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SITE OF THE RADIO WAVE OBSERVATORIES
AND HIRAISO BRANCH

Ionospheric observation is carried out at the following four observatories in Japan.

Latitude Longitude Site
Wakkanai 45°23.6'N. 141°41.1’E.  Midori-cho, Wakkanai-shi, Hokkaido
Akita 39°43.5'N. 140°08.2’E. Tegata Sumiyoshi-cho, Akita-shi, Akita-ken

Kokubunji ~ 35°42.4'N. 139°29.3'E.  Nukui-Kitamachi, Koganei-shi, Tokyo-to
Yamagawa 31°12.1'N. 130°37.1'E.  Yamagawa-machi, Ibusuki-gun, Kagoshima-ken

Solar radio emission and radio propagation conditions are observed at Hiraiso
Branch and Inubo Radio Wave Observatory.

Latitude Longitude Site
Hiraiso 36°22.0’'N. 140°37.5’E. Isozaki-machi, Nakaminato-shi, Ibaraki-ken
Inubo 35°42.2’'N.  140°51.5’E. 9912 Tennodai, Choshi-shi, Chiba-ken

SYMBOLS AND TERMINOLOGY
A. IONOSPHERE

All symbols and terminology in the table of ionospheric data are used in accordance
with the “URSI Handbook of Ionogram Interpretation and Reduction,” 1961.

Terminology

foF2 . s '

foF1 Th'e ordinary wave critical frequency for the F2, F1 and E layers,

foE respectively.

foEs The ordinary wave top frequency corresponding to highest fre-
quency at which a mainly continuous trace is observed.

foEs The lowest ordinary wave frequency at which the Eslayer begins

to become transparent. This is usually determined from the minimum
frequency at which reflections from layers at greater heights are  ob-

served.
f-min The frequency below which no echoes are observed.
M(3000) F2 The maximum usable frequency factor for a path of 3000 km for

transmission by F2 layer.

M(3000) F1 The maximum usable frequency factor for a path of 3000 km for
transmission by F'1 layer.

WER The minimum virtual height, 'F2, refers to the highest, most
stable stratification observed in the F region and can only be scaled
when such stratification is present.

KF The natural and most significant F region virtual height para-
meter is that for lowest F region stratification. This will be denoted
by KF. Thus KF is identical with the current K'F2 when F region
stratification is absent, e.g., at night, and with the current K'F1 when
F1 stratification is present.

KEs The lowest virtual height of the trace used to give the foEs.

hpF2 The virtual height of the F2 layer measured on the ordinary



ypF2

wave component at a frequency equal to 0.834 o F2.

The semi-thickness of the F2 layer deduced from a parabolic fit
to the “nose” of the electron density distribution with height and
based on the observed h'f trace. (The difference between hpF2 and
the virtual height at 0.969 foF'2).

a. Descriptive Letters

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

A

B

S|

»w =wWoz X O X @

N<X s< S

Measurement influenced by, or impossible because of, the pre-
sence of a lower thin layer, for example Es.

Measurement influenced by, or impossible because of, absorption
in the vicinity of f-min.

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. Used in a qualifying sense, see
below.

Measurement influenced by, or impossible because of, the lower
limit of the normal frequency range. Used in a qualifying sense, see
below.

Measurement influenced by, or impossible because of, the pre-
sence of spread echoes.

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

Measurement influenced by, or impossible because of, the pre-
sence of a stratification.

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.

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

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

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

Forked trace which may influence the measurement.

Measurement influenced or impossible because the echo lies out-
side the height range recorded.

Measurement refers to the extraordinary component.

Intermittent trace.

Third magneto-ionic component present.

Qualifying Letters

The following letters are entered in the first column before a numerical value on



the monthly tabulation sheets.

D greater than.

E less than.

I Missing value has been replaced by an interpolated value.

dJ Ordinary component characteristic deduced from the extra-
ordinary component.

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-ionic component.

¢. Definitions of the CNT, MED, UQ and LQ

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

Median (MED) of a set of numbers is the middle value when the numbers 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.

d. Description of Standard Types of Es

The eight standard types of Es are identified by corresponding capital letters:
F,L,C, H, Q R, A, S. These letters suggest the names flat, low, cusp, high, equatorial,
retardation, auroral and slant, respectively. The letter ‘N’ is used to designate any Es
trace that does not correspond to any of the eight types.

F An Es trace which shows no appreciable increase of height with
frequency. The trace is usually relatively solid at most latitudes. This
classification may only be used at night; apparently flat Es traces
observed in the daytime are classified according to their virtual hight:

Hor L.

L A flat Es trace at or below the normal E layer minimum virtual
height in the day or below the night E layer minimum virtual height
at night.

C An Es trace showing a relatively symmetrical cusp at or below

foE. This is usually continuous with the normal E trace, although
when the deviative absorption is large, part or all of the cusp may
be missing. (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. The spread is most pronounced at the upper edge
of the trace. (This type is common in daytime in the vicinity of the
magnetic equator.)

R An Es trace showing an increase in virtual height at the high
frequency end similar to group retardation but which is nonblanketing
over part or all of its frequency range. This is distinguished from the
usual group retardation (as in the case of an occulting thick E layer)
by the lack of group retardation in the F layer traces at corresponding
frequencies and the lack of complete blanketing.

A An Es having a well defined flat or gradually rising lower edge
with stratified and diffuse (spread) traces present above it. These
sometimes extend over several hundred kilometers of virtual height.

S A diffuse Es trace which rises steadily with frequency and usually
emerges from another type Es trace. The rising trace alone is classi-
fied as ‘S’; the horizontal trace is classified separately. At high
latitudes the slant trace usually starts to rise from a horizontal Es
trace such as Es-L, or Es-F, at frequencies which greatly exceed
the E layer critical frequency, whereas at low latitudes it usually rises
from Es-Q Es-C or Es-H at frequencies near the regular E critical
frequency. Type S is never used to determine foEs and WEs. The
slant trace is sometimes observed to start at foE without echoes clearly
identifiable as Es echoes being seen.

N - The designation ‘N’is used to denote an Es trace which cannot
be classified into one of the standard types. When a trace appears to
be intermediate between any two classes a choice should be made
whenever possible even if it is uncertain. ‘N’ should be used sparingly.

e. Multiple Reflections from E's

When the ionogram shows the presence of multiple reflections from Es the number
of traces seen should be recorded after the letter indicating the type.

B. SOLAR RADIO EMISSION

Solar radio observations are carried out on 200 and 500 MHz at Hiraiso Branch.
Antennas are two parabolic reflectors: 10 meter for 200 MHz and 5 meter for 500
MHz, each having the total power receiver. Observations are feasible almost from
sunrise to sunset.

a. Time and Unit

The time is expressed as U.T.
The unit is 10°#*W-m*Hz ! for both components of polari-
zation.

b. Daily Data
Flux density
The three-hourly and daily mean values are given.



Variability
The three-hourly and daily mean values are given at 200 MHz
only.
Variability is expressed in the following four grades:
0 =Quiet or no burst,
1=A few bursts,
2 =Many bursts,
3 =Very many bursts.
The number of bursts exceeding the flux level is counted.
Bracket means that observation time does not exceed one third of
the period.

¢. Distinctive Events

The phenomena are picked up on the following criteria:
1. Distinct from the prevailing kind of activity,
2. Correlated with other known solar phenomena,
3. Remarkable change-over from one situation to another.

Starting time and Time of maximum are given to nearest minute in general, but to
nearest a tenth minute for short intense occurrences or clear commencements.
Duration is given in minutes and to nearest a tenth minute, if short or clear.
Descriptive type is denoted by the following symbols:
: S = Simple rise and fall of intensity;
C = Complex variation of intensity,
C += Prolonged broad-band enhancement of radiation, generally of
spectral type IV;
F = Group of bursts: multiple peaks probably belonging to the same
event, but separated by relatively short period of quietness;
RF = More or less irregular rise and fall of intensity, at metric or
decimetric wavelengths;
e = Sudden beginning of burst with steep rise of intensity;
E = Steep rise of intensity of continuum background;
p.i. = post-burst increase;
onset storm = clear-cut beginning of a noise storm.
Peak intensity is the flux density of the highest peak reached during the occurrence,
measured above the pre-burst level.

Mean intensity is the flux density averaged over the burst’s duration, measured above
the pre-burst level; therefore, multiplying the duration, the total energy of the occur-
rence can be estimated.

C. RADIO PROPAGATION CONDITIONS

a. Field Strengths of WWV and WWVH

Field Strengths observations of WWV and WWVH transmitted from Fort Collins,
Colorado and Hawaii, respectively, are carried out at Hiraiso Branch. In order to
avoid interferences with other standard frequency waves on the same frequency, the
upper side-band of 440 Hz is picked up by the use of a narrow band pass filter with



140 Hz bandwidth.

The tabulated field strength is the average of peak value of the incident upper side-
band field intensity in dB above one microvolt per meter. The duration of observation
is two minutes for WWV and three minutes for WWVH following the time indicated

in universal time on the table.
Particulars of the transmitter and receiver are summarized in the following tables:

Transmitter
WWV WWVH
. . Long. 105°02'W . .. Long. 156°28'W
Location Fort Collins, Colorado Lat. 40°%41'N Maui, Hawaii Lat. 20°46'N
Power @ 3 kW for the upper side-band 0.5 kW* for the upper side-band
Antenna A/2 vertical A/2 vertical
Distance 9150 km 6270 km

* Reduced from the carrier power of 2 kW with amplitude modulation of 100%.

Receiver
Antenna 4.5 m vertical rod
Bandwidth +40 Hz for the upper side-band

Calibration

every half an hour

The meaning of Descriptive symbols is as follows:

C:

Sz

Measurement influenced by, or impossible because of, any non-propagational
reasons.

Measurement influenced by, or impossible because of, interferences or at-
mospherics.

Inaccurate measurement influenced by interferences, atmospherics, or non-
propagational reasons.

Less than the following figure.

b. Radio Propagation Quality Figures

Radio propagation quality figures are usually expressed on the scale that ranges
from one to five as follows:

1 = very poor (very disturbed) 4 = normal

2 = poor (disturbed) 5 = good

3 = rather poor (unstable)

The tabulated circuits contain Hamburg (commercial circuit) WWYV (10, 15 and
20 MHz frequencies broadcast from Fort Collins, Colorado), Lima (commercial circuit)
and WWVH (10 and 15 MHz frequencies broadcast from Hawaii), which are received
at Hiraiso Branch.



Warnings of radio propagation which are broadcast from JJY station are expressed
in three grades:
N = normal
U = unstable
W = disturbed
The letter W expresses HF propagation disturbances which are expected to occur
during the following 12 hours after issue. The letter U and N also means unstable and
normal conditions, respectively.
Whole day radio quality indices stand for the averages of the 6-hourly indices of
the circuits of Hamburg, WWV and Lima.
Start-and end-time of principal geomagnetic storms correlated with radio propa-
gation conditions are tabulated from observations at Kakioka Magnetic observatory.

I

c. Sudden Ionospheric Disturbances (S.1.D’s.)

(i) SWF

The data of short wave fade-out (SWF) are prepared from the records of field
intensities at Hiraiso, of the following circuits. Start-time, Duration, Type and Import-
ance are obtained from the data of a circuit whose Drop-out Intensity is underlined.
Drop-out Intensities of 10, 15 and 20 MHz are indicated by ('), (none), and ("), re-
spectively. Characteristics of the phenomenon are classified as follows.

Circuits and Drop-out intensities

CO ...... WWYV 20, 15 and 10 MHz (Fort Collins, Colorado)
LM...... Various frequencies of commercial circuit (LLima)
HA ... WWVH 15 and 10 MHz (Hawaii)

TO ...... JJY 15 and 10 MHz (Tokyo)

SH ...... BPV 15 and 10 MHz (Shanghai)

HB ...... Various frequencies of commercial circuit (Hamburg)

Start-time and Duration

Types
S : sudden drop-out and gradual recovery
Slow : slow drop-out taking 5 to 15 minutes and gradual recovery
G : gradual disturbances; irregular change in both drop-out and recovery
Importances

Degrees of SWF are classified into 9 grades according to the amplitude of fade-
out;

1= 1 1+
2= 2 2+
3- 3 3+

Besides, the time of phenomena associated with SID’s, that is, solar flare, solar
radio noise outburst and crochet (solar flare effect in magnetic record), are given in
this table from interchange messages of IUWDS or measurements at Hiraiso.

(i) SPA

The data of sudden phase anomaly (SPA) are prepared from the records of phase
measurement of VLF radio wave propagation received at Inubo Radio Wave Observa-



tory. Characteristics of the VLF radio wave propagation are as the following table.
In the last column, a spherical earth with a radius of 6371.2 km is assumed.

Transmitting Site :
T Distance (km) to
. (Ge(())ca 1o}r:ic Station | Frequency | Radiation | Inubo along the
i grap Call | (kHz-UTC) |Power (kW) | Great Circle
Coordinate)
Rugby 52°22'N GBR 16.0 40 9550
001°11'W
Fort Collins 40°41'N WWVL 20.0 1.8 9190
105°03'W
Cutler 44°39’N NAA 17.8 1000 10640
067°17'W
North West 21°49’S NWC 22.3 1000 6990
Cape 114°10'E
Lualualei 21°26'N NPM 23.4 300 6070
158°09'W
Jim Creek 48°12'N NPG 18.6 250 7620
121°55’'W
Haiku 21°24'N HAO 10.2 2 6100
157°50'W HA?2 12:2
HA3 13.6
Aldra 66°25'N | ALO 10.2 4 7820
013°09'E AL2 12.2
AL3 13.6

The phase advance is shown in its maximum stage. In the column ‘Phase Advance’,
— means no transmission or no reception during the period, and blank means indis-
tinguishable record.
Out of more than two circuits to have observed the same SPA event listed in the
text, the phase advance on some circuit on which the event is the most remarkable or
distinct is underlined. As for the underlined phase advance, the starting, the ending,
and the maximum times are described.
In the column ‘Remarks’, the event with its corresponding solar X-ray data and
solar radio data is shown by ‘X’ and ‘R’, respectively.
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IONOSPHERIC DATA
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OBSERVED AT:  WAKKANAI LIST OF MEDIAN VALUES
Apr.1870 135° E Mean Time (G.M. T. +9h)
g 00 o1 02 03 04 05 06 07 08 09 10 1" 12 13 14 15 16 17 18 19 20 21 22 23
MED| 071 | op0 | 068 | og4 | 062 | 066 | 080 | 087 | 095 | 098 102 | 106 | 109 | 113 | 110 [ 107 [ 103 | 097 | 095 | 088 | o84 | o78 | o075 | o73
foF2 CNT[ 29 28 29 29 30 29 30 30 29 29 30 29 30 29 30 29 29 29 29 29 29 29 29 29
\Q R| 006 008 010 012 011 015 020 031 028 019 029 022 022 013 018 019 013 014 013 010 004 008 005 007
tor1 [N 310 | 380 |45 [ 490 | 500 | 510 |50 |50 [ 510 |48 | sooL
(CNT| 1 3 4 8 8 L3 1 8 5 6 &
o [MED) E 180 2k5 295 | 320 3% 358 37 368 365 3% 325 300 250 185 E
CNT| 19 15 30 30 30 30 30 27 24 21 20 25 27 25 11 5
MED| £015E E E E E |BO14G G G ] 021G | 039 039 0326 | 028G | 029G | 025G G 026 023 016 016 | E012E |B0158 |EO15E
fofs CNT| 30 30 30 30 30 30 30 30 30 29 30 29 30 30 29 29 29 29 29 30 30 30 30 30
QR D012 | D010
s MED| B E E E E |E0128 | 012 | 012 | 013 | 017 018 020 019 | 018 | 017 | 016 | 012 | 011 |EOME E E E |BO14S |BO14S
N1l 30 | 30 | 0 | 30 | 0 | 30 | 0 | 306 | 30 | 2 0 | 2| % | 50 | 29| 29| 2 | 29| 2] 3] %] % | 0| %
M MED| 265 262 275 275 270 275 | 305 300 300 295 288 290 290 292 295 300 300 305 305 300 290 280 270 265
FeeNl 29 | 28 [ 29 [ 2 | 30 | 29 | 30 [ 30 [ 2 [ 2 [ 30 [ 30 | % | 3 | 3 [ 2 | 25 | 2| 2 | o s » ] ] »
R m’:’u )MED 290 | 352 | 335 | 355 | 3% | 360 | 355 | 355 | 372 | 378L ;
F1  CNT| 3 4 7 8 5 1" 8 5 6 4 |
wrz | 00 415 30 305 275 | 270 278 295 | 288 275 270 318 |
[oNT] 1 3 6 12 18 14 16 1% 1 12 7 2 |
o ;MED 300 | 295 | 270 | 262 | 265 | 258 | 230 |28 | 225 | 220 | 215 | 210 [210 | 215 | 220 | 235 | 235 | 245 | 245 | 240 | 250 | 2% | 265 | 285
abd ) 0 30 30 30 e 30 30 29 30 b 30 0 30 0 | 29 29 29 29-| 30 30 30 30 29
Wt MED] 100 | 105 | 100 | 100 [ 100 [ 125 | 5 | 120 | 125 | 115 12 | 110 [ 105 | 105 | 100 [ 102 [ 100 [ 100 | 100 | 100 | 105 105 | 105 | 105
k] ) & |1 9 | 1 2 | n 8 | 13 15 18 18 | 18 19 19 RE N I ) 17 | 17| 12 4 5 7
MED|
"R o
MeD
s
IONOSPHERIC DATA
OBSERVED AT:  AKITA LIST OF MEDIAN VALUES
—Aprl9m 135° E Mean Time (G.M.T.+9h)
s 00 01 02 03 04 05 06 07 08 03 10 1 12 13 14 15 16 17 18 19 20 21 22 23
IMED| 072 071 072 06k 061 063 084 o9k 104 108 113 118 122 125 123 118 14 108 106 094 079 076 075 076
fof2 icNT| 28 28 29 29 29 29 29 29 28 28 29 29 29 30 30 30 30 30 30 29 29 30 29 29
QR 009 | 010 o011 [ 007 [010 | 009 [016 [017 [023 [o24 | 017 |01k [0k | 013 | 015 | 010 | 011 | 010 | 013 | 008 | 007 | 009 | 010 | 012
foF1 IMED) 330 410 470 520 510L | 520L | 550L | 555 540 520L | SOOL | 460L
[CNT| 2 4 6 d 13 25 26 24 23 23 1 &)
o [NED) 190 238 295 | 320 345 360 370 382 385 | 30 45 310 265 210
(CNT| 7 28 28 26 24 21 17 16 22 24 25 26 27 7
MED| 20145 | BO14S |E014S |EO14S |EO14S |E018B G G | 036 | 038 039 | oko [ oko G G G ] G | 024 | JO19X|BO14S | BO14S | BO14S |EO14S
fofs CNT| 29 29 29 29 29 29 29 29 29 29 30 30 3 | 30 | 30 30 30 30 30 30 30 30 29 29
Q R 00k D009 [DO13 D006 | D006 | DOO2
fonia 'E EO14S | EO14S |BO14S |BEO14S |BO4S | 016 016 018 019 020 021 022 022 021 020 019 018 016 014 | B014S | E014S | EO14S | BO14S | EO14S
Nt 29 29 | 2 29 29 29 29 29 29 | 29 30 kY 30 20 % | % % | 3 x 30 30 | 30 29 2
30':)0 IMED| 270 270 280 280 270 275 | 305 310 305 | 298 290 290 285 | 285 285 290 295 | 300 300 300 280 275 270 270
F2 [CNT| 28 28 29 29 29 29 29 29 28 28 29 29 29 | % 30 30 3 | 30 30 29 29 30 29 29
M |MED) 260 305 | 340 350 360L | 365L | 352L | 350 | 355 | 350L | 350L | 350L
R 2 4 6 7 3 [ s 6] ] 23] 35 10 5
e IMED| 4so | 370 260 | 260 | 260 | 270 | 250 290 | 290 | 290 | 280 | 265 | 260
CNT| 2 5 17 28 28 29 29 29 30 | 30 30 27 10
o MED| 300 | 290 | 270 {255 | 270 | 230 | 240 | 235 |23 | 230 215 [ 215 | 215 | 220 | 230 245 | 240 | 250 | 250 240 | 245 | 270 ~2&!5 300
[CNT| 29 29 29 29 29 29 ‘29 28 28 28 29 29 29 30 | 3 30 29 29 b 30 0 0 29 29
2B IMED| 100 | 100 100 100 140 45 | 10 | 130 | 122 120 115 110 110 | 115 | 120 18 | 120 130 115 110 | 108 110 | 105
CNT| 3 3 4 5 5. 7 11 17 18 25 18 20 M | 12 11 8 1 19 17 10 12 7 1
MeD| |
=
[MeD >
2 o
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OBSERVED AT: KOKUBUNII

