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SITE OF THE RADIO WAVE OBSERVATORIES
AND HIRAISO BRANCH

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

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

foFR . .\

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 Es layer 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.
KE2 The minimum virtual height, WF2, 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 K'F is identical with the carrent KF2 when F region
stratification is absent, e.g., at night, and with the current 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
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ypF2

wave component at a frequency equal to 0.834 f, 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 Ff trace. (The difference between hpF2 and
the virtual height at 0.969 foF'2).

Descriptive Letters

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

A

B

mozZz2 2 - T @ T

n

—

N=<X =<

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 influenced 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.

J 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 E's

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
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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.)

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.

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.

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.

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.

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.

Time and Unit

Daily Data

The time is expressed as U.T.
The unit is 107#*W-m *Hz™' for both components of polari-
zation.

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.

c. 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



£40 Hz bandwidth.

The tabulated field sirength 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: Measurement influenced by, or impossible because of, any non-propagational
reasons.

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

U: Inaccurate measurement influenced by interferences, atmospherics, or non-

propagational reasons.
E :  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.

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

(1) 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 (Lima)
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)

Stari-time and Duralion

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.

(ii) 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 "
Locati = Distance (km) to
N G e IOE. Station | Frequency | Radiation | Inubo along the
as eographic | .1 | (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 | 223 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 HAZ2 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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WAKKANAL LIST OF MEDIAN VALUES
M 135° E Mean Time (G.M.T.+%h)
o] 1] 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 [ 18 19 20 21 2 | 2
MED| o077 | o77 | o74 | o71 | o | 076 | o079 | o9 | 077 | 073 | 073 | o | 076 | ov5 | or5 | o076 | ovs | o76 | o078 | o8z | oss | 036 | ods | 80
foF2 loNT| o4 20 22 23 26 29 29 28 27 26 27 27 27 27 27 28 24 25 26 28 28 26 26 27
QR 012 | 006 | 008 | 010 | 008 [ 009 | 015 | 019 | 015 [ 015 [ 011 | 003 | o1 | 012 | otk | o11 | ot | o | o0 | o13 | o | o1z 010 | 007 |
P 300 | 4oo | 450 | b95 500 | 470 | k0o
oY 3] 12| w | 8 6 | 12| 3| B i
foF MED| E 160 238 295 315 320 | 300 235 10 E | |
CNT| 25 15 26 29 29 2 | 2 oy P Cll | | —
MED| jo25x | J023X | Jo22X | 016 | 020 | 030 | 037 | o43 050 | JO47X | JO42X | JOU6X | JokOX
foes IONT 30 | 30 [ 30 | 30 | 30 | 30 | 30 | 30 2 | 29 | 2| »]| %
QR) 016 | 012 013 033 | 039 | oss | 031 | oko
fmin iﬁ = ] E L 5 |00 o012, | 095, 017 | 016 [ on E E
iCNT| 30 30 30 30 30 30 30 30 29 | 29 | 29 30 30
(3&&)0 Meo] 265 | 270 | w0 [ 270 [ 265 | 270 | 270 | 275 | 275 [ 280 [ 280 | 280 | 275
F2 (CNT[ 24 20 22 23 26 | 29 29 28 o = ERE R
M MED | 325 | 335 | 340 | 3% 338 | 338 | 325
1(3000)), = G il il il [ e
FijonT] 2 12 5 | 15 6 8 3 [
i fﬂ¥ 345 | 338 | 345 | 310 3% | 325 | 315 1
onT| 3w [ a1 [ & 22 [ 8| & I T
wr M) 295 | 295 | 288 | 292 | 275 [ 250 [ au0 | 240 2% [ o0 | 220 | 15 | 215 | 0 | 20 | om0
entl 28 [ 26 [ 28 [ 0o | 2 [ 2 |3 | w7 8 [ 15 w | 5] w9 | | 23] %
wes MEP| 100 | 100 | 100 | 100 | 105 | 120 | 120 | 120 110 | 110 | 110 | 110 | 110 o5 05 105
ot 21 23 20 15 19 | 16 20 28 25 | 2 7 [ 2| % 3 7
or2 "2 e
[oNT] —+—t e
| |
yPF2 o] - i J} — 1‘7 —
.
IONOSPHERIC DATA
oeservep aT: AKITA - LIST OF MEDIAN VALUES
_ Munis;o 135° E Mean Time (G.M.1" +9h)
om0 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 2 21 22 23
MED| 082 | 080 | 076 | o7k | o071 | o7k | 082 | 086 | 086 | 078 | 076 | 080 | 082 | 082 | o8 | O82 | 083 | 083 | 083 | 086 | 082 | 085 | 086 | O%%
foR2iONTl 26 | 27 | 27 | 27 | 22 | 30| 30| 30| 30| 30 | 28 | 27| 26 | 28 [ 29.] 30| 29[ 2| 2| 2| | 27| 26 | 2 |
QR o010 009 010 008 007 006 014 012 016 014 012 012 014 015 015 013 013 015 015 013 011 006 011 010
toF1 [MED . 480 | 500 | 550 | 560 | 555 | 560 | 550 | s40 | 530 | 500 | 480 | 425 | L O
Tl 16 13 A 21 | 22 20 > 24 19 16 6 | |
o M) E 515 | 345 | 360 | 375 | 388 | 3% 360 | 330 | 295 | 245 | | [ 7
onT] 7w [ & | w ][ & w9 n| & 3 7 S w | 2] 7 b [
MED| jo28X | JO33X | Jozax | Jo26x | Jo23x | 025 036 | JO4BX | JOSBX | JO62X | JOB5X | JOSIX | JOE3X | JOSEX | JOS7X | JOSIX | JOS3X | JOSEX | JOS4X | JOUEX | JOUEX | JOuEX | Jou6x | J039x
fofs N1l 30 | 30 | 0 | % | 30| 30| 30| 30| 30| 30 | 29| 29| 2 29 | 30| 30 | 29 | 30| 30| 30| 30| 30| | 2
@ RIDO24 | D015 | D016 | D018 | DO12 007 021 026 031 028 | 025 043 o024 033 | 025 030 052 | Ok | o1 0k 045 035 | 034
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80 e o | 8] w| 6] o] 9] 21| = o9 [ 15 3 =l
v 328 | 308 | 315 | 320 [ 3% [ 370 | 530 | 360 | 340 | 33 320 | 335
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- MED| | o [ | | )
CNT| | ‘ 1
MED| | | T
s N i B i T I’ i
|




12

OBSERVED AT: KOKUBUNIL

IONOSPHERIC DATA
LIST OF MEDIAN VALUES

_ duniglg 135° E Mean Time (G.M.T.+9h)
o | 00 | of 02 | 03 | o4 | o5 | o6 | o7 | 08 | 09 0 [ 1 12 | 13 14 15 16 17 8 | 19 | 20 | 2 2 | 8
Med] 083 | 084 | 080 | o7+ | 070 | o7 | 084 | 090 | 086 | 081 | 083 | 033 | 087 | 091 | 091 091 | 090 | 090 | 039 | 091 087 | 086 | o34 | 036
foF2 joNT| 23 | 23 | 21 27 | 2 0 | 30 | 8 | 29 | 25 [ 2 7 | 26 | 2 | 8 | 29 | 8 | 22 | 8] 8| 5 | 2 T a0 | 2
@’ 012 (o011 |00 | 008 | o009 [ 012 | om | o011 [ote |08 |00 | 013 |00 | otk | o7 o | o2 | 015 | 017 | 018 | o1 | 008 | 0o8 | o1 |
tor1 2] US0L | 490 | 515L | 545k | 550 | 560 | 5% | 560 | 540 [ 520L | 5200 | 35L| 420l O
(CNT| 3 2 8 10 12 10 1 12 15 17 12 4 1 |
o [0} 210 | 275 [ 312 | 45 [ 370 | 380 [4oo usgsa | 390 | 380 | 360 | M0 | 300 1
ol 1 20 16 13 13 8 7 8 | 1 12 | 18 19 15 |
WED| JOWEX | J029X |JOZOX |J029% |J026X | 029 | 036 |J051X [JO52X | JOGIX |JO7AX |JOG4X | 059 |JO63X |JOS7X | OWE | JOM9X | JOSOX | JO JOSHX | JOB7X | JO52X | JO32X
v ol 3 | 30 | 3 | 30 | % | 3 | % | % | 20| 2 | 2| 0| | »|n]|n]n| 0] 0] »| 0] 0, % | %
@ ®|po3s |p018 |po25 [po18 [ 009 [ o010 [ o010 [o021 [o032 |o030 | o039 | 038 |03 035 | 031 | 016 | 026 [Do36 |po29 I'pous | poz2 | poso ‘;Doss [po38
— ‘ME 20158 915 OE 01;7k0‘|2 77071’4 ﬁﬂz, 015 91571 7025,,4 025 | 025 3 02§ ) 02€ 025 4.7022 015 ; 015 013 012 015 | 0158 | 013
loa] 30 | 30 | % | 3 | 0 | 30 | 3 | 0 | % | 29 | 2 [ % | % | % | 2| 20| % %| 9| 0| 0 30 %
M Tweo| 265 | 270 | 280 | 275 | 272 | 285 | 280 | 290 | 290 [270 [270 | 265 | 270 | 270 | 275 | 280 | 280 | 280 280 | 27 | 265 | 265 | 265 |
0] 23 | 23 | o1 | 26 | B | » | » = Es Er s EE =T ES EE EE EE EE R {28 | 26 | 2 | 24 | 25
f i | | 3 | !
M MED ! [ | 320u [ 338 [ 301 | 3481 350 | 350 | 360 | 350L | 338L | 332L | 300L | |
(3000) t e o i s = t = e e -
FI_[CNT! | - B O ] S ol Wil % . ] | i |
vz P 510 | 280 | 290 | 300 | 338 [ 385 | 380 | 352 | % | 338 | 312 | 30 | |
(CNT) 8 25 26 27 | 22 25 | 25 | 8 | 29 26 | 27 [ 21 |
wp e 308 | 300 | 285 | 285 | 290 | 250 |24 [ 240 | 232 | 230 220 | 2% | 20 | 238 | 20 [ 2608 [ 260 | 278 | 292
vt 50 | 30 | 30 | 0 | 0 [ 2 [ 26 | 8 | 16 | 3 | 15 | 20 | 21 | 19 | a1 | | 22| 28
WEs E~ 100 100 100 100 100_» 120 125 V—j577 17107 7‘!10 7119 ‘jgfllg, . | | | 110 712
o] 30 | 30 | 29 | 29 | 6 | 29 | 22 | 29 | 28 ﬁ 8 | 0 | 2 | | [ % £
oz 12| H00_[ 3% 380 | 380 | 380 |0 |30 | 325 [ 3% |36 | 400 | 395 | 3% ‘ 8 | 385
CNT| 23 23 21 27 29 30 30 26 25 22 20 23 i | 26
i ‘MED 090 | 090 | 100 | 100 [095 | 100 | 100 Tiz';o’ [ 100 [ 110 100 [095 [ 100
jont| 23 2 | 27 | 29 30 | 3 2% 25 | 22 20 | 23 26
.
IONOSPHERIC DATA .
OBSERVED AT: YAMAGAWA LIST OF MEDIAN VALUES
Jun. 1979 135° E Mean Time (G.M.T.+9h)
] w | o1 | o2 | s | o4 [ 06 [ 06 | o7 | 08 | 09 | 10 [ 7 ;s [ 14 | 15 [ 6 | 7 [ 1w [ 1] 2] [z [ =»
Tweo| 0925 | 0925 | 0855 | 0815 | 076 | 072 | 080 | 085,] 083 [ o082 | o84 | 088 098 J 098 | 102 | 0975 | 091s | o84s | oB4s | 086S
forz font| 21 CREERER KR ENEREN K [26 [ 8| EREAK] EAEAEIEREN
i@ Rl 020 020 015 014 on 012 005 o1 012 012 c14 013 022 | 019 016 012 01 012 | 012 | 014
PR | us8ar [iWs |55 | Sk | SR 490 SXL| b0 | wst) | | |
ICNT 1 2 4 11 13 W 15 2 | |
t
e M) 220 | 285 | 320 | 332 | 375 | 390 320 | 260 | 160 Wl; oF e
ol 2 |22 | 2 | @ | & 16 18 19 5 [
MeD|Jo34x |JO30X |J035X |J032X [JO34X [JO25K | 030 |JOU4X |JO51X JO63X |JO70X |JO67X JOU9X | JOu8X | JOuSX | JOMAX | JOB4X 1.!0551 !Jo)éx
fobs joNT| 27 27 | 26 | 2 % | 2% | 26 | 26 | 25 | 27 | 28 | 23 | 2w | 2| 2| @ | @ | & | @
lo ’|poss |Do2k [D018 |Dot% D018 |Do11 | 009 | 015 | 030 | 022 | Ok5 |DO39 018 | o3 | 032 |D037 D017 |Do24 |Do29
WED|E0155 |B0145 | B0145 | 012 T |B0iE (80158 | 015 | 015 | 016 | 018 | 019 G5 | 015 | 012 |s0158 0158 | =015 0158
fmin ol 27 | 27 | 26 | 2 | 26 | 2 | 26 | 26 | 25 | 22 | 8 | 28 27 | 22 | 22| | 2 | 2 | 2
W JWed| 2655 | 2705 | 280s | 2355 | 280 | 270 | 285 | 300 | 290 | 275 | 268 | 262 275 | 280 | 2808 | 2758 | 2655 | 2605 | 2608
W00 | 18 | 21 | 23 | 19 | 21 | 25 | 26 | 25 | 2 | 8 | 26 2 | 26 | 27 | 2n | 26 | 2 | 2
M |MED| U320L | 375L | 335 338L | 348 42 355 355 340 345 340L | 330 315L i
SR o] 1 1 35| 10| 0] 2| 3| ] w] 5] 2] B 2 |
- 775 | 275 | 300 | 528 | 355 | 572 | 572 | 360 | 365 | 345 | 325 | 325 | 3% | 292 |
o E TR O T T N N N O N |
wr Mo 05 T295 [ 260 | 260 268 | 282 | 25 | 29 | 232 | 210 | 217 |2k [u210a | 220" | 218 | 228 [ 225 | 228 | 2%0 | 270 282 | 294 | 306 | 38
il 22 | 22 | 25 | 2 | 26 | 26 | 26 | 2 | 15 | 13 [ 12 [ 12 ] 13 | 3 | 3 | 15 W | 15 [w [ | n ] 26 | 26 | 26
WEs IMED| 100 100 100 100 100 100 125 120 115 110 110 110 105 105 105 105 110 15 “ 110 110 102 100 100 100
oul 27 | 26 | 26 | 26 | 2 | 25 |. 26 | 26 | 2 | 27 | 28 | 27 | 2 | 2 | 8 | B ] 27 | & 26 | 7 | 26 | 22 | 2 | 2
IMED| |
WeF2 o ! *‘F ST
+ +
= = = T
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IONOSPHERIC DATA

FOF2 (0e1 MHZ)

13

135 E Mean Time (G. M. T.+ 9"})

Station WAKKANAT Lat. 45723"6vN' Long. lal 41°1 ‘E Sweep 1 MHz to 0 MHz in 20 sec in automatic operation
ooe] 00 010203} 04 050607 08,0910 1112 13:14:15{ 16 17/18:19} 20 21 i221 23
| ,@Zl SQ; 76, 14 ﬁﬂﬂr,”
70 61 ai A
i W i
| 74 64 60!'58
51 630 63! 61! 661 1 741 3 73 69% 73 713
5 vvai 7;1 Fi Fi Flzul gpi%etl B Al gel 76
T1 74l 74} 74) 73 74? 80 88 94| 93 91| 85 75
,,?,,711h75j 74, 711 70, 73, 73 73 7575l 71l 7s
S B P Tl B 19l o5 107 o8 76l 73 74
tof Fi Fi FLFL AL Fi_ i Ap AL Al i
7418 73 66 70
‘ 93 85 88 83 81 0
Flos 961011103 96 80 80
‘ ‘ 76! 78 68 70 68 i L !
89 901 86 86 84 80 86 89 84 83..82 85 88 93 90 93 87
76] 68, 70!"68 130 69 68 730 73 75 76, 77 83 86 50, 91 86
83 w4 77, 76 15, 76, 76 A 78 5 89 90 A FUsf
70 74j”7ji 71 731 79 78: 75! 76; axi,aplrgsrlgz gaAlsa 99
62 eoi,,sv_i 63,63 66 64 65 70 csl,gs,i, 700 671 72, 78 76 73
820 77 84 79, 760 17 79, sxi 78 76% 77, szf 81, 84 ‘87 93 a3
63 6F 65 700 73| 79 71, T4l 77, 80
631 61! gai,gsi 69! 63 66% 67 67 6§§ 64, 67,.70{ 77. 80 79 80
gll 85 asf asi 8li 8l 7a§ 141 743 c ,,C;, c 87: 91: 87 84 83
93| 88! 79 81! 83) 78 75 83! 79| 73! 71 76 80| ° 98 96 88
83! 80 66: A? 621 M oesi 66l 67 A% Al ca! 68l 75 83 g4l 78
7l 670 62 58] 58, 59, 61 66| 64 67, 65 65| 70 73 71 69
62 59% 55% Ai Rl 53 58! ,A; 60! 59 sai,sqi,sg 77i,7aAW73,”71_
57 80 73, 62 75 83 '62 a3
L 83 86 80 77
90 ‘ 81i19.
00 01 02 03 04:05 06: 07 ; 22 | 28
ONT 24 20 22 23| 26, 29 23] 28] 21} 21 1)
MEP, 77i 77 7Af 7 705 765 79 79 ; ,,i, é i | 821 84 | 86 84 80
UG1 s2. 9. 78 76| 74| 0] 8a 92| 85! 78l 19, 78] sz | 87 90 90, 89, 84
LQ! 20! 73 70! 66! 66! 71 731 73] 70! 65! 69, 70 68 66! eal 68 66 67; 72 74} 76 78! 79, 77
The Radio Research Laboratories, Japan
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IONOSPHERIC DATA

