romrom
o o | e oo e o e e o e e o e e (e
ROMA  [(ROMMMMN MMM M M Mmoo mromre. [romre [romre [romre (o o [romromro o rorme o
MMM ([ROM (RMIMN MM MM M M MR MR MR MR MIN. [ROMIN [ROMNY [FRMMINMNmMS (o (oo me
S~ ol W NN oo e o oo o ol oo oo N o (o o e o o (oo o (N oo o o o
oo ooy o moomoud S uo oo udomny oo oouodoe oo S S g (R | S ogdoodoo

~

o

=

p

MM | OMMMM MMM (o (o - [romomromromromromere (o rome [ o [romoorm—
= o (oo oo (oo o o N o |k w |k o (o |(w oo ol o (N (ko o oo (o
ooy oo umomoudbaude © (& oo |Aoaobhoadbhoadoomdhhgome o oo (o [N |[eoghoodoo

— P romrermre o o oM oMM o PO P rmrIrmre oM r~om
o oD [N) o w [NS) — — -~ _ w o o o w — w o [p) o _ w

o~ B~ =g~ oo mrhmmoe

(%]
o
~N |~
_ O

208208 194/198]2101204/210[204/206]200/196/210/186/186/194

rmromre M [romromremrome [romre (o [romromee [romre [romromrormromromee (o [rormromromromromoeorm ro
ol | (O (e (o (e ool W W e e o oo (e s oo o (e (e
NI OoOSES oS Tomy. oo | ombaTo (omd comgoddhodSE S A ogsS (0o IR Od oo od O O ud B T

w
[EEEN

o
o

0102]03]04]05

o
D

07[08/09/10/11}12/13/14/15(16/17/18/19|12021|22

o
w

CNT

300 29 30[ 30| 29 24) 21| 24] 25 21] 25 29 30 28 27| 28 29 29

w
()

MED 210198

~
~> o

U
199200204200196189190194208202192193204%1
2

E BE B
uQ 240226 202|206/210[206[205[193/199205/215[208/196/199/224

NOmIRorT
(3,1
~

E
2
E
2
2

o o [ o
oo |codoudo

0
EB
254
EB
266
240

30
EB
253
EB
264
228

N (RO

N (oo (o w

o |o>ogoomg o

o (rormrom

— (oo (W |w

o |om—~mo
[os]

3
5
6
L Q 4 208191 194[194/199/195/189/1182/184/189/196(198190[186/194[207213214

()
w
(=)

NOV. 2019 n'F (km
NATI ONAL | NSTITUTE OF | NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY, JAPAN



| ONOSPHERI C DATA sTaTION Yamagawa

90

NOV. 2019 n'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
Al A Al A A
1 108/114 112112112112
A A A A A A A B
2 12% . 108]108/120
3 12411120 1120112/114/114/112]112/104
BB A A A A A A
4 108108 |116 116
B A N A A A A
5 118122124 124
B B Al A A C B
6 1101110110 116 A114 ;
/ 118/120/116/114/108/104/108/110 |18 ;
8 12811811%11211411211211211211211%
9 1200 122114/110/104/104/104/110
B A B
10 11811121114112/112  |118/1186]120 .
11 116/120122/116/116/116/116/110[112]112
B EB A A B
12 116/116/116/112 114114114
B AT A B
13 1201120/116/106/106/106 106
B A A
14 112/1121112)110] 1121121112112
B A A A
15 112/1161118/118/112/112 124
B A A A
16 118 114114/110 |110/104/104
B A B
17 B114118114114114118114 102 ;
18 1121114/112114/108/116/118/118/116
B N A A A
19 B114114112 112112
20 114/114/11101108/108/104/104104/106
B A A A A A B
21 110110 112112
B N A A A A A A A
22 110114
B N A A A A A A
23 104 104
B N A A A A A B
24 114112 112
B N A A A A A B
25 112 112114
B A A A A A
26 110
B N A A A A A
27 1101114108 114
A A B
28 1241281114 1121100112112 112
B A A A A
29 1201120118/114/114 A116 ;
30 13211201112112116/116 |116/114/106
31
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT 71 27) 23] 19 19] 16 13| 18/ 16| 23 6
MED 120/114/124/114/114/112011211121112(112/117
U Q 128/120116/116/116/113/115/116/113(114/124
L Q 116/112/112/112/112{109/105/110/110[108/112
NOV. 2019 n'E (km
NATI ONAL | NSTITUTE OF | NFORMATION AND COMMUNI CATI ONS TECHNOLOGY, JAPAN