IONOSPHERIC DATA
LIST OF MEDIAN VALUES

_Aprign 135° E Mean Time (G.M.T.+5h)
-] 0 01 02 [ 0 05 | 06 | o7 | 08 10 11 12 13 14 15 16 17 18 19 [ 0 [ 2 2 | 2
[~ weo| 080 | 079 | o7k ] o7 | 107 | 11 | 7 e [ % | 1% AT | 0Bz 05T
foF2 (CNT| 20 | 28 | 29 | 29 | 29 | 28 | 29 | 2 | 30 | 30| 3% | 0| 0 | X %0 | 30 | 30| 3 | 0| 2| 28] 2 | %
. @ | 011 011 010 007 009 012 017 020 015 012 016 010 o1 009 013 010 on 013 011 010 007 006 | 008 013
wn o) U420L S4OL | 510L | 535L | 505L | 490L | 490L
CNT} 1 2 3 2 & 2 4
o M) 175 | 230 | 290 | 330 | 350 | 365 | 375 | 385 | 380 [ 365 | 345 | 310 | 260 | 1%
fcnT| 4 | 25 | 25 | 21 | 0 | 1 5 5 4 [ 1 19 |22 [ 16 3
MEPI B015 015 B015 | BO12E | BO13E | EO15 G 032 036 ok2 o042 o042 oh2 oh2 |B033G |E019G | 034 030 o024 | Jo24X | c22 |dJo2kx | o021 015
fofs CNTl 30 | 29 29 29 | 29 | 29 | 2 2 29 | 30 | 30| 3| 0| % 0| X 30 | 30 | 0 | 30| % | 30| % | X
___P_: D005 | D006 D008 D007 009 020 016 008 | D022 |DO10 |DOO6
i IMED| 50155 | PO15S | 80158 | 010 on 015 015 015 015 019 025 026 026 Eg 0276” 019 01L 015 015 | BO15S | 50158 | B0158 | 0138 B0158
Nt 30 | 29 oy oay - Fony | e @i) @} a9} 30 | soil-30if—20 | 30| zeil 20} 20.. 30 | 0| 0| % | » | %
W we| 270 | 272 | 285 | 282 | 75 | 272 | 305 | %05 | 300 | 2%0 280 | 280 | 285 | 285 | 285 | 285 | 250 | 295 | 30 | 00 | 275 | 265 265 | 2mR
e T Tala | 8| w8l d sl olalslslolslsl s sis. 5 2 )
M (MeD) U5 hal | 375L | 4oL | 375 | 358L | 360L b
SR ot 1 £ B A T Ll V0 ol
N [MED| 380 | 270 | 250 | 262 | 280 | 2%0 | 290 | 295 | 2%0 | 2% 272 | 265 | 270
CNT| 3 7 26 29 30 30 30 30 29 28 26 9 1
WE MED| 295 295 265 250 260 295 250 245 240 20 228 221 230 230 240 240 245 250 25 22 245 295 295 295
[CNT] 30 29 29 29 29 29 29 2 28 29 28 28 27 29 29 28 29 29 29 30 30 0 0 30
WEs [MED] 102 100 100 100 100 150 150 150 1o 128 120 118 12 112 110 120 120 | 130 120 110 110 110 | 110 105
CNT| 12 10 10 8 1 10 13 19 21 18 23 18 16 18 15 15 19 B8] 2 29 26 22 18 1h
sz [0 0 | 30 | 2o | 3% 390 | 390 | 308 | 305 | 310 | 3% | 350 | 350 | 355 | 3% [ 3% | 3% | 3% | 3% [310 | 315 | 350 | %0 [ 395 | 100
[Nt 29 29 28 | 29 [ 2 29 28 29 | 29 | > 0 [ 0 | 2 29 | 0 [ 2 EREREREN K B B | X
yeF2 E 092 100 090 100 100 100 095 092 100 098 100 100 090 090 090 095 095 090 090 095 100 090 100 095R
| 28 28 27 28 28 28 27 28 28 28 29 29 28 28 29 29 29 EREE] 29 27 28 29
IONOSPHERIC DATA
OBSERVED AT: YAMAGAWA LIST OF MEDIAN VALUES
_Aprisp 135° E Mean Time (G.M.T.+9h)
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Station  WAKKANAT Lat. 45 236 N-Long. 141 41 -1 E Sweep] MHz to 20 MHz in 20 Sec in automatic operation
oo 00 010203104 0506 07 08 09}10; 11 12!131145‘5 1617181191 20 21 22] 23
1310 3350';379 i370 3597'3}5 ‘345 ‘325 290 230 Si 77777
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'
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MEDi270 ! 27212351252 215, 12721 305 305 300 129 351290 295 1300 300
Yai,72! 255+3oo 1292 1282 /285 315 | 315 2951300305 1310 zez 270 2 5*215
La

285 2901295 290

270 260 260 260

[:éPR. 1970 ’ lM(3000)F2 (0001)

The

Radio Research L

aboratories, Japan
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IONOSPHERIC DATA

@ M T.+ 9h)

135 E Mean Time

o]

IM(BOOO)FX

’ APR, 1970 I

Stationk OKUBUNJI TOKYO L2t 35 42-4 N- Lo 139 29-3 E

operation

in automatic

20 sec

0 MHz in

Sweep 1 MHz to

CNT.

Laboratories, Japan

Research

Radio

The

L’"!OOO)F! (0.01)‘

| APRe 1970 ‘



APRs 1970

IONOSPHERIC DATA

HF2

(KM)

Stationg OKUBUNJ] TOKYO L2t 35 42-4 N OM€ 139 29-3 E

135 E Mean Time

45

@ M T.+ gh)

2501260300 280

2505270i270?290

270 300 2751 270

290‘285;2901290

zas‘ﬂrriw

270 270

Sweep )} MHz to ;5 MHz in g sec in automatic 'operation
oSe| 001 010203040506 07{ 08,09 10 1112 18 14151 1611711819 20 2122 23
L ﬁ__i ‘? _5 iR 5 7jgao‘3as 31053302295§2ao ;ggjggqlg§§jg§g.___:
24 ”._Eﬁﬂ,i,,,,b. 1 A 250! 270! g;g‘gss zso{zaoizeo:iso
S0 bbb las5.2501250 280) 265 285 290 1293
bt donsh oplord - mwwmwww@w,
5 o o ; i 12451 zao 280 300 280128052805290
% P b el 2501250 zcs,zss 290 {265 {290
| R nozw nozw_i
i A M T .2.,59;2,5,9;,25,0,;2,99 ,2,9_53,2_904299,@,10,,
i m 2701260 12601 280 270 280 280
L1 l250 2601280 260|300 270 E
L1 26012501300 310|300 1320 300 250
G| L L |z 265 290|280 295 250 295
E ,;, o 7Ci;§5j2§§i;§§ 295.290.295:290
; ? é 3 ; 250 250 1280 2901290 290 295 290
L) [ A S l,,L”,QQ;w,ﬁi;ﬁ 300 300 260270 ;
ik _7; 71777; o _i_ E 2501250 1260 2607285 295! z15vzao>
L B L gm0 zsoizss 300 3001300 300 3oo 1280 270,

7‘320 1340, 310

496;

1

250‘2951290 295

Eqé 1490 440

250 250 295 300

275! 270 295 290

295300 1290 (270

300:300:300‘290
295 290 300 295

295 300 310 300

270

325 1280
280
285260 |

290260

12601 zao 1295 | 290

soi255-29o;3oo

2501240325310

295 340 300 290

310! 3105 oo 300

290 300 1295 290 260

2 y

: LAy ma b 1300/3001310{310 310 290 215
Sl vl |1 l270{275/300;280 310 339-310,31943;0
81 me L P R

00 : 01 02 08 04; 05! 06 07{ 0809 10111213 1415
sc.) NENERE I 13 7 26 29 30 30| 30 30 29| 28
MED e ! | 138012701250 262 280, 290_290229512901290 i i, g
B ,i, ,i,, j _3, ,i?BUi??Q 2@9;?§9;? 1300 300 13900, 300|29s i OB
s I A | 1320 250|250 250 260 | 260 280 285 280 200 2700260; | P

R A The Radio Research Laboratories, Japan
APR, 1970 ] HIF2 (kM)
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-

s |

APR; 1970‘

-

IONOSPHERIC DATA

H'F  (KM)

Stationk OKUBUNJI TOKYO 2t 35 424 N Long 139 293 E

Sweep 1 MHz to

135 E Mean Time

o MHz in 20 sec

@ M. T.+ gh)

in automatic operation

Hour.

00 ; 01§ 023 03

04 osi oei 07

084 09. 10 11

1218114115

16171819

20 f21§ 22 23

295! 300 345 350

320! 310 305 275

290 300 295 240
295 | 495 245 240

2303275:250‘245

310! 310 300 270

260 210 250 230

200 295 250 250

2451 290 245 240

01240 225 205 220/

250 358 250 220

2202101240 230

24012402

230220 1210 225

20

zaOEzloEzasizao

2304260 240 240

220!

230‘260 240

210 225 _30,230

210 220 220 225

250 250 245 1230

245 245 240 225

24552551245?2«0

2?9;359‘25°43?°A J

v

245 2 5. 320 310

245 250 250 250

240 250 260 290

245 ¢ 300 290 290

129512751275 1240

300|280 | 295 1280
2951295 1285 1250
250 1295 i 290 1250

3101300 /230 (210

260 290 2&5 265

310‘310‘250‘250

58 ??ii?5° 250

250‘300 250‘250

310533012501250

225 1240|220 220
20 240 240 220
245 240 230 220
245i2«0;230:210

250§250§£493545

210! 230 zao 230
250; 230 265 250
220 230 zao 245
548 2h0 250 245

220‘240‘240'240

7299 250 250 ZAO
250 250 250 23Q
250 | 250 250 Zaq
250;2653250‘250

240 1250 1250 |250

200! 300 365 350

245 290 270 295

295

295129512901250

280 ZsO 290 300
i c; ¢ ¢
2 t

2951255 1240 1200

250! 290 250 240
250! 290 220! 245

310i325;;4512a5
G €l ¢ €

4 '

26532953240 250

2401225 210225

2253239j225;§56

240250250 210

(e :
1240210 220

24032305210‘210

240 225 on 270

240 | zoo 255
240} 230>§«B 240
zgqiéastao (245

zao§§~§ 559 250

f 256527055595250

245 255 258 220

245 | 250i

50 | 245

250 250 250 260

24015501290 250

240 1245 1265 1295
250 308 300 20 |

230, 260 290 275

245 | 300 295 300

270 1295 300 295

290285 250 250 32
2901295270 ;240
305310310 290

2801290 225 195 |3

2«51255’210:275

250 1250 250 250

210 295 240 240

345! 300 285 235

240 230 260 240

210 230 250*265

2,2,°i2;°§,2,19,,22ﬁ

225:23012101210

220 220 220 225

240554015405240

250 250 250’215

240 2 0; 260 240

%?8;2“5¢?9§;%69

228 245 250 245

245 1245 2401250

250 290‘290'290

?99;?99‘?99 280 |

260 290290 [340

4350 310 290 ; 265

| 350'2751235‘255

1260 230 265 250

315 295 260 zao

360:330:295‘290

390 300! 250»240

30 350 300 230

285 250 245 240

290 290 240 2«0

zeo 290 250 250

g@Q.zao 230 210

,5L?6° 260
215! 210‘209L210
2“01255;2‘°i21°

5«0'240'215‘240

240 zxo 1240 220
5~Qj299izo°;2~°
200i209;245}215
zaoizaoizosjzao

A 210 208i 200

240 265 255 250

250! 250 260 260
3.8 1250 250.;59

240 245250 290

24012«5?25012~0

290 200 IhD Mo

300 340 350 1315

240‘295 340 295

558 290 245 210

1305295250 210

310:295 250 200

1300 275250 225

i 295}29932601;50

240‘250 250! 250
255l2605240,240
240i259i250£240
2403245523o§;25
zbogzvoizsojzao

240 240 250 ihe

230 220 240! 240
240! zzs‘ ,51, A
30 276 5“9‘559

245! 266 210 220

i |
'

240210250 245

230 220230 245

245 | 245 260 250
240 210 260 240

245230 245240
Al Al

» She

e

240295 295 305
215305 310 320 |
270,315 340 310

2705310330bLz§o

300 310 290 290

0405 06! 07

08 0910 11

16? 18 519

|7;

CNT:
MED:
uQ

LQ

295 295 265 250

|

308 295{290 275

290! 280 1250 240

29! 29 29! 29

260 295 250 245

+
'

250 270! 240 240

28 29 28 28

240 240 228 221

310, 3ooy250 12502 0

2301225210215

/ 250 1 245

220 220 230 230

29 29| 29 30

255J?50.250‘242

7;59. ”1255 1250

240 1245 250 240

265 300 310 310_

260 290 290 290

=

APRe 1970 '

L H'F (KM)

The

Radio Research

Laboratories,

Japan
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IONOSPHERIC DATA

H'ES  (KM)

Stationk OKUBUNJI TOKYO 2t 35 424 N LM 139 29-3 E

135 E Mean Time

47

@ M T.+ oh

Sweepl MHz to 0 MHz in 20 Sec in automatic operation
Hour ' i i H ; 1 i | 1 i i i T i H
o] 00| 01020310405 06:07| 080910 11 16171819 20;21522:23
1 S‘xoo 1100 Si100; ®l1s55i150{145 120 (115120 145“13011201115 110’ 105*100 100
3 ool 8l 6L i 6 Gl 6 ] i
2 11001100100 1001100 300° | Slypsi ©: € © € 1051100
. ;
Bl e Wy B O IR ) ¢ 81101151110 110 105 105
5 110: Sipzei © GE G; Gixos
- , ,
7
8
"9 " 1100 105 11401120 uormi B
! ! : G‘
10 140 !120‘115 1o RECH 105 = ; <115 11101100100 |
G! : 1 : =
d ~i1651130] 1201110 120 11.9 110 1551140;1_2.9,3,1,9, 110105 1100100 |
12100} 1160 150’150 ‘130 ,1,,39_,&53,30 125120 11 Blros! %105
S Gl G 6! ; : : ;
g = ;991;9911@59}0 1«0,‘,1,99 o ® S S Shsohis i
14] s ¢l cf e e ¢ 6 i 6 6i
e i IR (S U N S -
| |6l i : G ‘ :
151" 5 [ 6 G: G; b 150,135‘120,115 1101110 110110
: G e
16, 1451120 ,1;9 nl 160 135 120 1101100, 5; SAS
17 ,1_9»0”'130 1,3,5,,7,,?i Shss! u.o 120 110 ,uo 110 110 uo
184 140 }g; 115115} G S!y7011251110 110’ 110 uo 110
ok ;301190 125 105
20 110510531052105 140! txzo‘uo 120 120! 115 110
L G 6 L6 G
218 ;po xoolmsv i 140025} i G G,r ] Gl_mG
. ‘
22§ 51 Sioo; S 150 150 140 130 1301151120 120\1
: iBl s! 8l | 1 16 6 6 ;
i 4 e T ,,1,59;,,,,‘119,5 uq:,_”,,,, o 110100 100 100
A _,51100 100 | 1100{100; 8 © 1451130 SEL 1120} 1201 110110 110 110
: LB | ! 6
25 110/110/1001001100] B! G:135 130/ SYLY s 115 110 110w Gt 1oo 100 110 3
26 i sl s B a’ bt ‘
Epgme & & 8 Sl1501110 110 120 130 130 125 ,130 s uo 1120 1110 1107'71,99199_
27 1100100100 100 wo 150 150 140 130 120! 130 120 115‘,;},0;141(!;,1,!9
L os!oBl G b
2831001 5 P B4 1oo 190 165 150 130 115110 1101155 105; ©
29 Pl ElE ’ | S D
22105 % Fl Eliooi100!140; ;59 1,15;1151,1,101110 110/110/110/135
B! B B! B! I S,
809 BB Phusl B 61135 1301115115115 115 125'110.110/130 130
2l i o b e ; S P
00 | 010208} 04: 05/ 06:07] 08 09] 121814, 15116171819
M1z 10 10 4 EHRLHSSHES) e} 1si 15} 15 ,,,1,9,,xa,i 25 29 2
i i i ] i : ;
MED! 102 100 1100100 100‘150 1501501140128 ;1 112 112'110 120 120‘13011201110_
Y91110 105 100 102 1001150 150 150|140 13 122 ,1,2,9;,,,2,5.'130 1481401301110 1
~91100/100/100/10011001100140/1381130 120 {115,115/ 110110 108 1081112 115110100} 100100 | 100|100

APR, 1970 ‘

L HYES  (KM)
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IONOSPHERIC DATA

(@ M T.+ gh

135 E Mean Time

F TYPES OF ES

Re 197:‘

r

Japan

Laboratories,

0 MHz in 5q sec in automatic operation

Research

Radio

Sweep 1 MHz to

The

StationgOKUBUNJI TOKYO -2t 35 42-4 N “°"€ 139 29-3 E

TYPES OF ES

APR, 1970




[:ﬁPR. 197;1

IONOSPHERIC DATA

{ HPF2  (KM) 41

Stationg ok UBUNYI_TOKYO -2t 35 42-4 N-

Long. 139 29.3 €

Sweep 1 MHz to

135 E Mean Time

20 MHz in 7q sec

49

(G M T.+ gh)

in automatic operation

Hour;

00010208

04 05| 06 | 07

08 091011

15

1611718 119

20 i221 23

i 360:390

1395 | 380

_+ .t

390 400 390 300

, a9§;f99;§fﬁjéﬁ9

35833601350‘310

365! 370 320 310

310‘380' 7l300

400395 1300 JEL

37513701305:39§

400 aoo 205 390 390

3001310340 340,

300‘305.3«05350
310! 305 350 355

300! 340 350 350

3501350350 350
350 | 350 350 1380
360 | 350 350‘350

355 . 355 360 355

340 | 330 305 310

350 :315 310 310

SSQf 40 | 310 300 }

35514053330:330

380 355 370 345

395 | 390 ioﬁ 395

390 390 390 365

403 1390 ; 350

410‘Q0015001360

3801380 350 305

430:i15:3201330

395! 390 310 310

420 440 310 300

310‘350;360‘350

320 360 380 350
310 340 355 390
300 350 360 370

300;350;350‘350

360 350 365 370

390 1340 300 408

370.350,360‘350 350 |

3551350 3eo 36077

3l0 370 380 400

350 360 350 360

350 ! 320 310 360

370 310 340 BOQ

395 410 450 | aso

356 §1§ 3 § 48

A390‘400‘3901358

7350 600 380 th

310 1360 | 390 600

390! T T

400\400 400 350

3901310 1290 i300

370 380 300 310

390!390 300300

C

3401340 1350 365
320335013701360

3151 350 350 1350

370 370 310 355

365! 370 310 1370

365! 365 360 350
V1350 350 390 350

395 350 350 340

350 350 315 350

250, 1340 | 340 izB

350'330*310130q

390 380 405 370

1320 355 368 468

38
350 400 208 348

248-39033953498

R13901390

365 3581310 350
360 358 458 428
408 400 410 4g8
gsgAﬂgs 300350

340 340 300‘405

410@41033303315
340, 310 300 310
350 {390; 300 310
415} ﬁ}Q 399‘?99

440 405 300 1300

3;04@59;355.?39

355?3503390?350

380 !65 350 350

390‘350-350‘310
350! 360 360 1340

340 345 350\340

350 1350 330 350

360 30ﬁ310'340

310‘31013051320

350 305 320 345

340 : 360 300 300

360 390 390 368
390 390 498 218

350,«003500’{55_

405 1400 405

250 600 390

4201400’ 35_f

3255

7440‘3301340

7400 370 390 390

1400 400 s 290

“?°L3?91??9

540 40 420 390

390339033003300

stk
i

380! 350 300 300

440301 380.350
G,soo‘aso

10 1340 350 350
300 3oo 350 350

300 350 350 350

350350 300 340

340 350 350 350

4

350 350 380 350

305 310, 310 370

1350 300 3oo 370

360:3201340y310

340 310 310 3“0

350 | 350 325 308

390 lsB isB

390ti05

boB 350
400 308! 38! 315
400! 390 545 290
380 350 310! 458

;es‘égsjasogaeo

3>B.350 310 1340

400 390 300 310
e

380! 350 300 300

310 3oo 3oo

3701 345]300 300

310 350 350 360
320, 340 350 330

300! 370 370 355

310 3«0 350 350

315 3“0 370 370

30534053501350

380 390 350 350

355; 350 g5§ 1355

359}?‘?;??0;329

370355 360360

325 350 320 !13

3501310330350

320! 390 400 208

‘3.,5‘9,;,‘!,19,;#},?,;',395,,
330 ii&ﬂi@}:i@}? )

R Rb as0

380 h10 400 380

00

0405} 06 07

MED

uQ

LQ

CNT.