S ] 1
[JUN. 1970 FOF1 (0401 MHZ)i 135 E Mean Time (G. M. T.+ gh)
Station WAKKANAT Lat. 19_57>23>'6‘N‘_ Loﬁg. 141141 .1 .E Sweep | MHz to ,5 MHz in ,, sec in automatic operation
oo | 00101020304 05 06 07 08 0910 11 12018014115 16117 18119120 21 221 23

1 ; i bt ‘ : : : ' ! !
NS0 NEE TV AR O N A fggo 15001500520 510 540 540 5401530520490, 7. | )
2 ; E Loal Al A. LAl A' : AL
,,,,, N T T [P ‘ SR 510 SN SO el 1 R I
1 1 H g !
! Al A * Lo i
= : . 1580 5301560 520 530530 aa%i R a1
A o e :
Py | 470520 520 %08 520 500 450 |
: Al AL A "
2 : so0. AA
hi=af o o AL AL A A |
L4 T . RN I e T el e )
7 i ‘ i A Al Al ;
- : : ;500 ioo...1520 = s —
! oAl A " AL AL A
= i 430 1460 47’5 590‘530: ! 530‘520,510v ; PN SO P D |
; : Al : : e
g o ub 460 500! 1500550 540 i530! 530 5001490 4301400 | ' ]
‘ : Pl b Al A Al Al Al Al * A K
L bt o | i [k gk : ‘530 530 o R el ;
oo b AL AL Al Al LAl !
L . i ;asog, A M oA Aseo 550 540530510 480 A | - o
g ; ‘1.10 4505600 A A os40 ,599‘550 §4o‘ A o ) ' 134
A T S R oAl N
Lol . 50bl520 520 520 570| 540 540 540, baBlsrol AP 1 4 ]
14 . 1400, 5001500530 530 560|560 560 530 1530 ! b ol
15 N b {opa ;
N 'ssh 550 570 éeB 1570570 /540
169 & & 1 330}«001«60'500 75760:”70‘7540 550 ¢ 7 & as
17 | L. LAl AL A
,,,,, o P - ! 510 B 560 ; il PR PR M
L T . 405 «40 A Ai ) ,Aj, Absw_,sao 540'550 5301 A‘z.7o s
19 . i ‘hOQ[MoOl 01530‘520 52[’1 475 405 . (R O N
s ; A !
i W W 1520 550540 540 530 51b
21 : -
bl DL 11390470 480 540 5ebf54o 5201 680 . ... L.l
99 i i ! i | ! : '
3 ] 1300, 1430460 530 510 B 510 ;
23 o s : ci ¢ ci
4 R T . S8 510, % Yrbiss0| W 1 W SR D
24 ‘ : | bl N N
,,,,, it ! ieso! {490 57b;570; A;SIO A L [ o
25 P ool AL A Al AL AL Al ALAL ‘
, Y 200 ’ (53900499 e — ;
26 1 - o oAb oAb o ;
) A o 5 ,49_9 430! 450 480 500, 520 1 1510,510;4901470 480 . ‘., : b LI
277 | SIS DRI B I :
Jelill [N I N 14001 ) IR B 500 i 1490{500; 460 400‘ s |
28 | 5 oo P oAl A} b 'Y :
280 11 1 lag0i4s0les0iszoi M Alsz0is20is20is00] *i Al A f el e it BE
29 s AR Foalseilel et el il a P :
] D Ly 1400 | “,;EOO AB,QT‘ i : I {53 RERAE S Mege Gwa i B3
30 R PoLigoal N i gt ‘;
b | il : L;}oae} iy Agsaojsaog A 540:540:510:470 460 A e
31 e P P o . i
00! 010203, 04/05;06:07; 08 0910 fa 161718 191 20 21 22 23
oNT L - & |
.1_24: 17 ,lé;,lZ%. 3< sl o e e || TP
MED L 1300400 450 495 1500, 470, apol 1 5. 1 Lo
- o el il , T
L e TP TR 315,400/470:500:5 510 475 400‘ 3 NICT SUPPSS  5h
: : 1 : : : H i ! : ; i !
LQ : : 3001395440460 490'510-520.540 530:520:525!510i & eo 460 400! i : i
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IONOSPHERIC DATA

&OE (0,01 MHZ)

Lat 45 23-¢ N* MM 141 411 E

135 E Mean Time

15

@ M T.+ gh

Station WAKKANAI Sweep 1 MHz to 20 MHz in 20 Sec in automatic operation
o] 0010102 08 04§05§os’o7 08109/ 101111211814 15 16:17.18 19120 21 22! 23
it AN 5 1230, 295 315 350370 1380 385 385 3¢
id 325355350 355
A : 325‘350"355‘»365 370 1365 | 350i
ind IS NI B0 AA% 325350 360370 3.191,3,5_,5;2701365 315 280 215
| g ‘ Y TR ) OV S
5 ! 3 320 340 365! 1355 320;590‘2153
6 : i Al Al A !
,,,,, [ ) | 290 13001345 355w345‘3<.o 51320 | 290 1215
P 5 A
4 s T E A4245i3001315 73,3”5,‘73750 380, " 3,20;,399‘;30,; ‘
L I 4Bl Alaasizeniszolazs asoisssiasel Al _,,329,;;,9,5 @, . A N L
oot 000 N N L " 290 1305330365375 375 E 7
10 3 Ei Al A = ‘
1300 3201345 365380 380 3«.0;300 225
AL TS A A £1180.240 295 320 335 3451370 355 36 305 3m5. * M2esiaasisol !
: : i ; AL Al
bkt fet RS | €l175240 2953201355 370370 355,370, % "13701330 300,
R = g i R i at. |
180 i L E] Aasoizgsiass 250/370. 380, 380 ,3._8__5;?»06‘:395 380
14 Lt E1160.250:300 335,370 390 390 410
. Ai Al Al Al Al B! R
s i Bl ottt N
16 f e g E .
W U . ile5. ?-,5,0, 3001335 1365.390:395:395 4
Rl T R 9 350370 385 400 305 385 355 325
. i TSRS VS
st s S E 3653501380 8B 385 3o 395 385
L P AL AL AL A :
By E 3401370380 395300, % A AL AL A ‘18,,5, DOk T
2 1 Al AL AL AL A ;
0 : : 180, - aoo 3201355 350 355 ‘ ; 300 255 A
P : P 5 ;
U R i 150 225, 300‘320 350! 365 390! 1390, 385 385 355325330 1300, eami %p i 1 4
22 P ‘ Coa :
ke Lo El160.230.290 310 3,55;355,;330;3@0, 390\590;390;375 325;295. )
23 P wl gt o o L Al Al Al A} i c
s IR T| 7240295 3151340 385385 SSUES SRS BN S
2 e o T oo : 'Y
24 il . 1501235 297 315(345 365 390 385 385 355 335 320 A Iy DR I
2 L E 155, i2251 295 13151335 355 3753701350 " Al3ss 3203300:2401 bt
26 : : E ! ! ] : : : AL A :
| ook 160»225 29srazo 3451350370 380} 380 385 370 1300, 245345 2= B
1 | - o e
274 El1s0i240! 295 1320 350‘375‘380‘380 390 395385360 330‘300‘250‘195 T EETE
2 i Al A ubg i :
<8 ; 2 1215 27n 315 345 310 13653650 " "i395!360!320' ,2,95 225 xso ,,,,,, | B B
2 : ; ; ¢l ke Y ‘ :
kel LT K les. 240! 300,320 335 345 : i1 “lagols
30 XN ' Al AL A
i . E 1701240 1300 320! 355 3so 590 1390 L Mae0 ;
o | ne - : L :
00/ 01 02 08 04 0506 07,08 09 10 11 12 131415 16 1718 1920 21 22 23
9 4 6 A B
i 4 BTN 25\ 15 26! 29! 29, 29 29. 28 26} 20, l6. 18, 20 2zj 26l 210 28) 1 ‘
MED P Elleo zsa 295,315 345 365 3aoraaor ¢ | 3
i : ; E 168;240}00;3‘20’
La baul 3 I T odo i I
i B, 15012251295 13151335 13501 365,360| 365385 360 | 345 320;295;225‘145 ni nn
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IONOSPHERIC DATA

i
{ JUN, 197(] [FOES (0a1 MHZ) | 135"‘3 Mean Time (G M. T.+ gh)
Station  WaKK ANAT Lat. 45‘23‘6‘N' Long. 141541.1 ‘E Sweep | MHz to ,5 MHzin 54 sec in automatic operation
oo 00 1 01:02{ 08|04 05 06 07 08 09i10 11 1218 14 15 |6§|7‘;|3319 20 21 22 28
N i et it TR ‘ DRI iiet i B et e

2 g ‘

:

4 iELINTY ‘e 1’05 f«’s‘ X -

5; za%“’zé‘ J6§5 5sf 7{ llg f«§ Jeé‘}é £
3 RN 1flézz§1 o B E E
R Ei"zfl 5 5 "75(.: 40“’4@ 30 ",2’5‘»2";? F,x?,_ﬂ};i_
I BT 3t 1] ARRINE OIS S 0 P IR SIPI |
1 . Jaé‘ E_ ! £ lb; G i 46 Joéi 431 48 43,7««7: ‘03;"#’5(1 50”50”44*‘,32 - f3§ f13 f&é é
101998 478 o8 5l tat 458 % 1ot 1 fo8 ek ok ok %ok ¥ 57 wéa:das&ifof «éiJsé‘ 2% Ya
" ,191 E, EingE G; G 44;"51 75;"6)3(3"531 471 41} 32 8 4o 41} Z‘J,éé,i')ﬁ!‘é, 3§ E;§
2] Jaév 19&92)3(; 3 G G 37 41 56“4,017‘135} 40 Gi,"s’iv‘,’difoa Yo ! 1’44 ,éif J«a‘ 6§ Je§“'2§
13 Jsé:"«%; lSiJzé la,i G G 48 501 44;f G‘ 43 A;j,l«.; haifjél ,3;Je)0(1'J,@5‘.J3§

714 J3)f: 18:J221 18 ‘ Gi S: 41 46 ‘ "3 46 32 J43

15J, 5198 3§j" 5192819350 310 351 43! 40 42! 36‘ 48

181680 1 BI85 8 ae] el '} BRI Ut he )

RS U I0EY Tary Eart s b I B AT MY 5 ol P olé f& 3§ Y53 Ei Y )

18 J3)3(3J6§iJ2‘)$ J38i1as ao_: 35758 "aé;"g’é“’gé 50 42; 42,; 5 43 "@Z; 45 32 29| 20 F18 738 Fud.
7'9, ,E, Eﬁ E 15 J}é; 30! 42;"5?5( 45! 48 ; 6{, 43 421A"5i 43i 37 3«;%5;"4%,"3% d( J § J5§ J,éw
201,81 E. Bl Bl S Sl 34z J,g,éfﬂ,«a%"séi"s’s( Y68 40 %53 a1 z.o: 6,8 Yk 251"34 3% 20
2006130 Blag. Bl 20 310 35! 37)%k 4s 4al s0) 430 © 0 s8] S 35:%BiYa8 10 17, B1817%Y
L2 P IE SIPTIL BLIIPPYIPRY P IPPIER SIPPIL. | BT S B IS Tt IV IETRR B
L f’z)a(iJz)flJzé_Jzé Jaé‘, ¢ :" b o ‘99;J6)2<iJ5§ o3 85 40 41 cj b M b 11 W e et
,2,4 30:"2%;"25;"25 21! 28 34, 40{ 44 G Gi S 50! 65';"55 Jsé}"séf’aé; 38 Jv’a(“)(;)a(,"aé,"zf
25| 50 %% %25 1a| S 30 4o %8k 6 Ya8 oK Us5| Yk YeB YX ug Yo TaY a0 sH|%ek e Yab B3
26] EJ XK 21 341 S a 52355@ il o8l sei S J45»,93§A93,i 42758738 20 15 738
218 E RSl o UK sol Yk Tk el el ea YeB el 52wl S ST s EBE
28 JaéJzéJzé, £ 21% 30,3 3zi 43 445"661"6)1(;"35 az; 403» GE,«I Jséé"géi*’éi"éé Jzé_,;gf_l_gwa_é__
E DY B B RC N E AL I B B O PR e i B )
21 O I BC IR TEITE PRIPREN'EF PR TS, INSQWERIEAEX S8 SR L
T O L (N S O 0

00 01 02 03, 04 0506 07 08 09 1011 12 13 14,15 |6;I7518519 20 2122 23

T 301 30| 30, 30| 30| 30] 30, 30| 30 30) 29| 29 20 29 25} 30 2, 29 29! 30 aof 30; 30‘,30
MED) J, zé: 253 16| 20, 30| 37,

uay. 35( 35; 24 438 Jzé 1 ; i 604" 1 ‘

Laj b ol ELE] G 6 8l ol 45l yoi epl aal sz soi -8 a0 w a1 3313k z§="23£ 1g| 1§
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IONOSPHERIC DATA

JUN, 1970 1 |7FBE5 (0e1 MHZ) 135 E Mean Time (G. M. T.+ gh)

Station WAKKANAT Lat. 45 23'6'N' Long. 141 41°1 'E Sweep 1 MHz to 0 MHz in 20 Sec in automatic operation

Hour’

on, | 001 0102031040506 07,08 09 10 11,12 13: 1415 1617 18 .19 20 21 22| 23

37035, 26] 39, 70| 20

e
50
30 19!
A\ 531 47
21 Flwo
' ‘ s
48! 30 23 20 B13) 15 |
A Pt N
Al e2) 50 25] 22] 17. 20 ]
T YT i
45i 400 1. "t 70 "iso) S
! | A
50: 58 A 23, 20 29¢: 27
40} 47, 65| 60} 32! 37 1g F13
Alag % 30 50 60l 19
L Alarl 2el a1 26 20_E;,§,j
G 1 : E
7133) 28 381 20 50 20,
37. 40 . 40y 50 21 15 Elg
G G| ‘ E
47 601 200 200 ! ©
Alasi 27 20iF18] M sg 47
‘ GES s
55. 43! 23 E175,,, E E,lb
34 33 34, 161 16, 36
: G
29 20,32 24 16
G G
R 17,15 15 16
G G
27! . 27, 24} 24, 19 36 30
C (o et E
: 281 20: ,E. ,,,,,,,,, E :
i A\
41, 58 46, 36 ;. 50: 18: 20
A EZS

.36, 42, 37, 50 33, 20 le. 33

i I S Tl SHETIRLIPTY
5057 ‘ 30 18 15 ©13 31
545 Ai MM el sel 20 as.

S en

50 518

00/ 01/ 02 03 04:05 06 07{08 09 10:11 12 13 14

i 15
M 30 30, 30 20 20 30| 30 30| 30 30, 25! 29 20| 20 29} 30
MED 7l aslael Blasl S %6 e 39, 37 37,
P31 200 23 17 16] 20) Sl w3l a7 s o) 53| 56 58, 62! 50
LQle gl El Ei E| 6 & & © i RN AN
The Radio Research Laboratories, Japan
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IONOSPHERIC DATA

"JUN. 197;—‘ ) FF-MIN (0.1 MHZ) 135 E Mean Time (G. M. T.+ gh)

Station WAKKANAT Lat. "5=23'6'N' Long. 1‘14,’1.1 'E Sweep | MHz to 55 MHz in o sec in automatic operation
ooe 00 0102/ 03{ 04050607 08/ 09 10 11 1213/ 1415 16 17,1819 :

' H H H

200 24 17 20, 20 18

s, zo; 20 22 ;

e : 20! zaé 200 20 19 20! 19} 17} 16 16/ 11, ©
Mafeli & 0f E Bl s 17] 17, 18! 26 22 zohui 19} 19 17 17, 12,813
81 Ei Bl EL Bl Blielneiaelasi1el a9l 200 18i 18} 17i 19 16l 11! mi o
) Bl E Bl Bl Bl 11l 1ei 17 18 17, 200 20| 17} 20: 17 a7 17} 12/ ©
te] Ei Ei EUeElrE Bl o iwsl 479! b2lep g0 zof: 18! 170 18 11 11 F1B
Si G Y P E 11 14l 17 20 20 18 20 20/ 20 17 ui 12i 1
14 E E.‘ E . E 12‘3 17f 141 20! 20§ 18 23 zqé zoé 23} 23 21E 171 16! E
' i EI E . E 113 12“ 20 20} 18! 20‘ 27 27§ 27? 203 20 17% | :
14 B3 E B EE 15 14 20 28 22, 30 35 46 28 22 30 20
150 B ELELCEL B 1ol 191 200 41 28 201 64 20 11? 25 18

161681 B Bi Bl Blaainalazl 1ri 20l 200 24 20! 20} 20 20} ggi
17068 -E! ST Lo1e 18 19 19 29 30, 19 17, 20 17,
s E: = . E 111 1zi,1z 11 19i 17. 20 13“ 23 17? 19} 17:
9y B BB EL B!zl el 17 20i 18 200 20! 20 ,23; 190 17.
200 el €l E €| € i | a