NOV. 2019

LAT. 31°12.0"N LON. 130°37.0"E
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| ONOSPHERI C DATA sTaTION Yamagawa

h' Es (KM)

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

NOV. 2019 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

NOV. 2019 fxI (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
H
p~]00101102(03{04/05/06(07({0809/1011|12/13/14|15(16{17/18(19(20(21/22/23
X X X X X X X XX X X X
1| 34 33 36 40| 37 28 29 49] 39 38 36 32
X~ X X X~ X X~ X X X X
2132 32 33 40| 38 24| 23 43 31 33 36 34
XX X X X A X XA X A X
31 32 32 31 31| 35 27 39 30 37
XX KX X XX~ X X X
41 32 32 33 36| 34 27 24 36| 35 38 40 34
XX XXX XX XX X XX
5| 36 34| 36 35 34 29 28 45 38 42| 43 37
XX X X X X X X X X X X
6| 36 34 36 36 37 36 30 48] 43) 32| 34 35
XXX XX X XX X X XX
7|38 36 32 33| 37 32 28 56 52| 34/ 37 39 35
X~ X X K X X X X~ X X X X
81| 38 36 36/ 34 33 32 29 41] 38 32| 32 33
XX X K X X XX X X X
91 39 38 37 33 34 31 28 42| 38 38 40 44
XXX XX XX XX X XX
10| 44 38 37 33| 33 32 26 36| 37 37 32 28
X X X X X X X X X X X
11 29 29 31 33| 39 23 21 44 36| 38 45 58 53
XXX XA X XX X XX
121 52 37 39 41| 24 26 40| 38 40 38 39
XX X X X XX X~ X X XX
13 400 40 40 44| 47 22 22 36| 35 37| 40 35
X~ X X X X X X X~ X X X X
141 36 36 37 34| 26 23 22 37| 34 37 39 34
XX X X X X X XX X XX
15 32 32 33 34] 36 27 22 36| 32| 38 35 35
X X X X X X X X X X X X
16| 37 37 33 33| 34 28 27 34 30/ 32 34 35
XXX X XXX XX X XX
171 33 32 33 32| 34 29 27 41] 38 38 36 31
XXX XX XX XXX XX
18| 34/ 31 29 30| 32 33 29 34] 34) 36 38 36
XX X X X X X X~ X X XX
191 32 31 31 31| 34 28 24 37 32 33 32 33
XX X XX XX XX XX
20 34 34 33 32 32 31 27 38| 36| 37 37
XX X X X X X X X X X
211 36 36/ 32 31| 30 28 28 42| 38| 34 33 36
XXX X X A X XX X XX
22| 33 33 33 35| 34 28 38 37 28 33 36
XXX X X A X A XX XX
23] 34 300 34 33| 36 30 44 34 37 32
XX X XX X X X
241 34 36 35 38| 36 32/ 30 40 46 38 34 34
XX X X X X X X~ X X XX
25| 38 37 39 43| 33 29 28 34 36 39 38 33
X X K X X A A X X X XX
261 32 32 32 30| 29 27 36| 33 31 29 33
XX XX X XX XA X X X
271 33 33 34 32] 33 27 23 30 27 30 30
XXX XX XX XX X XX
281 31 33 34 36 41 26 22 39| 30/ 30 28 28
XXX X XXX XX XX
291 300 31 32 34 38 26 24 39 32 30 31
XX X X X X X X~ X X X X
30| 32 33 34 35 37 24 24 32 30| 31 31/ 32
31
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT| 30/ 30/ 30 30| 30 26| 29 20 28| 28 29 29 30
X~ X X XX X X XX X XXX
MED| 34| 33 34 34 34 28 27 500 38| 36 36 36 34
XX X XX XX XX X XX
U Q| 37| 36 36 36| 37 31 28 42| 38| 38 38 36
XX XXX XX XX X XX
L Q| 32| 32/ 32 32| 33 26 23 36| 32 32/ 32 32
NOV. 2019 fxi (0.1MHz)
NATI ONAL | NSTITUTE OF | NFORMATION AND COMMUNI CATI ONS TECHNOLOGY, JAPAN
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| 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
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R
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26