1390

29,

;390 350 3b0
400 | aoo 390 390

370 1370 315 3«0

.29j 29 za‘ 29

390 390 303‘305

4!Qj‘~95j3,29j,,3,19

370{370 300300

”&9;359;379;?19

3001340350350

1355350 13521350

3701360 360360

350350350 ;345

350 330 310 315

59;3591§?9L§?P

340310310300

28‘ 29‘""

350 400 395 1400
390 400 405 1405 |

350 390 390 385

1970 i

APR, ;|

L HPF2  (KM)

o]

The

Radio Research

Laboratories,

Japan
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IONOSPHERIC DATA

LAPRo 19704]

YPF2  (KM)

135 E Mean Time (G M. T.+ gh)

Sta'i“‘KOKUBUNJ] TOKYO Lat. 35u42'4.N' Long. 139.29.3 ‘E Sweep 1 MHz to 0 MHz in 20 Sec in automatic operation
oo 000010203 04 05 06 07 08 09;10:1 12118114115 16171181920 21 22! 23
1 1100/100 128 130]100 100 I R L IR
2R 9611003100 100; 90! 90' 901100 100 ;,1,99,I._95,

5 00! 50! 100 foB 100 90 1997:79‘0‘;7994;_90 100 ! 100 90100
K. | 95.100| 90| 70| 95| 95! 95| 70, 90. 35, 85

g 95 85‘95 100 as 70,90 90 asiaséesi'ro 80! 85 90! 70

190 90 79 65| 85| 80’ 95| 95 0. 90/100 100 90 1°°‘ 851100100 30,100’58

135 ,,975,},1,09;7795;103 110 9B 80| 90120 100 100 100! 80 90! 9011001100 1110 90303,

®11001100 100 85| 95,100, 90 90| 90, 90! 95 100, 9_5,,190,9,0,‘,199 100 100 90 %98

91 R 8100, 90| 90/100] 90/100/100] 9oi100‘ 90| 90 90j aoi 80 109;7301 907:17907

104 50'100{%08 100]110! 90 90i100 100‘ 90 100 1001100 1100 100! 11001100 90 90! 90

R 903, 90! 901109 9oiwof 901100 100! g0 100 110] 85 as‘loo 90| 95/ 75 100 95 100 80! 95 85 |
12 g0l g5, 80 YoB|125 0Bl 50| 5| 85 95125 es 80, 75 95100, 95 105 fob 85| 90, 95‘{9555
18] 90} qo;l,,wj 90 15130 90| 85/100/100 100 85 65 100 1100 90 90 90! 90|%8 R‘wo 1100
,'f,,;qof,,ci,‘,‘i % € € € ©100,100 100|100 100 905,90,9,0,3110,5 90 100|100 100 0B 108
15 100/100/100' 100 1oo§1oo§1oof 901100 901100/ 90! 95:100!100 100|100 901100 11B111B: g0 oBi%oB
16 95:10B! 50 100 . 50 110,108 uofxooi‘woiwo aoffoﬁiwo?uo 1000 90, 9070|100 100 100, o8
17 90,708 58 108|100, 90/100  50|110 100,100 100|100 110] 80} 80| 9031105 201100| 100 100 Yo 'e8
T8 40B 50 50%78] 50100 50 90 95,;149,&1,0,01,9? 15 85 85100 50, 85 90 901100 90 100 78
19150 Y08 70 120’ _nasj %! 95| 70 wo? qolr 75 70 “gqf”bs 80| 85 80, 85 50 95 85 90 95 85
201 80! 705 70/ 951105 90‘ 95.100| 95 90: 90! 90! 90! 90! 80! 901100 90‘100 1001100 90 100 100
211 501100, 9010011201110/ 90| 80/100 100  70/100100  0.100,100 108 90, 1100.110/100: 98 YoB "g8_
221110 118 118 YoB | 100,140, 160|100 ,1,39,1, 6_‘160 100 © © 901155 901100 100, 90|10 Yo 100 100
28, 10031103100i;go 100310031003100 110 1001100‘ 90 ,,902,90i100i 90! 901100100 90! 90:108 100 108 |
28 90! 1100, 85 100 1oo 1oo 9 1100 1oo:wq5 90100 100? 90 90/ 90| 90 90 90/100! 30 100 1oB 100
251 50i100 fos 100 801 00! 190100 10? 90§ 905 w0k w0 suiicel g0 90 90115 1081100 YoB R ;08
‘8 ioo 100, iuo 103»100, 90:100 90 90 100‘ 90 1o3mol 9oi1oo 95; 903 903”35 110 100 100 YoB
27 1100 9§ 5, 85 100,100/ 50, 90 90 1001100110 uo mo 100,100 100/100. 90, 90 118 100 95 ToB |
W 1oov,1o,o,,foo 110 310;100 100 100 xoo:lzo;loo,s 65 =5 95 93 55 35 90 90, Yob 100 90 Ye8 Y48 |
294 40 77(-.707 100! "58 100:135'135; 75 xaséxoogwoi 90 7;0,' 70 1oo 85 a§ 90 ioﬁ { 'fe;,'J,{a;”l‘OﬁlT
- ss‘ 7§ 65 85 90! aol 85/145| 85 105 1201120 100 90; 90 50 95,, 951:,1,1,5,:199 90 95

00 | 01, 02;‘05 040506 07,08 09 1011 12 18,1415 16§ l7§18§19 20 ; 21»22 23
‘,:N,T,zej 2af 21 2 280 28 27} 28 ,zs? zai 29.i 29! za;‘ 285 29i 29 29 29 2,9,,,2,9 28 27 za‘ 29
MED 92,100, 90 100 100 100 5. 2 100, 98, 11001100| 90 90/ ,gp;"_qs 95.,90‘ 90/ 951100, 90 100, o8
e 100‘100,100 100 102 100100 100 105400 100100 _1_9_0_‘1_99 1_,09 100 199';99‘_1,90_ 100100 300,100,108
LS,,‘;QVE 90: 851‘ 90 905 90f: 905 90 90i 90.100- 90 ao 885 90 90 90; 90; 90v 90 90 90 90i 95
The Radio Research Laboratories, Japan

LAPR- 1910 :I

{ YPF2  (KM)



APRe 197;—l

IONOSPHERIC DATA

’VFOFZ (0ol MHZ)?

Station

Long 139 371

135 E Mean Time

51

(@ M. T.+ gh

APR, 1970 FOF2 (0.1 MHZ)

YAMAGANA Lat. 31 101 '\ Sweep | MHz to ,o MHzin po sec in automatic operation
o | 00 | 01102 03{04 05 06 0708 09]10;11 1211314115 16171819 20 21122} 23
1 e% el ”17174'”772_ 10, 68! 68‘ 79 94100 108 11} 135512551215119 121112§3u§E 9? 8l 703 67
L2 __g?_‘__ql;,g;_i_qi ' fogzuisngilza 137 148 154 i159 54 Sitag! _3__
3 a8 113* 92! 89| 109 118 114 123 125 xao b o3 13 a? 8l
Al 13; 334__7_2 u§ hi w-‘ua 148 157 169 I 13?173 15§ |

5 92; o3| 031979] 65! 59 eiifo? 106 1108 122 1231133 139 139 141|145 153 141 130

K N IR nu eo“v? 981 ,1,1,,:,1;9&23;1,3? 138 14:.‘139';,3,1 148 {149 1134 108V

i 52337369 611 12] 83 103 ush%Yszaa 143143 11411140 141 uzuoiz?

K wi 18 8 _.e_li,,effzi;fp_? 91’751153122:131 ,1«,&;5;,;,«7, ,153,,;,33, ;_a_if,ai Yat!

) ,,?;”58 73}’19 e,s3 665‘73:{01? _109 Yﬁ Yl?nlgg 1§_1;13§‘132‘132 139 142 137 Yli YoR !

10] 79! o8| a?' 63! 55158 1YB 108] 105 11131122 126 13F {100 143 130 }127 | 133‘133 Y28 1e3 a§ Ue? 89
IR AS IR ,73,;65 8 63 /¥8 Vi3 11d 126 1.;&;9133‘7 142 145 144 136 113 105 Tod Yo? %sF |
121158 %58 Y5t PN 93%33116‘131 136138 140(163 ,;«;,,,1_«!‘,1,3,5, Yobl10s Vst V3.

130 8118 val ey ,1?,,3,,7,9,.,,@8,3,1.9 107 118}125 133|145 160, 165 169 168 6o 1eg 138130 ¥a S S
147 5,51,3??’{131 o8 ,92E,§g+ 78 981106109 128 125131 137:133 1351134 13754,1,;73_?;937 93‘ o8 ‘93 ’9?
15 1107 108 1o ! g 56? 51 6§3 931107 108 c Clizg 142 1451149 144162 142 Y221108 o8 S S
161959 %8 o3 4] 3. 60, 69.'s8] Yol 112 128 132 137 14s 101 ;,3,':”1..3_@.,1,3@, ,1,,2,5_,}__1_?, oRel o8 el
17] 89 8 e?iqs.,,,f»li,eog B e ,9_3.7;9,3 ud 13 ,,146,‘,1_5_9, ,159,.;,6,7,,;,«,; 136130 13| o2 ,,,@,5,,..@?,,.,@?,,
18] 5387913 78] ,59"’]3”92 83.105]124 136/157 164 110 1671163 15§ Laa.ua 5555
to) s 5 5;’9 ggi al a? 108111} 12? 133 146 152 168 1371141 142 133 128 13l o8 o81Y%3 o2 |
- 95% s§% 85! 59 so% 62, 75,88 o 109 1z§ 137,144 158 155 151 145 Ys? 135 ‘fzi 82978 73l 7
21 667367'53 ,5_1,_3,52 57 76) s? 11? 123 1391145 147 101 131 128 YL? 1106 105 ipi__‘_’g_i_j_gﬁog_
22] g0/%a8 6o ss|'s? B 'el 7o IR e ,193,,199 s Yo 50 %8 7413 75 14
23077 v 72 es| sa, E 75| 7e] w2 se 108 11E]136 151 ¥od 163 165 162 140 a8 108 108 12 ©
24 5 5‘5‘75 73 68 79 g6l 941 9«11095130 ,1,3:.&25;123{-134 93231263%;3107 a?ue§a§ 91
25 [1,310% 933 89 55? 535‘,65% 70, 79 96 u? 119] 136 147 Y58 140|102 137, 138 123 Y93 o3 Ye8 93
b 959?‘@:3 |18 53155'781 sl 113 122, 119 135313211313129 130 x31 ‘fzﬁ 11313 108 81 S
,_2_?‘”92,;?93%103 At ] ﬁéi,_é}i 18 of 93 w? 105 | 118 132 161:14211471145 1«3 140, Wagl si s s s
24 10?102 ,sl 98 ,éli,xﬁg,i 7& ,ios 97! uz 1130 148, 143 5363 166! 152 141 1z§ IO?iOilOEfoz
29 liod 1o Io? o1 75 ,e,e,ﬁ,,zg;,,sa,.a.up,a,,;qa f28) 132 191 150 162 131 126 11 205 o "a3 Yok s}
501 68! oF o TeB 67%16. of Hof|103| o7 109 126100 101 168 148 104 138 iz§,;93 ,,9,3,,,9.?..__9_3._92‘
A N N bellladid Lob e b e ‘

00 ! 01 02 03| 04 05 06 07 08;095 10% " 12:13514515_16217518519 20521}223 23
ONT 25 28 21, 20 3030 30 30| 30 30 29} 29 305 305 20, 29| 25 25 20 22
MED o3 68! 62| 77| 66| 60| 78, 98|103 105 12 126, 162,138 1261128] 53 o8 o8 oF
o 92 95; o3 a3l 71! en) 78108100 1171128 132|143 105 150:149 145149 161 Y28 ,1,9_?1 98103’ of |
L8 33, e8! 717! 69l eol 555 ob! sel oBl100i112{1200 131 107 137 136 1344334123‘103 o§i%3! of| a1

The Radio Research Laboratories, Japan



@ M T.+ 9h

Japan

Laboratories,

Research

135 E Mean Time

Lat. 31 12-1 N+ Lon€ 130 37-1 E

IONOSPHERIC DATA

(0e01 MHZ)

FOF1

]

APRs 197

L.

0 MHz in 20 sec in automatic operation

Radio

The

- ;

S i

P8 H
@0 SO a0
o Lol - A
2 " YR R
- s T 4o gmmem
T < a0 D a0
s LTl Tl T
R )
- @ a0 0 an
T "ol T
g ow e
a A o SRR

1

E |0 D D
() ' Te o "™
| DN DN DN
0N 0 B O
iTm "o o
Cowow)on
i T b L

B
. S

(0,01 MHZ)

FOF1

L

AU Y- Y
i ;
T Y. . B
< ' ;
=) ¢ |
3 : !
£ 1
D I e E I e e e e I B B B T B e e e B R R e St Sty SULE i e s
X o~ ! : i
< i ¢ i
& e J I i
= ey e ST
E: - i : }
N ] i ]
> ] i i
ol ER TR, SRS
o ! i |
£k 1O, H f f
2 i 5
= j i i
EILY: e
w -] QL% |

APR, 1970




{VAPR. 197;_1

IONOSPHERIC DATA

[ FOE (0601 MHZ)

135 E Mean Time

53

@ M T+ gh)
Station  yAMAGAWA Lat. 31°12.1'N. Long. 130 37-1 E  Sweep | MHz to 5o MHzin o Sec in automatic operation
o9 00| 010203 0405 06 07 08/ 0910 11 12:13:14:15 16:17 18110120 21 22! 23
. 7305 335"359 1365 3:5‘350 }ﬂH 3651330 280 200j 77777
B | Wl A ] 1]
3 Hia s
1. ,,@;.9;.3.99,;;99,9.@.0 i ETIEE) e A
50 .1 300330 1360 3781390 390‘385 1360 1330 | 290‘210 RN
6] 300‘3:,0 ; ”‘,“ b 380@79‘310@56 §25 290 z:o !
o B 310 340 365 375 398 400 398 1375
L N 581310 355 31030 A A "jé?@
K NR 12401315 368'3e§ §1§ 380 1ob. 1395375 :
tof i 250|315 1350 1370 390 :.oof' Ai: Er e
it i f"}zm 3152350:‘365:375 396 400 1390 57§
12y ‘ 77777 ! ,,?,‘52_5,5_,3_1_5”;_59 wavg 389 400 | wo 39§ {370}
13 * bbb h ol Siassialoizeoizen * A 385 355
vl bbb b Sialllsi0iaes iasoiare] ,,"f., " “,‘, g EE) ;2904229;,,,, 58 I T
i IR L Sl 310:'3405 € Cl390 390 4ooi310 330530011220i ‘
il L siaso 300 330, 360 360|380 380 368 360 320 ‘Vzaﬂ zxo‘” s Pt
Ml il i i Siae0ls00iass 359,?@,5, 310,;,3191,395 501335 285220 |
18 L Si260305 1340 370!370 3751583557?360 sa0izs0iziel  § 0 i LG
19 bl %i2401305 325 360 355350 418 378 3601520 295 220 S
2 ; 1150%240 3'00:13353355§ 2 M Ai: A3155 g Aj
2 ]d b Siasolage! 330, 350! 370 e Alazs 290 190 % NIk
i IR ‘ ?syzso 268 325 345, 39; i 1325 1280 210 ,
Ll R ‘ no'zeo 300 330 350‘ Al 325} A Ai“ BETh TN
i R ) ‘ 190 26§ 315 335 350 363 365:38033765350 3;5%290i220i |
25 L. 51245 300 EELY 35§ 370,380 37§ 398 §«§ 3205}290§230§ ‘;
T DR R R RORORO G RURC RO e e g
27y - * ] 4 ‘ 5’;2765 315 340“370 1375 c AT'; A137¢| 335 300] 23017 Pt o0
289 0 } 21181%270 ixs 335! 350 1370 A% M R2310 330! 299 23'6' S o) ,,,,,,,,,,,,,,,,,,,
T NS R O R 1V YOS O ) L T N I I
80 ] C__Ezoo 320 1340/370' aao 3 ‘i o 1N A “E ot i Tl R AERR
00 /01 02 03 0410506 07108 0910 11,12 13 1415 16 17;18:19 20 21 22 23
oNt 5+2929 29! 273 23| 16] 15 135 24| 290 25 23 '
sui TR ' 5"11932,55 310 3391;@9 310 3ao‘3ao 13801360 3,391;,2,99{_2‘2943_“_ P
e e inoig_@g 3101340 1265, 7315, 390 390! 390.310 335,295,230 ; ‘
L? = i i : l 11655240 300'335-350u368 368:378:370\355 325 290 2104 : j
3 . R b S ot g i

APR, 1970 ) LFOE (0601 MHZ)




54

APR, 1970

IONOSPHERIC DATA

FOES (0e1 MHZ)

135 E Mean Time (G. M. T.+ qr_‘)

Station  ya 0 Lat. 0 - yelome T Sweep . MHz to MHz in = sec in automatic operation
owe | 00010203104 0506 07 08:09]10 11 12 18014 15 161175185 20 21 22 23
! J;éi zo3 235 150 15 12 28} 26 ,32,1 34,i 3%" 3k al
il ot SURI PP 1?7 35036 41! 44 40 45,__3?,, 39 z,i‘ al 3§I" ’9‘,,;2 El? 1?.,513,_
i et b ;§|Exf g _E.{.E,L,?f@; &3 G G_;___G 39; w3 38 ,,G,j "’z 1%,1,3,;,,,1,3,;51?‘
4 ,E,xffufj, ,,,, 5 EEJSEﬁ’G S S 38l uz| 45 435k "8 el ok 24,38 ,1.9.;?1§.f_1.§,i_51§__
SR EBEBE] 513551915125 i WL G 38 40, 38 "36 39' 2 2? 3. 293 25 ‘512 Fi3 5
EAE Exg‘E | B} CEEdl 51 S 39 38 43 39,f 39" of ek el i et HEERTRSLE Wt
JlEiEg 1) U HPYRIRS 1 I TIPS LIPS L PP I B B PRI 16 95 Yoy
3513 E13 Y] B18%25 21 280 %38l 4343 s 40 %k %8 %3k i"zé 3% 20 %% 20 18 % |
2 15 EI%ES 13;512;175 3838 6. C1 a8 esi 38 28 28 35 ‘Jaé 15 26’23'2_3,‘
L 1?‘51335133‘J $58 c351§j 28! 38 38 40 S G «zj 655')48 29""3’;‘ 31, 87 6{“’6’2‘ :“'25‘ 21
11 [ERIE S Y% Yl "zéi EHETRI § IFEY 42;3,«3, “2 G ¢ ae'ek] 0 el 9 AT I Ju 34 |
R ot EL?,J? 513 Ezs z:.i"z# 36 39 EEl ,51 6& .. Jes féJsfl"'l{,j"zv 3k B8 "51 et
e Jaa 28 U3k | Jze z%’zé 5"2’1(5 361%8 55 64l 40 45 44 aa‘ b "65: 32 3"z§3 26 V2% zo,,;? Ex?
Mia ‘Elg LIt IR ISUICHIPY IPPY 37; 38. 42| 44, 39, 4539 3§ "28 20 Yok 35,‘,,19,,13,,5?‘
e 13E125135? E.wa‘za‘z:; 34, G T T 1Y L P 33119 ok Yk €12 60
Ll ,513,57'25,1,,2,3 Ex? BP 512 20 20 2. 3 (40 4116l ,,67 S 2§ s 3, 32‘ L et Bl HET
M 1§A 13 518 F13 € 13‘513 20,31 40 4z 45 o1 50 30, ° 36 40 20723 "3,@ 28 Yk AR
18 :T’e’a(; Y ;Jae b st 22. 3 31§ 40;’ SV IPE T B I TRIE TR 1 zs“,«i;,z:_
B eI RPN it § 2,5;..201 136 40 43 46l 62039 30 50 %8 © 36 25 16 26 Y28 %2
20 20728 3 25| 23 18 S 300 a7 a0 39 39) 40 30 38 37| 33 b Yo% YsB a8 28 22 B3
213 x? 512 El3 L 5,19,7551?; 22031 35, 38 43 42\%8 43 45 39 30 32,23 20 18 8 ek el
2PSERES "25“’25“’55; 33 34,:')66,’ 62, a1| o5 %0k Pa8 S| 30 29 Ya st st 20 3023
R b 15 "35 25 211 23 Y2F 25 29 32,36 38’7k Jsﬁ‘ 761 46) © 5% Ja¥ Vs 1VsY ! sg Yed ik
2R ES E 2. 5 3 a3 «93 43758 %8 43 4z @ 18T a1 Yl 25 2f el Yah
20 Jz’éi"zé “'aﬁ ‘Jsé Yoh 068 24? 32! 30 a1 47, k| g 6 8 @ 9 3. 2072538 23 23 24
261 20 B8 517 23 Jz%%"z’l‘f,zéf“af 38 ;;Jsfj"sz; 53 f"«f‘J«’z(;",af G| G;"&}"s’f "5’1‘3"35 %25 "25
i 570 za 228 %) Jaéi"aﬁfa’z‘i 39)%F s 50 47| © "95 61“’15 G 32 32 70 Y28 % Yak ok
R W RTINS 513 Y 154 8L 2] "eél"sf as 51 of 55 36 19 © 1s %2 el Vel 7§
2Es 22 18 5513 ISR ,41; 41! a9: 1) 39, sfé 92, 50 50, G; ZLa2s 59,‘,,45.7’_33.3___2,{_
SAE BRI o TTLS HPPY CR ST IS IR IR 1 A0 T 1% 1o I TR Y53 70 %8 Jsh.
sl bbb oE P
oo,onoz;os 04 05 06 07 oegoe?lojn 12j|3§14215 16§l7§18i19 20 21 22 23
onT 101 30, 30, 30, 30, z7j 305 30 29, 30§ 29é 28] 20| 30 30, 30 20 20 30, 120 ,30,3,,30,??,30,1,_39_
e u. x§ 13‘ 16 1.6: 19) 20. 28 34,;, 39‘ 2. 42| 42, ,,,,z;,,az; 39| 35 32 32i“25 Yol zel z«i_za
UR1% 9,8 9k 10K 1o ok za' 3 38, @ 4«', se) o5 45 oni”sh "of, 39' e Jan, CEIev
LafesiesEsegiEEies o o8l 36 38. 40 395 39 .8 o8 1§ 20l 20! 25 )% 19 18163

Lﬁ‘i- , 1970 LFOES (0s1 MHZ)

The

Radio

Research

Laboratories,

Japan



55
IONOSPHERIC DATA

APRe 1970 FBES (0el MHZ) 135 E Mean Time (G M. T.+ gh)

Station YAMAGAWA Lat. 31“12.1'," Long. 130“37.1 ‘E Sweep 1 MHz to 0 MHz in 20 Se¢ in automatic operation

Hour: v v

o, | 00 { 01102 03104!05:06!07{ 08 09{10 11 12181415 16 171819 20 21 22 23

Afami £ & RIEIRTIE [ IR I € €
g Egg_izﬁi 15 5455 ~3§ 395 3§ ”;g‘”z_e_ ___z_g_'u_x__q ER EL§ 'EL?EQ
RIS Gt N S w0 8 8 S CEp RN
AEdcarEal & o1lan %0 30 _G‘__x.a EEREEEG

2§ 3§ af S 23'32 28 24 EEgEding

43, 38598 35! w0lee | af] -y EisEgRg

legl 6 of & i 1.-F
SEL S e a2l 2e

5 1?-51?51?'51?

