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SITE OF THE RADIO WAVE OBSERVATORIES
AND HIRAISO BRANCH

Ionospheric observation is carried out at the following four observatories in

Japan.
Latitude Longitude Site
Wakkanai  45°23.6'N. 141°41.1'E. Midori-cho, Wakkanai-shi, Hokkaido
Akita 39°435'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 condi‘‘ons 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°515’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

SfoF2 : i dE1

F1 The (_)rdmary wave critical frequency for the F2, F1 an ayers,

f.E ‘ respectively.

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

SoEs 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 observed.

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.

KF2 The minimum virtual height, #’F2, refers to the highest, most
stable stratification observed in the F region and can only be scaled
when such stratification is present.

KF The natural and most significant F region virtual height param-
eter is that for lowest F region stratification. This will be denoted
by WF. Thus K'F is identical with the current #'F2 when F region
stratification is absent, e.g., at night, and with the current hF1
when F1 stratification is present.

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

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



ypF2

wave component at a frequency equal to 0.834f,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 A’f trace. (The difference between
hpF2 and the virtual height at 0.969f,F2).

a. Descriptive Letters

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

A

B

moZz 2 - @m O m

w

NeX E< S

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

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

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

Measurement influenced by, or impossiblé 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.

b. 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.

1 Missing value has been replaced by an interpolated value.

J Ordinary component characteristic deduced from the extraordinary
component.

(0) Extraordinary component characteristic deduced from the ordina-
ry 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.

c. 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 des-

criptive letters.

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

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

d. Description of Standard Types of Es

The eight standard types of Es are identified by corresponding capital let-
ters: 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 Estrace 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: H or L.

L A flat Estrace 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 Estrace showing a discontinuity in height with the normal
E layer trace at or above f,E. 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




e.

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 non-
blanketing over part or all of its frequency range. This is dis-
tinguished 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 com-

plete 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 classified as ‘S’; the horizontal trace is classified sepa-
rately. At high latitudes the slant trace usually starts to rise
from a horizontal Ejs 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-Hat frequencies
near the regular E critical frequency. Type S is never used to
determine foEsand A'Es. 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 Ejs trace which can-
not 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 Es

When the ionogram shows the presence of multiple reflections from Es the

number of traces seen should be recofded after the letter indicating the type.

a.

B. SOLAR RADIO EMISSION

Solar radio observations are carried out on 200 and 500MHz 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

The time is expressed as U.T.

The unit is 10722 W-m~2Hz-* for both components of polari-
zation.



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

¢. Distinctive Events

The phenomena are picked up on the following criteria :
1. Distinct from the prevailing kind of activity,

2. Correlated with other known solar phenomena,
3. Remarkable change-over from one situation to another.

Starting time and Time of maximum are given to nearest minute in general, but

to nearest a tenth minute for short intense occurrences or clear commencements.
Duration is given in minutes and to nearest a tenth minute, if short or clear.
Descriptive type is denoted by the following symbols :

S =Simple rise and fall of intensity ;

C =Complex variation of intensity,

C +=Prolonged broad-band enhancement of radiation, generally
of spectral type IV;

F =Group of bursts: multiple peaks probably belonging to the
same event, but separated by relatively short period of
quietness ;

RF =More or less irregular rise and fall of intensity, at metric
or decimetric wavelengths;

e =Sudden beginning of burst with steep rise of intensity ;

E =Steep rise of intensity of continuum background ;

. p.d. =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 oc-
currence, 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 occurrence can be estimated.



C. RADIO PROPAGATION CONDITIONS

a. Field Strengths of WWV and WWVH

Field Strengths observations of WWVand 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 strength is the average of peak value of the incident upper
side-band field intensity in dB above one microvolt per meter. The duration of
observation is two minutes for WWYV 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

WwvV WWVH

Long.105°02’ W

Location Fort Collins, Colorado Lat- 40°41’ N | Maui, Hawaii Long. 156°28' W

Lat. 20°46’ N

Power 3kW for the upper side-band 0.5kW* for the upper side-band
Antenna A/2 vertical 4/2 vertical
Distance 9150 km 6270 km

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

Receiver
Antenna 4.5m vertical rod
Bandwidth +40Hz 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
atmospherics.

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), WWV (10, 15 and
20 MHz frequencies broadcast from Fort Collins, Colorado), L.ima (commercial circuit)
and WWVH (10 and 15MHz 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.