26

25

25

29

16

40

50

54

48

53

62

61

66

65

55

501

40

33

25
A

24
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| ONOSPHERI C DATA sSTATION Okinawa
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NOV. 2019 foFl (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({0809/1011|12/13/14|15(16{17/18(19(20(21/22/23
LU L UL [ L
1 452428[440444/424
UL I UL L [
2 3841440/4120440420/424
UL L ULl T
3 404/4281420428/400/376
A L [T
4 416/416432424(408/408
T A A
5 412416[428/436412/400
L L L L
6 204 42f42°432424392 (-
/ 4044320440/436/424 240
UL A [
8 4001424{436] 1424396
U LU L AT
9 397420/416/436/408408
[U L L [
10 420416/424/416
L UL L L
11 4121420[424/420412
1 A N A A O T
12 412
UL L A A A
13 4321408420
0 L A I T
14 412 |4321420420400
UL NUL A UL
15 408416 420/ 1392/332
[ UL L
16 4044120424/416/396
UL [
17 388/4204244201412 296
[ 0L
18 176 408/408[416/420/404
[ [ T
19 408/416408/428404392
UL (UL LU A A T
20 4081404420448
L[ LU L[] A [ L
21 4121428 1416400
L [ A A L
22 256 13920404/424
1 A UL I L
23 412042004201428/380
[T L LU L A
24 412 14361400
[T [ A A
25 4201428{440[420408
UL 1L T T
26 4284481428412
L A [
27 4201416420436/ 1388
L 0T
28 3920400[4200408/408
U L [
29 4084120424/416400392
UL L A L [
30 397 4361408396
31
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT | 1 E 2E 28| 25/ 26| 23 11| 2| 1
MED 190256388618416424428408392314240
U Q 42014220436/4364200400
UL [
L Q 4044120420420400388
NOV. 2019 foF1 (0.01MHz)
NATI ONAL | NSTITUTE OF | NFORMATION AND COMMUNI CATI ONS TECHNOLOGY, JAPAN




| ONOSPHERI C DATA sTaTIiON Okinawa
NOV. 2019 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
AlU AU AlU AU A B
1 184248  1300[316/316/304308292/252/180
A AU A A A A A A A
2 272292 |308/324
A A A B
3 256280, 320/316/3201308/288] 1188
N A A A A N A A
4 1802321280 280
AU A A A A A B
5 168220 1288316 [320308
B U A AU A A B
6 B212260324 A332320296272 192
! 2361276300 320300[284/244/184
A U A A A B
8 2401276300[312/304/316308308
A A A A B
9 236/276/300 3122962800248
A U A A A A
10 2361256292(320[328 3120288/ |180
A Al A A A A A A
11 196252300
AU A A [UA A A A A
12 2320 1312320316/304/288
B A A A A A A
13 2320276304 |336] 312
B A A A B
14 208/2722961312/336312] 1284
A U A A A B
15 2201264/288304/316320300296
AU A A A A A B
16 1720216/2722921304] 1296
A N A A A B
17 228272 316304280[244
B U A A A A A B
18 2281264284/304/308/304
A UA A A A B
19 B208268280304308 304284 -
20 2000268280300[300[268300292(232/172 1136
B UAN A A A Al B
21 22012721296304/320 236
B A AN A A A A A A A
22 276284
B N A A A A A A A A A
23 232
B [UAUA AUA A A A A A A
24 232256/288 |312
B A UA A A B
25 264292300[3121316/296 180
B UA A A A A A A
26 2000272288292
B A A A A A B
27 2120264/288/304/312
B A A A N A A
28 2200268292308 260
B A A A A N A A T K
29 2522841300 276 120
B A A A A
30 188236276/296/312304] 1284
31
0001(02:03(04/05/06(07(08(09/101(21(12/13/14/15|16/17/18(19]201/21|22
CNT 4l 26/ 26/ 26/ 19| 18 17/ 15 16/ 6 7 : % : %
MED 176224270292301314316304284244180 136 120
U Q 18223227630031662%320308290248188
L Q 170[2120264/288/300[308]304/296/280[236/180