21{E. 5! E g ® E,

221 £} € E E] E

5y I =1 ] i 12 lgi 17
oot Il BT Rae BT 1! 16
o ,E, ! E a E 11} 113 16
1 I e WS E 111 16
L LT 1273 11
o 1] 125 11
GG
ks B B TYPTHAT |
& Ei 12E 155 16
00 01 02 03 04105@06507 09
ONT! 30 30, 30! 30 30, 30 30 30| 30! ‘
w7 I IR I T 1216 |
vale, 3! E e el e 125 16, 17} 20 20! 20! i M 171258 & F
Laj €l El El El Elyylgyigal 190 191 18! g0l 19! 1ef 17i 17) a7l 12i i € B El Bl E
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e S
| JUN, 1970 g {;?3000)Fz (0.01)[ 135 E Mean Time (G M. T.+ gh)
Station WAKKANAT Lat. 45523.61' N Long. 1641 q"l 1 ‘E Sweep 1 MHz to 20 MHz in 20 Se¢ in automatic operation
ome| 000010203104 05 06 07,08 091011 12 1314 15 16 i17 %18 §r9 20 21 22! 23
! ,fj,ﬂﬁjg;ﬁj;7g 265.275‘275i?95 2g§i;§q§3}sizvo ,””17” 3 285 zss 295 gg; 265 255 263 260 |
21T T 245§2,§;2 205, 2e5.265] "]
BlasE Flah Flaibianoizeo 2t A Rl2s0!268 26 ) 285 265 378 270
4 lagoizes) FiF 245260 260 2601270 Zéi,EEQ‘ASB ,za@ﬂzQQEgéﬁizzi,
1£020 pE ey :
5 12602701250 | 260 552705 2l 315:2753275 275 300:26532851586 295 2951295 3981 A Flagsi 275
6 27QL260: Fi F F32753285§588 Ri Aizes‘axo 5964;95 275|280 ‘i A 283 2801290 285 285 290

2851275275 1280

25532803260f235

290! 300 295 285

290295 295285

J s H
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135 E Mean Time (G. M. T.+ gh)
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JUN, 1970 | 135 E Mean Time (G. M. T.+ gh)
Station WAKKANAT Lat. 45 23°6 N° Long. 141 41°1 E Sweep | MHz to ,9 MHz in 5 sec in automatic operation
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[JUNV. 719770] LHTE;7((M) 135 E Mean Time (G M. T.+ gh)
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@ },@ FOF2 (0_.1 MHZ) 13501-: Mean Time (G. M. T.+ gh)
Station AKITA Lat. 39"43.5 N° Long. 140a08'2 ‘E Sweep 4 MHz to o MHz in 20 Sec in automatic operation
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135 E Mean Time (G. M. T.+ gh)
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IONOSPHERIC DATA
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s'ali""KOKUBUNJl TOKYO Lat. 35 QZ'Q.N' Long. 139429 ‘3 ‘E Sweep 1 MHz to 0 MHz in 20 Se¢ in automatic operation
Hour: '

om | 00/ 01 02103 04 05 0607 08 09 /10 11 12 13:14 15 16 171819 20 21 22 23

OEE R 10l 1015 1el 28l 26 26 250 15 15 1e] SIEEEZEREG
B3 CHFTIICH CHEPIIW, 28 2 28 15 1] |

B REIREIRTIRT] NEUREINTY 28

4z 12 B3RS us sl 26!

s E].gv3 IZ:ElglElg Elgf 155 15 25§

S EBES L ESIES 15 15! 26

7 ,1,3‘i 13 13 12 1zj Hj 14 15i 171 163 29 26 26!

o el 16 14l 15| 25! 25! 2a. 25] 25! ' 3 *
3] Ep2i 16! 151 15, 15 25 25 18 26 26" 26, 25| 15 15! 15 13 1252 13 13 ]
i 12} 14! s, 141 15| 26! 26! 26! 26 20 25! 19! 15| 15 135130 130 120 12 12
i 12, 1o 1e 15| 15| 25] 25| 26) 26 35| 26 25] 25| 15 15 Ea8|EaB Ei3IEaE. 12
2 13) 16 14| 15| 25 25 25, 26 25 30 25 25| 26 15 15 16| 13| 13518 13
Lid 13 14| 15 13] 25) 27 27 36| 43| 42 34, 37 26 15 13 1e] 13 12| 12 14
ihd RTHRTSNTINY: 12 14 14 26] 26, zsi 27, 40| 48, 33| 26| 29| 22| 16, 14, 12| '

18 13l 13l 120 32 12| 13 131 20. 18 43 .42 55 78 28 «o_i 25,25, 16 15 13, 12

16 131518 181 03] 16 1s. 15 15| 20 25 26 26| 25| 25, 25 30| 37 15| 15 14 F18 E13IEAE E13
TTEiB a2l 13003 13 15| 1s) 15| 15| 25 25 26 20 25 26) 25| 15 15 15 1e

18 IE S ST S 1B 65! s usi 1s| 15 25) 22) 30 25 25! 25! 25| 15 15! 15] ‘

P05 aa 13 101%1B] 13 1s] | 170 25, 25 25| 25 25, 26) 25| 15 15, 15 13 13 13) 13, 13 ]
205358 13 BaRi58  0s asnel 25 16! 25 250 260 1615 220 160 16l 130 230 13 E8 B8 12

21
v le 120 130 128 130 14 14! 158 15 19 251 26} 26. 26! 26, 22} l6; l4: 1l 13 E,lg;l.},“,la, 12

22 A N Pt : ‘- . SIE SE.
ST1120 130 130 13] 13 14) 15! 14} 14. 15) 25, 25| 25. 26 25 23} 15| 15, 14, 131518 F18 EiR 13
2 SIE.S oo P i Py o
ke ETILE Ll (T 18! 14l 15! 151 15| 16 19, 15} 16 18, 16 19 15 14 14| 12\ 13’ 14 13’ 14
240 320120 12! 14 12/ 110 13 12} 15/ 15 16! 16} 26 26, le, 15 15 14 14! 14} 13 12 13 13
250 15 12 12! 130120 12, 14 141 14 14 22! 161 15 26’ le 17\ 15 14 14 121 12 13 13 12
; f ' i i 7 / ! ; . g ; 7
S \ i : | i ! ! ' : A ; s s
281518 130 12! 12 12] 13 15! 16| 15| 25| 25) 25| 25) 25| lg. 25| 15 14 13, 13] 13 13 B1d EiF
2 E s | st 1! P . P ; i
ke LT HIPT 1t L CAT Y 15/ 15{ 15 15 15 le\ lg 26! 18| 15; 14} 14 13} 12) 12’ 13 13 ]
28 P Lo I b ‘ :
3131 131 140 138 12! 13140 14f 15 16! 18: 151 26: 26 16! 15 14 13: 12} 12; 12: 12' 12
29 Il e P S A : ; 5! SES
bt BETIRTY 13) 14 15 15| 16 25 26 25\ 25 25 25 15 15, 15. 15 14 13 13 F18 i3
30iE. 5! ! O g A b TR 'E.SE.SIE.S
,E,l,s; 13 ; 12! 15 15! 15 : i 25, 25{ 25 26: 25 16i 15! 15: 15: 133 12 ,1,.5,,El.5__E_l.5_.
31 b P 1. Lo EoE }
00 :01:02: 03 0405/ 06/ 07 08 09 10 11 12 13 1415 16 17 18 19 20 21 22 23
CNT, P P L oL .
K 30, 30; 30; 30% 30: 30, 30; 30{ 30 29: 29! 30 30: 30! 30; 30 30! 30! 30' 29; 30 30 30. 30
MEDIE. S| ! | N A - e b N R i iES
A8, 120 12 120 12] 14] 15] 15\ 15 25} 25| 25| 26, 26} 25. 25| 15 15! 14 13} 12/ 13518 13
UQIE S! 'E S YR i g i i ; : ; S'E SIE. S
YOIEE: 135185081518 15! 15! 1s] sal 25) 26! 26| 26) 26) 26] 26| 16 15 15! 16518 18I E18IE)8 |
L I S A U O P N oo A
Ol 13 12 12¢ 121 12! 16! 14! 14] 15! 161 25! 251 25! 25! 25| 10| 15! 14 14! 131 12: 13! 131 12
oo P N The Radio Research Laboratories, Japan
JUN, 1970 “ F-MIN (0.1 MHZ)



[:ﬂﬂﬁi 1970 |

IONOSPHERIC DATA

[ﬁ£3000)F2 (0,01)

135 E Mean Time’

(G. M. T.+

43

Zgh)

Stationy o UgUNJT Tokyo et 35 424 N Long. 139 293 E Sweep | MHz to 545 MHz in 20 sec in automatic operation
Hour: ' ' V. ' )
o 001 0170203504 05 6' 0708 091011 12!13:14 15} 16 1718 ! 19120 21 221 23
1 : . ‘ C R : ‘ ¢l R R! R!
_.1255:250:290 275 2&9‘270 305 285 28 .265 ?§5m?§§;25Q1%79,2&9;319¢28§L Sll.1260
LRI R R ! i RIJR © Al Al R R' Al Al ;
,? 255)25°:£]°¢2§§ ?55;252.235,?§0 ,,,,,,,,,,,,,, Agéq 250, ,i ,,,,,,,,, ”1é9§‘?10 255 270 265 255
| i i !
|9 26012501280 1270 260‘305‘265‘255 240! 270 5 6‘7” z@;_g§04219*£5§ 275 290 3003151270 570
R Al A Poal Al Al Al R: A A R
B Y 565‘, Sassizss a0 zes f b it Tt s b o1 Wkad Wt W0
5 :

255 ; 260 1250 ! 368

265 ! 290 340 1320

325270 1275275

2801285275280

285 1290 1290 | 290

290:270 :275 280

275 | 285 295 270

F
2851 300 295 315

325 308 1260 ‘255

280 265280 285

290285 1280 285

F
285 | W,,é7§,275:

265 265 275 275

255,35§1275‘295

295; -

305 255 245 265

2602552701275

. 2654570‘ ijog 360 1275 285 305 315;255i7 A‘zqs é§§‘z7o}2357235 ;9ojzao‘ia§:§9§7gqo‘ﬁz§,;757295“
78 275 i 295‘280 2891390;21QA29§_3;95320izeo.245 285280270 1290 275;285‘285”295 A‘ébéiriA A
e Fi ﬁi§85w295 270‘2901305‘305 310! 7¢270 280 270A?80:265j285 309E28§.3003295 285 285 280 285 |
10 235:308‘ i Flogs 200 275, §9§ 325‘265: e e B 275’275 260 758 2002900 . F F 4,8
117 FldeBi Pk 276! 1295, 295 13101330 285} zeo 12601 265 zao 275! 300 3oqisoq‘295kz75 270 A1 PP
1200660 Ri FicB 319 295 285 290 285 280 280 37 ng.zgg‘zaogzas 280 280 2852701270 260 260 |
13, ,8151§4, f*;YE ) ﬁ;za;jzasizqo 300! %76 276 250 275}21032751219 270:279j230'275 265265 fsg 37§
4 zsgigsgl g 27;}265‘25E;2807 755255;270 %68 27812705255E279~23°i2853285~586 255”g407£75A295,
158245 zas‘ FEZBE 2755295;2953235 285240 255 255! 255 255‘ Ai270 270§265‘2653265 368 255 575‘275
16 26;1;]Qj265i265 270523033103335 2794;79jg7§wg95 565 1270270 1270, 27052701£68 275 ‘g¢§,
17 Wfﬁ,”R‘25sfzeo 290 zeo 20! 12801 285 230‘280 270 zysﬂzzs'éeé:zes 215 g7§ﬂzas 295 g§§‘;§§_aﬁq;25§7
,Pg E 275‘£90 285 zas 255 12701305 2901260-” A_;zpﬁ Ai A 270! ;§57§7§3285;265:2§5 255265 255265
_{9,255 1270:265 1260 265 270 &50 1265 : 5»250 265 21§1g7012]§;280 295»2&0 1275:280:265 ;260255 27§

280 ; 275 280 300

280 255255 240

260 265 265 26;

w275‘31Q,28§_26E

4 275‘275‘3 g'zas

265! zao 275 €

285 PRI

260 265! 280‘315

27§ 290 25 1 A

e

235¢310729q 285
Cl Ci & €

Zag 1285 255 1260

295;215$?79128°
Al Ai Ai255

L.

,310j;g5j260i265

ci_ i
1280 280 1270

255270 1280270

280 285 280 280

270275 1275290
265

168

270

1270285 285

285 270 280

265285 285

275 zss 275 1290
285285 270280
250:270‘g70j295
290_290j2155275

3002802751270

290 250 250 Jeb_

260 260 260 270

275 265 265 265
28? 2751275 Vf

275,265 J6F Y68

Fi

2652

1270 ! 2@0 290

188 345 205 b

al

,?gOS;Zﬁg

=3 :
s Flarsizes

Ei
51285 285, 1250

P

£l

,F 260w285 zso 290 2

Fl
255;2801130 280

ZgSEzeE‘zedjaos
275 270{27n 215

Al AL Al
o ,Ai 1260

A
290 1295255265
260‘255?2655275

265 250 270 275

! i
'

270 250 1275:275

230
Al

2452501260

A
1255270

295270275275

260270240270

A Aj

265260 24

2601250i255;270

27°i265j2851289,.”,w.

285280280 285

1265 1265

o4§05§ 06 07

08 09

12519

MED

CNT:

258 262! 270 265

za‘ 29j 29, 26

272 285 280 290

260\2701260f280

i

263 251 28,29

270 270 275 1280

275 280 280'285

275'265g260-260

265 265 270 270

288 285 ;285! 290

275;275;275'272

260 260 255‘260

e . —
JUN, 1970 W(3000)F2 (0. 01%

The

Radio Research

Laborateries,

Japan



44
IONOSPHERIC DATA

JUN, 1970 | b(aooo)ﬂ, (0..01) 135 E Mean Time (G M. T.+ 9*})

Stationg o UBUNJI TOKYO Lat. 35 42'4‘N‘ Long. 139429‘3 ‘E Sweep 1 MHz to 50 MHz in 50 sec in automatic operation
100 01 0203} 04 05 06 07 1201314115 16! 20 21 22 23

g R RN A AL AL AL A A
T R ll it : e 2 _%, .%.. e
2 y ! i i '
SR (DS SN T s - L4 T AR
| I | H 1
3 A R P
————— e e e
of o n
s 1 ; 5 ' '
e b3 oL Ll LD oAb AL . i ‘:
B RTINS U O W Wt Bl W 375 360 33& S TS T
o L0l AL AL AL AL AL A ‘ f
7 LI : TR RS i i 36513501 : LI S
i (R — Al L] Al A} L : ?
"t TRV TR o iaaly AP R AL R 325 asb] A R .
‘ : ! : FUEE AT AT AT A ' L? :
oE 1 G T AL A AL Aaklabiseh! “lask] piis g
10 i ) :
A% I T
12 Pl Co
13 A P
,,,,, L S 1,”%_ - 4
14 ’ : ) 4
. ; ! LS
15 . :
16 ? i
17 L | f
1 L i
i B o ) . 46 : . ! i il
1 : AL AL A A A L L L
Bk I TOUNS SO O NS Nt “1346) Ai3ss. 65 345 1325, a2 S et R T N SOOI RO
20 b N Y Li L

4100 Niags 345{355 360, 345 | 24b

K 0 W e e 0 R W ;«o.a«olsab;aéb,axbi,

il it S Wil H H ¥ T 1 ' ! : ' """"""""
il N  “iazsl A RUAL Mkl A Mlakimblall MM )Ll

28 : i | : ‘ i i A i boL ‘
il = P o “lagh iaas! A 330 3701365 ;zki il

i I } fruad AL § ooy v G S A% A fo : k= = SR (I, SRTTI

24 (I R 'Y R T 1% S i P
B b el 34% 368 1340, ,Av39Q'35§;350 340 Y AT . S P
2 Eooa S PN B oo ‘ ‘
l b . 34% 350 380 33E 395 340 365 385 340 " b ; ]
i ' : b ! ' | ] g j :
I } i ! | Lt A A- A: A Al Al Ri A A A‘ A; .
26 ) I | e e e e L | SR, 2 i ] et oo RIS
Lo DoLiLl AL b AL AL AL A 1
_,2,?,,, o - ! [32%1r 33h? A; AA; 3 A" i 3‘05 305 - LY
P I R I Al AL A ‘
L EXLINE IS, LD B Aagoiar0isg0] A Mi3asia3s33b) gkl Ao
2 S L {1 Al i Li
£ b b (. e ,,,,;30%!34_5935 et bl ool ,_335,335
30 A T b Al AL ALt oA Y Al AI i
e altis a e C Alarol Mackiassi Miasbl AL AR
31 S S oo - Lok i
00 0102 03 04/ 05! 06 0708 09 10 11 1213140 15{ 1617, 1819} 20/ 2122 23
eNT| L R D bt sl " L
i IO S v b epipdiellead i 30 1;;,.9 10:,12: EISEY DT HI SIS T SN ST AR S LS
o IR | i32bi33s)3sbh 345350 355 1350 350 360;355 ;3§“§3k 1 R I L.
i 1 : ! ; i / : ; : i i |
hood SN0 SN0 UK WO G 0 1 ; ;36,5'3,@9 aebiaabi [ Ll
R oo i : I i e
e [ TR N eI 3:&"345 340 34b1 3401340 3351335 33b 328} | et
The Radio Research Laboratories, Japan

JUN, 1970 M(3000)F1 (0,01)



IONOSPHERIC DATA

45

JUN. 197 [ HY'F2  (XM) 135 E Mean Time (G. M. T.+ gh)
SIati‘)nKOKUBUNJI TOKYO Lat. 35°42'4'N‘ Long. 139°29'3 ‘E Sweep 1 MHz to o MHz in 20 Se¢ in automatic operation
o] 001 010203} 04 0506 07{08 09 10 11 12 13! 14 515 16117:18 19120 2122 23

Vel
23914”.L.A4395
R SN
,,399:“.“;5991526
300320
Al ;