" ¢. Sudden Ionospheric Disturbances (S.1.D's.)
(i) SWF

The data of short wave fade-out (SWF) are prepared from the records of field
intensities at Hiraiso, of the following circuits. Start-time, Duration, Type and
Importance 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 (”), respectively. 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)

S M BPV 15 and 10 MHz (Shanghai)

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

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



Importances
Degrees of SWF are classified into 9 grades according to the amplitude of

fade-out ;
1- 1 1+
2— 2 24+
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
Observatory. Characteristics of the VLF radio wave propagation are as the follow-
ing table. In the last column, a spherical earth with a radius of 6371.2 km is assumed.

T itti it
= - TR ite Distance (km) to
N (((;catlon hi Station | Frequency | Radiation |Inubo along the
e COBTAPRIC | Call | (kHz-UTC) | Power (kW)| Great Circle

Coordinate)

Rugby 52°22° N GBR 16.0 40 9550
001°11" W

Fort Collins 40°41’ N WWVL 20.0 1.8 9190
105° 03’ W

Cutler 44° 39’ N NAA 17.8 1000 10650
067°12" W

North West 21°49’ S NWC 22::3 1000 6990

Cape 114°10" E

Lualualei 21°26’ N NPM 23.4 300 6070
158°10° 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 | HA2 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 Ad-
vance’,—means no transmission or no reception during the period, and blank means
indistinguishable 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 re-
markable or distinct is underlined. As for the underlined phase advance, the start-
ing, 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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OBSERVED AT: WAKKANA!

IONOSPHERIC DATA
LIST OF MEDIAN VALUES

11
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IONOSPHERIC DATA

OBSERVED AT: KOKUBUNJI LIST OF MEDIAN VALUES
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1 \ e i T
| | [ ‘ I |
] | [ [ [ - lr ‘ I
o == P+ 1 ]




13

IONOSPHERIC DATA

0CTs 1969 FOF2 (0,1 MHZTI 135 E Mean Time (G. M. T.+ 9h)

Station WAKKANA] Lat. 45' 23. 6‘ N. Long. 1616 4l.1 'E Sweep l MHz to 20 MHz in 20 sec in automatic operation
Hour: ' ' i ' ! H I i | i \ | i T i
Day 00: 01‘ ’03 04 055 06 507 08 | 09 i 10: 11 16 1 17 318 519 20 ;21 22! 23

80, 77 73] 66 53, :;‘ 50 47

=g o W A

1 3a 36 34 30”

2 aa a1 63’ 43}

13 “' 47 43‘ 41

89 87 73 67 5« es* .55/ 53

T

;”ﬁq‘:‘ 77 8l 1]

5. 58} 52 45 43 40

hf» 36 36\ 33 ?6 ‘A§giﬂﬁau,?g,"2? 103 99 9‘ 85‘ 83 BZ 75 63 1, 54 47:”47
51 46! o8 «3“45 Lol e LE

63i 59: 79 89! 903 97! 94 96 98 95‘ 89 88 87 10 6l 57' 52. 50! &9

as) ! 67 80 9_a__j19§j A 9 91 92 9o' 98| 98! 95 kil
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66 63 53 56 55

46 6! 9l 99 105
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02 106 111 101 ).03 100 101} 96 13 57
i -

99 108 101:110 102 98 101 96 103 96 69 63

) so 48] 49] 47 ,,‘?f,,‘,’fi,f}?iqf’.’ 91 9a 111116 ) uo 109 97] 98 93 a9 1312

_.4

10 so, 50 52‘ 501 50 46] 66 az 92 111 103! 93 99 101 101 100 105 99 sa 67 54 56! 531 54

1] 53 52 51 48

: 39[9;%_19 1054 12:. 106 108 108 101‘112 104 93 aa 73 68! 60 5_9_‘L,,?1j 47|

97- ROK 58, 60/ 56 44

5151 53 50

ik az 43 43 43| 44 49 66! 7177_.] x10(! 89 85 89

14 E F‘ F; Fi

L I 100 100 106 58 54 | 5 5152 s
15 e§ 106, 106 107 102 105: 963 o‘5 89 49 46 48 49
,',_‘3‘, w0 50 30 3 a0 en 65 7] seor 10t ndioe v 5100 90 0 en s 35 5 ob UsS
171, 751 5§ 541 st o 5. 790 83 99 112 {15_913 xos 103 96 90 8l 73 62 60 - 55 54