NOV. 2019 foE (0.01MHz)
NATI ONAL | NSTITUTE OF | NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY, JAPAN



| ONOSPHERI C DATA sTaTIiON Okinawa
NOV. 2019 foEs (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

H
p~]00101102(03{04(05/06(07]0809/10/11(12/13(14|15(16(17(18(191(2021/22
J AJ AJ AE BlJ AJ A J AJ AJ AJ AJ A G J AJ AJ AJ A
11109 42102 16| 53 31 20 3350 43 45| 47 35 33 28 22 19 28] 19 22 31
T AE BJ AT AT AT A TA T A G T A 7 AT AT AE BE BE B
20752 16 16 43 32 22 20/ 23| 30/ 35 35 39 36 34 66 3136 48 20| 16 16 16
T AT A |E BJ AE B G GJ A G G G T AT AT AT AT A
31 181718 21/ 16 30 16 23 211 33 36| 30/ 22/ 26 29 3240 40
T AT AT AT AT AT AT A G G T AT AT AT AT A
4171863 36 36 3220 16 35/ 35 35/ 37/ 37 38 32 26 20 21 18] 16 42 32
T AT A T AEB T AT A T AT AJ AE BT AT AT A
572020 18 18 16 1819 16| 25 34 34/ 37| 33 37| 33/ 36/ 39 38 22 16 18] 26 20
J AJ AE BlJ A J A E B J AJ AJ AJ A GE BE BI[E BlJ AE B
6720717 16 16 20 17 18 16| 24 54/ 42 41/ 47 40| 36 33| 30 16| 16| 16/ 17 16
T AT AE B AT AJ AE BE B G GE BJ AJ AJ A
1173422 16 18] 26 20 16 16| 28 35 37| 38/ 37 34 36 32 16 24| 4322 20
T A~ E BJ AJ AE BE BJ A T A 7 M AT AT AT AT AT AT A
81717 18 16 21 32 16 16 20| 27 31 36 38| 40 60/ 37/ 40/ 30 30 32 22 22 27 438
T AT AT AT AU A EB T AT AT AT A T AT AT AT AT A
91 36 23 16 31| 16 20 16 19 29 32 37 38| 52/ 44/ 45/ 41 27/ 21 18 21| 16 29 22
E BE BE BE B [J AE B T AT AT AT A T AE B AJ AE B
10716 16 16 16| 20 18 16 18/ 26/ 30737 41/ 39 37 38 35/ 30 25 30 16/ 18 18 16
E BJ AJ AE B[E BE B J AJ AU AJ AJ AJ AJ AJ AJ AJ AE BJ AJ A
11071617 15 16| 16 16 17 19| 26 37 40, 51| 47 44/ 5238 37 31 22 25| 16 22 25
T AT AT AT AE BY AT AT AT AT AT AT AT AT AT A 7 AT AT AT AU AE BE B
121722718 22 21| 16 2218 27| 29 37, 58/ 41| 54/ 49| 45 34/ 37 28 26 35 26 16 16
E BE BE BE BE BE BJ A T AT AT AT A E BE B
13| 20/ 16 16 16| 16 16 17 14] 28 30 37 40| 42 44| 43/ 78/ 41 27 50 22 20 16 16
EBEBEBEBEB [EBJ A 7 AT AT AT AT A G7 A~ |E BE BIE BE BE B
141716 16 16 16 16 20 16 24| 27 64/ 79 90| 94/ 66| 36/ 28 34/ 20/ 16 16 16 16 16
EB  |E BE BE BE BE B T AT AT A GJ AT AT AE Bl E BE B
15(716/ 18 16 16| 16 16/ 16 20 28 32/ 37| 40| 55 711104 36/ 27 22 16| 19/ 16 16
E BI[E B J AlE BE BlJ A J A J AE BJ AE BE BE B
16| 16 16 20 18| 16 16 18 25 26 33 35 37/ 57 40| 38 32| 28 25 16 18] 16 16 16
E BE BE BE BE BE BE B G E BE BJ AT A