6 1?-513 513 E

i 40

L 43 0 _,as,i,ég,,a;,,,,,l,a,

28 %33y

-

29 32 29 76

o JE 1? Elgexi E
1 1§E1§ E‘z_x

..... RS
|

126,81 Ex?*_Ex? €3

39053 39, 32 21 18! 63 29
sz 61 a9l zel | FERL €l
as) E Ex§ &g |
M_;_e,f 3 ity

45 | 48 1252

vvvvv 17 20 26 RIAR'

14; E. El§ ?‘715

15 15.512 512 €9

TEEE L ERET RS 73_?.3__ s B

R S intitit |40 ..G,i o 4 2 2 21

8wl ae oo a5l S © il

190 25i Bi Bt ogmd 1ol EBlgel S Oagl gl 2| B8 539 3a' 4l 61 16 flig 20

gt b 14 18) F ERIES 539 35 37 33? 29. 25 29 zvﬁ 16 EELR

21083 512*513 | 40} 43 _«3 42 e i P ,,Gf_;e 1617 22 31

22 P o6 ] |

i 38) 54 510 67 431 36 39 51 300 °' 26 20

24

g 3«; 39 asf 64

Rk 350 es 49l en 45

! 43 42| 48

kad € sl 33 58 4

29 “,355 421 4! 44 E3§ 58, 47) 46 49 L6 £ 6

k) 0 40 4z a2 4 76 51T 0 32 30

31 i s o B f_
08 09! 10 11 '

ONT| 30. 30, 30, 30 ao 2 zs,i.,am,zsi.,aoj 29, 28 ]

MED 1 E,3 E LIt UUILUEWEL I NN P

e E,x,?,i?l?,;,,_lfr;, 17018 150 19. S| 35 a1} 43 43 32, 31 ,i

LQ Eiﬁliiﬂii‘;? Ei EiE] 6 G 6 G lEg! Eag 35 8l 6 SIEE ol Ezslf;sxi

The Radio Research Laboratories, Japan

APRs 1970 | ’ FBES (0e1 MHZ) 1




56

APRo 19'@

IONOSPHERIC DATA

F=MIN (0.1 MHZ)

135 E Mean Time

(G.

M. T.+ ¢h)

Station YAMAGAWA Lat. 31"13-1',‘- Long. 130031.1 'E Sweep | MHz to 29 MHz in 5q sec in automatic operation
oo 00 {0102 03|04 05{06 07 08 0910 11 1213 1415 1617 1811920 21 2223
B ELISLHSLIEN L1517 e Lar) ;:f..uflif}._?_ f8 518 B3 E
2 a8 |15/ 15/ 18 20 20 20 18 ' il
i RURURUSTIRT
e - 15016 18] 191 19 19/ 17 1 ,!?.f.l.?,f}_?f__?__
5 E3EBEZESES | EFE oy 13 15 15| 16 18 20 lg' 16 E8ER il
3 51?1513’5133 E,, E:,E,x,i;ﬂ?fl? 16 15) 16 16 19 20 16 19| LIS iU
TERERSR | fEERE RORUBCIST a1 27 20 25 E3ESESES
e A.l,,?,fﬁfli;,,x,z a2 EEEE 1 arae 27 25 26 19 21 19) 16 F13 a8 IF1E Fa6 FaB 5i
O EREEEEESES TS FB BB B 5658 C 19 22 19 18] 16 12 PRASL 1L Eht Bt Htt
10836863 1] 12) CESER 16l 17! 10 20 20 21 19) 17] 16] 12 E1B 1B IELE! E3ES E?
ARSI B Tt TR R IR IR TR T RLIR L ot SRR
i R I UL ENEORT RORURU ST RURCISULY A It
18ESESIEE 12;51‘3"515 131518 1r 19 19] 220 23 20 22 1 12 Tad FaBEI3 F3 3 608
EREEES RS s 15 R 215 15 16 19 19 18 19/ 17 15 14 12 B3 1?51{515 63
15 B3 EE3 E;Elgz51§;53 15518 ¢ Clre 17 290 18 15 6 12 BREBE R E1RES
e EEEE ol B EEEE 1s as) s 1e] 19 18 17 el 36 12 1 BifiRB ,Eli i Eg
17 ERERERER ‘EJIFL”FL? 130 15] 16’ 18 200 16| 18 17, 15 14 1613511
ETELEE 2 0 SRS S 1 1rl s 18 19 2 26 18 15 16 16 F1B 8 ] EI? E§
(GO I Elgae B8] 1 s e 17] 1e 10 16 17 16 15 1 BB i E3 i3 B2
0lEgEg e e E‘Eli‘E 252 15 1l 17l 19l 18’ 20 18] 16] 15 12 1 EiB|EaBEa3 Ex?‘?
2ESEREE €| BB EEES] 15 15! 16l 16 17 e 35 36 16 12) 15 M3 BB EaT 02
kot i T LHIY RO MLt o ”,13 s sl s a7 el 1) 20 16 16 12 12 BBE Ed 0 B3
230 ETES ,143 Fi EL? i 15 15 16 18 16 19 22/ 18 15 14 1512 B3 E3 5853
26 B8 5 0] FEREEEE e 15 10 10) 10 10 16 15 m v SYETSERENE
23 Ex§§E1§‘351§5£x§ E‘Exg;sxi.sg 14 16l 191 200 19! 19 18l 16 16 16 16 F 1?1 18 E13 Ey3
2 Eli'st?l F B 1 F B8] 15 a6 1e 18] 19 19, 20 17) 17 15 15 12 1? ‘3 513 gt
27 B8 Bl EERERER 15 17l 16! 18] € 190 17 150 15 15 T3] 12
28 05,8 Ex? Elz B2l s, CEEEB Cus 1721 19 20! 18] 18
o 5,3531 13? az) BRI EIBEB 16l 16l 18] 19) 20 22] 18] 22)
30 15581 512 Ex? Bl CIESIES 15! 15 10) 20 22/ 19 17 17
o H0 1 A A R A S

oo;on}oz;oa 0405, 06 07, 08 0910 11{12:18 14,15
CNT 30. 30! 30 30 30! 27/ 30 30| 29 30 29| 28| 29| 30 30| 30
s FUUHIGH R U RURURNRN EUEUEUSYE
valfig Fi8 B2 EiR e, 1?&3,_‘.3 15 16] 18 15| 20 20 20i 18 16
L E, 363 53! E 51513:512,5 16/ 15| 16} 17| 18 18 18 16| 15| 12 11,13 1?;51352.51?

The Radio Research Laboratories, Japan

DPR. 1970 J

{ F=MIN (0.1 MHZ){




Eﬁfﬁr 1??;]

Station

YAMAGAWA

IONOSPHERIC DATA

L}3000)F2 (0,01)

Lat 12N

Long 1 ap a0 E

Sweep 1 MHz to

57

135 E Mean Time (G M. T.+ gh)

MHz in

0 20, sec

in automatic operation

Hour
Day

00010203

04050607

08 091011

1213114015

161711819

2of 21T 22 23

_[278 268 250 250

1268 1260 1265 1278

! !
é78125§42194230

265 263 1308 ‘305,

278 izoB 1290 Mg

255:255‘26052q0
270 230 zes 320

335 2 5. 275 30;

290 ! 270 288 gla

285 290 290 295

18| 308 zgg zaﬁ
;‘5‘;?‘;;84‘727(;57;7“0

320 290 210 270

286 1300 250 (295
27g327832885270

.....................

295 1308 1308 298

a79izaqj¥98},,,,._ _J

2751295 2901308

215 ! 2&; 290 290

.........................

208 %03 265

_27012335213'255

S 568 26? 87?

255 dbg 31§ 21§

265 280 ébg 308

245! 260 285 508

o 270 598 528
265 316 %18 278

295 290 882 Zeg
3101503431§7z1§
513 205 285 280

3181308i39§,§88

315 1290 1290 285

250‘275,275<27o
zssizeo§275é275
260 275 275 275
zac;zlsjzvsjzvs,
275 275 1270 1265

2718

1280 1285 1275

1280 285 300 ioa

Z?E 295 305 265

278 28? 298 !9,

270 285 |

:303:3o§

270 248

S S

373;218;%}§n295;
398 268 Y78 275

S‘ S:

“ ,4

) é983338;¥7§§295

‘282‘593:2751255

* 268 403 318
283 398 118 205

293 zaS 08 3.8

2804215{235}3l2

263 : 5 362 320
260 1260 283 (308

2755265‘23§3310

%13 %58 263 270
3L34393§215,285
393‘290:280 265
310 285 | zs? 280

2t il -

275 275 1268 1270

2501275‘2751215
270 1265 270 275
275270 | 275 275

216

A26g 278 275

275 1275 1290 285

,290i59a

EZBOjZBE

275 285
265 275

1205 288

1290338;

275290

215?230

260 458 978 268
285 373 238m21&,

s s

268 758 igo 56?

218,258 %, 2

; g7§>£8§ 29§ 290

268 268 128 1200

268125BA255;268
S

288 27; ZQO ‘255

° 1

255 | 240 250 | §03
250 280 | 308! 320
300 265‘292 32B
260 ] 255 510 30?

240, 260 295 305

39? 1270 598 1275
308 250 268 ol
3181275:270.215
28Q42624275,280

298‘290127?1280

265

270,

------------------

255 | ,-.215,;210,

275275 275,

280285270270

280 282:288%290

P -1
1&042B94285;§BO

299i§a3

275 208 285 205, ° ° 5 °

280 1290 268 243

208 a8 20a 428

263 Js8 258 6B

27; 25§i5§3;25§,
S S S S

268 268 Y58 255 |

300 25§‘265 269

21
22
23

24

__j240. Zﬁg 1285 | 265
155ﬂ 13:295.2Qi

1255 1280 1280 1275.

si si si s

32 302 505 595

2407245:2751300
éz?%za?iébS;zao
265;27g;3151315
262‘265:290:315

g g 280 gO? 313

288123232881282
268 225 ] 305 275
305 235 235 Zbg
30072955295;295

300‘290325?5280

295 295‘290 290

280 83 26? 245
:280%3aaf253
‘isgizvgizas

‘28512883285

270
300

285

28 o8 205 205
295 308 305 303
285 285 300 488
3981295 3933300

299 290 398 30?

218 463 245 245
265 358 258 268
288 268 258 S
285 363 263 268
303353 452 260

31

12628 27?

343 278 4o 275
Zéa‘ng 5884325
51328
57? ?.95 éla 310
258 268 268 18

285 270 25? 295
280 1270 30? 318
285 585 zs§ 310
285 280 1305 1310
z7o:}68129§;303

2934303i300;zao
30?;29§§265§255
5122280i2701275
300 285 | 20 513

300, 290 255 275

280 .
16§

285

285 285 280

2901250 ;285

258,

;2881285

280 1290 295 290

280 275 1275280

285 290 39? 308
285 280 285 g05
290%290L3OQf3D8
zaoéaoonoéizes

285 290 4a8 1273

,ébaé25§i2b§L213_

Ye3ibs3 5 5
o W W

578 358 258 4ed.
268 368 358 268

00 |

01.02 03

04: 05/ 06! 07

08 09 10 11

12131

1617 18119

20! 21 22} 23

CNT
MED

uQ

2528 27, 29

oo 0 St
,213;215,285;295

272%283429?iaoo

LQ

268 268 1275 1275

300 30,30} 30

270.4 268 Zag 308

1260 zeokz7§.303

285 | 275 295 315

30 300 29 29
305'2q0‘2ao:280
13 zg? 290, zao

295, 255 275 215

303,30:
280275275 275
280 1285 280 {285

2751275 1270 1270

30‘ 30 30; 29
278 235 1290 293
290 290 300,303

275‘2a54285'28§

,zzgizsgizsgizaiﬁ

2525 2422

23255521218'273

‘kﬁfﬁ:glflp [M(BOOO)FZ (0.0{J

The

Radio Research

Laboratories,

Japan



58

IONOSPHERIC DATA

(@ M. T.+ gh)

135 E Mean Time

-01)]

(0

000)F1

M3

o |

7

APRe 19

[

Station

Lat 3] 12-1 N-Long 130 371 E

c
o
-
CE o
3
8Ll
Of o
o~
o --
]
© b i '
E o~ J
o '
4 S .
3 H
8l o : : !
=2 L b
1 : v ;
o E o H H : .
@ f - | H " '
w A H Il 1
e T S e e St T G
(=} 3 ' '
~ 2 : : i
O IR T RS (RN (0 SH L SRR (ST DSRRE NSRS, [ WS [, ISR OR[N, (UGN SSREN SRS, SRR (PSR SRS JURENE
i~ Ll Lol el |
N[ —
W AT (YRR TN, SRRRNE (RIS
-3 ™ I T R |
S :
o
2
N
I
=
-
[-%
o
o
Ed
7]

0809 10:

YAMAGAWA

Japan

Laboratories,

Research

Radio

The

(0.01)

M(3000)F1

APR, 1970




S -
APR, 1970

Station

IONOSPHERIC DATA

(KM)

Lat. 31 1p-1 N- Lon€ 130 37-1 E

135 E Mean Time

59

(@ M T.+ gh)

in automatic operation

Hour

1060708 09]

10011

Sweep 1 MHz to

1311415

{221 23

i i2s0i215

25

i
'
I
it L S

i 1240255

245275

. ,?,5,9:?._5:9 ;

}2503215

b 258

265 275

_3..°, ?, 13201

1300 1300

275 255 (285280

2: 8‘308329§5290

280 310 300 305
260 | 320 305 295

305(280,300‘305

izso

250

| i
i i ———d-
| I

1250250

250

1250 !

1300 1300

250 320
?55‘?95

‘285 ;08

275 280

3005270§3005305
300 300 315}300
300 315 300 300
310 290 315 340

300! 315 290 270

v
1
L
1
'

) 250 300
250

1270

1240 275

250 260

255 1270
295 300
‘265‘255

280 1275

310 285

300300310300 3

‘

330! 325 315 290

315‘305 315 305

318 348 318 300

3oo
255 215
gso‘aos

7‘300

250 260

275 285
300 300
,330 1295
310 295

270 275

325 310 295 275
360 330‘300 305
325 295 290 280
295 285 300 315

280 310 230 295

)
P
I
ssmedEa
i
T =3
{
L N
T S
\ |

300! 300

2451290
2503255

250 290

ﬂjéQQw

zas 310
335L3Q9
12751290

?3005310

295 1300

290" 290 zaO 290
340 zao 305 350
310 320 305 300
300 12851 335 1320

325 325 310 305

255! 270
255

¢!
275
250 1260

275;260

290 310
‘325:325
300 320

280 300

‘310‘310

2gq4;g5 1305 zao
5§ 300 295 1300
305 305 315 1300
3253310i29c;z9o
32513302325§315

)

0809

BTERY

121814 15

uQ

LQ

CNT.

MED

' 1310 2502265

i i _j255! 290

T
|

2501250

1) 18! 30]

52855300
1300310

.275,280

29! 29

P
'
1
P

300 300 30] 30

1305305302 3001290 2

325320310305

295299 1295290

[;éPR. 1970

L H'F2  (KM)

The

Japan



60

|
" | APR, 1970

Station

YAMAGAWA

IONOSPHERIC DATA

(KM)

HIF

Lat. 31 121 N-

Long 130 371 E

Sweep ] MHz to 20 MHz in

135 E Mean Time

20 sec

(G. M. T.+ 9h)

in automatic operation

00 01 02 §03

04 ! osé 06 | 07

oal 091011

12-1 1.3 14 515

161171819

20 21221 28

300 295 340 315

e = R L

i

295! 300 300 275

275 255 1250 ! 245

zz? 1299 295 255

245 | z 0! 270 240

200 230 295 240

245 1300 295! zao

240 ] 250 290 245

240 23§ zz§ 22§

240 225 219 208

240 228 (218 218

2._2,5,;2,2,9;,2991?99

218! 209 215 zz?
zog 21§ 215 zz?

2ol 208 218 2ol
19?521952105229
195 1215 1210 225

218 220 228 218

240125512401225

zaﬁ 240 255'235

255 255 245 225

zzg 1250 250 zao

230 1295 1295 (290
zao‘zaoizasizao
230 1250 250 210

2251275‘290‘250

27§i250f250'245

29012505260“295

215 270 260 250
1250 1275 | 240 zos

i 320‘295‘230‘205

220 250 235 245

300‘300‘270 240

2551295 1275 : 240

250353233005240

250290 280 235

2401230122?‘215
245 230 zzo';qﬁ
200 230 220 21
zaoizzo;zzgjixg

235 1225 1220 250

210122032235255
228 zsU 239 zzg
210 zz§ 225 225
zlﬁi22612251225

218 220 578 225

5663250‘2501235
2053255v255‘zao
2«0é250‘2503230
2501255‘250;260

22??250-250‘570

zsofzoo;zeqlgjo
230-3005300‘270
245 250 245 295

250‘250 290 1290

?15,??0 285 270

275 270 270 240

275 270‘290 275

275 . 250 230 210

280 ; 250 230 210

250 260 250 225

210! 270 215 260

305 300‘215 265

200:2952275=240

240127512754240

240225 235 205

245! Mi2400215
5] 1240 2]

23°i23Ui21§:?99

] 3G €
2301220

225_2253216_250

zquzlgfzzs‘gse

A§ Aj A‘ A
235 zaU z«U 235
z?ﬁ,;as.zaﬁgzzﬁ

206;238§252556§

2651
8.8 559 1260 250
250:25012451245
zz§5250;25oizso

348 250 1260 1230

A 1255 | 240

255 | 215 558 295 |
245 235 | 215 310
240 245 zeo 280 |
265 Zao 1300 295

265 | 325 1295 | 295

290 1265 250 225

295 295 215 240
310350340 300
300 255 225 1220
gRoeaZheed &

25032501230320§

290 350 275'§§5
_215 250 255 245
225! 250 245 230
260 265 265 235

3601310‘2603235

350310 255 235
340:26052203300
33012505255'250
310 290 1250 225

305! 300 275 255

365350 250 235
566i390i§66!260
245i290f245§235
205527032503240

250 560 250 235

235'2353223 225

235 ; 240 225 200

230 225 ZSU 225

235 225 215 206

230 225 218 240

zz?fzzg‘zzgfzog

1U 260 250 235

230 220 zzH 245

225 225 220 215

2“?;245.260;2?0
zsojisﬁjzsqigﬁo
2??3?#0:2§0}250
356é250;250>250

220 1245 1250 250

255 210 305 300
260 210 320 330
,2,50,2,99‘.3?,5,;,:9,5,
290 275 295 310

225 265 1305 320

2«0 1235 2g§‘215
250 596 235 225
220‘2051199'200
“225 A

235 225 255! 336

z«oi

225122912254220
225 220 230 230
§§§i§4§i§4éizso

A 220 218 248

205 205 250 208

230 :250:255 270
2405245‘250>§1§
2351245L;50i250
250 250260 265

zz§'24o‘zbo‘z«o

275 275 350 350
250 290 305 300
2°° 265305300
250 265 5eB 325

245 278 330 320

300! 295 255 210

300 260 230 215

300/ 566 300 556

225‘255 255 250
230 3251 zso 245
200/ 326 248 235
_240‘245 240 230
260 cj260:25°

240 558 570 6sb

250;54512505240
AE

k:

225 260 ZhH 23H

c; A

53&12303215}20U

2351210.220:240

(o iOA £40

i
d 863 zos‘”A

22§ bab 250
Al Al

7 22? 1235 245 230

,‘

B S

230 ZZU 255 576

20? 245 245 250

A

2603275‘305 1305

230 250 330 315

! 02

03

04?05i 06?07

oei 09 1o§ 1

{14015

161718 19

30! 30

o

4295 276 255 241

275260 {245 1220

30 29 30 30

241! zao 269 240

256;300.215;265
e Mo o ol Kl

2201250 2501235

29 27 28 27

35 223 226 215

Ly
30 225 215 {208

zef 27; 21! 26

212, zzo ‘222 zz§

225 229 239.235

szszlg;zxs;zzU

29 29 30! 30

zasizsoizsofzal

248 250 260 250

et

229 1240 250 235

30 30 30 30

250 271 300 299

z¢o 299, 315! sx;

230! 1260 | 290 290

I

APRe 1970

L, HY'F (kM) *—1

The

Radio Research

Laboratories,

Japan



|:APR e 1970

IONOSPHERIC DATA

H'ES (kM)