i ’3 I RO L8 7;9.? 9“111 120 116 ] 99, 90, 12, & 58 63
191 63 ¢ ] es 66, 80, 90 96 xoo 118 121 98 83 6163 P58
20 ‘ Uvi 9 uz 11/ 119 115 109 116/ 112, 51 76 63 53 56 56 54 53
S sz ! 98 wa*u« xzz 127 110 1oe‘103 Loamgg 77 68 63 54 59 58 60
el ngﬁ 56 nghga_ +93 93:109 131125311: ua 103 103 109 95 7:. 57 53 49 5;‘“{.9__
23 50 53 53 53 2 311011 107, us: 120 116 ,122 113 114,110 1133 9 70, 62| 58 53 50 49
24 qg_s; 50 «9 49 921106, xzq‘ 129 14 112 ux 107 116 u_lj 94 1:.‘ 72 63 56
25 :

57‘ 57 53 54

106 116 12k 123 128 124 115 121 126 119 101 77 691 63 53 53 5]

26| 52! sy 52 53 |97 106 xzo 119 116 114 111;’1155117 112 97 71 66 63 53 48 50

931105 118, 123 121 112 113 1u 109 wo 97 69, 601 57 57 56 50

feboftt Botiatnd M dfe BB AR Lo A8 0 4
I

eo‘ 69' 63 9 xzs 124133 130 120 123 123 116 1065 aa‘hflgi 71 70 68 65 60
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H ' i 1 i
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1
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135 E Mean Time
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45 °23.6 N. Long. 181 41:1 E
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IONOSPHERIC DATA
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5 235 305 3«0 340

0CTe 19691 ‘ FOE (0401 MHZ) 133°E Mean'Time (G M. T.+ 9h)
Station  WAKKANAI Lat. 45 23.6 N. Long. 141 41.1'E  Sweep } MHz to 20 MHz in 20 sec in automatic operation
'D.','“'00§01302§03 0405060708 0910 11 121811415 1617 18" 2012122 23
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310305 3oq' 290
A

e

3051300270
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SoBaes A 4

J zvo 3oo 300/
300 310 315! 526

295 305 328320
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7290 3oo 305320,
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L ; s B
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305 x B
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v H
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t
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08 09} 10! 11 12‘135143 15
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IONOSPHERIC DATA

Toct. 1969 ] | FOES (041 MHZ) 135 € Mean Time (G M. T.+ 9h)
Station ~ WAKKANAI Lat. 45 23.6 N.Long. 141 1.1 E Sweep I MHz to 20 MHz in 20 sec in automatic operation
Eoe 00 ;010203040506 0708 09 10 11 12:18:14:15 16’17fls‘920221§22§23

i Ex?ingéJzé; > GJae 45 45 "65 ng 23 25 29 35 ng : J

3] & El L B
B IETIR et MU HENIED U 0 "8 RN

5. 8 At IR 43 50 65 "u. 35! Jsf 38 30“’45 "54
-6 ai‘ Ja}' 5§ B G ao fzé J5% 35 41\ G 4 21' 29, "zo 18
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L1 M i i i % S s SiYa8 20! zoizng 22
L E 6 3 C a0 441“’«5}"4’55"3: RE zf 21
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25 5133 53513153 E‘Q"zéieﬁz 8 & 6 G I8 o G‘I 33"’5§ 29 38 4§ Y% 3§ "33 2} Yot
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S TR YU 313 2 s}i EUETIEIE
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IONOSPHERIC DATA

17,

!TC;. L;b?l ’?_E;‘(b:l—MHZ) 135E Mean Time (G. M. T.+ 9h)
Station  WAKKANAL Lat. 45 23.6 N.Long. 141 #l.1'E  Sweep 1 MHz to 20 MMz in 20 sec in automatic operation
oSe{ 00 | 01020304 05 06 07 08 09;10 11 1211814 15 161718 20 2122 23
BN b LA T M Mt 35 36 A 2 s
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IONOSPHERIC DATA

0CT. 1969 E-MIN (041 MHZ) 135 E Mean Time (G M. T.+ 91

Station WAKKANAT Lat. 65V 23- 6' N. Long. 1'4.1“61.1'5 Sweep 1 MHz to 20 MHz in 20 sec in automatic operation

o100 0102031 04:05:06'07{ 080910 11,1213 1415 16171819120 21 22| 23
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111 1s 16 12
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%
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| “Ef B! ,E: EI Ei E : e e ;
10 iRE AT POTE 13t 11 120 11! .171016) 16 11

12 15 17 16 12 11

170 11 14 120 11) 12
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IONOSPHERIC DATA
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n

WAKKANAT

Lat. 45 23.6 N.