17716 16 16 16| 16 16 16 18 29 35 36/ 38/ 39 38 35 33 19 20 16| 16 23 22
E B T AT A E BT A T AT AT AT AT AT AT AT AL T A
18| 16 19 18 27 42 18 16 14] 31 33 34/ 40| 51 38 48 32/ 28 27 17 17 1917 19
E BE BE BE BJ AT A T AT A GJ AT AT AT AT AE BE B
19| 18 16 16 16| 16/ 18 26 18/ 28 32 33/ 35/ 40 59 39 3432 26 18] 16 16 18
EBE BJ AT Al |E BE BE B T AT A T AT K AT A
201|716 16 22 22 18 16 16 16 23 31 35 36| 37 41/ 52/ 42| 28 21 16 14 2022 20
E B E B[E B[E BlE BE B J AJ A J AJ AJ AJ A J A
21| 16 19 19 16| 16 16 16 16| 25/ 33 32 39| 46 39 40 34 28 20 25 21] 19 17 19
EBJ AT AT AT AT AT AT A T NI AT AT AT AT AT AT AT AU AT A
22| 19 16 16 16 2336 19 21| 32 31 33 38| 38/ 44| 62/ 52/ 53 33 33 40 21 16 19
EBJ AT AT AT AT AT AE B GJ AT AT AT AT AT AT AU AT AT AJ AT AT AT A
231|716 52 46 21/ 30 4936 16 3890 80| 56 56 67 54| 32 46| 34/ 52| 38 86 81
T A EB [T AT A G 7 AT AT AT AT AT AT AT AT AT AT AT A
241742 22716 20/ 17 18 19 20 3452 43| 45 61 62 47| 54/ 35 33 40/ 30 20 20
E BT AT A TA G G § G G 7 AT AT AT AT AT AT A
25(716 2935 19] 24 18 17 19 24 36/ 42| 30 20 25 18] 22/ 22 19
EBE B [T AT AT A T AT AT AT AT AT AT AT AT AT A
26| 19 16 16 22717718 26 18 24 31 34 63| 40 38 39/ 30| 44 22 86 24 18 17 18
E BE BE BE BE BE BE B G T AT AT AT AT AT AT AT AU AT A
27| 20/ 16 16 16 16 16 16 16 24 33 34739 56 44 45| 46/ 33 24/ 22| 42/ 24 20
EBEBE BJU A E BE B G T A T A G AT AT AJ AU AT AE B
28| 18 16 16 16/ 17 20 17 16| 26 33 39 50 34 60 525233 26| 16 16 16
E B E B T AT A GT AT AT AT AT AT KT A
291|716 19 18 19 18 16 20 18 24 30 35 39 36/ 38 42 3227 44 36 1812 19
7 AE BE BE BE B T AT AT A [0 AT AT AT AT AT A
30717 16/ 16 16 16 18 19 19 27| 32| 34 40 45 46 40 30/ 33 25 26/ 33| 25 20 20
31
0001(02:03(04/05/06(07(08(09/101(21(12/13/14/15|16/17/18(19]201/21|22
CNT| 30/ 30/ 30/ 30| 30 30/ 30/ 30| 30 30 30 30/ 30 30 30 30 30/ 30 30/ 30| 30 30 30
T AT A T AT AT AT AT AT A
MED| 18 17 16 18] 17 18 17 18 26/ 32 36 39| 41 40 40| 34| 32 26 25 22/ 19 19 19
T AT AT AT AT AT AT A T AT AT AT AT AT AT AT AT AT AT AT AT AT A
U Q|"20 20 19 21| 24 20 19 20 28 35/ 40 41| 50 49 48 42| 37 32 33 28 22| 23 22
E BE BE BE BE BE BE B E BE BE BE B
L Q|16 16 16 16| 16/ 16 16/ 16| 24 31 34/ 37| 37 37 36| 32| 28 21 19/ 17| 16| 16 16

NOV. 2019 foEs (0.1MHz)
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| ONOSPHERI C DATA sSTATION Okinawa