380 350 390 355

330
e

2300

1315290

270 430 130 3601345 1345 345 | 350 330
250 596‘356 380 355_385LQ303355 320!310 280 | |
Al AIL Al 4o 3 Al
zeo;gloi, _____ 535 375‘320:320 320!§16 530; U U i
260310 408 350 350 370 345320 330 310 L
290 71400 350 3,80,3‘0013501,3,"0 290 290‘ N .l ]
Al owl A AL AL A ‘
zao:zaH: 330320 310‘295‘290‘
] 265310 365 360 390 340]3551340 310! 333 200! 1 ! |
4 - h;gQ;a;pi900;£76-3ﬁq‘365 3701345 345 300 i
13 i ' B i ALl é }
iy i e ‘2"5'270 300 ;370325 3754355:3301370 355:320,280: i
gl B ,,380 3953301375 380 410 4401 410 420 450405 370320290
: 5 . i Al 'EAE A
15 : 2901300300 410 3500 % 400] 2345 350 508 5ab
i N I . Agso:ZaO 2503601400408 400} §88 390,400/ 380 345 320
e Lo 12803401290 335 380 380 380 390 398 365 345 330 300 E
: - P Al T~ . A ‘
e b b 135014401 " 1440 13503450 1345 290
At g S L i1 Al A .
M8 i1 1. i350i350i408 aqo;laq;aeq_fso 4051390390 3501305 305 300
& S b 1240 3sofzgolaooi355 380 375 345 3451320 310 300
. N G O 310! 250‘270 gsq,agﬁ 38013301375 335 340330350 330 300
I Eob Al Al Al Al o i
w, B M B "; ,,“;,5,2,9 400 400 380360350320 320 :
: ! 250‘255 300 360*355 13201370 355 3301330325 310 300 -
1 ;255;210 275! 3501310 3801398 350 3503401305 295
T i 1 ‘
1 13505300 350,355,320 14001385 405 325 3151305300 310 ;
1 1 ‘ " N . "’ 3
i : LAl AL Al Al ’ J i AL A Al Al
- ;,0, ol o Lo :430 440:480.400;380: . | ! i
el LAl Al A . ix ) Bl
13001390:370{510! |1 71650 505.5054401430.4001440 Ll ..
; i i : ; A A b
i i % ,;263' 3201 320 420 420 3 470 420 425‘355v325‘ (ST SOV ST
g Lo § 270’230 3801420‘400v355 330390, 370 506 380 350 1310
30 i : : ; 8 6 : 8
e LU e | ‘275‘305 340390 345, 350 400 390 398 360 360 368 300
31 P I o ol P
H ' ' | ' ! d 4 . ! i . d H o
00 01/ 02 03 04/ 05/ 06 07{08 09! 10 11{12' 131415 161718 19|20 21 22 23
el ol o m P P P
bl LS e - 8lzsi2e) 27) 22.-22.25 25 25 28| 29 ; S S T
MED | | i ; T (9 B ! = BEL g
ZINE: (S A ,310~280 12901300 338 390 13751385,380:352]350:338:312;300; | N S
‘v £ " ; : i | ! s 5 A7 i
e WIS M ,,;365;350 3101355 390 1400410  4C c i A
[ i ! : : - i i i : : ! 1 ; ] i
e I 129527012701 28013101355 3501 375 355 34213401320 302 260’ i
R - The Radio Research Laboratories, Japan
JUN, 1970 v} L (<M)

H'F2



46

IONOSPHERIC DATA

JUN, 1970 L HYF (M) ‘ 135 E Mean Time (G. M. T.+ 9h)
Stati""KOKUB‘JNJ_I_ TOKYO Lat. 35 42'4'N' Longﬂ. 13‘? 29°3 .E Sweep | MHz to 54 MHz in 20 sec in automatic operation
one | 0010102 08104 05 0607 08091011 12:18'14:15 96 1718 19 20 21 22! 23
11330310 308 2501260 250 250 A1 A € S0 A AR Ao0B BeBao8 € * 3401300 300 |

I oAl A A A [AL Al A 1 e e
2 1350/350/315 300 340; A1 A AL 550 00 A AR A R BeBlago 340 325 1290 1300 |

Lo SN Al A ALTLA oAl P e Al
8 13101320300 2901290250 260 250 240.230; i 1338 240 268 260 245 240 315-500:593
! ' ' i ioal Al ; i i : f ‘
* 1320310 290 300{310 260 * Al W Wk il 218, Plaeol M A Rzg0 320 ,399,‘.399,_
5 : P _ HoOoA A ; Al 3? :
1375 360 300 3401300260 1240 2501220 200 220 230 230’ 260 " 1290 250 250 250 zao 295 ‘295
6 1300 250 240 26012801250 250 125012300 A1 A 148! 200 203 f245i Ml Ai Al 1250260 240 ! 300 310 ”757
: A : ; ; A A i ' i 4
7 1290 280 1270 2501290260 270 Wl W5 Ws B Alzzo‘zao 18 556 365 %eo 260 310 280 260 |

; ; AL AL AL AILA AL Al Al 1
813001280 270 2902801230 240 2681 " 13381308308 ‘12401 210] A 280! 300 beb 299;5957399“
- 9 : ' 1 ' ' i ! { !

i & 300300 250 250300 2‘05»24312138 Ay AL A 260: 230 240‘£5§1240 250 210 265:2551270 280 :270 270
: ‘ : 30 240255240250 210 265255 270 1280 1270270 |
i X H A Al i | | g
10 1550250 255 2651280 240 240 1250 220) Ay P Ao 220;245.266'296 296:3561310‘270
i oAl A ! ; : : i : y i
111290 290 280 200{275 250 " 88 8shaa0 AL A A Alaugl A A A 68340 daBi2g0 310
1215201290 1280 12651280 1250 240 2401 A Aiz40 Bof 200 34B 240 2600 A 576 1270 265 290 1300 |
‘ 3 ‘ Ri ot A
182903100295 290{290 250 2400 A1 A A A AL Rt Ao 556 205, zeo 2701280 275 gjglg7§_
' 350370310 3181290 260 245 2301230 230, A A A A AL A 320 310‘310‘330
15358 260 260 2701255 255 240 230 220 A A 8 B A AL A 108 310 290 210
: a
16 1305 305 280 2901290 260 240 230 210 208 * A 535‘;99‘§5 7777777 1310 320 350 1295
3 1 : s {_H - : :
17 1320300300 2401 240 | 245 | 245 240 zqo‘ﬁqé‘zos ] A72963;791§56*zqo 260 399‘;;9 305
181350310 290 250! 265 240 240 3481240 323‘ AL M MM AL A 330 290 340 350
_19 350:300:270,290 300;59é; “, A 250.£45r220_£26 240 523 59 240 270 255 295 3104}99;;LQ;329_
20340 310 290 2601300 260 259240 240 2001 *!200 2053215:205;225 230 250 240 260 260250 310 300
' | 1 A i : : i :
21 13002901290 3101305, 270 258 248 it i 268368 240! 258 255)£6§‘566,270\240‘340‘;5é.376%
22 ‘ ‘ oAl : ; ‘ L
%7,2 372”0‘325,290 270:280,250 250 ,,A A, A‘ Ajzeo A_ Al 210 296 250_556‘590,290 295320 3«0.,3,1,9,
23, 290 280260 290 260;240.23@200 200 220 210w 2«6 205 205:225:230:270:260\3 06 1305 300310
24 1300 290 270 270 260|255 230 245|210 220 256 2400 A 195 188220 220 368 270 275 318 270 308 358
255701275 295 2901275230 230 240 225 258 195 1681 5001220 21012201 205 1210126012801 290" 348 300 358
N i AL AL Al Al Al A :
26 1320330300 280 250;270r250' AUAL AL A10328 338 240 iaéi A; : A‘300]300 310 340 290
o i AL AL AL
27 290, 299260300 340,260 260 ; A; A‘zxﬁ L 51? 240, ieo 57? 240 250 1290
! Al Al Al
2 575 350 265 | 220 3401275255 260 220 225:200 " " 260 266 240 230 555 260
29 350 255‘240:2]0 300j249,240 220 255 316 260 260 ] fi Ai ”51 [of
3 ! N ORI Y : E
30 290! 290,290;aoo 3001255240 AL Al 200, 18 250 240, 358280, A
31 - oo i P P P

00 01 02 03 04 05 06:07 08 0910 11,1213 5145 15 2122 23
CN e 3 P (.. E : : -

T 30 30! 30 30! 30 29! 26 18 L6} 17, 12/ 16 13. 15 20) 21 19 21‘ 24*,27 28 29; 30 29
MEDi 308 300 285 285 290 250 1240 240} 232230 220 215, zzo 240, 240 i238) 2504266 zeo 78 292‘310 305~31W_
Y1340 310 295 2901300 260,250 250 242*2591245ig§0 250, ;59 2491260 ;sg’;gé gzq 2901 19‘32 ';35‘335
L9 290!2801260 26512751245 2401230 2201220 2055202 2105218;210.225 2351 2«5 2502601260} 290 300|295

LJUN. 1970 L,,,,,,B',F (<M) J

The

Radio Research

Laboratories,

Japan



JUN, 19Z§i

IONOSPHERIC DATA

[:j HYES  (KM)

Stationg Ok UBUNJI TOKYO 2t 35 42-4 N LOME 139 293 E

Sweep 1 MHz to

135 E: Mean Time (

0 MHz in sec

20,

47

G M T.+ gh)

in automatic  operation

Day

Hour:

00010203

04050607

0809} 10 11

12181

1415

161718 E19

20 212271 23

1

)

110 100 110 110

i

_il00: 100 100 .100

100.100‘100 100
100 100 100 100

110 110 110 100

100315031305120

110! 120‘120 1120

100 12o 120 115

100:105;110‘110

Chiso

1101110120120

110‘130-1101110
110 110 110 110

G
130 110 110

110110 100:100

120‘110‘115:120

110 1110 110 110{  i110!

1010, 9*130

130 130 140130

100 | 100 xoov 4

,10;l19<l}9;199

110 ! 110 110

S
100‘100 100 100

100 100 100100 |
100,110i1oof1oo

100 : 100 100 100

100‘100‘100‘100

100 | 100 100 1100 - &

1130 115110
100(115 /1251115

10

110 130 11201110

100 140 140115

i105313031zq

1)51105:105 105
1101101110 105
110/110/110:110

1101101110 110

110‘115‘1503130

105 105 110 120

,1l01l¥9;1204

G i H
1160140140

105 105 105 105

120,11511101;;0
15 110, 110‘100

130120 110 110

130120110110}

110 110 110:100

105:105:105:100

110110110110

100:100:100,100 |

1100 100 /100!

i 18
4100100 :100}1

1;@L;99;199i;99
110105100100

1051105?1oof 95

95510¢

110 110! 125 115
11511101110_110
01110 110/110 110
110! 105 105 110
105 130 110 110

130 115 110

110 110 110
,159;14°vl4°iL69
130/130 125130
1251L;QLL30§120

Bi i o}
110.110.110

105,130 110,110

G i :
1130/115,110,110:1

130 115110 110
1;9;1151110‘195
115 115 110 110

130 120 110 100

105.105 105 105
10110 110 110 |
105 100100 100
105 100 115 110
105 105 110 105

100‘100‘100 100

100\100 100'

100 100 100100

100 100 100 100

100‘100‘100'1007

! 100 100 100 11001

11501100!110

[

5011401130

,100‘100‘130:120
S
‘120 1115110

100‘150‘140 110

,1;9‘135 115110
ll0311041;0 110
11051103110‘110
110 x1o G_lxo

110 115 105 105

110 145 130‘130

llOwllO 1101120

110 110 110:120

105‘10511051105

7130 110, 110 110

,110‘11011957105
110! xzo 130110
1oo 105 11001110

105 130 125 100

110 110 100 100

105100100100 |

100 95 95 105

;qu;oo 100 1100
, 100,L00110°;109

,955 901 901100

105 | 105 100 100

95 1oo 1oo 1100}

100}
B!
,%139T139
oo‘rr°

1125‘120
110
G

1
3

100 100 105 12o

100‘100‘125‘120

120‘110 110-110
110 110 110 110
110 110 1100

125;115>110:110

120:110:120,110

1101101110/ 110
110 110 110,110
1051119l105;110
110 110 110, ©

1101251101110

110105105100

110110 100 100} 1€
100 140 115110

S 125120 110

100 100100 100

;95?110A,95,”95
110105 105 105

105; 105 105 100

31 !

105‘105‘1Q5i195

1001100100 100

%
v
i
i

105! 1301125‘110

s
100 145 140 120

95 125 125 115

95)150;140

1101110‘1103145
120} 110 110 110
115‘110 110 105
130 130 130 140

110 XlO 110 110

) 1
'
.

110/110.110:105
110 115 125 125
105 100/130| 125
1401130130 120
110111011003130

110110110 110
110100100100

! 6!

125: 1115110
125125110100
1303115'1103105

115 115 110 1110%

100,100 100 100

02

00 ; 01! 03

08 090 10 11

12131415

CNT.
MED:

LQ

300 30! 29] 29

1003100‘1001100

(8¢} :

105! 100 100 100

5100 100 100

10

100 130‘130 120

100'100:113:110

11011101110:110

28} 30] 29] 27

){110:110/110/120: 1]

110 110 110 110

110;110;110-100

100.100n1001100

[;QUN. 1970

L, H'ES  (KM)

The

Radio

Research

Laboratories,

Japan



iF
4

T
6

iF
4

3

0l
o LM

, ,
09 oty L

: '
lue
§.2 58
! i
fwe !
s 0y
)

ey

we

TN

SN g

w3

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

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

135 E Mean Time (G. M. T.+ 9h)

FE F
143

B i i e

gr 5§

Lo W

5

§

L

§ £

G

<

,,,,,,,,,,,,,,,,,,,

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

19120 21 22 23

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

150161718 19 20 21 22 23

Sweep | MHz to 20 MHz in 20 sec in automatic operation

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

$f b b

““““““““““““““““

1

f g 88/ b £h8

T,

R 1R

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

IONOSPHERIC DATA

IR R

SRR

5 M5 s s

4

¢
e

g 508 8 ¥ ¥R

i

P

5 F s s S
K

5

=
‘5
i
'

s
s

A
$

“““““““““““““““““““

TYPES OF ES

AEREEEE

iC

'3
ERAR Y

Y4 5 s

i

21

i

it

EIREREN

CERE

L
BE RN 5

‘R R EEEE RN
Yoyl

5

444444444444444444444444444

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

,,,,,,,,,,,,,,,

0

o |

JUN, 197

4 ,FF,,

““““““““““““““““

00 01/ 02 03,04 05 0607 {08, 09;10

““““““““““““““

[

StatiorkOKUBUNJI TOKYO L2t 35 424 N Lon€ 139 29 3 E
oge{ 00/ 01020304 05 06 07 08 09 10 11 121314

48

31

Japan

Laboratories,

esearch

TYPES OF

‘ JUN, 1970 ]




JUN,

1970

IONCSPHERIC DATA

[‘_ HPF2 (<)

Sweep 1 MHz to

135 E Mean Time

0 MHz in 20 Sec

(G. M. T.+

49

FL)

in automatic operation

100 01

02 03

40506 07

08 0910 11

12113114115

160171819

20 !

: RIJ R
i {0}907_4710 'loOO LQOO L

‘
4101430 380 350
Jok 4 R ORI

400395, 400

400 410 1400 208

410 :430:3301370

60300345

1] !
80 498 1420

400 |

3oojaoo‘asq

4101 380 4«0

400! 340 zeo 1300

350 ‘.‘O,O,QL

350‘

410 gsé

A
65400 3g0

Al

290!

400 1390 400 390
G Al R

,i_ A‘330<3so

380 . 1350 380 400

370 300 380‘

350! 350 310 1350

R
370, 1400

360?33033503365

13751

1380 3“8

400350 1305 390
F
.glo

Fi
1330 370,

396 3gb |

FiOF
P 3501358
F

335 320! 300 300
405 1370 345 305
3694320 350 3zq

390 340‘3201310

355 ;. 350 400 £40

230}§L6§355 405
300‘3501 i A

270 310 1420420

A 400_390
Al A

300,

300 370

360! 400 360‘370

] A:
400 1385 360 350

,600139913901?§°

Al :
A33701370

340! 360 350 350

asoigso 355 515

380! 350 350 350

360 gEO 345 350

350 © 448 390

350 g g 370 355

i zoo‘rw

350 350A;a9,9a5"
FlOF

138b

F

LD INN

_”,R;” F 368

Ri 390

ZSE'gés'

F
355

FioF

FiLE
355

,iki95,

366 320 310 300
208 350 350 340

Fio i |
..;350:3801345

Fia46 265 255 240

280! 350 330 1400
380365 390 hoB
3xo:§aéi§90,4zo
378 265 270 Y8

3301340 1420 410

400 390 4001350

380 1380 ‘390 390

3807§70l36qi§80

6‘4201450j595
]

400410 1400

;59»350 310 §8§
1350 350 355‘380
380 360 1350 350
370 350 320 576

400‘400‘400 400

40
400 400 430 F.
380 350 336 376 _
410 440 215 %06

;96 400 £08 380

17

18

20

39§ 350
440 410 1400 1400
F R
il 400 3&0

Fi 358
1380 50 1350

‘4zolaoov4oo;4oo

410410400390

370132033301330
4005350‘310;270
,3?9,350 380 :380
350 420 1400 ! 310
400! 400 438 1410

400 ; 208 400 330

400400 1398 400

350370 1400 400

. G
350450, A.,

G Al

G

310:410 1430380

A

08 400 400 400

400 400 ‘408 400
ALl

i ,5;600'3ﬁ9

G! \ ]
1400400 380

410 410380375

400 400 595 400
400 375 aao 340
o8 359»«00 400

350360 380 390

360:360 360320

380:400 1420 :400
400 400 440 428
420 410 400 400

400 400 410 408 |

350 420 420 410

21
22
2
24

25

1405 390 400 405

F
330 330 350 39§
350 400 580 380

385! 370 355 | 1350

375 39§ 405

J R
405‘350;359'300

355‘3201445‘,,
350 300! 300 320
350 305 34n 305

35513553400 400

310370385360

Al Al AL G
3301380 1390395
305360340390

405:380 350 410
1

385350350 370
410 4001400 370
390‘37oj3501350
%oB 360 370! 360

3954101350350

360360 360 330
aeoiaaokgas,aso
355370350320

350 335360370

320:330:370:380

330 440 438 436
400 400 400 400
370405 390 405

368 370370 ,f,

380 40§ iog EZE

26
27
28
29
30

31

1400400 350

400

Fi FIUF

390! 1350

F

438456 295 306

FoOFIYE!
S (L IEY
F
1390400

Fi : A
330/ 330 1440

£ '

F
420\400 400

'
i 1

415 3551 280 350

F
370 41b! 360 ;05
3951390;4001380

Al Al A G
G A Al A

330i3305«205420

400 350 400! 380

400! 410 400 400

G
A G!
71440
G
1420

S, +

Al

Al A
350400400

430 395390400

G i
1400, 400

A
400 400

Al

A

4301#05‘450‘335

425! 370 350 370

Ax

3aoi

)| 400 400

901350 390 400 0B

FioR
400

400 ﬁQOm31§-395.