135 E Mean Time

61

(G M T.+ gh)

Station  YAMAGAWA Lat. 31 12-1 N- Long 130 37.1 E Sweep | MHz to 20 MHz in 0 Sec in automatic operation
Ry ooiongozioa 04 1 0506 07 08509110511 121814 15 16 . 1185 201215221 23
T 100 95! 717957‘717975 1003 55100@150 150 135 125 125120 120 ,l?° 100 100 1497}72707 1101110 100 1094;90 |
2] % hooioo 106 106 106 100 o
B Bl 120 190 100 100 { ok
4] St 110 105 1100100 100 1100 | ;99 100 179971 =
51 Si ' 100 100,105 1001100 150 130 1101100 i S
9 sj 5 s . E‘V Gflssileo 115105 105 105'100 1003100‘1720;171757 100 100s S
7 5‘ S 5 = E ;957;71”57051{.5“17{.9 | B 1303 G ¢ Gzlso 145110 105 100 1100 100
,',,8,,1003, o B e Bho Sl1401120 115 115 110‘105 11051105 1100 100 100 '
L L I W c G 1sitos! € ‘°5}95,j,1°°j1°° 100 120 11251115,
0] S 5 5‘100 B? 14031503145 €« 5 lzoiuoixoo 100100 125115 110‘105‘105 105
| S - ,,31°,°,§1°° xoo3xoo::11oixoo 17;757}17;5;120}207 : Gilzsixoo 125 | 1107_717179}05 105 ;oo 1100 1100 |
12 S 51 B S Erimo 100 100”;71.79}7570 100, s 125“;72”5}7275 120115 115 110 1_10]7 1100 100
13 1100} 100 xoo [100/100 /100 105 1130 1”254717;5;115 105 12:1;730;1251.“76” 100 125“199471799’ 100 95* e B
14 100 & ,f’,? ,»1«0 10 125 125 115110 110 145 105|100 100 125 110|105 100 S .
151 S Ei1os 145 | 165 1505; 6 06106 105! 150 140;14.5:125'120 105 105 S S
1] ® % 1s0/15)130 130 125 113 153 160 135 120110 110 /105 115
) e B B B I 2160 1001130 125 120 130|110 1 165 140 135 115 110 110 105 105
18 100! 105‘105‘105 105! uo jles! 1130130 130 1201120 15011201110 '105 /105 105
19 719; 105 105 105|105 105 150$ G !?,5.-_1..2,5, 115 110 10, ©150 115110 105 105 100
20 1100 100 100 100 105} Si ) 135?1251125:105 105105 1201105 1203115 100 100{100 100 100 S
S Wl e T O B .5.115.03,1,50, 125 125 120 115 10 115 10 113 ,165?1504501125 120110 110 105
»24277;7170‘{ 5‘5 1501130 1125 130 130‘120 1120 125 115 115 105! Sliss 150 125 110 171704‘ 10 110 110
23 100! 1oo‘1ooq_qg 190!105'155;;17570 50 1140 1120 1700’10911715&1720 ~ ®115.110 105|105 1
24 xos: o5 51 8 El 100 ® 130 125 120, 1120 115 115113031355;25 100 100‘140 120115100 110 110
250115111001101110 105:1103150 1351125 130 120‘110 T 130 120 1101120 S 6 6
26 100; S B:mo 105\105‘105 105} 105125 120 105 105105105 105 G 130115 115;717719"17;01;9;
27 105 | 105 105 1105 105105 | 1105 130 125 125‘115 115 leoo‘ills‘iu(} G,ilssilzs_uor qusi”los:_;op”lropﬁ
28100200, ° S 105, c,f "?1150 c,m 110 110/ 110 105 105 150|150 100 © 120 110 105 105 100
s 5105 B Bl Sixao'no 125120 110 110|120 105 100 xzsi ¢ ©115105 105 105 105
L 512107531003';00 100 cju.q;ug ,1201125;1155110 110‘1710571705757199 100 /100! 95 1100 7uo 105 105 105
JEBNEFRRRNEENEREREERDE |
00 { 01 02 03 04 05 06 07, 08, 09 loj 110121314 15 16 17 18 19 20 21 22 23
N 1513 13 1s 15 1o 20 23 24 26 26 25 2 26 2 30 29 24 20 20
MEC 100‘100‘1001100 105 105{135 135 13_9?;;;5}12011_15 1101101105105 105:7 151125%110 7’105 105 105
U31105 105,105 105 105 105 165 150|140 135 125,120 120,120, 120,122 132 150 135 115 110 109 105 105
- ,!09,E10°§1003100 100%10°§1051130 125 125 115 110 1os§105510551oo 100;100;110.105 100100}100| 100

DPR. 1970] H'ES (KM)

The

Radio Research

Laboratories,

Japan



oM

(G. M. T.+

sec in automatic operation

E Mean Time

MHz in

135

E Sweep 1 MHz to

130 37

IONOSPHERIC DATA

TYPES OF ES
‘N' Long.

Lat.

]

APR, 1970 |

Station

62

g T 14
© _ _ ‘. “ | _ . = = © i
~ : ol e T I B LI N PRI B T ~ ,
; e MU T o L S S S SO B S B SR B S B B N b -+
b ; Pl e Poob o i TG R i we Uty SR e ~ !
i : [ SRR e B 4 L S B Wt WA WO W bt b Lo WA W b L W wn b s . i)
= : ' i e i ! | W : ; i ! wey e et : ; ~ i
; WM W L Wl W) Wt e W LM WS N LN L W LN W Uee M WY WO W U ug R
[ P R B N . RN BANE R Rt B TR A R SR T
b4 : e ! wew ! ; ) ey i ) ! ! woy wey w—t o o~ '
y W LN e el Win W W W Wil WO WM WO b L L W W WS WS WO Lo WS W~ b~ !
> i ; ] { i ! ' i : | i ; - :
- ) [T wn uwen : e UL~ wow $ ! : ' [T, TR - H
g o : ! i i ] ! ! : : © 1
N - J L ) ; N s i | i — = :
3 I - T Tl v O o T Ond Im I TN IV M I+ I U Td U TN IN o :
i = 3 E et B AT e I o O M B T o B2 O i B b, 0 =, RES RTS8 s PRI NS (R PRUNN e e
~ ! | : : ! | i : ~ :
= 1 - b LN ! ; v : i '
e ] At I M U g UM U TN SN T I Tod TN ;0N TN T UM b T TN e o) SR 4
il ! : J ' ] ; ! ‘ ! : © :
- § ' ' N S ' [ =l - |
a 3 [N b+ xy DN I e I TIOR8 T T b4 U O T T = : T4 T I ;
o : W ikt o ; i o 0 ”
=X i f | U H ! ] N | - i
AR ; LI e NN T LN Tt e el St BN UM e, (T A TN T T oD
<+ ! i : ' ' | ; i ! i ' A it <
& b b E o - | ! - N . N | N ! : b i
W B o W e e 4 UM T T T Tt e L e U U s U T L0 R = BRE . ORC_ ). (O SIS, RN W .
gl 3 T ! FERs Y = %
- : | ; ! ; ; ; i . ; B ! : -
o~ ! : i ] ! 1 H , : Vo ! 1 ~
T U e U O e e O e | T Tt Ut _bd Tt Ut Ut Ut b Ut Ui M UM Ut e UN Ut U : —
=3 Iy - e F e o w T LT , =
T i T U Ot Ut Tk Ut U T rT,,Hl,CAE.IrY..ULCLSS&ClerICL i
f b ST - o o e oo o B s R SRt 2o e TR O o N sty SR SRS RIS . S SR RO
T e ! : ; : ' : ; : ; ; |
- | I . U~ i ! ! | ! o e | m
T~ UN T4 Tt T~ T U~ Tl U 4 U T T UN U Ut Tt U Ot U U U O UM Ut Ut
W 8ol S e o e ST e T S e ]
- ! i i ] ] ; , H : : 0 o
b=l : S ] ' i y | : . Lo i = <
T T : T Tt Trd 3+ Tti Tt Td UM T T Tt T I Tt Tt ON T U Tk T Tv UM Tt T
I - o B, SO S R I e U E B et I B B s S il L =N T e
@ " I B Il . N
o i o i | ! : i ; T . =
T~ TN e | 4 T4 T4 TN IN TN T+ T TN TN T In IN T4 Tt T I N I TN O
~ | ! g ' | ! . i T =
o e | N . 3 : | o
I i 4 T T 4+ = T I Ty I T T I T~ T IN TN Id 0 I+ I Im Im |
SIS B S S e et L o B, B e B eSS D, S B B B L S R SRUS [ CHRT e, R
ko ; : ! i ; ] ' \ ©
~N o i i | ! 3 | ' - (-~
-~ ! ! i : S ol o i R o I T~ Ty Im Tov IN IO T¢ | T N am I T
“““““““““““““““““““ B oo B T, o 1 S e B 28 A=, 1 e 18 i S U SRS S S R
-~ ! . ! ) i i ! ; ©
) = ‘ : : ! ! [ree o
e w Wt e W i lunN um L L b WS LN Lo
sl TN e B TR v, (L WO (0. .. O S o PR o o B SRR S S -
< i : | t 2
i wer wed win wes wen iy wed [, T Win et Wi e L o
™ } i )
! ' =)
- S ] u ud [T Wt et L L um wed WM et we :
T o ! : o~
o | u~ !
9 W ey W e e W~ b~ w - wo rey ws .
b B e e e T S T Bt S B e B L T - TR RN SN 5.5 S THUN CURIN T SRRE. L
£ - : : =
o : =]
> ot : e [T, Woo WM wos L W~ Wy Lo b Ued Lo }
BN 5. SN TN SN TN N SORN NS . S, S S 8 N S S e, O
o ! b i o : '
=3 : ' ! i i i | ' \ ! i | H | s ] i { = i s
by ' i ' ' U e~ ! Pl e | W WO b e by Wt bt L oy £ i
m - Nl mie wlew N ® o Ol= NIl® ! IO N © @ Ol=mioN @ ¢ Wiw N0 O O = —Nl : w [« S« ]
mv — - —_ = e -— - - - — o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ ™ ™ o = = |

Japan

Laboratories,

AOJ L”TYPVES OF ES )

\PR, 197

A

L




-PLOT OF IONOSPHERIC DATA

starion WAKKANAL e
00 01 02 03 04 05 06 07 08 09 10 3

25
2
2
2
2
2
"

DATE__WPR_L18T0

192
T

FREQUENCY (MHz)

A
<
Es ¢

SCALED BY M- Kasmmsts

The Radio Research Laboratories. Japan

f-PLOT OF IONOSPHERIC DATA

STATION __KOKUBUNT!

135'E MEAN TIME

o0 O 02 03 04 05 06 07 08 03 10 11 12 13 U 15

2 KEY

DATE __MPR__1.19%0

16 17 18 13 20 21 22 23

.82 B

BES i

28, o

Az 42

205 | Spread

~ bEs i

WEIt f-min

18 5 A Greater than -

17 v Less than E 12

Piatesacis S FEEEEEEEE Y

. EEEEHE R R e S e e e

" 55

3

”? + —

H

Fill S £ 53
> 1] i
Q" pEHEE B ;
3 iR s
a i F
© : i
g, -

’ E :

i HHE

5

‘ -

3

2 T H

The Radio Research Laboratories. - Jspan

Es

STATION

_AKITA

63

£-PLOT OF IONOSPHERIC DATA
135'E MEAN TIME DATE Apr._ 1. 1970

W 112 13 14 15 16 17 18 19 20 2 22 23

FREQUENCY (MHz)

STATION YAMAGAWA

‘The Radio Research Laboratories. Japan

=PLOT OF IONOSPHERIC DATA 7
oaTe _APR. -1. 1970

135'E MEAN TIME

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 13 20 20 22 23
25

KEY
.7

x #x

° fo
242

| Spread
~ fbEs

1 f-nin

TR

A Greater than

v Less than

R
15

5@

FREQUENCY (MHz)

SCALED BY

The Radio Research Laboratories. Japan



64

§-PLOT OF IONOSPHERIC DATA . 1-PLOT OF IONOSPHERIC DATA
starion WARKANAL @ e e DATE_WR_28® STATION _AKITA o an Time DATE Apr._2. 1sm
““HI!“““."-.IIIlll!ﬂl!‘lﬂl.'nﬂﬂl’ "".'“““I"“.'""uulll"'”!‘n!’
KEY 24 u 24
:: .§? ot
x x 2 2
W, 4o i 22 2
NEg 7
1 Spread » 20 »
» ~ #bEs "
1 f-min
18 FH A Greater than - " " "
1LY Less_than o i i
. G . . .
5 ’ 5
“ “ “ -
3 3
L 3 ” n ”
w N
% " : gn
bell ] + L] xn 0
2 ]
H i a
2 % - =2
a a
& : &
E . [ wos L]
7 5 i b
. - - - ¢ s s
i x
s
4 H 4 4 .
3 T T 155 3
5 i H EEici ) y
“‘ + 1
o : i ] i 3 H
7w 5 |l> ” rﬂ L] rtl 2 22 23 21 22 23
SCALED BY __ M. Keminolo The Rt Rt Lo, opn , s s Bl A s

f-PLOT OF IONOSPHERIC DATA £-PLOT OF IONOSPHERIC DATA
STATION __KOKUBINT! 135'E MEAN TIME DATE__MR 2000 STATION YAMAGAWA 135'E MEAN TIME oate AR -2.19
L0 0 02 83 0405 05 07 B0 @ W N 2 3 M s 6 Vw8202 L0 M W s %05 06 07 % 9 0N 23 W5 6wz
ald ey ” P 3
B i L
2, 4o i i 2 J
L) s P i + 2
e i i it
oH S “ »
WE Y o 1
WA Greater than N
v Less_thn
” : He = v
RN g
18 13 350 1383 ST IRSY FRceses T 155 L ¢
H el R RS Ehad e SR R R s
s 3
" ;i - " "
5 - 13
- ' L ” 2
2 i N
gu S . i e
el i i 0 5 0
& H z
& w
= >
a a’
w I+
& @
[ s L .
1
s s ¢
s s
4 4 . 4
L 3
i
2 £ 2 2 ?
: i R EEHET .

SCALED BY _T. Kodyums The Rate Resmarch Luberatuie. Jopen SCALED BY S A Y



£-PLOT OF IONOSPHERIC DATA

STATION MKA_NAI

DATE__MPR_3.1970

135'E MEAN TIME
3 0 N 22 23

16 17

FREQUENCY (MHz)

01 02 03 04 05 06 07 08 9 10 11 12 13 M4 15 16 17 18 18 20 21 22 23

£-PLOT OF IONOSPHERIC DATA
STATION __KOKIBUN!

135" E MEAN TIME

FREQUENCY (MHz)

SRS 3!
0 01 02 03 04 05 05 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

The Radio Research Laboratories. Japan

FREQUENCY (MHz)

FREQUENCY (MHz)

65

-PLOT OF IONOSPHERIC DATA

STATION _AKITA o e DATE Aer. 3 tom
"-lﬂl.‘l“'"llnlllIlul‘ﬁnll"tlllﬂll

The Radio Research Laboratories. Japan

£-PLOT OF IONOSPHERIC DATA

STATION YAMAGAWA \yp yean TiME (DaTE APR.-3 1070
“'7“"““'5..7~.'"u““ﬁl‘"ul’1."12“

% KEY
. §7
L1
13 I
Uz 2
205 | Spread
~ fbEs
BE f-min i 2
18 A Greater than
v Less than : |
” t £
B m?ﬂ s5ass: = . HHH - HH
e e R s e ey
L H
" b _
1] >
2 = =
n 223
s
» i
N - S
23
i jEEEEEE
L]
1
% i !
5 ::
‘ i
H i
2 =

% 01 02 03 04 05 06 07 08 09 10 Il 12 13 14 15 16 17 18 13 20 2 22 23

24

SCALED BY




66

f-PLOT OF IONOSPHERIC DATA f-PLOT OF IONOSPHERIC DATA

starion WAKKANAL e DATE MR 4180 STATION __AKITA R DATE Apr._4. 1o
P N N N AR U ] 9 09 0 11 12 13 W IS 16 7 w1 20 2 22 23

FREQUENCY (MHz)
FREQUENCY (MHz)

¥ 01 02 83 04 05 056 07 08 09 10 11 12 13 W4 15 16 17 8 19 20 21 22 23

SCALED BY . Kenmmols

Radio Research Laboratories. Japan

£=PLOT OF IONOSPHERIC DATA §~PLOT OF IONOSPHERIC DATA

STATION _KOKUBUNJI EE ReanFIE DATE_MR_49%
N’Iﬂﬂ“ﬂﬁﬂ“.'IIIIIJIIISKI?DH!II!H!J

pate _APR.-41970

STATION YAMAGAWA 135°E MEAN TIME

00 01 02 03 04 05 0 07 05 ® 10 11 12 13 14 15 16 17 18 19 20 2 2 23

2 n

" "

1

%
“

[

1 2
2 -
x! g
o <
5w [} i
= o
w =
- w
g 3
[ 3 w
[ 8 x

7

6 6

s

“4

3

2

1

% 07 06 09 10 1 12 13 W 15

Es

a—om

scALED BY T.CA&

SONEp e 0 The Radio Researéh Laboratories. - Japan



67

£-PLOT OF IONOSPHERIC DATA £-PLOT OF IONOSPHERIC DATA

starion WAKKANAL - @ o e DATExclR S.HD0. STATION _BKITA e DATE Ape._ 5 19
”. 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 rg" 0 02 03 4 05 06 0 09 W0 1 13
] KEY 24 24
.82
BE i 22 2
ufl, o
NEz f2
20F | Spread 20 -
~ fbEs
OE f-min :
18 B2 A Greater than 2 T T * .
v Less than H i
” :
.
HEHH
i
" - : HEH " " = "
: =
3 s 13
2 it i Hid 2 : : i
= i ; L 3 ~
Fn - £ B
) - ) . o e
L T 0 T s T 23 T
8 : & :
E e i
a’ i 3 e :
g g _ ;
ws E W o : s
i i fiisae
L) HHE 3 ? T T
HHE i £
s ¢ 6 : :: EEH ¢
5 £3523 T 5 <
= S i :
‘ i : 4 S i ‘
3 = i et 3 L - ‘ H
P S 5
= : i s il
2 ? 2 i i ’
' '
t £ Hisd :
[ : HHHE T
® 01 02 83 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 D” o 02 03 04 05 06 07 08 09 12 13 4 15 16 17 18 19 20 21 22 23
T Sl I :
A I
o et .
$ 5
SCALED BY M. Kenvumots- The Radio Research Laboratories. Jspan SCALED BY _Z. ke The Radic Research Laboratories. Japan
f-PLOT OF IONOSPHERIC DATA f-PLOT OF IONOSPHERIC DATA
_ KOKUBUNT! g AR50 -
STATION 135°E MEAN TIME DATE STATION YAMAGAWA e HETE paTe _APR. -5, 1970
fi" 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 Hn. 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20, 21 22 23
ot - A % u KEY : i
B nff? f?
2, o 2 2" :‘
: ofo
A8z 2 all; ¢
20 2 20 | Spread
.. + fbEs
18 WE f-nin
L 18 = A Greater than
7 1 v Less than
L4 1 e
15 H i H
" "
13 =
12 FH 12
E N
n =< 3
z =
bel )
o ) >
29
=
o : a
o< 7 e i 354
LA i ; = [ £
: HE & 5
: ’ H :
5 : £ =21 1Y . £ ’ SELifE: i T .
s 5 =
5 _ i T 23 ,
. il ! L S .
e =
i + 411 : i T B
3 ; =
5 3 - EEs : H
E HiEHE 2 H = i : e i
2 4 + 2 2 seEssiisis 2
S : TR
1 222
i : it ; i L s BB EEER i " 3
'lﬂ 01 02 03 04 05 06 07 08 09 10 11 12 13 4 15 16 17 18 13 20 21 22 23
Es i ] Es g + -
SCALED BY _T. Kodgumt The Radio Research Laboratories. Japan .

SCALED BY

‘The Radio Research Laboratories. Japan



68

§~PLOT OF IONOSPHERIC DATA
starion WAKKANAL e e

l‘nmlzlxltlsllc‘llllllllzlsu\llsnll-nnnn

FREQUENCY (MHz)

DATE _MPR_6.1970

The Radio Research Laboratories. Jopan

£-PLOT OF IONOSPHERIC DATA
staTion _KOKUBUNJT . L nime

09 01 02 03 04 05 06 07 08 09 10 11 12 13 4 15 16 17 18 19 20 21 22 23

DATE MR_6. 010

FREQUENCY (MHz)

‘The Radio Research Laboratories. Japan

FREQUENCY (MHz)

FREQUENCY (MHz)

f~PLOT OF IDNOSPHERIC DATA

STATION __AKITA

135°E MEAN TIME DATE Apr. 8. 1970
08 09 10 11 12 13 W4 1S 16 17 8 W

gt )
ﬂlzuu-sutlunun!zuuls 17w 18 20 21 22 23

S
_Zﬂ&‘,

SCALED BY The Radio Research Laboraterles. Jopan.

f-PLOT OF IONOSPHERIC DATA

-6
STATION YAMAGAWA o i e paTeVR -6 1970
00 0 62 03 04 05 96 07 00 09 10 1l 12 13 W I5 16 17 8 19 20 2 2

-

s{t??