NOV. 2019 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
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 BlE B E BI[E B G E B E BI[E B E B
L] 20 16 16 16 22 16 16 27| 30, 37 36| 37 34 33| 28 21 16/ 24| 16 16 20/ 16
E BE BE BE BE BE BE B G E BE BE BE BE B
20716 16/ 16 16| 16/ 16/ 16 21| 26/ 32| 34 33 36 34/ 32| 28 32 31 16| 16 16 16 16
E BE BE BE BE BA AF B G G g G G KA AA
31716 16/ 16| 16 16 30/ 16 20 32 32 34) 29| 22 22 25| 32 21 40 18
F BE BE BE BE BE BE B § G EBE BE B [E B
41716 16 16 16 16 16 16 34/ 34 35 36 36 35 32| 26 19 20/ 16| 16| 16 21 16
E Bl[E Bl[E Bl[E B|[E B/[E B/[E B|E B E Bl[E BI[E Bl[E B/[E B[E B
5716 16 16 16 16 16 16 16 24 34 34 36| 33 35 32| 36| 34 29/ 16 16| 16 16 16 16
E B[E Bl[E B[E BI[E B[E B[E B[E B G GE BE BI[E Bl[E BE BI[E B
6| 16 16 16 16| 16 16 16 16 24 22| 36/ 35/ 36 38 32 32| 28 16/ 16| 16| 16| 16 16
E Bl[E Bl[E BI[E BI[E B/[E B/E B G GE B[E BIE B[E BI[E BE B
1121716/ 16 16 16/ 16 16| 16| 28 34/ 37/ 37| 36/ 33 36 30 16/ 16| 16| 16| 16 16
F BE BE BE BE BE BE B E BE BE BE BE BE B
8| 16 16/ 16/ 16 16 16 16 19| 27| 30/ 35 36| 37| 45 34 32| 27/ 22 16 16| 16 16/ 16 16
E BE BE BE BE BE BE B E BE BE B |[E BE B
91716 16/ 16/ 16| 16 16 16 19 29/ 30/ 36 37| 38 39 35 40| 26/ 20 16 16 16 18 16 16
E Bl[E Bl[E Bl[E BJ[E Bl[E B|[E B E Bl[E Bl[E B/[E B/E B
10716 16 16 16| 16/ 16 16 17/ 25 30/ 33 35| 36/ 33 35 35/ 30/ 23 29 16| 16 16/ 16 16
E B[E B[E B[E BI[E Bl[E BJ[E B E B[E BI[E B[E B
110716 16 16 16| 16 16 16 18| 25 33/ 34/ 34| 34/ 35 36 32| 31 25 18 16| 16 16 16 20
E Bl[E Bl[E Bl[E BI[E B[A AE B E Bl[E Bl[E BlE B
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| ONOSPHERI C DATA sSTATION Okinawa

NOV. 2019 M(3000)F2 (0.01)
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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 sTaTIiON Okinawa
NOV. 2019 M(3000)FL (0.01) 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
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0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT 2l 1 E Zf 27| 24 ZE 220 11 2 1
MED 45445940689ﬁ405398400399398440440
U Q 40E41940941€409400
L Q 384/394[390[394390386

NOV. 2019 wm(3000)FL (0.01)
NATI ONAL | NSTITUTE OF I'NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY, JAPAN