00! 01/02 03

04: 05} 06 07

12 j|3 {14015

CNT:
MED!
‘ua

LQ

i ! |
{400 390 380380

21

23 23: 27

410 1405400 (400

3§gi3753350?355

29! 305 301
3801350 1370}

t i
1

1325,

400 380’400'350

26}

355w320L3103305

3;933@ai3921500

350 1385 140

300135053505355

380-380:370.365

350350350350

e e
360:385:3851380

The

Radio

Research

* Laboratories,

Japan



50

IONOSPHERIC DATA

FJUN. 1970_E |j YPF2  (KM) 135\1-: Mean Time (G. M. T.+ gh)
Station o, UgUNJ] TOKYO -2t 35 QZ'Q‘N' Long. 139 29°3 ‘E Sweep | MHz to ;4 MHz in ,q sec in automatic operation
o100 01 02103} 0405 oej'o7 08109 10 11 12 131415 16 17:18 19 20 21 22 23
"190 g0 80 85 90'135 100 100 xs°i cjﬁ €100 100, 50 100, 90 99‘110‘1105 Ri R
21 90 98! 93‘.1,0.0,v8_5,§ 90. f«o 801 90, {1l R AGAA " R;‘

48 90% 801100 1100 100,4:100@00)00 130 100 {19“‘ Al g0 g0ileb 50 90 90
ol f_og,‘f‘ig ® 100 90, 1100 1100. AAA i A 10011,90, fo'é y ;

5 100‘ 90 100 l’og 100]110; 80 100 100 G% 801100 110 90]1101100 1005],00‘i 90 ' 90 90‘:110 90: 85

6 §0.100 g5 100 106 90j1ooiloo 70 1681 95 105 g0’ 957i11o_§ 75 805110‘100 701000 F998 105
il biloEiJgg‘ FJJsg Yob 8o 75 75 701000 A ATeh 95 90! 801100 103 YoB i TeBi 70 Ya8 851’76_5;

8 75 7 40 70| 80 90,130, 80| 75,140 80 90,100, 70,,‘,10,0 50100100 100 100, A T8 A A

9 M 1100 10811001100 80 901100, *! g0 100 80 100 120 90 100 118 100 100 8
10 1100 100 Fl 951001 90 'oBi100i105! A1 A A Aliagiio0 903"9@ 701100
11 FHob. Fliob) 96 65 100 70| 75 100 100 100|100, 90?1005100 100 993199.;,’99.

1200060 ROFlgBiYoB! 9031ooi109 100! 95/110 foB 1,19‘,129‘;10 1001100 1100 | 95 100
18] RIJE! Faob] Flio0 120) 95) 90 118 To8 150) 80 105 g0 110 108/ 00 80 120]1 “gb “gb
MEof L8 Tif 95 9§ 9§ 110,978 105 60 YeBl S 75! 95! g0 105;100}130“{09 100 gs “sb Y7b
1ia 1153 95 F; 95 105£ 90‘100 140 12031203 80 100: 80 100‘ A§100 1003100?1005100 i06'100‘19§‘100
161 70 901003100 100:1002 goiuo 100120 18! g 95 100 100’ 1100 Looilopfiqg‘igqq 100100100100
1? FA R;LOOi;oo 199;10,01%100;100 100 110 100 100 100 100 {05 100”100‘110757}19@171700 19031._09_”(»0!‘95
e ijollg’;‘f 90 100"100:1001100 100 100‘ AL G A A,;wolxpo {oﬁﬁooiwojmo 1970:100 110100
19 11001100100 100} 80 /100! 103 ,G,} ) & 100{100! 100 90 120 100,100 100 100,100, 108
20 1101100.100‘100 100/ foﬁ 100,110 90319051153115 11551353115;100 110110, 90. 95| 90,100 90 39
211 90! 90i100] of ,9§ 120150 60 135,130,110/110, 5. 50, 70,100/110; 30,110, 80| 95,110 ‘88 776 |
221 5] 90) 75108 1,05 100 g5 A AL AL Sl 01000100110 100 100 foB 100} 100 100 100 100 |
:23;.100:1001f08j,1,10 120;100 ].00i 80 110;120i110;105 110 100 ].00‘ 95 100;135; 9755 90:105: 975;17997_”997
s Y ao‘; 90100 90i 9. 130 90 100:11511303120 106 70;130{ 951100 115 130,105} 78 g0 100,
2 oB1 81 Bl 2Bl von!ree! wpliznlysizad] a0 100‘ 90 90 90! 90 130,105 110 95 JoE Ugb
f ! ! : ! i 1 ' ) ] g | Y
29 so:ﬁ Fi Fidebl ol o0 ‘105 A: Ai A; 6 ¢ %00l g0l A A Ai0i100i100 1B
27 {100 100 100 ,,F 105‘100‘1003 & Af Ai . Ai 60 7oi 955110,;10,0 ao' 95 . 88 80 |
il .961,,9,0,‘: 65 105 95§ 95§ 70150, 90 90 130, g0, A A S 55 75.100, 75.110| 90, ,,go,,f,QE-,sS_
7?79 7F7; 7F7‘:U95“: ‘95. BSE 98‘112,’—\:105 1152130;1\00;100 100;1003199% AV 100;100;;30:100 100 1»070_‘19077105
o Looj Fj,xo,of,loo 9511005 90110100 110 100100, 80 5110 90i110. * 100100, A * 108 100
6 T
00 0102 08 04 05/ 06 07 08 09 10 11 12 18 14 15 16 17 18 19 20 21 22 23
sl IPEEETUIFIRIPY 295 30i 301 26 ZSf zzz 20| 20 20| 23. 26] 28 za5 2. 25i 2] 26 2 2«j 25
MED _9.°+:~,9Q;1991:100 95 100 100 100 : i : : 5,,98, 100 100:10_0. 100 ,,199,‘ 1.0.0. ..9.2. -99._
e 1,Qo§1093L9031Q0 100 100‘105 105 10 120 112,105 ,l.QQi,LQQéll,Qil,QQ,,, 05199 mog,l,o,qg,l, 0.100
L 855 90; 90'3 90 905 90{ 95E 80 90*100- 90; 95 905 9031005 90 95 905 92§ 80: 80
The Radio Research Laboratories, Japan

JUN, 1970 ‘ L YPF2  (<M)




’> JUN, 197(j

IONOCSPHERIC DATA

I;FOFZ (0,1 MHZ)

135 E Mean Time

51

(@ M T.+ g9h)

Station  YAMAGAWA Lat. 31 12-1 N.Long. 130 37.1 E Sweep | MHz to 20 MHzin 20 ssc in automatic operation
e 00010203 0405060708 09 10 11 12313114515 16 17"18319 20 2122} 28
BRI R 7685 96 101106 112 113 113 109 110 105 9z “s? s3 Ted U3
2 90 9071 871 761 ‘ ,'?3-3,..75: 76; 714 7§’ 53
Rl | 3 115 1od o7 ,‘,8?,1,77,; g
B j ; i i el cf ¢ cf ¢ ¢
54 ¢ ¢ Tod ' 97 Y03 102 Yo 63 e Yek
| £ L1d] e ,"8},7”j¥°° 53 99 103 %} 105 "3 Yot g
Tle3) F F‘ 331105 7 110"109 fog‘u?r 753 9% Y98 Y8
”8 {03‘10?1039 777 72» 79;”927 7: !07 110 llg 98 90 ”7?,, 74 77
B 5}’1? S 3 8% 'sb 83 78 82 o5 96_101”_1131172«7 123 109 (Yo} 105 Tof 108 o3 {oi’
10 1103 {06 Jq? 83 79: 903104' 931 81 e o5 1051112‘1133113 110 /109 11? ‘fo§ 102 Y68 g3 F
ny s sjl‘??iy?i F Feb of 79j 79 841 88 1°°j1°";1°1,i,‘°°, 1031100 A 1B o1 g5 63 S
2] F TS TS S T ses a5 s < fsb on 58 sy s s2| 6F Vs a3 S
i 93“,,5,,‘ P T T sBao) 50 sa teb g6l o s 52 aelro1 106 100 TeT| ST sF of of
‘f‘ 1931103 110% 102 82 C c 74”73; 73% 74| 82 81,1 79i 803 82 1893 egl agj BS 7§ ,5?,, a"cl 8%
,5s}s:c§ccjc§c§cc§c§cccc:c§cc‘cc;cccc‘c
e e o e e 8] e ol e R
[ FTEREIE e P IpApA D I RO
IS CIE I 1T I I P e o o B
19 ho I1? Iq? 77 7F‘ 71% ajijg {7&7}770?7115_ 75, 80 85 92“}92 88 |82, 77}{3? ol ‘72 J79 77
20 1.2 I7:3 131 .3 71 7R sajloa 50 81 89! 93 9% 108 112 11§ 111 105 10373 s s s s
21 s‘ s‘Ug 194& .”S3 9§ oF 83 7’?3793‘1”93 89 105»{027105 ,1,102“311,95,{03 90 8g 79?}72
722 ,3°; 78 Uaﬁ 8% ,,5,°i,72,l 67; 76| 8§ 106 110 128 fzgil’zg‘uﬁl 99798 83 a4 79
23 75(.1 52? ao? 80 17 75 7975’ 83 aoi”q1’ 825 83, 91 98 101 100, 94’ o8 100 98 98 o1 of 'o3
24 7793:103‘3[921%3_ gbi 79 esg 88 aevi aljflaé 82| 90 91 97;103 96 94 9§; o¥ilof o3 a2 93
a5d Bt BL R el il el ue 93! 991100 89| 88 931103|110 107 91 85 Tofilod Yof Y73 48
200 7s 76 7k o310 er 73wl 77 ab v Al v > me v 73 79 s o o8 F 43 A
2711368 3 sel 57 6 st w172 se sE k] so 6B ee 66| 67 10 67 78| 7R 7 Ved of
28, 73% 73 'mi‘ 60 7754? 5§j 7«;i e? az§’a9é aai 89 Igé“aéi gaf 80 ?Q,,“% 83 90! 91 95 a§ L3
22058 96 0% 1 es b 19 e s11001102 91 sz ;1 e e 0 o1 o o Tod 78 lab
30 g% Pt o3l Fl s 710 g0 78! of 1ok B Ted i1o8 ! 93! o8l 06 V5§ iYaB | 8o 88 Ys3 &1 Yol
1 o
000102 03 04: 05 06 07 03;09310511 12f13§14;15 16171819120} 21 22| 23
Ol 21 te 2l 23 ae 225 26 20 26 20 21 20 2 2 2 21) 21 26
ME3 o8 of 88 et e 72 w0 65 03 02 ee s 1 a6 a9 100 o ob ad o8
Ual o8 0B o8 o8 s1 sl s3l o2 90 s 50 93| 94 102 104 109 119;!09,1.1_9231,9?_ Yot of ot st
La 79,33.83 10':'66‘577;:51 78:77,76:80 aviagfgzjgz 88590589?90 88 o3 73| 80
e The  Radio  Research  Laboratories,  Japan

o] |

FOF2 (0. 1 MHZU



52

IONOSPHERIC DATA

JUN, 1970 | FOFL (0,01 MHZ)] 135 E Mean Time (G M. T.+ oN)
Station YAMAGAWA Lat. 31“12'1‘N' Long. 1.30137 ‘1 ‘E Sweep 1 MHz to 0 MHz in 20 sec in automatic operation
oo/ 00/ 0102030405 06 07 08 09 10 11,12 13:14 15 16 17 18119 20 21 22/ 23

P LAl P
“th i sob. " ssbiseo.
: A
2 L LA 498 1480 | 510,540 _é3_0_4
Ed L B aM B
L c AI
e S S e S -
: i : : : € € €t : T ¥ I B :
2 e g b A |y e 540 550 /550 §40 o T B :
b T AU L Al ; .
6 ! : i : ! ! 1440 145'61 - 580 ;66,5501550354(2 B ”12881 Tl : 3 i
TR Lo AL A P4 1 g !
i R boandd wud i A;§73 560 ésﬁiszo;szo;sab 4833 m AL P S
i R % A S N S i Pt ?
4 I ! HoAod SdE BE L L,;57b, 1690530 530,510 ,§°b,+47,54 5 J o J
ia P Al Li L L Y. I gAL PR
1 B ‘ s M A LD A LBisshisib sabisalisobi Al A .
: = gl A : ' Ul !
10 ; b oop o P PH CHiGE Aloag 550, Ai A;slb AN
L aedibed fieod sad Mokl 28 obipabisse oy iswol (Al oEL AL M
! ! i ! ' i : : i -k
bt EX BN BN bbb 1k biesoilell MikiBilsBisabiszhi i A s
‘ o LA A Y PoloL
b MR M A g0l sobisso Br8 s sab sobl b ]
A A LAl AL A A
L3 | 505,525;540, se0 MR g0 M
15 i o & sl vel wel el wer' 16 1€ NCE fC6l €] € €y FCL U
A T | bl
e e LSS Csgll bsool “gbl AleBissossh bt Lo
17 : b 5 bl LioAlUL : i ci €l gcl i€ L2
,,,,, i I Lj. y ; 55635 A600_ A;aa;;éﬁ AEL AR By GRE.
18 ; ‘ ol el el il w Al oL oapiioalusgd ! fud
,,,,, S S R LI L ,A éaO, _55,5 Sy 555;525; 3 "
19 Doy Tl Al AL AL A Al ATALATAL L Al A
i LN i 1380 S i 1550560540 570 | BLIWER ) g
2 beod T A Pl b ey bei L ‘
i : b L R iaabissh! “isgb 00 550 578] Alseol b
21 : ; DAl L Al A Al AL Ki ZA} cAG EbY Al
B ) N AT IR B i 983 I ;,,,1615 , 3 526, ", i .
22 ; b . T, ISR
P » i “ls00.53bis20 60b 550 57 éoﬁ ok Wil Hs ety
2 i ; ' ; i ; ;
3 E i i : : k L;S"b; L';590 ébé ;58b15bb gbbﬁﬂl A,‘ B o e T
24 ; S S NS XS [T 1
et I ; el e g L{seb;gqb 550 575 saﬁxszo biggal ok
2 | : ! | L: ' : : A :
. ; i ; i 1699, A oob 560 540, éso 540 535; vsob_ ;
P b Al Al AL LI ¢ btk
: NP L T S A'sab‘sao 5454,5,5,0 575 530 L;{o,ao.!v,so, o
: T 1 ‘ b L
LA B S Li470i510 510! 1181528 518 510518 510 450 2
I T A A:‘ A‘ Al AL AL H ;
S e i iR A, e e - 1290, 540
2 ! : : R SRS N I
9 ;e ¥ Pidrgy ARIIZA] I 8! ‘565 515 5951555:578;5"H
30 ; Doeb gt oAl ealeap aai oal i A
' : e R fooslps R - 1360, ..
31 b S R A
M : ! ! 3 e H L ./ 1

00/ 01 02 03 04 0506 07{08;09: 1011 123!3514il5
oNT P : ; P
P 11 IR S A ' HN : 4 ,2,,"5 111 A,} 17¢ 2 19 23| 19

ol 2L & | R T i : ' .
ME Lt A ! : ;ga%i{'ﬁ; 5 8 t.b 550;570‘550 5501 550 1540:530:490:475;
u IS N S i : :
Q b 5yt AR 80 b Breled ,59_0_+§ob 575 595 ;
o : ? i ! i 450151§:540-5ho 540540:545-525 515 400!
The Radio Research Laboratories, Japan

JUN, 1970j LFOFI (0,01 MHZ)



JUN, 1910_‘

IONOSPHERIC DATA

FOE (0.01 MHZ)

Station

Lat. 31 12-1 N-Long 130 371 E

135 E Mean Time

53

(@ m T.+ 9h)

YAMAGAWA Sweep | MHz to 39 MHz in 0 sec in automatic operation
o 00 011020304 05:06 0708 09 1011 12 131415 16 17 1819 20
i S A;AlAgAA;A;A§A1
TS LA S T ST S Lf Ll ke il &
i il W SN a8 0B sms 305 355 320 260 A
i Ll S , sisirs aea| A A Ao Al
I A I AL iéeq.i?e?é? LCLR T YT R B T it Ut O
2 = P o c € Cligs 390 1380 | 360 340 1305 240 160
6 3 ‘zoo 1280 320 340 iass i A Ai ‘390 370 335 3oo izso i
i Jzzo 280 320 331'5 i3¢>5 1375 38 350 320 zeo‘ A R
ki ) o ‘210 285 1330 | %55 a0 | -
B * L ) ‘ : ot iz;;o 320 355 i B i 777777777
10 P ; ‘210280 320‘ .Ag AL A Ai b
U] L L lesoizenjazo; AL AL AL AL AL AL A , L
L IR | Maso| M AU LB B B beo o sz0 e A
13 3 ‘ ; A 350 378 Alsg0 i a7sisz0f Al A ‘
7% - [ el Al Al VA.: A A BT R; R?' R 380?3“; VR I ]
715 2 c? c. ¢ c cc c C c' c c el |
S e A A RR Rlaeslaas e B
4 ! jzzo‘zqo 335_3505355 1.8 395;395»380%7 Apre c cc 77777
e T ; : jz;pm C c§ F4385 400 3975:39313875}375 355;330;27073 A ] ) )
1O 22025033035 370 300 390 3s5 360, A1 A A A AL . ;
21 :7 errzro\zao 325365 13803390 379571380;.3785}60 §56Lazoiz;o' e ] ‘
20 0L aa0as0issmsiasoecn) PR A AL A Ag A
et I RS 12232295 320‘350‘555‘350 sgo; M1 AR AL Agol A
244 oL . i;gojzag 330 | aso 515 390 390 A; Ai ol PYRY l3mi,z7o'imo
25 | i21gl290}a201350 365 *] *i Al Miseo] A1 AL A[ B ‘
0wl adsesed MM Assalaones
27_7 | i ‘ ) 3[220372_30 320i335 ;370;585 405 405 395 385 350132073,’270&5_5' L= . : |
bid Ll 216 275 320 350 390 400 400 405 .?!53195 20300 260 A L
b I ol Tl ’ “E AAA “i A VAi A A1375 355 ialo;zsofj P
30 . %2105290 325335&1380% A} AL R 1395 380 350;37205260 160
ERNEER RN
00 | 0102 03} 04 05 06 08:09 10 1112 13 1415 162173135\9
o 0l R ) 22,20 21 16| 15 12 1312 18 1 19 5|
MED, : ‘ 320 '352'375‘390 39033907?555375 350 320’260 1160
,E’? e | 1390380370 1520 270 165
La , ‘2104280 2%345,370.392 388§385§380§362 340%305;2521160