RO
T
]

i
7

13 W 1516 17 18 19 20 21 22 23

The Radio Research Laboratories. Japan

SCALED BY - Aekadkima




£-PLOT OF IONOSPHERIC DATA

starion WAKKANAL o0 s nme

DATE__WR_T19%

FREQUENCY (MHz)

SCALED BY = The Redio Research Laboratories. Japan

-PLOT OF IONOSPHERIC DATA

10710
| R
sTarion KOKUBUNJI o an Time pate P 7

!sﬁﬂu‘!MUS“WMHID"llllll|6|5|7|l|32llklﬂﬂ
% KEY 24
nf® 7

x x
2B, o 22
NEz 2
205 | Spread 2

~ #bEs
BET f-min
18 (5 A Greater than "
1LY Less :

FREQUENCY (MHz)

HHHT
SCALED BY _1.CA&

The Radio Research Laboratories. Japan

69

f-PLOT OF IONOSPHERIC DATA

AKIT,

STATION sMKITR. o DATE Apr. 7. m
“”llullu“'"uﬂﬂllHl)lllslﬁﬂlll!!lllll!’
E) KEY
whe 7 b

X #x
21: - 2
nf; g H =
20 | Sprosd i =
- #bEs
WEIt f-min :
185 A Groater then 5 = w
v Loss_than
" + =
T R
& i HE i T -
. f HHHH T
“ "
3
7 7

N

Fu

>

ov )

4

5

a'H

w

«

w o

i i H

-PLOT OF IONOSPHERIC DATA

YAMAGAWA MR -390
STATION I2MAGAWA 135'E MEAN TIME DATE
0 0 02 63 04 05 %6 07 08 B W0 N 12 13 WS 16 0w e 20 22 23
ui ey 2
. 3 HHE
B i i :
u, o 2 22
NEz a2
20 | Spread HEHEHH : : 52 P
- fbEs H
WE f-min T T i
18 F A Greater then HHHHH T .

v Less than :

"

Wil R R

H

HiHH
. :
“ "
13
27 7
3
¥ n
g” 3
5
9
a
@
[} L)
)
6 6
s
4 4
3
2 ?




70

£-PLOT OF IONOSPHERIC DATA f-PLOT OF IONOSPHERIC DATA

sarion WAKKANAL o0 e mime DATE MR 81970 STATION __AKITA \0cp ean e DATE Apr. g 1gm
0 1213 1 15 16 17 18 18 20 2 22 23 “unnnuul"u-nuuuusunuuunuu

u " KEY . 2
.
a i 2
R, 4o g8
0 4 i
20 | Spread 2 20
~ fbEs
WELT f-min
18 A Groater than s
Less _than i H
7 i +
» i T i .
TR
3
" - "
T
3 ; :
i
”
= = i il
N N
=
L Fn
> : ©
g g"
s it
w 1 H
2 =Y -
a a
& 2
£ woy .
K i i
6 H L]
H
s
1
4 4
;
3
8 iz 333884
2 2

O 62 03 04 05 06 07 08 09 10 11 12 13 M4 15 16 17 18 19 20 2 22 23
0 I I

Es Es g aud -
B The Radio Research Laboratories. Japan
§-PLOT OF IONOSPHERIC DATA §-PLOT OF IONOSPHERIC DATA
KOKUBUAI wn RO0
STATION SWRRRH o e TiMe DATEC. oo STATIONYAMAGAWA N TIME DATEAPR. -8.1970

L0 TH 02 03 B4 U5 06 07 08 05 0 11 12 13 W 1S 16 17 18 18 20 A 22 23 00 0102 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 2 22 23
3] I 38

FREQUENCY (MHz)
FREQUENCY (MHz)

07 08 03 10 11 12 13 14 15 16 17 18 13 20 2 22 23

i
0 01 02 03 04 05 06 07 08 03 10 11 12 13 14 15 16 17 18 19 20 21 22 23
T
I A 513

Es
o]
SCALED BY X.2abadima The Radio Research Laborateres.  Jopan



FREQUENCY (MHz)

FREQUENCY (MHz)

£-PLOT OF IONOSPHERIC DATA
starion WAKKANAL

DATE_ MR 8.197
s 18 20 2 2 23

MEAN TIME

I I oo

The Radio Research Laboratories. Japsn

SCALED BY . Kenvamsto-

§-PLOT OF IONOSPHERIC DATA
L9.0m
station KOKUBUNT e DATE_WR 980
ls" 01 02 03 04 05 06 07 08 03 10 11 12 13 14 15 16 17 18 18 20 21 22 23
KEY 24

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

1T
SCALED BY_T.CA&

The Radio Research Laboratories. Japtn

71

-PLOT OF IONOSPHERIC DATA

STATION __AKITA BEE MEaN.TIME DATE Apr. 8 199

u"llli““ﬂﬁ"ll.llllIZI)MHIGIII!I!Z.H?IH

% < KEY 2
.

BE

nE, o 22

ANEz &2

20 | Spread 2
- 4bEs

B fomin

18 = A Greater then .
v Less _than

”

w R : -

issssanssannsnnssnnsans i sazasanaunas e Hit T T HE

1)

“ "

13

FREQUENCY (MHz)

The Radio Research Laboratories. Japan

£-PLOT OF IONOSPHERIC DATA
STATION YAMAGAWA

DATE&L&JSZO_'

135'E MEAN TIME

(s" 0 02 03 04 05 06 07 08 09 10 1) 12 13 14 15 16 17 18 19 20 21 22 23

u KEY 3 i ¢

2 . §? £ 1
x fx i3 T 333

2E8, 4o E H i 2

A7 42 333 : &

20 | Spread SR Eaa Sty —i HH 20
~ fbEs B £

BEY fomin FHE

18 A Greater than T 18
v Less than H

" HE i

o EEHE HE

FREQUENCY (MHz)

The Radio Research Laboratories. Japan

SCALED BY . 2abadkima



72

£-PLOT OF IONOSPHERIC DATA
starion WAKKANAL | o nme DATE __1PE1 0,197

“nnuuuoslsuu-nunuuumnuunnnu

afl ke 3
.
wii s ! ‘
2 o fo "
Nz &2 .
2[5 1 Spread B
~ fbEs
BE 1 fomin
18 H{n Groater than .
v Less than
114 :
L b TR W
5
g "
9 i=z
E ”
F
b 4 n -
§ = et e
£ : T
]
a’ x
&‘ S3338y, 0 S
w8 B :
.
ki
! (]
‘ E i =
‘
4 H )

"USCALED BY

£-PLOT OF IONOSPHERIC DATA

STATION _KOKUBUNJL o time DATE _IPR 10,970

1112 13 W 15 16 17 18 19 20 21 22 23

FREQUENCY (MHz)
s

The Radio Research Laboratories. Japan

£-PLOT OF IONOSPHERIC DATA

STATION __AKITA 135'E MEAN TIME
o v @ o w s w

DATE Apr. 10. 1970

FREQUENCY (MHz)

Es

f-PLOT OF IONOSPHERIC DATA

STATION YAMAGAWA paTe APR.10. 1970

135'E MEAN TIME

FREQUENCY (MHz)

. E
0 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 2 22 23

SCALED BY ARl Mo ok epon



73

f-PLOT OF IONOSPHERIC DATA SEad f-PLOT OF IONOSPHERIC DATA
APR | I
starion WAKKANAL 0 e 1ive oATER MR 1), STATION _AKITA e DATE Ape. 11. 1610
(5"‘"““““"“-ulluu“"“""”""”” 00 01 02 03 O4 05 06 07 08 03 10 11 12 13 14 15 16 17 8 19 20 21 22 23

FREQUENCY (MHz)
FREQUENCY (MHz)

-PLOT OF IONOSPHERIC DATA f-PLOT OF IONOSPHERIC DATA

STATION _KOKIBUNT! 1.0 e e DATE_MRILIOM STATION TAMAGAWA pate AR 111970

\ e 135"E MEAN TIME
02 035 04 05 % 07 08 03 10 11 12 13 14 15 16 77 18 19 20 21 22 23 0 O 02 03 84 05 06 07 08 03 10 11 02 13 14 15 16 17 18 19 20 21 22 23

3 KEY

FREQUENCY (MHz)
FREQUENCY (MHz)

5 5 S¥55\ sune I y
SCALED BY X.2abashima The Radio Research Laboratories. Japan



74

£-PLOT OF IONOSPHERIC DATA

135 MEAN TIME DATE _MR 1297

starion WAKKANAI
]

HEE
HEHE T
e

FREQUENCY (MHz)

HHHHH
SCALED BY . Karvemplo-

The Radio Research Laboratories. Japan

£-PLOT OF IONOSPHERIC DATA

STATION _KOKUBUNT' DATE MR 12,187

135" E MEAN TIME

+ SRR
FHHE
Ffabeaiaiiiss iata:

HHTHEHT i

" 1
" s "
3 +
n ”?
N
En i
o A
o - 5 R 10
FS i Ci i
w i
> H
a 225
w fio H
4 T
wog .
i i
. 6
5
b 4
3
a5
2 + e 2

" The Radio Research Laboratories. Japan

SCALED BY

'STATION _AKITA

FREQUENCY (MHz)

FREQUENCY (MHz)

-PLOT OF IONOSPHERIC DATA

DATE Apr. 12 19m

15 16 17 8 19 20 21 2 23

135 € MEAN TIME

SCALED BY _Z. Q4o

STATION YAMAGAWA

§-PLOT OF IONOSPHERIC DATA .
paTEAPR 121970

135'E MEAN TIME
L]

SCALED BY

The Radio Research Laboratories. Japan



75

-PLOT OF IONOSPHERIC DATA f-PLOT OF IONOSPHERIC DATA

starion WAKKANAE

ST E MEANTTIME DATE_MR13.190 STATONCCARITA . o i Tive DATE Apr. 13 190
o0 0 02 03 04 05 06 07 08 09 10 11 12 13 14 15 06 17 18 19 20 21 22 23 00 02 0 w05 w o7 w 0 2 2 2
u KEY 24
.7
2
X $x
21 iy 22
VHz 42
20 1 Spresd 20
~ fbEs
L) [ 1
18 EA Greater than L 18
v Losa than
7 :
*® i : HH HEHHE s 16
3 s
“ i " “
3 - 3
i
3 : 12 P
N N
T, e
= b
>0 — e 10 >n
Q
- : 2
T ; o
a3 : =+ 2
a 33 H a
g E 2
W = [ [
i i
7 EHEE H 3
F : LR
U - T S HE L [
5 : - 5
4 = - : 4 ‘
HTT
3 £ 3 : - 3
s : H 2 sl " 3
i
1 1
L) L] 0
% 00 0 w05
Es ¢ Es

The Radio Research Laboratories. Japan

[
SCALED BY M. Kewnmoto SCALED BY _ ZQZ4e

‘The Radio Research Laboratories. Japan

-PLOT OF IONOSPHERIC DATA f-PLOT OF IONOSPHERIC DATA

APR.13.1970
STATION _KOKIBUNDL |\ e patg "0 SBD STATION YAMAGAWA .. e DATE _APR. 13, 1970
“” O 02 03 04 05 06 07 05 09 10 11 12 13 14 15 6 17 18 19 20 2 22 23 "ﬂl Ol 02 03 04 05 06 07 05 09 10 11 12 13 14 15 16 17 18 18 20 2 22 23
af L KEY i - T
.
L)
B i i i
2o 4o i 22
Nz 42 T
20 | Spread 20
o[~ FEs t
BT fomin
18 B A Greater than - L]
-
17 LY. Less than = 3
= i HHE : HEHTH
e RSt e e R R R e
1)
“
3
”?
A N
En z
>0 >
2 H
e : pre
- i 2
a : a
w f £ ‘uz.l
& 1] L

i HHE + &



76

f~PLOT OF IONOSPHERIC DATA £-PLOT OF IONOSPHERIC DATA

-~

starion WAKKANAI

DATE_MRIABD STATION __AKITA DATE Apr. 14 167
”w s n 2 3
.

135'E MEAN TIME 135'E MEAN TIME

08 09 10 11 12 13 14 15 16 17 18 1 20 2 22 23

FREQUENCY (MHz)
FREQUENCY (MHz)

13 M 15 16 17 18 19 20 21 22 23
T

Es ¢
SCALED BY M- Kewwmolo The R Revah Librstin. Jopsn
£-PLOT OF IONOSPHERIC DATA £-PLOT OF IONOSPHERIC DATA
14,1970
sTATION __KOKUBUNJ! 135" E MEAN TIME DATE MR 1A STATION YAMAGAWA {5 B A TIME DATE APR. 14,1970

01 02 03 04 05 06 07 05 09 10 11 12 I3 W4 1S 16 17 18 19 20 21 22 23 NN N 08 09 10 11 12 13 M 15 16 17 18 18 20 2 22 23
T T =

KEY

FREQUENCY (MHz)
FREQUENCY (MHz)

Es
SCALED BY __1.LRE The Radio Research Labortories. Japeg SCALED BY . /doma The Radio Ressarch Laboratories. Japan

Es



FREQUENCY (MHz)

Es

FREQUENCY (MHz)

starion WAKKANAL

£-PLOT OF IONOSPHERIC DATA

77

-PLOT OF. JONOSPHERIC DATA

PR 15,19 ) . 15 197
135'E MEAN TIME DATE 70 STATION __AKITA S —— DATE Aor. 1
0 07 08 09 10 11 12 13 14 15 16 17 W W 20 2 2 2 0 O W WS U B8 20 2 7223

SCALED BY _M. Kewmmsto-

FREQUENCY (MHz)
s

Es

f-PLOT OF IONOSPHERIC DATA

STATION YAMAGAWA
“unuuuosuwuu

The Radio Research Laboratories. Japan

f-PLOT OF IONOSPHERIC DATA
S EMEANITIRE DATE _APR.15.1970

0 11 12 13 4 15 16 17 8 18 20 2 22 23
55

3

TReTER
FH

TR

APR. 1 5.1970
STATION _KOKUBUNDI v DATE
“" 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23
. KEY - - 2 2
.
np s BE,
uf, o 2 =
£ nf,
205 | Spread 20 20|
~ bEs H : -
WE $-min + Wiy
18 A Greater than 18 WA
v Less than » ErHHTE
g i : "
1o L S
HHHEH TR
s s
“ + “
3 13
” 7
: 3
n 7 — F n
il -
=
© ; 5
H z
£ o
P}
533 a hT
w
: : «
N §E 22 w s
’ ’
L] 6
5 5
4 4
3 3
2 2
1 1
° 0
L) L]
A
¢ Es
§

13 14 15 16

SCALED BY _T.CAE

The Radio Research Laboratories. Japsn

T T Saaa



78

-PLOT OF IONOSPHERIC DATA
STATION EAMAl 135'E MEAN TIME

00 01 02 03 04 05 06 07 08 09 10 11

DATE_MRIGWN

FREQUENCY (MHz)

1] |
R R :
T T

IS
SCALED BY _7L. kawmmats

A
Eses

The Radio Research Laboratoriés. Japan

f-PLOT OF IONOSPHERIC DATA

_KOKUBUNJI APR 16,1970
STATION | R DATEMRIDER
”.l 01 02 03 04 05 06 07 08 09 10 11 12 13 W U5 16 17 18 19 20 21 22 23
2 KEY . - : 24
i 7
2 2
2 i
i
0 2
) : LL
L T -
: ek
“ i it
5 i Hi A
" e "
3 = :
£ i
i i i :
= 7 =+ 35 i1 ”
- :
Fn - = H
& :
. HHHIT i H o
e i i
u e i 5
a » Bk
a il
£ H + i
:
6 : 6
H
4 4
3
2 ¥

£-PLOT OF IONOSPHERIC DATA

STATION __AKITA o MEAN TIME DATE Aor._ 1. 1970

90 01 02 03 04 05 06 07 08 09 10 11 12 13 4 15 16 17 8 W 20 2 22 23

2
2
2
2
21
2
L
[
1

N
3
=
§n 0
Il
>
a
w
@«
W 8

il
il
iliﬂﬂﬁﬁﬁﬂ%h‘iiﬂﬁﬂ .

Es

-PLOT OF IONOSPHERIC DATA

STATION YAMAGAWA paTe_APR16.1670

135"E MEAN TIME

H
% FHH 51 FEERHEFEEEH (o
s s R s et
H HH
+ 1 HHHHHT H
" "
» Eil H
1 : - ]
2
N
belJ - i 0
g i
s :
& T L
]
a H HH £
3 HHH
o
o ]
1
O : O
s
4 4
3
i
2 ]
1
0 0

Es

The Radio Research Laboratories. Japan

SCALED BY . /didorme



FREQUENCY (MHz)

79

£-PLOT OF IONOSPHERIC DATA £-PLOT OF IONOSPHERIC DATA

starion WAKKANA| DATE_MPR 17,1970

135'E MEAN TIME S e STATION __AKITA DATE_AL,H_VE_
= 135'E MEAN TIME
00 2 0 w05 % 07 08 88 0 112 13 W s K6 7w w20 22 0RO e e 2

u 24
= i .
2 2
u 2
o 2
" "
" "’
”
6 |Saassiaiiis i HHHH aeaaeasdas 1 a2 HHH T
i e R i "
. il T :
He :
" " i3
" 5 "
» 3 HEHE
2 12 3 = ”
-~ to = HHHEHT
N : g
n * 35 33 E
£ " EH : T
HEHE i
» L. - - »
Q =
& -
g 0= = -
g B E
s ' Ed i SESEEEIiEE 5
’ 7
O U & .
s 5
4 . 4 .
3 3
2 2 2
1
'
o [ o £ : HHHE
% 01 02 03 04 05 06 0 12
5 T &l
" Es ¢rmhmiy It O pocE ThEH
5 i | ; 5
SCALED BY _. Kenvamelo- The Radio Resoarch Laborstories. Japan SCALED BY Zd& The Radio Research Laboratories. Japan
f-PLOT OF 10 RIC INOSPHE|
ST INOSPHERIC DATA f-PLOT OF 10 RIC DATA
ATION _KOKUBIIL o0 o e e DATE_MRITim STATION YAMAGAWA 4 paTE _APR.17,19%0
20 01 02 03 04 05 06 07 08 09 W0 1l 12 13 W 15 16 17 18 13 20 2 2 23 135°E MEAN-TIME
2 KEY ull Ol 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 18 20 n 22 23
. §2 t 2z KEY
wEE s e # *
2, 45 X #x
af; 4 £ : 24 ] T -
20f | Sproad 24 S : i
= fiEs 205 | Spread = n
PE $—min i i) fiEs
1A Groater than L L :
v Less than H § B sl : : 3
” - : ,, £ ELy Lo thn  HEHE
T H HF 1 HaHT T t as Hi i i
R e e R R R W i | R .
- HHERHEHE i s e e R R B
§ i
“ : e " “ E
3 g3
3
”
< i s 2 o e 2
] N
" i i
z T nEE s
>p : H g H g FEH
= > HH R
% i - 0 g L] 5 0
= 5 X i w H + E
a H fixagg 5 3 H
g & r
e S d ] &
i 58 : Rssasss i H s
’ £ S H i F i H
, 2 + HEE
‘ * t : i :
¢ Ll H 2 + 3 e — s
i e
s : : R
T+ ¢ SRTE H
: B ; . S
4 4 4
3
: 3 i ;:
; H e T g :
EEH H 33 23
,. {2 2 L i 2
'
i '
: HH : £
W oo oo : : £ 0 ° :
8 04 05 06
J 07 08 09 I| 12 13 4 8 20 21 23 9 01 02 03 04 05 06 07 08 09 10 11 12 13 M4 15 16 17 18 18 20 21 22 23 '
A i i 7" R L T T e T
b Es ¢ Reaniedts :
I T T
s T.C4s . i
CALED BY The Radio Reserch Liboratries. Jupan SCALED BY . /doma The Radio Reseach Labaratores.  Japan



80

£-PLOT OF IONOSPHERIC DATA £-PLOT OF IONOSPHERIC DATA

starion WAKKANAL .. jean mime DATE_MRIGEN STATION _AKITA OATE Ase. 18,3

“' O 02 03 O4 05 86 O7 08 03 10 1 12 13 14 15 16 17 18 19 20 21 22 23
KEY 24

. §?

2 : : i 2

gz 2 35

2B ! Mw T+ 2
- fbEs

W $-min e

18 A Greater than 2 - =10
v Less than £

v T it

s
i
=

FREQUENCY (MHz)
FREQUENCY (MHz)

The Radio Research Laboratories. Japan

f-PLOT OF IONOSPHERIC DATA -PLOT OF IONOSPHERIC DATA
] _APR.18.1970
sTaTioN _KOKUBUNJT | on e DATE MR 18T STATION YAMAGAWA 0o yean TiME DATE
IS. 0 02 03 04 05 06 07 08 09 10 11 12 13 14 IS 16 17 16 19 20 21 22 23 L 1213 W 15 6 17 Il 220 21 22 23
u KEY 5
.$?
s
2, 4 ‘, THITTH 7
2H: H e
20 | Spread i : i HEHEHE H
~ fbEs i : i i
BEIT fmin :
18EIA Groater than i .
(LY. Less than " e Hii]
® T e H Hiif ]
2 I P R R
» "
3 i i
n i =+ 2
N : N
0 :
- B :
> i3 i >
2 H
w w
28 =
a i a
w w
x T <
™ 8 'S
’
L} 6
-
Ll H
. 4
3
z Bt i,

SCALED BY _T.CA8 Te Rt B Labsricabe. o SCALED BY of . /didome The Rio Remarch Liberstris. Jopin



£~PLOT OF IONOSPHERIC DATA
sarion WAKKANAL | o rime

pATE_ MR19.1%

FREQUENCY (MHz)

e
9 01 02 63 04 05 96 07 03 09 W 11 12 13 W 15 16 17 B8 19 20 21 22 23

f-PLOT OF IONOSPHERIC DATA

STATION _KOKUBUNT! . e DATE_WRIQNM
-‘."BUHIHUI-"RBMS‘II‘."H&!J

5,

uf L KEY 2
.