| ONOSPHERI C DATA sSTATION Okinawa
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NOV. 2019 h'F2 (Kwm) 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 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 22203062622302542682261230
2 226/218266/268220350248  [226
3 2201240[264/256/242244/250[218
4 2120214/254/274250286/266/230204202
5 204124202461242232316[264/242212
6 206214 |284224[242244)236]  [216
/ 264262(24425023612182221200
8 244268[2742420274240212
9 2401276[274/248/2301238[210[214
10 228284290(240268226]  [248
11 2541254310(240256/236218
12 236252264226[238268244230218
13 2381294/234]2522241250.260
14 212(230/260268/250230/2421256/220
15 270240[298282/242/236210
16 210220250268[252246[244232
17 266272(2422361220214218
18 190 24827024227212501258226
19 2361264/234/242/2321238/218/200
20 2201216[258266/274274/240228[212
21 2422502842422422581232[208
22 212220292248230242240234230
23 212242232228[230236276238[224
24 22812201224]252/2341220[230218
25 2222321238234]2561234/216/228]206
26 228(316[2420220214[216/194
21 2420242258(254268240224226
28 220248272(270232242240222
29 218/262268[24223612301220204
30 24626227627 4246246232
31
00/01/02/03({04/05/06(07(0809/10/1112/13/14{15(16(17/18(19(20(21/22/23
CNT 21 1122 29/ 30{ 30/ 30[ 30] 27| 27, 3
MED 198/212/229/258/263|246/243242230/218/200
uQ 2220242268/270[256/2682502402261202
L Q 2120220246/234240236236/22002121194
NOV. 2019 n'Fr2 (Km)
NATIONAL | NSTITUTE OF |NFORMATI ON AND COMMUNI CATIONS TECHNOLOGY, JAPAN




NOV. 2019

LAT. 26°41.0"N LON. 128°09.0"E

h'F (KM)

| ONOSPHERI C DATA sSTATION Okinawa
135°E MEAN TIME (G.M. T

SWEEP

1.0MHz TO 30.0MHz IN 15.0SEC IN MANUAL SCALING
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NOV. 2019
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| ONOSPHERI C DATA sSTATION Okinawa

NOV. 2019 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
A B
1 11211120 1104/104/104/104/108/106]106/106
A A A A A A A A
2 110106 |104/104
A A A B
3 981104 1102010211021102/104 1106
N A A A A N A A
4 1341001104 104
A A A A A B
5 114/106] 1106106 |106/104
B A A B
6 B100102106 A10%102108106 88
/ 106106104 106/102102/102/114
A A A B
8 108108/104/104/104/1104/104/106
A A A A B
9 1101108108 108108/106|106
A A A A
10 10611021104104/104 |108/108] 120
A Al A A A A A A
11 100106106
A A N A A A
12 1000 1104/104/104/104/104
B A A N A A A
13 110110110 104 110
B A AN A B
14 106/106/106/104/2106/104 108
A A A B
15 106/106/106/106/106/110104/106
A A Al A A B
16 122104/104/104/104] |104
A A A A A B
17 1020102 108/108/108106
B N A A A B
18 1001102102102/102/102
A A AN A B
19 B102102104102102 1021102 I
20 102/106/102/102/102/102/106/106]/108/104
B A A A Al B
21 104/104/104104/104 108
B A N A A A A A A A
22 112106
B N A A A A A A A A A
23 106
B A A A A A A
24 106106104/ [104
B A A A B
25 100100100/100/100/100 126
B A A A A A A
26 104(104/102/102
B A A A A A B
27 1001102102102/102
B N A A A A A
28 104/104/104/106 102
B A N A A A A A B
29 102102102 102
B A N A A
30 102/100102/106/108/110 102
31
0001/02103(04/05/06/07(08/09(101(11(12(13(14|15(16/17/18/19(20(21122/23
CNT 4l 26/ 26/ 26/ 19| 18 17/ 15 16/ 6 7
MED 118[104/104/104/104/1041104/104/106/106/106
UQ 128/106/106/106/104/104/107/108/106[108/120
L Q 113/100/102/102/102{102/102/102/102[106/104
NOV. 2019 n'E (km
NATI ONAL INSTITUTE OF | NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY, JAPAN
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| ONOSPHERI C DATA sTaTIiON Okinawa
NOV. 2019 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
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NOV. 2019 n'Es (Km)
NATI ONAL | NSTITUTE OF | NFORMATI ON AND COMMUNI CATI ONS TECHNOLOGY, JAPAN
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| ONOSPHERI C DATA sSTATION Okinawa

NOV. 2019 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
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f-PLOTS OF | ONOSPHERI C DATA

KEY OF f-PLOT

- SPREAD
O foF2,foFl1 foE
X fxF2
% DOUBTFUL foF2,foFl,foE
> fhEs
. ESTIMATED foF1
T fmin
/A GREATER THAN
v/ LESS THAN
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K. FUKUSHI MA

2019/ 11/

SCALER

f-PLOT DATA

1
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