JUN, 1970 l [ FOE

(0401 MHZ)‘l

The

Radio Research

Laberateries,

Japan



54
IONOSPHERIC DATA

{ JUN, 1970 tiFOEs (041- MHZ) 135 E Mean Time (G. M. T.+ 9h)
Station YAMAGAWA Lat. 3] 012 -1 lN . Long. 130 r'37 1 .E Sweep | MHz to 20 MHz in 20 sec in automatic operation
\ Hour: j H — v i T

o [ 00 0102 03104 05 0607 08:09 10 11 12138 '14 15 16 171819} 20 21 {221 28

1] 23728 Y38 19,8 €D 23 25 o8 il Ja§ Yok Y9 LIRS AEE 4;}J§¥ «i‘J4§ J3§‘J2§ Jf J29 25*J2§

222! 235J5§§J;§7J545J3§ quJsr 13?*f9§ f1§;J§§ Jsél 57 Ja§§J1§Vﬂ§f;J7§ Jsé:Jeﬁ 7a§ J95 5§*fze
5 ;ﬁ§412§zﬁra6fa5n4m,a§9§n§uéyan4uraayaﬁyap ,,,,,
e IR i W I F i B I W et B I

i ci ool of el ‘ cg S RN

57 4z

X
‘ i Yos ! )
} 22 El?éJzéj Zsi 32 36! 40}J45,Jo§ fa§EJ7§f ' 48 JsszaéjJesz7f Js§9J6f3J65;??§7
X
7

7 958 Tk ot Jzé%JaéiJaziJaz 5 138 g %eh Mok 58| as ok a3 Yob ek ab I 4ak

8 Jaé}Jzé be_Jaf 2§ 5§ Ja§ffo§iJ§;ﬂ{5§ 741j3§§i‘49i739‘%3§i 431 3oiJ3fr 4f Jaé 55 Vg |
97J6%:J5§5J85‘J3§ 75 26 34 foa 71! a2 gl Ypk 54? 50| 48| 401 40 | 54 Y4k V3% V6% 9k Jzé Ja%f
10 %28 28 Yaf | 4a(7e¥ Yok 9ol Yk o Yok o) 9e¥ ¥ 78 ad 13k 16k YaX | 33% 21 %28 25 Y3% Y5k
W I I Y J3§;J3§:J355J5§ J551J55j37619§§7 Y6} Jsb Jse 63 J453J7§3143:J §VJ 5% J«l g 5§ |

fséifaf: 2374355 €l JaE Y54 39 6:76§ff0§j 50| 48 Is§ Jaa Jsa I3k Je§ Jaf
iJséﬁfaﬁ faé 7§ J3§ Jaa J4§ Jaéiurx }f7§i74§ 44 | 56 J 45 J3§ zf J29“’27 fwﬁd

X
4
1458 E18 Yol Yy J45§ Cf CHLE a8 58 43 54l 4 57 Mo} a1 D; 43 | 7§ J68,7s€‘fa§;”?§¢_g__
¢ c 3
6
c

15 9.€1.¢1 ¢l ¢ o« ci C cé ¢ ¢ ci c; c; C c} c3 ci ¢ c cj cg C
A N N N S PR I o ey
17 1928 728 Y28 a8 V8 E1B Yo% 56 s Yo¥ 163 Uk Jbg}Jb§5J1§ifO§ 8 € & W c% cj c; <
&L bL,: 5 el o LSS T e L ST
18 » | JS{EJgéi 30 ¢ € CEJ551965 Yo Yef J65 Log fléi 353 7.7461"37 " |
19 J5f1{a{"J4§'Jzé Jaéisz'Jaé_ o3 Ja§'J§§T 88 7o} J75 7§1J7§;f15 79‘ o8 J74’Jef § f x| J35 0 5
240 Jzé‘dzélJaé Y3l X okl oy ! a0 iYok Y% Met YstYs) | e§:J4f:Ja§ Jg§ sk | Jaﬁ L e v 5 , af
211 34 23} 22 &1 Jzéi 22 Y2¥ Yal J95;J7§€J7§EJ5§ Jof gl f77 Jgl Jeé‘fof;f0§4f7§ 3§ J f Jqé»{g?_

22 9 % Ja% ok Yo% 241 21 27 39 405 61 o9 el 7. 5‘.flbl 71 J5§:J4§jJ35}J29 ok z§ 171738
28194 25! 250 22 23; 20/ 26 31 61: 46 505J66 Je§AJ95jJ1§:Ja5 JeéiJhé;J5§;J5 5§ J3449§9ﬂf}§7
24 ggfbfaészf‘Jzé Yo J25 4 421 335 41 47‘J7§~ 43j 41 37 AljJazj 28111 Jag» 37LJ9§7
25 X198 X015 Jzé 25! 351 351 g0 X EIE 4y JX ! 4 98 o1 Ia¥ IsBideH Yad 9p% Ik
26 35 2% 25 Y5% Jaﬁ} ] ZA}Jbé J6§3J653J95§f65 82 ' 17e Yl © 19 2 Ya§ 7% Y68 2%
7??7J2§.J965735j730 gqidlé; 30; 37 Jsé; 51; 41§J7§ 553J8§; 47 Jsé 455 G; G3720 Elg3 20572;; 22

82 5% Yob 152 YoX el 55 53

29 J5§E{56EJg§fJgé J3§EJ851153§J45 J853J55§J5§§J55 J§5575{1J465 41
80 st Yk s 38 25 35, 40 %6f ViB Yo¥ 98 Y88 Yol 74
31 : , w 1 : H H i | H i H

WX X : i |
28 gk Yab Yok Yo¥ Va8 1% ey sk

00 01 02 08 04 0506 07 08 09 1011 12 13 1415 16 17; 1819 20! 2|§ 22j 23

CNT| 27 27‘ 26 26 26! 24! 26 26| 25 27 za’ 281 29 29| 29| 28

LA +-S0 +oo i

MEDJ36 %38 Yad Y, J35:J2§; 30 Jak Y58 198 1Y 78! J67 el J6¥‘J67 60

ua eéidséjifégJaé @f}J355J3§if5§ A J75 Jqé J9§ g§4J895f0f1J§§
X
4

o Y I Y Inr

S8k 58 Ve

Y8kl 26! 26] wa aai 50.J5§ Y58l s7174d! 4s 4a§ 422 26| 25|28 Y% V2% ot

The Radio Research Laboratories, Japan




IONOSPHERIC DATA

55

JTJ; Wl;ril FBES (o 1 MHZ) 135 E Mean Time (G. M. T.+ g9h)
Station YAMAGAWA Lat. 31“12.1vn. Long. 130:37.1 ‘E Sweep | MHz to 20 MHz in 20 sec in automatic operation
o 00 0102 08 0410506 07108 091011 12018114 15, 16171819 20 21 221 23
4 4443 42 56| sl 37 31 25| 2 260 15 E
z 5756 76! 7o e
&l 95‘ 69 51 64_ 7

5 49; 54} G§ 58 :
5 6350 4853 42 62 65 50 37 3 25
21 ' ”1«4‘7433 5°i,"5 7 G 454103‘}733 25 200 19 19
Blaaiue w222l 1710 20 4l ee 40 36031 20 S22 27 32 27 36 |
RIS | 2] o1 48 46137 € a1 40 3736 17 19 20|
100 18 Ei 19 30 ; 48! 71 79| 38} 41! 33 370200 20 17 16 32
11]42ise 25 30] 35 29 29 4s| 52 60 56| 46 41 4 51 53| 46 50 A 63| 33 45 35 50 ]
1) Fisel L Elus ok aelseiszienier|ssierl *las|asinei a0l ) 10 un 20l 20
19 % e 2s 20) 36 30 21 31 41 00 A 4] en 4 9 4el 2 40 30 ig] E g E g
140 s2iB181 Bl of 0 Cf el gy 42344:42355 48 56! 66l 79] M40l el 26| E 30 25 2§
" ] 1§ cc c c c c cc O EE c c c c ci c'c ci c‘cc
LEEECENECE e L3876 53 w6 30 26 19 20 373
V1B FaeimiefiBia0 L s0 s asl vz e sy g0 wg| € € € €[ € el T
bt I YT R I O Y Y IO T P i
i 130015119 1730 47| A s,a,i,";,w 7270 er 1) 54 59 6 52| 32 26 2 20
20 19524§2‘+i34 17;E El c‘331 50364 44 42 52353]41%43 7/.:3&535:52 30‘53‘29 25
i R Rl R R T ,«3‘,59' 7250l 60 78 M a0 55 s w49 29 17 76 56
3539 52 47 50/ 50 46 91 59 se 40 25 2753 15 16 ©
b 737“ 4o§ «.7'i 49 59 87 o6 44 :.zj 36 49 46 ,,‘,‘?j,lé‘, 20 20 |
? G G Ea§fn 45 41 42‘ 40 ¢ 391413} 23} A 18 lo 44
b GE 5of 60J 46 43 46 561 45 41; 51: 31% 49 48‘ 31‘ 231 18
(o3l 2 e st Mol s0ies sl 3t © 1§ 22| 40l en. 2 2
192043 46 630 Mag 50 47 a9l a0l O G pgE8 E £ €]
o3l sel Alarisrl A M uglse e wenl a2] 48.,,«,5,,,29-}?,
36037 39 44l 42 53 47 4l 40 40 44 3 45| 29 19 er M
2] il Moz| MEdasi 16l 49! Sl arisa| 36 31 20 e
07{08 09 10 11 12f|3;‘14515 16317518519 1
26} 28] 28| 29 29, 29:“27737 27 27 273 27
.73? 59{ 54 5 . 955740 40‘ ;1
18 20 4l 52 60 70 71 a5« ,
' 31) 30! 40} 44! 46| 48! 47! 44! 44 32 22| 24! 18] l9i 20
The Radio Research Laboratories, Japan

JUN, 1970

FBES (0.1 MHZ)



56
IONOSPHERIC DATA

o h " = =~ ° i
(JUN. 1970 LF—MIN (0.1 MHZ) 135 E Mean Time (G M. T.+ of)

Station YAMAGAWA Lat. 31:12_'1‘N' Long. 130937.1 'E Sweep 1 MHz to 0 MHz in 20 Se¢ in automatic operation
! 00 010203104 05 06 0708 09 10 11 12 13 1415 16 171819 20;21522‘23
y' E N N . ' N 1 I H l 1
lE S ESES Pob o P P E
S it 51?; 13 12 12 15 16| 1s 15 5. 1e 18 1o 17,17 17 16 el 11 ° SRR E3 S
| 1 b Co T
4 1? F‘x? W 1S ARG 18] a5l el a7 xel s 1eiaei17) 22 s ael a8 EaB IR 51§ 513
: ! i ‘ ; i : : | : E
B3 13 el B EESEsl 0l 1ol 10l a0l 200 20 17 a7) 17 a5 a5 1 1§ Elg‘ i
e sir-: : C c‘ ‘E C L N PR < B S I X
B ,1? LT B ;Elgi,lg, Siamiaeinel aeiaziasl oy THo T T
¢ ¢ ¢t el ¢l ¢ e e ¢ ¢ ¢ ¢ N ‘
2 B PG f o 19! 18 17! 171 16
S E §° | { : ! : : ! I
6 B3 B33 1o0 1s) BEiBlusi 15 170 16 17 17 19! 170 18| 16!
E SIE SIE S, i iE.s| : P {
TIERE 2B 13l 11} 11iB18) 15 150 17 197 20 19} 18! 19} 18] 16
S ESIE.S! ! ' : ; ! i
8IERER 5 Bl a2l BFi3 a2 1eias 17 18 26l 19 17 17) 16
‘E S : E ) : i ! ; :‘ 1 3
| 9B ERER g, Efl? 14} 15, 15, 17, 18] 17, 18] 19] 19| 18/
S'E SIE i ! i : i '
10 E SIE3ED i E 513 Ei3' 11! 15! 16! 19 18| 19| 22! 24! 17} 15!
E S ! ! 3 j : y 3 !
MESESES 5l B EEER 15l 16 17 1s I 13 1s 15 15 15 1511
E SIE 81 i CiE, gf i T ;
12ZERETER 1ol B CEE 15 1a 15 18 19 1o 18 19 18 21
18 E3EZER Bl B EEIR 15 16l 16 20 28] 26 27 26) 20
e siEsiEs e e i ol o |
14 ESEREZES B C € 16l 2036 24 331 46 25 24 30] 20
S R 1304 i i
1sjesies ciocl o ¢ ¢ ¢ c ¢ c ¢ ¢ ¢ ¢ ¢ c
N S 4 c: ¢ o cf € .| . :
Ld €€ S S S 020 a1 220 20 200 31 31
siELsiu . | { o lEysi Ak . c
J7IERIER] 15) 1a) 1si 15i%18 12] 16 16 16! 26] 25} 19 19 21l T
el ¢ €l ¢ lE.S ¢ ci e Lo B i
ol i I I T S00t 1 TS 17 20 19) 18 21 19| 16
§ : ' \ H ! 1
19 EBES 13 a1l B 12513 15l 15 17 16 18] 200 22, 19) 18| 15|
lE.SiE S} : : ‘ : 3 i
2 E1§:Exs E\3E31 EE3 15 15! 18, 18 19/ 20! 19! 19! 16
s SIES :
2B ESER 15513 518 518 15| 15 18! 18 10) 200 20 21 18| l&.
'22 5! ) \ i H 4 H i > | :
; E,LS\_,lZ; 13 E ©15:5180 1) 15 16! 16, 19) 20 l9. 20, 19| 15,
SiE SIES e gl ‘ ; F
28 B2 TE3 BB 1Bi3 1sl 15 16 16! 200 20 18] 18! 17} 16!
s 5 OB Poob b b ;
2R3 BRI Bl OB B aal aelasiazias) 190 20) 215 18] 16
el el elegl RS L s
250E 2 E\3 o0 EL BB\ )11l 1si 15 15. 1l 19 200 200 171 16!
SIE S E.S L lEls 1 oo :
26006,3 53530 Bl B niFaBlas| 15! 1s) 18l 28] 19) 17 18} 18] 16 11
S! E/E.S! | EiE.S! : 3 ; : j 3 ; ]
27 Ell,,,, % 1.5 E E; 1E15; 11} 15 161 16‘ 15{ 19 19: 19: 18! 15; 15 14 14
s ; bopl i il .
28162 12012, Bl OBl OBl sl el 1si1si 23l 200 23) 22 21} 20 18 15 1L
; : H i ' 1 ' i H : i
2 S'E SIE 5! t_lE.Si TR R L
29 B3 E2ER 112 12518 15| 16 16] 19] 19) 19: 18} 21 19
] i t X i H T : ; !
SOIERIEIRE 1ol 13l 1118 1sl 15! 161 20) 28] 26! 25) 26! 21} 19} 18]
31 Ear Looad P Lo
0001 02 0304 05 06: 07 08 09 1011
oNT] b P e
N1 270 27 261 261 26! 24) 26! 261 25 27, 28! 28 271 27
€ siE s EEiE s A e
MEDEB EIZ R 1 FRERIE a5 15l 16l 1610 1?..!3..
SIE SIE. S Y e 'E.SiE.S
VaIES B3 F18 13l 12 125130 1) 16l 16) 19, 20 L 15! 1| 13513
SESES ' EES S O SIE.S
- ,E,,;,S,:E,IB'Elg‘ E = E'Elgv 127 15' 15! 16! 18 16! 15: 14: 12 141 15

Radio Research Laboratories, Japan

LJUN. 197 L -MIN (O 1 Mbj



i

Station

JUN, 1970

YAMAGAWA

M(3000)F2

IONOSPHERIC DATA

(0.01)

Lat. 31 12-1 N- Long 130 371 E

Sweep 1 MHz to 209 MHz in

135 E Mean Time

20 sec

57

(G M. T.+ 9h

in automatic

operation

Hour

00 01 02 03

04 0506 07

08 0910 11

12| 13114 ‘15

1611711819

20 21

1:22] 28]

118 260 1 a?aqg

265 265 275 255

géé 268 305 270

255 & B 588 292

ci €1 Giuc

285 1280 1305 1305
558124532403255
255 265 1290 283

<

316 265

265 1275 (265 260

275305 1250 255

o
R
>

290 ‘250 |

ciie!

245

A
,,E..”