BHx i

23 - 2

L= PY

20 | Sproad 2
-~ fbEs

WEIY f-min

18 A Groater then
v Less then

”

» T

=
=

B §533
1’ 1t
N
Fi
= S
=
9" 0
=
5
2
w
«
w o L]
B
6 6
s
4 4

9 07 08 09 0 11 12 13 14 15 16 17

0
B 18 20 21 22 23
m

81

-PLOT OF IONOSPHERIC DATA

STATION __AKITA = o o\ Tine DATE Ape 19 199
“III”HISIUHUI“

" "
5
" "
3
2 n
w
En
§ »
2 .
=
a
&
w '

£~PLOT OF IONOSPHERIC DATA
STATION YAMAGAWA .. & e DATE _APR.18. 1970

0 01 02 83 M4 05 06 07 08 09 W0 11 12 13 M 5 1617 18 1
5 T

FREQUENCY (MHz)

SCALED BY <f . /dlome



82

§-PLOT OF IONOSPHERIC DATA
starion WAKKANAL ¢ wean mime DATE_MR20.191

.llllll“."‘.lllﬂl!lllll"!.llﬂuﬂ

%
u
ks
2
b
2
"
"

"
L

FREQUENCY (MHz)

£-PLOT OF IONOSPHERIC DATA

STATION _KOKUBUNTL 50 yean mime DATE _IPR20.0M
uﬂ\lﬂ“uﬁﬁﬂuﬂnlllZIIlllil‘"llB!lllnﬂ

= &5 &

FREQUENCY (MHz)
=
3

Es &

"SCALED  BY ok g o

{-PLOT OF IONOSPHERIC DATA

STATION __AKITA 135°E MEAN TIME
Ir‘.".”- L RN}

DATE Apr. 20 19W
n 22

FREQUENCY (MHz)
o B =

05 0 07 00 09 W 11 12 1S W 5 18 17 B W
5]
Es

The Radio Rescarch Laboratesies. Jopan.

scalep BY _Z.be

£-PLOT OF IONOSPHERIC DATA
STATION TAMAGAWA . o jean Time oATEAR 20197

00 01 02 05 04 06 07 05 09 10 11 12 13 W4 15 16 17 18 19 20 21 22 23

FREQUENCY (MHz)

o 588!
%0 0 02 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 )9 20 21 22 23

e
SCALED BY ¥.2abashima

The Radio Research Laboratories. Japan




a
E
x
>
5]
&
w
2
a
w
o
uw

Es

FREQUENCY (MHz) '

§-PLOT OF IONOSPHERIC DATA

STATION M&M_! 135'E MEAN TIME
"

DATE PR 21.197

08 09 10 11 12 13 M 15 16 17 18 18 20 2 2223

SCALED BY M. Kawamste

" The Radio Research Laborateries. Japan

-PLOT OF IONOSPHERIC DATA

sTaTion __KOKUBUNTI 135'E MEAN TIME

00 01 02 03 04 05 06 07 08 03 W0 11

DATE _IPR2 11370

12 13 W 15 16 17 18 18 20 21 2 23

% "KEV 24
.
B b
113 i 2
Nz 42 +
2053 | Spread i + 2
ol foEs E
1 $-min £ i
18 A Groater than & - s
v Less than B
17 T :
it SRS el i SEES oy Cant 0N S
i e S i
8 HHHHE H :
" - "
3 e 235
2 £:
"
R
]
s
8 S
7 £ 8
& H g
s

L

The Redip Research Laboratories. Japan

FREQUENCY (MHz)

FREQUENCY (MHz)

STATION __AKITA

nuuuuuu-nunuu

£-PLOT OF IONOSPHERIC DATA

135'E MEAN TIME

STATION YAMAGAWA

12

83

DATE Ape. 21. 197

1213 W 15 16 17 8”200 2223

-PLOT OF IONOSPHERIC DATA

135'E MEAN TIME
w1

1213 14 15 16 17 18 18 20 2 22 23

DATE

SCALED BY . 2akakima,

The Radio Research Laboratories. Japsn



o A-PLOT-OF HMGSHERIC DATA R 1-PLOT OF IONOSPIIERIC DATA
STATION WAKKANAI DAJE _TELLBW AKITA A
J " I""‘ :l'”l!. 2"5 15 16 17 W 1B 20 2 22 23 STATo SMEE MEA TheE ,M1E-
u \ad i
23]
2 7
n
20 20
- ‘
" "
w
.
L]
“
3
2
E -
>n >
a a
E w
. £

Es ! f H Es
SCALED BY M. Kesvemaler The Rate Mot Lebctter. Jopen
§~PLOT OF IONOSPHERIC DATA §-PLOT OF IONOSPHERIC DATA
STATION _KOKUBUND) 135 MEAN TIME paTg MR2280 STATION YAMACAWA. 135" E MEAN TIME DATE WRZZISM
; O 62 03 04 05 06 07 85 99 W 11 2 13 M 5 6 17 ¥ B 20 2 22
£ KEY
2 ;:" “
ui, o 22
Nz n
) 1:2# »
BE fomn
18 FH{A Groater than M
v Less than
®
“
—~ 2 —~
N N
= x
z —
> >
»
a a
w w
£ . =
L]
.
2
L]
Es £ 4

SCALED BY M.2ekedima The Radio Research Laboratories. Japan



FREQUENCY (MHz)

FREQUENCY (MHz)

Es ¢
5

2
2
2
2
2
2

starion WAHKANAF

JO 01 02 03 04 05 06 07 08 09 10 11 12 13 M4 15 16 17 18 19 20 21 22
335

f-PLOT OF IONOSPHERIC DATA

e MR TR DATE_MR23.1910

SCALED BY _M. Kanvmisto-

STATION __KOKUBUNJ!

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

2
% KEY

v Less than

Il
The Radio Research Laboratories. Jspan

£-PLOT OF IONOSPHERIC DATA
£ WR23.1970

135'E MEAN TIME DAT

£

H

[]
0 01 02 03 04 05 06

SCALED BY

T
HH HiHE

N 12 13 14 15 16 17 18

i

HEHHHE

H 153:
A
w0 08 W

4 The Radio Research Laboratories. Japan

STATION __AKITA

85

~PLOT OF IONOSPHERIC DATA

135'E MEAN TIME

DATEApr. 23 Wm_

o U B2 03 M4 05 % 07 80 0 W 1 12 13 16 15 16 7 1 1 20 u 22 23
u KEY

.7 2
3 X #x
2E, 2
aE; g
20[ | Spread
~ € n
WEt f-mn
18 F=S A Greater than F "
(7 hiLY Loss than i
b - i ! Hip "
it = + s sias s A has senapaat s
) Hi
L "
3
”7 127
2
z‘l
" :
: 5
a 9
w
©
wos L]
s
- : HEH
HHT {1 H
L] : 6
s
‘4 5 4
3 B
2 3 :;' 2
'
H
01 02 03 o4 05 06 07 08 035 10 ‘
& 111 i
Es ¢ fH
5 1
SCALED BY _Z,(Q4e. The Radio Reseurch Laboratorie. Japan
£-PLOT OF IONOSPHERIC DATA
STATIONYAMAGAWA .\ e DATE APR.23. 1979
ﬂanwuuuosunluumulzuuumnuw 220 21 22 23
e . = I S
.
BE . i
21 P
=P
20 | Spread
= $bEs
WE T fomin
18 5 A Greater than
i v Less ¢l
lﬁmﬂ,l:ux
"
3 i3
”?
N
En -
-
Tl :
z
w 3
a’ :
w
o
w o
i
6
s 2 i i
‘ : e i T
H £ { HH §
4 + ‘j :: fa 4
i i T
S :
2 £ i ?
1
+ T B g
05 06 07 08 09 10 11 12 13 14 15 16 17 18 18 20 21 22 23
o TR

The Radio Research Laboratories. Japan



86

§-PLOT OF IONOSPHERIC DATA
starion WAKKANAL o o e DATE _MR24.6%0

unnuuulslimu-uuu|)|l|!|s|7llnzozlztu

u KEY T 24
. f? i

x fx i i

L P

UEEz 2

2041 Spread ' 20
- #bEs i

It f-min

18 }5A Groater than "
v Less_thon

" i mw“*ﬁmml THHHHHA THHHERRET

i A i

FREQUENCY (MHz)

. >
unuuuosunuumu|1|3M|s|t|7u|szurlzzu
I 1

e SEERA R el

SCALED BY . Karvwmals--

ol 111
The Radio Research Laboratories. Japan

£-PLOT OF IONOSPHERIC DATA

STATION __KOKUBUNJL 10 vean mime DATE _MPR 24,910
ulllllll!ﬂlﬂs“llll‘llm"ll‘!lllilﬁlllll!llllltll)

u KEY 2
.§? i
BE b
2, o e 22
P HHHTHE
20fH | Spread 2
- fbEs -
WHIT f-min , :
1A Greater than - ot s
v Less than H it
" T it T T H 3
HEHHE PR THTH i Hi
Ldicst dess aapd s e prensans e s I BEHE e
3 i DR T
- - R e
" Hu
3 EEEE 5
2 - e 1?
~ i
O] s
=" il i £
:: + THE
> : i
o H ©
z T
g ) i ‘ H
g : i
© y HHHEH T
]
i
. : -
L : gt
5
4
‘)
s 1
2 ;

il
S
9 20 21 22 23
THT TR

+

The Radio Research Laboratories. Japan

£-PLOT OF IONOSPHERIC DATA
STATION _AKITR o0 e e DATE Ape._24. 1670

Hnnn'uuun 08 09 10 11 12 13 W4 15 16 17 18 18 20 2 22,23
33

FREQUENCY (MHz)

Es ¢

SCALED BY _Z%_

The Radio Research Laboratories. Japan

f-PLOT OF IONOSPHERIC DATA

STATION YAMAGAWA .. Lo\ Mg DATE APR.24. 1670
90 0 02 03 04 05 06 07 08 09 10 11 12 13 W 15 16 17 18 18 20 2 2 23
- G i 5
: = » 22
i3 2 2
+ H £ "
s 52
+ T g8 T

FREQUENCY (MHz)

m
a

m

SCALED BY M B

The Radio Research Laboratories. Japan



87

£-PLOT OF IONOSPHERIC DATA

f-PLOT OF IONOSPHERIC DATA
station WAKK 135'E MEAN TIME DATE_WR25.10 STATION __AKITA

FREQUENCY (MHz)

Es

- Apr. 25 1M
135'E MEAN TIME DATE
25" 0l 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 ““ 0 02 03 04 05 06 07 08 09 10 11 12 13 1 15 16 17 18 19 20 2 22 23
24 KEY z 24
1: .§2 : :: oer ™ [
nExk - x4 S
2 o i =0 - i 2
282 U2 H
205 | Spread 2 | Spread i H
1o i+ fhEs e -~ $bEs - i
1 f-min i H BET f-min
18 5 A Greater than : i 18 1A Greater then u
v Less_thn i : 4 1 ELY L Y
" :: 35 s223EE "
[ 3 = = B i
L = - : 2
N
1 En
5 . -
3 : t
5
a’ : e
a i
E L} I =+ L]
FHE £
. L it X
. =z 3 :
s fessasii
i SIS
4 — S2ssres 4
, " + i
52 P
2f 2
1
9 01 02 03 04 05 06 07 08 09 10 11 12 13 4 1S 16 17 18 19 20 20 22 23 o "% 08 10 11 12 13 W4 15 16 17 18 19 20 21 22 23 H
A
Sk Es ;
SCALED BY 1. Kowmmelo- The Ralo Resweh L. i
f-PLOT OF IONOSPHERIC DATA £-PLOT OF IONOSPHERIC DATA
sTaion _KOKIBUNIL .\ e oate_AR250m STATIONYAMAGAWA . DATE APR.25.1970
“l. 01 02 03 04 05 06 07 08 03 10 11 12 13 4 15 16 17 18 19 20 21 22 23
P EaEE ZEEHER N
N N
: S
oy sy
F4 =z
i i
= 2
a a
w w
x &
Es

HHHE

T

y S
The Radio Research Laboratories. Japan SCAI.ED BY ‘&%M‘ The Radio Research Laboratories. Japan

SCALED BY



88

starion WAKKANAL

-PLOT OF IONOSPHERIC DATA

135'E MEAN TIME

"nnunuunuunuu

12 13 U 15 16

DATE PR 26,870
17 18 19 20 2 22 23

o : 2
o ¥
wE s :
2Eo 4o 2
NEz
20 1 Spread %
- foEs Hit
WE Y fmin i
18 [ Greater than HH HH 1
v Less than i i 1 H
”
- : s uxn“
8 TR : T
5 T
+ T
" ! "
1
2 :
r
zll
§" i
s i
a’ i i
w
« £
[ :
x £
6 : :
s
4
3 i
2 =

The Radio Research Laboratories.

SCALED BY Jumm

£-PLOT OF IONOSPHERIC DATA

STATION __KOKUBUNJ!

00 o1 02 03 04 05 06 07 08 03 10 11 02 13 14 15 16 17 8 19 20 2 22 23

25
KEY
b . §?
x fx
nfE, o
16
1
+ fbEs
WE 1 fomin
18 FH A Greater than
v Less than

135'E MEAN TIME

DATE PR 26,970

:

FREQUENCY (MHz)

. £
0 01 02 03 04 05 06 07 08 09 W0 11

HHHH T
T T

|z|zuls|6|1|u|sntlnu
¥ T L

The Radio Research Laboratories. Japan

FREQUENCY (MHz)

FREQUENCY (MHz)

f-PLOT OF IONOSPHERIC DATA

STATION __AKITA

135'E MEAN TIME

DATE Ape. 26 1970

nnnnuul!lunnuu

12 13 M 15 16 17 18 18 20 21 22 23

i KEY

5 . §? 24
x #x igiis H 3

uf, 4 22

NE2 6 + e

20f5 | Sproad i 2
- fbEs £

WY fomn e

185 A Groater then - .
v Lo thn i

1”7

" : %

. i

L "

3

T
& HEHHE
& 3F 33
3 :

T

unnuu 5 %6 07 00 00 0 N

[

o
uuuunnuzlﬂul:ﬂ

SCALED BY M

The Rédio Research Laboratories. Japan

£-PLOT OF IONOSPHERIC DATA

STATION YAMAGAWA

135'E MEAN TIME
“HIIC!MUISIIYIIHWII

DATE APR.26.1970

12 13 4 15 16 17 8 19 20 21 22 23

k) = KEY = -

o
= I
uf, o
i n :
20 | Spread +

~ fbEs it B i i
ol HH
18 | A Greater then 1
1w Less than

ErfHEy T

by G FHHE

3 H : 2
i £ FHEEE
RE i Has i .
::: F : : R
H H S
0 0 02 u w05 66 07 no n 13 14 15 16 17 1819 20 21 22 23
JRPoSENRE RIRY POCeONRE T

SCALED BY M_MM-

The Radio Research Laboratories. Japan



89

£-PLOT OF IONOSPHERIC DATA f-PLOT OF IONOSPHERIC DATA
STATION M 135'E MEAN TIME DATE_MR27.8T STATION __AKITA BRI e DATE Apr. 27 19M
“" 0 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 : “" Ol 02 03 04 05 06 07 08 03 10 11 12 13 4 15 16 17 186 19 20 21 22 23
Hoe 2 KEY HT 2
: - 2 . §? - it
E T 22 22 ::: i i : 2
* L= P
20f= | Spread 2
- bEs il i
; WEIY -min i
185 A Groater than - = s
i %*: i 17 LY Less_than s
HE [ HiH e “ Hit HHEH R e R
f i S T IR TN fais s oo ena et 0 — el s bt
HiH T !ﬁmmwﬂﬂ_i}l{:l. jisty| FEH T R R EEE

FREQUENCY (MHz)
FREQUENCY (MHz)

B 112 13
.

T LT TS

SCALED BY __Z,(Ahe. “The Ratle Reserch Laboratoies. Japan

£-PLOT OF IONOSPHERIC DATA £-PLOT OF IONOSPHERIC DATA
STATION _KOKUBUNJ! 135'E MEAN TIME DATE M2r.en STATION YAMAGAWA 135"E MEAN TIME DATE_APR.27.1970
LU 0 02 03 W US 06 07 08 09 W 1 R 13 W 56V 2022 "] n|rn1 o:‘u 05 u'n1;”n ns' w.:u 12 13 W4 15 16 17 18 19 20 21 22 23
e - i u KEY
R met
2H,
)= P
20 | Spread
~ #bEs
W f-min

FREQUENCY (MHz)
FREQUENCY (MHz)

07 08 09 10 11 12 13 14 15 16 17 18 13 20 21 22 23

Se I

The Radio Research Laboratories. Jspan



90

-PLOT OF IONOSPHERIC DATA

station WAKKANAL [ Loan mme DATE MR 28,1910
00 01 02 03 04 05 06 07 08 09 112 13 14 15 16 17 18 18 20 21 22 23
i 8 |

HEHHI

1 i i -
T T 7
HHHHERHHIEY i i
5 -
" —Hu
i i
it S i
b i i
2 = -

FREQUENCY (MHz)

The Radio Research Laboratories. Japan

fh
SCALED BY _M. Kanemmslo-

£-PLOT OF IONOSPHERIC DATA
n
STATION _KOKUBINJL o rime DATE_WR281D

o0 O 82 03 04 05 06 07 00 09 10 1 12 13 W 15 16 17 18 18 20 21 22 23

El KEY - 2
nfe 7
x #x
nE, o : +H 2
Nz a2 53 : :
20F7 | Spread o - iz
~ #bEs 1
PE 1 f-min :
185 A Groater than - i 1
v Less_than
” =
HHHE { i
B T T 16
A HHH
" 2 s S "
!
R HEE
2
3
5 n i H
N i
5e
z
i i
Y :
a 9
w
o«
W

FREQUENCY (MHz)

Es

FREQUENCY (MHz)

m
a

£-PLOT OF IONOSPHERIC DATA

STATION TA OEE R THE DATE Apr. 28 1670
!I“ 04 05 % 07 08 09 10 11 U2 13 M4 15 16 17 18 19 20 21 22 23

.
83 04 05 06 07 06 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23
n

-PLOT OF IONOSPHERIC DATA

STATION YAMAGAWA ... DATE_APR 28 1070
ﬂunnuuusnwuuuuuuuunswunnnzzu

) ”KEV HEE 24
.
BE 6
2FH, 4o e 2
ANEz h - i3 it i3 + HHEET
20f | Spread : —t 2
+ fbEs T L
PE f-mn S ¥ HEHH R FE
18 FH A Greater than + + + T * e
v Less than : N FEHEEH
L 3 7 +
;i HHH H =
e
“
EHE
HHE +
13 i -
THE
2 +
n =
- 25533
i as :
T 17 + $3s
0 1HHERT
9
s i +
"v =

Hi HHE T :
04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 2.
1 T I o] I

. i
0 o 02 03

3
i

t

i
SCALED BY <. sdidorme

srox

i
The Radio Research Laboratories. Japan



£-PLOT OF IONOSPHERIC DATA
STATION m

. 1970
135°E MEAN TIME DATE__#PR20.810

o0 0 02 03 04 05 06 07 08 09 10 11 12 13 1 15 16 7 18 18 20 2 22 23

FREQUENCY (MHz)

FREQUENCY (MHz)

-

07 08 08 10 11 12 13 14 1

0 02 03 04 05 05
T

I
SCALED BY _M.Kewmmslo

The Radio Research Laboratories. Japan

#-PLOT OF IONOSPHERIC DATA

sTaTion _KOKUBUNJ! L paTg MR 20.0M
o M 02 03 04 05 06 07 08 09 10 11 12 13 W4 U5 16 17 18 18 20 2 22 23
2 KEY

nf® f?

i
#x
fo
#

Spread 20
#bEs H
F-nin
Greater than 18

o
x
°
z
20F51
1
A
v Less than

3

H :: aaasaiiitis diaeaas iiasnas

TR

2

13 14 15

15

0 07 08 03 10 11

FREQUENCY (MHz)

Al
Es ¢
7

FREQUENCY (MHz)

91

f-PLOT OF IONOSPHERIC DATA

STATION _AKITA . e DATE Ape. 20 16%
u"llllllllﬂill"“ﬂl"III!MI!%I?ICI!IIZIZI!J

B 24
23]
2 22
2
2 20
"
e
”
15 16
3
" "%
n
2 2
n
L] 0
s
s ]

[
% 01 02 03 04 05 06 07 08 09 10 12 13 14 15 16 17
i an ] T il

SCALED BY _Z%_

‘The Radio Research Laboratories. Japan

f-PLOT OF IONOSPHERIC DATA

GAWA
STATION YAMAGAWA — VEAN TiME DATE _APR.29.1970
“W Ol 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

2 KEY 2
nie

% fx it
2, 4o H 22
Nz 6
20F | Spread

~ fbEs
T fonin
185 A Greater than
Y L

i

SHE
i
“
13 =
”
n

T
0
9
L]
i
€
5
4

—
3

HHEE

2 : Xz = =2
i
0
00 01 02 63 04 05 06 07 08 09
o T
I
P

LED BY . tdHoma

SCA

The Radio Research Laboratories. Japan



92

f-PLOT OF IONOSPHERIC DATA

3
starion WAKKANAL e mme DATE _WR300
“"u““lﬁ‘o"“.”“ﬂ“"Il"ll"ﬂllul’

FREQUENCY (MHz)

B

i EEERE
e

i

SCALED BY M. Kanmmale-

£-PLOT OF IONOSPHERIC DATA

APR 30.970
STATION _KOKUBUNTL 55 ¢ mean TiME DATE
nﬂ‘ﬂﬂullllﬁﬂﬂﬂlllltBIlB!illllBtllllllJ
k2 24
wil
2EE,
Nz 2
20 | Spread
- #bEs
BRI f-min
18 FH A Greater than
v Less than
”
jé [ERE ‘
H i
% : 3t
“
"3
;
7
F
4 n
>
o 0
z s +
u i
a s
2
ws L)
1 HE
L .
5
4 4
3 T 2
2 e ?

Es

SCALED BY _T. Kodqumd

£-PLOT OF IONOSPHERIC DATA
STATION __AKITA DATE _Aer._30. 10

00 01 02 03 04 05 % 07 08

135'E MEAN TIME

25
2
2
2
2
2
[
[

[

13
C 1”2
z
F
>
ey »
z
w
2
a
w
4
= [
.
.
3
2
o
Es i H T O T e

§-PLOT OF (ONOSPHERIC DATA
STATION YAMAGAWA ... ... pATE _APR.30. 199
!5"|Il““l5.|"..lll|IIDMHIG"!III)HU!!I.‘

% KEY
uE 7 B
x $x
ui, S 2
Ui :
20£- | Spread = - : = »
- fbEs : H i
BT fomin : Eiis :
18 A Groater than H HHT o
hi o om IS _ S :
Wi R R ‘
TS T T ®
- SR R
" s - - - "
. ' HE i i LSRR EEE
T :
” - 2 328513353 i
3 ~ .
Fn :
& o
Z
]
a*
w
4
wos ]
1
6 : 2 6
s =l Sl
4 5 i 4
. ] £ i
i : i
2 - 2

Es

SCALED BY «f. /dome

The Radfo Research Laboratories. Japan



SOLAR RADIO EMISSION

93

Flux Density and Variability

Month: April 1970

Observing station: Hiraiso

Frequency: 200 MHz

Flux density( Variability
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Note

No observations during the following periods:

11th 2000- 12th 0015
13th 2300~ 2400
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SOLAR RADIO EMISSION

Month: April 1970

Observing station:

Flux Density

Hiraiso

Frequency: 500 MHz

Flux density 10" %% >(Hz) "

UT 00-03 03-06 06-09 21-24 Day
Date
1 33 3k 35 32 33
2 34 35 36 30 3k
3 33 34 3k 31 33
4 3h 35 36 31 3k
5 35 3h 3k 30 33
é 3k 33 35 176 33
7 92 64 77 42 100
8 38 4 Lo 34 4o
9 35 Lo 39 33 37
10 35 39 36 31 36
11 35 36 36 32 34
12 36 36 38 38 36
13 39 38 39 38 38
14 Lo 39 36 37 38
15 37 39 38 3k 38
16 34 33 32 30 33
17 31 32 32 33 31
18 33 33 31 30 33
19 31 31 31 29 31
20 30 31 30 27 30
21 29 31 30 29 29
22 32 32 31 - 31
23 30 31 31 29 31
24 30 29 29 29 30
25 29 29 29 28 29
26 28 28 29 27 28
27 28 28 29 30 28
28 31 32 32 31 31
29 31 31 31 31 31
30 3k 36 34 29 33

Note No observations during the following periods:

22nd 2000-

2400
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Month: April 1970
Observing station: Hiraiso

Normal observing period: 2000 - 0910

Distinctive Events

(single-frequency observations)

(sunrise to sunset)

Date Frequency | Starting | Time of | Duration | Type Flux density
time maximum 10—22wm—2(Hz)-1 Renarks

MHz uT uT minutes peak mean

2 100 0040.3 0040.8 1.7 c >300 | >130

2049.0 2051.0 2.5 o >3k0 | >100

2224 .7 2225.0 5.0 (o >340 > 30

8 500 2329.5 | 2332.5 9.5 c 970 170

2349.0 2350.2 21.0 (o 4s0 80

200 2332.0 2350.0 35.0 c 200 50

100 2334.0 2351.0 31.0 c >320 | >100

12 100 0740.0 0740.0 1.5 c >210 > 60

13 500 0418.5 0419.2 7.5 c 160 10

200 0418.0 0420.0 9.0 (o8 1650 20

100 o417.7 0428.0 15.5 c >240 | >120

15 100 0034.5 0035.2 2.5 C >190 | >140

500 ok14.5 0416.0 30.0 c 630 30

200 0416.0 28.0 c > 2400 >160

100 0416.0 o418.0 Ly, 5 c >170 >30

0827.7 0828.0 1.3 C >140 >50

0853.7 0854.2 1.5 c >140 >90

16 100 2033.0 2033.5 1.0 c > 200 > 50

2122.5 2123.0 0.8 c > 200 >80

17 500 0130.3 0131.5 7-5 o] 80 20

200 0130.0 0131.0 240 [ 80 20

100 0129.5 0131.0 2.5 c > 200 > 8o

200 0733.2 0734.0 1.5 ¢ 130 20

100 0733.3 0733.5 2.0 c >170 >20

18 100 0436,0 | 0438.0 3.0 c >210 | >30

0732.0 0733.5 3.0 c >210 >80

25 500 0036.0 0037.5 5.0 c 30 5

200 0036.5 0037.0 2.0 c 180 30

100 0036.7 0037.2 2.5 (o} 90 20

26 200 0124,2 0124.5 1.5 v 90 30

100 0124.0 0125.0 3.0 c > 250 >140

28 500 2114.2 2116.5 14.0 G 360 60

200 2113.0 2126.0 16.0 c 10 5

100 2113.5 2126.0 18.0 c 150 50

29 500 0101.5 0109.3 14.0 c 170 20

200 0056.0 0107.0 15.0 o} 20 5

100 0051.0 0107.0 37.0 c >300 20
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MEASUREMENT OF HeF, FIELD STRENGTH ( UPPER SIDE=BAND OF WWV )

APR 1970 FREQUENCY 15 VHZ BANDWIDTH 80 HZ RECEIVING ANTENNA ROD 45 M

MEASURED AT HIRAISO

oXV 9% 94M 9% 93H M 2 9 9ZH 98K Qi 1S 1AM 12W 3M R RSN 1S 124 18R 13N T8N TN £2N {3
1 £ 7 9 10 11 2 -8 =3 & Eg E.;: -8 =9 -4 4 9 6 4 2 =8 1 -2 -1 1
2 C L1005 4212615 M2 3 1 €3 E? 3wl =108 Bl mb ik 1 0 )
3 1 0O 6 10 1lg 26 6 4 23 1l 21 20 6 7 4 2 =2 5 17 1 4 6 5 3

4 &, &% L1 12 15:22.27 258 2 Eg «2 7 E? 1. =2°- 2 10" 6. .10 0 5 5 2 2
5 3 6 10 10 1l 24 26 27 20 2 ?? 5 12 3 0 6 10 12 9 7 9 3
6 3 6 5 10 15 22 23 4 : 9 7 E? -E? E; E§ 5 10 7 =4 =7 =2 =1 3 =2
7 3 =2 3 5 5 =2 -8 =8 =1 ~l in. 2 E% et | Eg 8 9 6 0 1 3 4 <6
8 0 5 5 19 4 24 17 15 5 5 1 1 L @ity T TF3 18 Ve Eg 6 2 O
9 -58 -1 1 8 "2 1% /& 1 & 11 13- &% O 58 #F 8. W75 7T @ W '8 T 12
10 17 2 13 -2 17 27 16 15 8 8 17 6 3 12 8 l4 13 0 8 =4 0 -1 3 1
11 -3 3 0 12 16 19 26 27 31 20 12 S 7 12 17 2 8 8 23 5 13 3 2 6
k2 g 12 1 8 17 19 17 2 4 7 1T 1 2 E% 6 12 10 -6 1 6 2

13 0 2 12 9 16 19 17 25 8 13 6 2 4 16 6 1 6 8 7 1

14 3 4 4 10 le 22 25 24 24 14 6 8 3 1a 9 11 9 .13 8 ik 1 -1 -1 =2

15 1 3 7 9 7 17 27 29 26 9 28 32 18 12 9 8 8 9 2 5 2 3 1
ES
l6 6 4 8 16 22 26 29 24 7 8 3 -1 =2 - okl 1 20 10 16 10 16 8 14 6
S ES ES ES
17 6 2 6 5 19 0 .E-Z 2 & 0 0 =3 0 2 10 8 4 13 9 9 8 7 7 4
E :
18 -1 =1 6 9 11 10 15 13 11 10 3 15 19 13 11 19 12 -Tg 1 8 6 0 =5
E ES
19 -2 -1 7 5 14 15 10 2 3 3 ? -4 =4 6 9 11 6 =17 9 19 15 <5 15
ES ES ES ES ES §s
20 3 3 9 3 & 0 <9 =5 1 3 -1 0 0 -5 =10 =3 S 4 =31 =31 13 =6 7 0
ES ES ES ES . ES €S g5 S
21 5 5 8 14 19 17 <7 =9 2 0 5 1 =5 -5 =11 =10 16 =32 =32 =14 -9 -%2 -9
ES S ES ES S S S S ES S ES ES ES ES S
22 =24 —§8 -21 =18 -Es -%3 -Eb -8 57 -4 =6 -Eo =10 =7 =6 0 -8 -EA «24 =11 =12 =12 <6 =8
ES ES ES
23 -6 =3 1 5 g 11 15 0 6 0 3 3 -3 4 -1 3 5 16 10 =3 =1 =1 =9 =19
ES
24 -7 =15 =11 4 0 =3 =2 9 10 8 5 =1 5 8 5 1 2 6 =3 =1 =1 =4 =9 =12
ES ES ES :
25 -1 =13 =17 5 6 1 =15 1 3 -6 11 14 9 15 6 5 8 20 21 10 =2 =7 0 =4
E ES
26 -4 =9 =9 3 1 0 6 1 2 4 2 - AT -8 2@ 3 1 3 2 [¢] 0 1 0
ES ES ES ES

27 -3 =8 =9 =6 =2 10 =2 3 4 6 12
28 =5 2 2 =3 8 10 17 1le 16 3 4 2 25 1 22 17 16 16 11 8 1 =3 =5
29 6 2 2 1l 31 17 R24r 24 25 7 5 2~ 1Y 2% 9 13 10 4 6 T =2 0 1 =4

30 -7 0 5 6 22 21 11 6 11 12 =4 =4 3 26 22 7 & 8 3 2 10 13 15 7

CNT 29 30 30 30 30 30 30 29 30 30 30 30 30 30 30 30 30 30 30 30 29 29 29 29

us Uus UsS ES US
MED 0 2 6 8 11 17 15 6 6 4 5 2 2 9 4 6 8 8 7 2 4 1 1 0
S
up 6 6 11 14 19 26 27 E‘) 9 l6é 20 1le 16 10 4 8 9 6
ES ES . S ES ES S ES ES ES ES ES ES S ES
LD -7 =13 =11 -3 0 =2 E9 -8 =1 El =2 =4 =9 =5 =5 =1 =2 1 -%4 -11 =3 =7 =9 =9
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MEASUREMENT OF HeF, FIELD STRENGTH ( UPPER SIDE=BAND OF WWVH )

APR 1970 FREQUENCY 15 MHZ BANDWIDTH 80 HZ RECEIVING ANTENNA ROD 445 M

MEASURED AT HIRAISO

L -4 =4 =4 5 11 16 24 29 30 27 28 21 11 7 4 =5 6 11 -1 1 4 =1 =1 =6
ES ES ES
2 =7 =7 =4 2 -°11 18 21 23 27 28 29 28 1 21 7 =4 0 15 11 1 4 0 =6 =6
E
3 -‘S[ =7 2 6 le 21 27 27 27 19 20 15 T 8 20 1 16 20 11 =4 9 -1 =4 =3
ES ES
4 =4 =5 2 4 8 18 22 25 28 11 9 27 25 11 7 =3 10 18 11 10 4 =2 =8 =4
ES
5 =1 =9 1 6 13 20 24 28 26 26 22 24 24 24 24 4 16 17 18 7 2 =3 =4
ES ES E ES ES' ES E ES
6 =7 =6 =3 5 12 22 24 26 23 26 28 20 -5 =7 g =2 =3 16 =11 =1 <6 =10 -1?. -12
E E ES
7 -1% -9 =9 0 8 15 22 30 29 29 27 30 21 16 4 8 9 22 13 0 5 =1 =5 =6
ES ES
8 =11 =10 =5 6 15 22 26 271 27 28 26 3 24 26 6 =5 0 25 13 0 2 =3 =5 =11
E - E
9 -1? -8 =5 -4 10 16 20 25 26 29 28 25 24 20 17 25 24 21 7 6 5 5 =3 =
ES ES ES ES ES ES
10 -2 =3 =4 0O 11 19 24 26 28 28 28 26 15 1 4 21 16 9 =4 12 3 -6 =3 =9
ES S ES ES
11 -8 =6 =1 ?0 12 16 22 27 32 29 29 30 25 28 17 22 21 12 12 5 4 =4 =3 0
ES
12 -8 =9 =3 2 13 18 25 23 26 26 21 21 14 9 13 6 15 <6 5 3 -5 =7 =7
: G c C C
13 -9 =9 =2 3 6-12. 22 27 23 29 2616 21 17 .24 le 11 22 7 -1
ES
14 =4 wh =2 5 14 18 25 24 25 28 21 27 26 18 26 18 7-19 2 3 1 =2 =2 =2
ES
15 -1 =10 =6 5 ~-14 18 21 28 30 27 25 25 17 30 13 17 23 17 6 6 7 -1 =4 =1

16 -4 =3 =2 8 11 19 19 28 28 28 24 23 21 18 16 21 20 25 14 2 5 3 0 -4

S S

17 -3 —EZ -4 5 l6 18 24 24 24 271 24 23 28 22 9 25 9 13 16 6 0 -1 =3 Eg
s 2

18 —E& -5 =8 1 8 14 23 24 27 30 27 24 19 18 22 1l 18 19 9 5 2 -1 =3 a6

ES ES

19 -8 <5 =2 5 8 17 22 25 26 27 30 24 24 19 19 19 15 8 2 3 =2 =7 =6

3
ES
0 25 =16 =31 1 5 1 =3 <5
ES
32

20 =5 =5 =2 6 11 15 19 20 22 20 18 13 10 =3 =l
ES. ES ES ES
21 -6 =4 0 2 10 17 20 20 24 24 20 30 18 =7 =6 19 =7 = 0 5 2 =6 =18
ES ES ES ES ES ES ES ES ES
22 =24 =12 =8 0 7 11 .12 1 0 4 =3 =3 =2 =7 3 =7 26 =9 =12 <=2 4 =10 -7 =9

E
23 -8 =7 2 7 11 13 21 26 25 29 25 24 19 14 13 8 19 25 =11 <5 =2 =4 <7 =

» ES
24 -9 =4 2 & 9 13 16 22 23 25 26 21 25 25 22 29 25 16 0 7 0 =5 =9 =4

)
25 -SS -8 =5 4 7 15 17 22 25 25 23 22 23 20 20 10 22 16 14 5 3 -3 =3 a5

26 -2 =5 0 3 10 15 21 23 25 27 17 20 24 22 17 13 24 18 i 2 0 1 =1 52

ES ES ES i " ES

27 -8 =3 =5 2 12 15 17 20 26 25 24 25 26 25 25 25 15 17 17 3 5 0 -8 =6

S S

28 =10 -9 =8 0 3 10 18 20 22 26 24 26 19 17 20 17 22 19 13- 6 1 =2 55 E7
ES

29 0o 2 I 8 9 22 24 28 28 21 25 25 24 24 19 11 171 25 4 2 3 =4 -8 =9

ES ES ES

30 -10 =8 0 5 4 6 15 19 23 23 24 24 22 22 19 19 22 16 2 4 7 =2 <3 2

CNT 30 30 30 30 30 30 29 30 30 30 30 30 30 30 30 30 30 30 30 29 29 29 29 30
MED -L-,g 52 -2 U‘50 10 16 22 25 26 27 25 24 21 18 16 14 17 17 6 Ug 3 =2 -E-g Eg
up -1 Eg 2 Eg 15 22 25 28 30 29 29 30 26 26 24 25 25 25 14 E; 7 2 E% E?
Lo -%g -%8 Eg E(S) 4 11 16 20 22 19 17 13 E; -3 E% E% 0 E"sl -12 E% 0 Eg Eg -%?



Time in U.T.

RADIO PROPAGATION QUALITY FIGURES
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SUDDEN IONOSPHERIC DISTURBANCER
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(s.1.D.)
HIRAISO Time in U.T.
Apr. SWF Correspondence
Drop-out Intensities (db) Start- Dura- T 1 F1 Solar M
1970 | co 1M HA TO HB SH time tion ype TP &7€ | Noise ag.
8 36 35 23,30 30 Slow 3 X
9 x 03.33 14 S X X
9 X 03.56 32 Slow X >3
15 19 29 04.13 59 S 2+ X
18 ’'d ool 04.15 18 Slow 1-
18 11 06.23 15 S d:
24 8 09.07 13 S 1-
25 20" X X 00.36 20 S 2- x X
28 8 X 21 .19 20 S 1- X
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INUBO
1970 S P A
Apr. |Phase Advance(degrees) Time(U. T. ) Remarks
DATE |GBR WWVL NAA NWC HAR |Start End Maximum
1 12 0406 0540 0425
1 12 |2240 2326 2248 X
2 15 44 37 |0415 0550 0425
2 15 16 0644 0740 0655 X
3 16 9 |0040 0114 0052 X
3 16 0450 0533 0505
4 o |2338 0015 2350
6 17 4 v |2338 0116 2345
v 12 0550 0622 0558
v 28 0730 0824 0746
7 25 19 16 26 |2222 2305 2229 X
v 18 9 16 28 |2312 0012 2318 X
8 68 57 |1950 2053 2001 X
8 | 28 54: vs: 96" 114" [2329 0230 2338 X
i * k3
9 30" 36 29 w2 83 |0317 0458 0412 X
9 18 24 0655 0val 0704
10 18 19 45 40 |0113 0227 0127 X
10 22 16 15 |2334 2353 2341
11 | 19 25 16 56 44 |0206 0326 0218 X
11 11 4 13 2314 2355 2322 X
12 9 |o0os5 0215 0113
12 15 16 0743 0823 0750 X
13 6 36 =24 |0422 0515 0428
13 v - 40 0523 0700 0547 X
13 16 |2008 2024 2017
13 14 50 62 16 55 (2209 2324 2217
14 | - 18 24 20 21 [0033 0117 0042 X
14 4 8 4 |0235 0258 0241
14 | =21 21 40 18 |0617 0712 0626
15 11 15 12 13 (0029 0111 0038
15 | 110 114 126 160 154 |0414 0704 0427 X
16 15 14 10 =20° 15%|0218 0312 0231 X
17 30 38 28 48 40 |0131 0225 0138
1 11 2156 2230 2210 X
ik 13 81 39 32 37 |2340 0026 2350 X




1970 S P A
Apr. |Phase Advancs(@egrees) Time(U. T. ) Remarks
DATE | GBR WWVL NAA NWC HAR Start End Maximum
18 81 10 12 11 0032 0114 0045
18 10 290 36 35 0206 0303 0216
18 13 §§ 31 0323 0400 0330 X
18 20 77 29 40 46 0408 0526 0430 X
18 | 45 27 31 44 22 0624 0720 0631 X
18 7 RRO7 2R2R6 2219
18 | 12 4 12 2220 2248 2232 X
18 25 15 4 13 2306 2337 2313 X
19 16 7 0242 0313 0248
21 = 12 6 0323 0412 0340
24 — 20 14 0153 0233 0202 X
24 — 6 0326 0352 0335
24 - 8 5 0416 0430 0420
24 - 16 13 0434 0521 0442
2¢ | 28 - 16 0906 0936 0912
25 40 - 58 96 99 0037 0300 0046 X
25 15 30 40 22 0432 0553 0440 X
27 e 7 0204 0236 0214
pard 7 R328 2350 2333
28 26 34 2120 2230 2132
29 19 12 12 0050 0200 0122 X
29 19 24 35 0203 0300 0212 X
29 6 0319 0345 0325
29 = 18 1954 2038 2004 X
30 5 0059 0115 0105
30 9 0210 0237 0216
NOTES (1): The letter E or D attached to a time shows

that the pertinent time is earlier or more

delayed than the given time,

(2 : The mark * shows a multi—peak event.
(8): The mark ** shows a time on the day before
the pertinent day.

respectively.
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IONOSPHERIC DATA IN JAPAN FOR APRIL 1970
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