260 265 265 270
265 275
260 270 265 265

“‘275;275. c

265 275 1280 270

A}zes

265 275 300,275

205 215 295275
2.7???5?99)?8

ci ci ¢

579 1280 | gB? 290

268 Y58 is? 9 8
ieg 1250 | 563 1270 |

583 255v255;260

558 za? 518 37

358 250 Job 263

-1 Fi
260 | F

378 348 268 248

S: S

S 88
270 £ 3 goa 275

3003290‘295;335
R Ry 28% 320
295 29; 290'2§§
7?_272‘ S‘glé

297

280 :270 1295

310 300 |
58 1

305 280

265
6 245

1265 250

315 '310 250 280

298 255 368 260

265 270 275 285
250 270 1265 1270

250 270 1265 ;275

275 265 1265 1285

260 275 270 1273

285 285 285 £9§
280 300 29? 302

298 275

275 275
295 285

280 270

320 4¢3 478 265

368 318 275

598 288 388 gbga
300 262 245 260

) 348 378 518 318

SIS
F" Flos!l F
s i

S F

278

153 é 5 2g§ 308

S S C C

310
F130§ 32?

Ci Cigs

Fi

F‘zeélazo
PO

260
€

=
C

310 1290 270 260

295 285 290

1eb

265

265
300 ;255

280 275
C C

270 270 275 275

270 260 368 1270

265 1270 1260 i255
2 &LV 1C0V
270 260 1255 A

Gl Gy €y e

270 zaq; VVVVVVVV
?7?.?99.,,W.

2603275'
57%;275‘

c: ¢!

265 270 25§

275 468 258
213 268 25? Zhg

S

C C C C

256 248 ;55_;p37

20

C C C c

B 118 4k b3

ci Gi Ci ¢

1,8 243 3,8 253

56?;;921532,255, -

C C

48
=l

288 270 458 290

izl

F

250 265 265

265 268 275 300

¢
275 1285
298 240

C C
1295

b

265

260 255

260
A

245 260

335 250 1265

245 268 265 278
863725§v2691265
260 265 280 275

b

1275

270 1275 270

260 4B 260

2§0%3533

215 215
C Ci- gl I©
_275 £78
‘275 !Ba

1275 an

270 265
298 285

27§ 275

148 478 263 13

26?,?9?;?§3A255
1.8 S

368 158 245 245

S ds3

21
.éi
é3
24

25

5

12”2"8972 148
210 218 275 265
268'288§£8g 396

s, s S
: : 285

26§i278 29§1
zvsizssrgeg‘
285i290§305f
290ﬂ29o'295‘300

2959295‘235‘260

R

275 298‘285

285 2g5 315 235

275 295 1270|265

315,295 1295 255

270 265 2801265

270;275 5763270

8

238 265 275
255 265 265 1280
255 255 265 270

265 260 265280

2307232
48 48

275 278

_2§5.#3§
_295 295
230127§
7275;298
278 363

280275

280 :275

205 230
158 263
26?42675
128 263

33 418

263 368

260 255

28 368 |
273 258
268 268

26
27
=
29
30

31

2552;70i278j29§

7 248 413 300 260
1260 268 300 265

268 260 205 4o

28 " hE b

;gqi278128§;285

250270 295 1328
295:275558§:265

26? 280 300

zas‘zss 27§ 1300

1gb
1,8

1270

260 263 280
218

2905&8%%285

320240

12601275

3eb:

245260
255 260

295 275 265 275
235 258 245 255
576‘57§5270§;§5
275:260j2§§}280

}4e‘£6§‘265é27§

255 260 275 280

260‘27ofzeoi248

270’2753275‘270
280 zaofzas 1280

275 ¢ !ag i B 280

288 258 258 253
265 268 278 378
za§3§5§ z«? ieﬂ
258 952 265, is?

258 255 58 243

00 ' 01 02 03

08 09

12

E 17,1819

20} 21 22§ 23

CNT:
MED
uQ

LQ

21}

01268 278 268 28

19. 2l 23

278 268 298 258

268‘26§;27§:268

19?
230 270 285 ?00

315

o
'
!

T

288 | 260w29§

260.255‘28n,275

i gs' zgj za* 26

290 215 268 262

275|260 260 255

28

265 255 265 275

29 28‘ 27

,;zi 21 26 27

275 275 280 288

270 275 270 278 § ;
bl ok

253;260;265;270

270 1272275275

21' 26 26, 24

278! 26§ 263 268

26;%25;;252525?

208 _213;,21?;_293__

K

JUN. 1970 l

'H(3000)F2 (0,01)

The

Radio Research

Laboratories,

Japan



58

IONOSPHERIC DATA

M(3000)F1 (0.01)‘

: —
JUN, 1970 }

135 E Mean Time

(@ M T.+ 9h)

Station  YAMAGAWA Lat. 33 3p-3 N Lo 130 37:0 E  Sweep | MHz to 20 MHzin p0 sec in auomatic operation
57100 01 02 03 04 05 06 07 08 09 10 11|12 13 14 15 161718119 20 21 22 23
b EOESCEE I I i,,L “32&5 AL Matblass el MMb St )
IR S ¥
U e
6 fn e P !
e cde e MCTEE T 3l S N T O T
87 . . 3;?1_3607}50;355 34b 345 . g, |
4 : - 35?4E Ajasbjaas 3«5 A Al B
1o { ; 3455 . Aiaeg gao} 2 L‘; ]
ki P .y seoash] AL LI ACAL L L] _
12 40 P AL A ash 33&5E P M R
iK1 I i 32b 3eo§ 28 335 338 325 77777 - # P
14 o 1325 355.'53 Ag A 7“i325“ A i}
15 j el €f ¢ ¢l ¢l ¢} e ¢ c§ Ci €1 ¢l @ ¢ S
I j BRI B B T BN
14 00 O AR A T
o) | SR R A R BN
IR P R
20 1 g b 32&?37% : Aisgol 1.4
_,.,2,', | A : : ,.‘,,A ,Li AA3"E A Ab Aj g A A: A, 5 U . Dne
_’,2,2 | i ‘ r i , ] ,L 335 ‘345 33!‘5 355 i T Aj L‘ L F ‘
Led B TROR ‘ : : L;355§ "Laao 51?; aab 335 425 3351 A
A e Pk L "1‘3’5&33«5 36535b’370;355 biagei Ui b
25 ‘ : ‘ ; I & L£335 A§338 345;370; A%335 33%S A::‘lzbi A ;
o1 KN O O O . ) Y T R R e R
214 . zl 5j315§380j§53 32'5‘3'3 ,Aiassi Alass | 330 L’ 3 P o3
(] NI OV U 0 O B0 P 0 B W9 T
k54 RIS R I PR P 33% 345 355 345325%,,“?. o W% L G W
L PRER EEINFEER UL - a AR 0 R R R RN
IR N ‘5
0001 02 03 04 05 06 07 08 0910 11 12 13 14 15 16}17?18;’ 20 21 22 23
i, N L i) iz nin st : 5
i+ PRER TN Bk s 236 348 242 355‘355 e
Bl o). FEREN I FEN N
e : 335 1325 335 335 345 34% 330 1332 33% 325 |

LJUN 1970j {W(SOOO)FI (O.OFJl

The

Radio

Research

Laboratories, Japan



IONOSPHERIC DATA

59

f[_‘,“,“" 1970 ‘ “Ji-pz (<M 13535 Mean Time (G M. T.+ gh)
Station YAMAGAWA Lat. 31u1?.1.N. Long. 120'37,1 ‘E Sweep 1 MHz to 0 MHz in 20 Se¢ in automatic operation
oy 001 01 0208 041050607 08 0910 11 12 18 1415 1617181920 21 {221 23
Gl ’ ‘ i jz«s ‘3604{3720 :3,55 ?556 ,35,575*355,:?37 ! 1325 5230 321‘,0i ,,,,, ,,,,,,
L. EE | 1380]360 330 485 450 ,4,2,01375? BRENT 3351,3__59,3,,1,9: ,,,,,, R I ek
-3, ,,,,,, Lol i2e0{310 325] " EsBlags 350 1375365 370 566 s s jus
Tt IR N N N __zs0] i3soizsol A e B

: ! . o ¢ c o e 340 EELS 350 370 A 300 255 ; ‘ '

& ] 12501240 1240 300 400 380 360 | 350 340 325 | 315 300 ;

I ! | i l2e0l270] A 405 £26 350 340 340 305;310‘ ,Aj G
2 8 R Lo : izqo 390125&;3804390 425 340 350 340 32,5,&320_215,:_ rrrrrrrr

8 L L 70 348 255300 368 350 360 335 350 325 2,903754,275': i e
10 ! ; 1270 26012701400 M l34s 310‘340‘350‘325 3203325‘310% :
el : ) ‘ | 12551290325 .355 3351355 339‘3594345 3_1o£2954 ek ]
i IR R PR 30032853335j399 350 365 555 350 320?30032953 o ot SLE o T
i Y Lo d e 250, 556 Al3s5i350] 1345 355 385 360 325 1300 ol B
',4, . ' 350;360;410j350 400 420 z.zo AL A 1340 | 556 ‘
150 § c;cic‘ccc;c:‘ccécgc:c“‘
e b : c§350 33453300 450_,3,99(39,5’380 ! 1 BER *
1 A S B 305 300 380 588100 400 w00 F1f] € € s I
i (NI W O B e ,C.'a«o 4051410 370 335 348 3,5,0},55‘330, B
Lo I CO AN O LMES £20 380 370! 340 3291340;,370j T I
2l ! | ‘ 1230 250.420 340 3401 360 450;3905335 330}325§3oo"‘ ‘

Uk SR PO TR L izs0 ,325331093305350 370 355 ,‘ff,a,w 325310 300, yo 0 s T

22 A Lo r , ,,,iaoo 335 365 310, 490 365,‘325 §5n 330 305,1295'329022,60 ,,,,,,,

S Lol fass 340 310, 3ao 375 395‘,525 3501340, 330 335 300 RSk s

b 1250 260‘290,310;390 385 360,375 340 325‘53,25;2951290 !

5 ‘ ' 3 5250 325;350‘315?‘000 360 3755375j325 320?300\5345;320 : :

i jzao A531nf355357§ 550 3so :.30 1395 4;5,33957533037290 A

27 e i i,315 305 1550 725; A 575 500 505 450 495;39553995359, ,,,,,,,,,,,,,

Rt 1 lze0lzes Ai5s8iseo A 5‘“3,75;,3,5,0 3801350

e Pl L i...i360 390535053555320 39514002405;13@0 1350340/310/300,

il N {1 lerslazsiassiBsBl Al AL Aiosiaeol3e0!a15)290 300 i

1
00 01 02 03 04 05 0607108 0910 11 12 13 14 D18

CNT, L 425t 23 25 23;s 25 5 ' -

e ‘ : izvsfzvs 300 328‘355‘372 3723603653451 32 ]

ics O ‘ . 3191290 330! 355537,oi,3,9,5, 4051382 390/ 370, 350 345322 300 -l

s NE O i 1270 250127013101 3353521 355 350 350! 340 320;310;295490

JUN, 1970 L H'F2  (<M) ]

The

Radio Research

Laboratories,

Japan




60

IONOSPHERIC DATA
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SOLAR RADIO EMISSION
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Month: June 1970

Observing station: Hiraiso

Flux Density and Variability

Frequency: 200 MHz

Flux density Variability
10"224m 2 (Hz) ™ 0 to 3
UT 00-0% | 03-06 | 06-09 | 21-24 | Day 00-03 | 03-06 | 06-09 | 21-24 | Day
Date
1 6 6 5 7 6 0 0 0 0 0
2 8 7 8 5 7 0 0 0 0 0
3 5 5 6 6 5 0 0 0 0 0
4 5 6 6 6 6 o] 0 0 0 0
5 6 6 7 6 6 0 0 0 0 0
6 5 6 6 7 6 0 0 0 0 0
7 6 6 6 6 6 0 0 0 0 o}
8 6 6 6 6 6 0 0 0 1 0
9 6 5 6 6 6 0 o} 0 0 0
10 6 5 5 6 6 1 0 0 1 0
11 5 6 6 7 6 0 0 1 0 0
12 6 5 5 7 6 0 1 1 1 0
13 6 6 6 7 6 1 1 1 0 1
b S 1" 28 9 13 0 0 1 0 1
15 7 10 17 18 11 1 1 2 1 1
16 19 20 20 19 19 1 1 1 1 1
17 19 19 3% 13 22 1 1 1 1 1
18 1 9 Vi 6 10 1 1 1 1 1
19 6 1 1" 8 8 1 1 1 1 1
20 7 6 5 5 7 1 1 0 1 1
21 5 6 5 S 5 0 0 1 1 0
22 7 5 5 5 6 0 0 0 0 0
25 5 5 5 5 5 0 o] 0 0 0
2L 5 6 6 5 6 0 0 0 0 0
25 6 5 6 5 6 0 0 o] 0 0
26 5 5 5 5 5 0 0 0 0 0
29 5 5 5 5 5 1 0 0 1 o]
28 6 6 7 S 6 0 0 0 1 0
29 6 9 10 8 8 1 1 1 0 1
30 10 10 12 7 10 1 0 0 0 0

Note No observations during the following periods:

7th 0538- 0630
29th 0115- 0215
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SOLAR RADIO EMISSION

Flux Density
Month: June 1970
Observing station: Hiraiso Frequency: 500 MHz
Flee denstbp 107 in (Re) |
UT 00-03 | 03-06 06-09 21-24 Day
Date
1 b 32 30 29 32
2 29 28 32 29 29
3 30 32 30 27 30
L 28 29 28 30 28
5 30 29 29 30 30
6 29 29 28 28 29
7 30 29 29 29 29
8 28 28 20 31 29
9 28 27 27 30 28
10 29 29 30 32 29
1 30 31 29 31 S50
12 31 32 32 30 31
13 32 32 32 33 31
14 33 36 35 33 3h
15 3h 36 ol 3h 34
16 38 36 34 - 32
17 33 34 37 33 i
18 31 32 30 31 32
19 31 29 28 32 30
20 3l 33 30 30 32
21 30 29 39 29 30
22 33 33 29 28 31
23 30 29 28 27 29
2k 29 27 27 33 28
25 33 31 32 29 32
26 28 29 28 30 28
27 30 30 29 | 28 29
28 30 29 28 30 29
29 31 34 31 24 21
30 33 Be 32 31 33

Note No observations during the following periods:

6th 2310- 7th 0020
16th 1920- 17th 0005
29th 0215- 0300




Distinctive Events

(single-frequency observations)

Month: June 1970
Observing station: Hiraiso
Normal observing period: 1920 - 1000 (sunrise to sunset)

Date Frequency | Starting | Time of | Duration | Type Flux density
time et 1O_ZZWm°2(Hz)-1 Remarks
MHz uT uT minutes peak mean
1 200 0217.0 0217.2 2.0 c 2ko 90
100 0217.2 0217.9 1.5 (o > 450 >170
2 200 0624.5 063%.0 19.5 o} 130 20
100 0622 0639.3 | 123 c 300 20
500 0745.5 0750.7 9.0 C 60 20
3 200 2034.0 2034 ,2 5.0 c 150 20
100 2033.5 2034 .0 6.5 C 360 100
8 200 0303.5 - 7.0 (0 (20) (2) % 0304,5-06
100 0306.0 0306.5 4,0 c 80 30
200 19440 1944 .0 1.0 c 1000 290
2109.3 2109.8 0.7 e 280 80
9 200 2222.6 2222.7 0:5 o} 210 80
100 2223%,0 2223.3% 1.0 C 230 100
10 200 0127.0 0127.1 0.5 ¢} 100 50
100 0127.0 0127.5 1.0 € > 250 >140
200 0225.6 0225.8 1.5 ¢ 190 Lo
100 0226.0 0227.5 147 0! >270 >110
0244, 5 024k .5 4.0 o} 50 5
200 2222.5 2222.5 0.5 o 20 10
100 2223,0 2223.0 1.0 c 310 140
11 200 0106.0 0107.0 4.0 ¢ 140 Lo
100 0106.0 0106.3 5.0 c 310 25
200 0633.0 0633.0 1.5 c 330 50
12 200 0308.5 0310.5 2.5 C 230 25
500 0521.5 0521.5 0.5 (¢ 50 20
200 0521.0 0521.0 0.4 C 760 330
500 0524.5 os2k4,7 1.0 C 50 15
200 0524.0 0524 .1 1.0 6] 840 35
500 0529.3 0530.0 1.0 c 570 210
200 0528.8 0529.0 1.0 ¢ 360 50
0824.8 0825.8 2.0 o 160 35
100 0825.5 0826.4 1.5 c 60 10
200 1925.0 1925.0 1.5 c k10 25
100 1925.0 1925.4 5.0 c > 4oo >170
200 1937.0 1937.5 3.0 C 480 55
100 1937.0 1939,0 540 C >Loo | >200
200 2111.5 21195 0.5 C 530 55
100 29117 2112.0 0.8 o 390 165
2202.2 22024 1.0 o) >hoo | >230
2245,0 2245,7 2.0 c > 400 >190
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Date | Frequency| Starting | Time of | Duration | Type Flux density
time maximum 10‘22VJm-2( Hz) et Remarks
MHz uT uT minutes peak mean
13 500 0227.0 0302.6 4o.0 C 240 20 1st peak
0312.5 C 170 2nd peak

200 0227.8 0227.8 10 o] 280 4o
100 0227.8 0227.9 12 c 390 290
200 0259.0 0300.0 5.0 C 1000 30
100 0259.5 0300.0 15.5 o] 390 45
500 o412.0 o414.0 3.0 c 560 140
200 o412.0 0416.0 5.5 c 200 5
100 0413.5 0412.8 15 c > 4oo >240
ok16.0 o416.4 1.5 C > 4oo >190

500 olh2 b4 Ollely 4 13.6 ¢ (280) (25) % Obbh, 5-45.7
200 okb7.0 okk7,0 1.0 c 770 230
100 okh7.0 olhs7.5 3.0 c 400 170
500 0504.5 0514.0 14,5 c 140 30
0702.5 0702.6 8.0 o 4oo 20
200 0702.0 0704.0 7.0 c 1100 70
100 0702.5 0703.5 5.5 ¢ >390 | >220

200 0754.0 0756.0 3.5 c (90) (10) * 0704.8-06.0
100 0754.0 0755.0 3.0 c 390 160
200 0819.5 0823.0 545 c 330 25
100 0817.0 0820.3 5.5 c >390 | >250
0822.8 0823.2 2.2 ) >390 | >220
0922.4 0922.9 2.0 C >270 | >150
2102.0 2102.4 1.0 c 300 120
500 2209.5 2209.7 2.5 C 160 20
200 2209.0 2210.5 2.0 (o 220 90
100 2210.3 2211.0 1.0 c 70 50
14 500 0017.7 |- 0018.0 1.3 c 590 220
200 0018.0 0018.0 1.0 c 110 35
100 0018.0 0018.8 3.0 o 50 15
500 0216.0 0217.4 3.5 o 190 35
0220.5 0222.0 2.5 c 80 30
100 0721.2 0721.5 2.0 c > 250 > 85
500 2310.8 2310.8 1.0 o 360 190
19 500 0104.0 0105.0 3.0 ¢ 120 20
21 200 2327.8 2328.0 1.0 G 170 55
100 2333.3 2333.3 2.0 c 390 60
23 200 0031.5 0032.0 1.5 o 1100 560
100 0031.7 0032.5 3.3 o 300 170
25 200 0716 0745 43 RF 15 5
100 0710 0745 90 RF 35 20
26 100 0130.5 0131.3 1.0 ¢ > 390 >75
27 500 0813.7 0814.3 1.0 C 390 120
2119.3 2120.7 257 c 420 160
200 2119.4 2119.5 2.5 C 470 10
100 2119.5 2119.7 1.7 c 340 10




a7

Date | Frequency | Starting | Time of | Duration | Type Flux density
time maximum 10_22Wm_2(Hz)-1 R eATKE
MHz uT uT minutes peak mean
27 200 2213.0 2213.2 1.5 c 200 25
100 2212.6 2213.0 3,0 o 50 10
200 2310.8 2312.5 3.2 o 190 65
100 2310.5 2%12.4 3.0 C >510 | >220
200 2317.0 2318.0 3e5 C 150 15
100 2316.7 2318.3 2.0 C 180 55
28 500 0103.5 0107.0 6.5 c 900 180
200 0103.5 0106.0 7.0 C L20 55
100 0101.5 0106.3 7.0 c > 400 >170
200 0110 0121 38 RF 10 5
100 0108 0121 36 RF Lo 15
200 0259.8 0302.0 8.0 o 550 10
100 0259.0 0302.3 9.0 F 320 =
0313 0323 35 RF 20 5
500 1954.6 2009.8 36.9 ¢ 300 30
200 1954 .5 2002.0 47,0 c 340 15
100 1953.0 2001.5 38.0 (o > 390 >100 1st peak
2017.0 60 2nd peak
30 200 0006.0 0006.0 2.0 o 2600 340
100 0004.5 0005.0 2.0 ¢ > 400 | >300
200 0017.0 0017.0 1.0 c 20 10
100 0017.0 0017.6 1.0 ¢ >400 | >130
500 0023.5 0023.8 2.0 C 260 80
200 0020.0 0023.5 55 c 470 15
100 0021.0 oo2k.0 4.5 0 60 20
200 0026.0 0027.2 2.0 c 250 15
100 0026.0 0026.5 2.0 o Loo 150
200 0046.0 0049.6 2.5 c 30 10
100 00k7.0 0048.5 3.5 (o4 30 20
200 0124.0 0125.7 4.0 G Lo 10
100 012k.0 0125.4 4,0 c 280 50
0140 0250 180 RF 60 20
500 0213.0 0213.7 2.0 o 490 120
200 0212.5 021k4.5 2.5 o 25 10
100 0212.5 0213.5 3.0 ¢ 250 Lo
500 0706 0711.5 42 RF 80 15
200 0709.5 0714.5 5.0 C 180 80
100 0709.5 0710.6 5.0 & > 400 >170
200 0714 0730 >140 RF 110 (25) sunset
100 0715 0735 78 RF 100 50

* Interruptel by calibration.
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MEASUREMENT OF H,F, FIELD STRENGTH ( UPPER SIDE=-BAND OF WwWVH )

JUN 1970 FREQJUENCY 15 VHZ BANDWIDTH 80 HZ RECEIVING ANTENNA ROD 4,5 M
MEASURED AT HIRAISO
okV Z5H 236 256 020 25H 230 Q8H QI Q8 93M A% LW L2 L20 M 12 dsH LI lew gz 224 2y 480 23
1 =12 -7 0 % 13 15- 15 20 20° 23 28 15 13 21 20 0 17 12 9 10 4 -1 =1 -1
2 =l4 =15 =8 -4 5 12 13 18 l6 21 23 le 24 27 1S 15 11 =3 10 7 =1 1 =4 =10
3 =13 =13 =2 3 E? 13 23 20 23 23 20 20 18 18 19 1l 21 11 13 12 6 =1 =9 =7
4 =13 EZ 20 0 4 10 20 1le¢ 21 21 23 20 1§ 16 14 -%2 L T7- 18 8 4 =2 =8 =10
5 =11 <=4 1 2 16 17 11 23 17T 24 21 22 24 22 @22 21 le 12 =1 =1 2 1 =9 -14
6 =8 =7 =2 -1 9 14 17 22 21 22 24 22 26 21 13 15 17 14 6 0 =4 <4 =6 =15
7 =l4 =g =1 3 11 12 17 21 21 23 22 21 25 23 23 17 17 19 7 2 1 =3 <5 217
8 =8 =12 =4 2 T 14 15 22 21 21 23 22 1 1% 1 3 14 1le 2 =3 =11 -9 .8 Eg
9 -7 =7 0 6 9 9 15 14 21 25 22 20 21 18 16 20 21 13 10 T 2 =2 =2 =5
=3 =6 =2 1 12 21 18 21 22 25 21 22 22 25 lg 13 6 10 6 =2 =3 5 -le
=14 =4 0 6 11 16 21 19 20 16 17 20 le 17 19 17 ‘12 10 6 =2 -8 =12 =18
12 -8 -58 =5 2 7 7 14 le 22 24 24 25 26 21 20 24 1lg 15 6 Ea E -9 =20 -10

s
=25 =20 =5 =3 6 17 17 17 26 21 24 21 24 21 22 1le 12 7 =3 0 =5 =29 =21

v

ES

12

ES S S ES
lg <28 -Eé =2 -4 0 0 13 18 21 21 22 23 25 20 20 26 14 1 6 3 1—?3 -13 -
ES &

29 =29 «25

is, w =3 =2 13 16 18 24 25 27 27 26 22 23 22 17 11 7 14 O -g -19 -19
l6 =12 13 =6 -3 3 6 14 18 20 27 25 27 20 1s 1s 12 12 17 12 6 6 2 -6 -8
17 -8 =17 -7 1 3 9 14 4 18 21 22 17 17 21 15 24 21 19 11 0 =3 0 -7 =12
lg =13 -13 =5 2 6 7 19 17 1 23 lg 22 21 22 18 16 16 6 7 5 2 -1 -9 -20
lo =12 =5 1 6 6 14 15 22 25 25 21 21 17 17 21 25 17 7 11 3 7 0 =11 o14

20 ~4 =1 =6 2 7 10 14 18 22 25 21 22 18 21 25 23 22 20 26 6 1 =3 -8 -10

21 =12 -5 0 5 4 11 13 23 20 17 24 20 1 16 29 13 11 1s 1g 2 =2 -5 =8 =l4
22 =21 =20 3 =2 3 8 11 17 18 21 23 19 21 19 19 22 12 6 13 2 =2 =6 =9 =ll
N ES ES
23 -8 =4 =7 3 7 11 14 18 22 21 20 22 28 18 21 20 17 18 7 14 2 =4 <5 =8
ES
24 =4 =3 =2 5 4 =6 13 13 1le 17 21 1le 1lg 21 17 21 1lg 7 5 5 3 -3 23 -6
25 =11 =10 =4 3 10 12 11 12 19 21 19 18 18 21 22 12 10 14 6 5 2 5 =3 =9
ES ES ES
26 =1l =11 =7 =12 5 8 14 11 19 22 21 20 17 23 16 9 7 =9 0 2 5 =7 =14 =17
ES ES ES ES
27 =16 =31 =22 =17 .6 10 11 1l 15 14 22 14 14 =1 =2 <5 ap 3 0 =2 =2 <p =2 =2

28 =9 =17 =8 -4 2 9 11 14 14 15 17 10 18 14 16 1lg 12 8 13 4 =14 =2 -5 =7
29 -8 =8 -1 -l 3 6 12 13 22 20 20 26 21 25 2 17 17 5 1 0 5 =8 =5 =11

30«13 -15 =8 =9 =13 7 12 17 20 21 15 19 17 17 17 18 8 8 2 2 =3 =3 0 -16

CNT 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30
MED _Lng -\ng -4 0 U(S, 10 14 1 20 22 22 20 20 21 1 1lg 1le 12 7 Uf 1 -3 -8 -Lf?
up -7 =3 1 5 E% l4 20 22 23 25 25 26 26 24 25 24 21 19 16 E% 6 1 =2 EIS!
LD -%? -%g -21 9 E% 6 11 13 1l6 17 17 15 16 16 13 0 7 1 ES E% 52 ECS) -%3 -58



Time in U.T.

RADIO PROPAGATION QUALITY FIGURES

HIRAISO
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SUDDEN IONOSPHERIC DISTURBANCES
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(5.1.D.)
HIRAISO Time in U.T.
Jun. SWF Correspondence
Drop-out Intensities (db) Start- Dura- Solar
1970 o M WA HB SH | time tion | 'ype | Tmp. Flare | yoise | Ma&-
7 8 22 07.06 38 S 2- x

12 7 03.17 23 Slow b |
12 15 5 06.20 45 Slow 2~ x X
12 6 06.43 21 Slow 1-
12 6 11.39 13 S 1- x
12 11 14.42 20 Slow 1-
13 9 01.40 20 Slow 1-
3 4 02.43 15 Slow 1- %
13 13 6 03.41 27 Slow 1 X
13 4 05.05 13 S 1- % x
13 14 06.59 21 S 1 x x
12 22 12.30 13 S 2- x
13 4 12.54 16 Slow 1- %
13 15 13.25 66 G 1+ %
13 10 21.18 12 Slow 1- x
13 23 23 22.03 32 S 2 X

16" =
13 7 22.38 32 S 1-
14 X 36 00.12 28 S 3 X X

23 "
14 12" 22 02.26 17 Slow 1- -3
14 8" 03.04 26 Slow 1~
14 X 8 04.13 13 S 1-
14 26 46 05.06 20 S 3 x
14 13 05.28 48 Slow 1 x
14 v 12.20 20 S 1- X
14 | 13.20 30 Slow 1- X x
14 8" e 4 15 17.10 10 S 24 X
14 L 13 15 17 /3Y 29 Slow 2-
14 8" 15 20.58 12 8 2
15 X 00.14 28 S X
15 25 x X 01.43 22 Slow 2

Tgu
15 30 10 = b4 02.38 50 Slow 3

26 "
15 TR, 14 13.17 30 s 1 X x
16 12" 04.30 25 S 2
16 11 05.40 40 S 1 X X
16 18 06.58 28 S 14 X
17 22 X X 26 01.25 43 S 2+ X

18 "
18 25 x 01.42 55 ] 2 X X
20 18 13 02.30 30 S 2~ X
28 19 01.06 37 s 2~ 5 X
28 35 5 20.00 48 S 2+ %
29 13 12.11 52 § 1 X
30 5 11 04.35 17 Slow 1
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INUBO
1970 S P A
Jun. | Phase Advance(degrees) Time(U. T. ) Remarks
DATE | GBR |WWVL [NAA [NWC [HA2 | Start|End |[Maximum
1 - v | 0013 |0036| 0018
1 23 12 | — | 40| 0114 |0210| 0122
1 16 | 7]0319 |o0356| 0325
1 20 o744 |o0827| 0800 X
] 26 0936 |1030| 0947
2 30 64 | 15 | 0622 |0830| 0650 X
5 19 33| 1915 |2034| 1944 X
6 35| 2 47 | 1918 |2039| 1928 X
7 19 { 32 | 29 {0022 |0125| 0037 X
7 60| =22 96 | 28 | 0707 |0854| 0717 X
7 27| 20| 24| 20| 24 {2312 |0000| 2320 X
9 10 | 0042 |0151| 0104
9 - w4 0955 |1132| 1006
10 12 | 40| 13| 0436 [0547| 0447 X
11 14| 23| 26%| 32%| 40%| 2257 | 0029| 2317 X
12 8| 7|o0034 |0047| 0040 X
12 12 19| 16| 8 |0145 |0219| 0200 X
12 20 32 | 52 | 35 | 0313 | 0418| 0323 X
12 11 | 16 0536 | 0602| 0541 X
12 42 21 | v2*| 22%| 0620 | 0800| 0630 X
12 15 | 1928 |2006| 1940 X
12 9| 15 18 | 2035 |2105| 2039 X
12 14 18 | 2119 |2225| 2144
12 13| 21| 16| 27 | 2240 |2352| 2254
13 23| 16| 32%| 35% 40%* 0058 |0226| 0150




1970 S P A

Jun. | Phase Advance(degrees) Time (U. T. ) Remarks
DATE | GBR |[WWVL [NAA NWC [HA2 | Start|End |Maximum

13 4 0243 |0259| 0249

13 20| 13| 10| 20| 35 [0300 |0342| 0308 X
13 15 9| 6| 24| 23|0353 |04a11| 0359 X
13 16 10 [ 29 | 24 |0411 |0442| o419 X
15 28" 9% 40* 25| 0444 |0605| 0450 X
13 20 20 0606 |0637| 0612 X
13 79| 40| 34 | 80| 26 |0v00 [0819| owow X
13 20 8 0820 |0847| 0826 X
13 | 59 58 | 0 0921 |1017| 0929 X
18 60 42 1232 |1330| 1234 X
13 40 32 1336 [1430| 1341

13 17 | 19 22 | 1900 |1932| 1908

13 10 | 2007 |2045| 2014

13 14| 12 812122 |2155| 2130

13 48" 58" 70*| 16 [125% 2155 |2352| 2200

14 93| 78 |106 (145 (138 | 0015 |0122| 0020

14 351 33 53% 64% 68| 0150 | 0400| 0234

14 28| 19 | 0408 |0445| 0415

14 | 160" 40| 97 [177*141* 0507 |o0654] 0511 X
14 8" 0657 |0728| 0718

14 12* 0735 | 0811| 0752

14 14 | 46 24 | 1904 |1959| 1916

14 24| 36 56 | 2059 |2204| 2105

14 25 | 42% 49%104" 92% 2248 |0116] 2335

15 28| 14| 32| — | 41 | 0139 | 0220 0156
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1970 S P A
Jun. | Phase Advance(degrees) Time(U. T. ) Remarks
DATE | GBR [WWVL |[NAA |NWC [HA2 |Start|End |[Maximum
15 vs* 29| 42" — | 90%| 0227 |0402| 0304 X
" 18 . 16 | 11 |0534 |0559| 0538 X
15 - 22" 0600 |0644| 0622 X
15 16 0745 |0821| 0750
15 46 58 1311 |1353| 1328 X
15 19% 18 26 | 1839 |1946| 1851 X
15 10 19%| 8| 40%| 2217 |o0117| 2322 X
16 15 10 | 48 | 14 | 0146 |0R46| 0155 X
16 8| 12| 7 |0335 [0402| 0340 X
16 13| - 9| 48%| 26* 0410 |0539| 0441 X
16 45 22| 62| 22 | 0542 |0654| 0555 X
16 50| 23| 15| 58 | 29 | 0657 |0808| 0704 X
16 6 2111 |2144| 2116
16 4 | 2216 |2248| 2225
16 6 | 2304 |2344| 2309
17 50| 63| 51[108 [101 |0125 [0300| 0132 X
17 23 19| 35 | 26 | 0418 |0510| 0422 X
17 24" 0552 |0653| 0610
17 17| 21 44 | 1901 |2007| 1909 X
17 12 20 | 24 | 2326 |0033| 2334 X
18 37| 56| 26| 80| 70 | 0143 |0322| 0150
18 10 15 | 1850 [1956| 1904
18 7 12 | 13 | 2341 |[0026| 2352 X
19 4| 70110 |0148| 0116
19 18| 30 31 |1917 |2016| 1930 X




1970 S P A
Jun. | Phase Advancedegrees) Time (U. T. ) Remarks
DATE | GBR [WWVL |[NAA |NWC |HAR |[Start|End |Maximum
19 17" 8 | 46%|2201 |0030| 2245
20 33| 18 | 29| 82% 74*|0217 |0406| 0237 X
20 26 0357 0455 0408
25 29 47 |1832 [2016| 1848 X
26 16 | 7 |0220 [0247| 0230 X
26 8 owavw 0755 0733 X
26 _2 17 2038 2132 2049
27 7 16| 10 |0111 |0157| 0123
2% 8 0534 0602 0543
2% 16 0743 0816 0750 X
28 30 53 35| 80 65 | 0105 0222 0113
28 8 4 10305 0335 0313
28 54 (122 141 11952 2156 2008 X
29 = 8 0608 0646 0613 X
30 15 15| R0 15 | 0005 0053 0022 X
30 14 14 gﬁ 18 [01%5 0159 0135 X
30 2L 13| 40| 28 [0215 0322 0223
30 35 17| 70 48 0437 0614 0445 X
30 8 0640 0709 0648 B
30 24 0709 0759 0717
NOTES (1): The letter E or D attached to a time shows

2):

that the pertinent time is earlier or more
delayed than the given time,

The mark *

: The mark **shows a time on the day before

the pertinent day.

resPectively.
shows a multi—peak event.
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IONOSPHERIC DATA IN JAPAN FOR JUNE 1970

£2% B 65

HE
iy

ar

1970E£ 98208 B R

19704£9A 250 R 77 (RIFEBIESE )

% hy s

A = idg 7 el
RRBMNEHTRIFL4TES-L

i BB 4 E OB R

BARAB D EHFHRHIF L4 TH2—1
BEEFFO42) (21) 1211 (R

b BRE® BF X #t

60R X W HER W A3ITHEG
7 55 (353) 8358 « (351)0046