Long. 141 41.1'E

Sweep 1 MHz to

135 E Mean Time

20 MHz in 20 sec

G M T.+

19

9h)

in automatic operation

Hour.
Day

00 ;

01{

0203

0510607

08 09|10

315

16 1718 19

20 21221 23

7774

! 245 265 275 265

275 265 265 280

zao 255 255, 260

255 250 265 260

275;265;2301579

265 275 335 320
250 255 290 275
_215 ,215 ?,%?é,aé

255 280 310 315

32012901305 300

320 315 330,315 31

325 335;320 310

300 305 315/315

325‘325 300 305

315 320 300 285

: ?QQL??9;3?9;3¥9

310310315 295

250 270 260 210

290 280 280 250

??91?3?95?9‘?95.

290 275 266 265

215 266 270 275

265126E525§:250

275 278 270 1270

280 275 280 285

1265 260 270 280

290 280 325 340
235 24; 300 310
270 280 350 335,
275 285 3h5 345

290 285 335 325

325 330, A 305

325335, 315

‘290
340, 1335 355 325
325 315 325305

31? 325 325! go?

310. 305 295 305}
395,300,300/ 300,
3s; 3055310'315
310 310, 3oo 305

305‘295‘295‘290

3155325‘310‘290
315325 325 290

ﬁlﬁ

1223

320 300.290

305‘395 290300

2951305 305295

295 265 285 266

?15‘?00 ;@5 ?65

270265260 260

275,265 270255

255 260! 27? 285
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Fi

280,
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F

2&5 29; 288 290

265, 255 235 285

285,295 3401350
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298‘275‘325 ;28

280 265 320 338
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295 325 320 295
320 18 31 28
;93}33053237329

* 325 145 300

3301330 335 310

305 290 305 310
305, 310 300 315
325:399.3‘51?‘5
310 325 305 320

325325 325!320

310 320 300 295

339;3“°;??5L?85
315315 290 300

350 335 315 205

315‘3301320 315

285,295 285 270

285,295 320 290

295 275 270 270

300 280 275 295

290275 2751 265
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3 E
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280}576:270}285

F

Fi_F
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P
280265

290! 295 3ls, 33?
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295 285 320 330

zqo zao 320 335
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%2 310 310 325

295 310 305 315

320 315 305! 320
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325 310 305 200
330,325 290 275

325305 315: 295

310 285 285 Bag

Y08 285 295 205

290 276 266 F

285 300 285 290
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0CTe 1969

FOES (0.1 MHZ) 1

Station AKITA

Lat. 39 43.5 N. Long. 140 08.2 E

IONOSPHERIC -DATA

135 E Mean Time

Sweep 1 MHz to 20 MHz in

G M T+ 9

in automatic operation

o 00101020304 05 0607 08 L1415 16 20 21 22 23
1 Jzél"xé?"zfi"zx 13 Ei 2 35 34 31 GiJ3§ 32 25 "42;"1{"’2}%"%
A D
R IR i ¢
o 5 556k 3
,,,,,
3 )é § a3 s 25 Jls 2§
6 Y25 5 ] 38 7ad %6 21 728 Va8 ik
7 W% 5 8728 GiYa8 Vel Jas 35 i %8 ¥ J;}»"ﬁ
9% seg o e «w 459 S
- Jxé‘ 1’5 Ex§ J1§;J;5; N 37 36;J3§ 21 I % 9 £12 %38
10 Jsé 1 Exi oy L (EPTYRPD) V3§ 35 Vst Y28 2k Yok z§ LA i 25 28
11 Ei3i 13 Exa’ 13 EJL’«S G 28 36‘ 36:J3§;J“§ JaréiJzészé‘ 3§ ‘Jze 15 "15
g A Y P
R ¢ SR A
wEgEGLE F OB BN © of @ eEgiEgatEe]
15 ESERES B BVl 2o 28 35 Y8 6 29:925 oki J5kl V2% 1ok 45 ‘a4
s IEER E EhEEQ & ¢ 6 & 1y Y0 "'e’a‘ Y76 o8 %8
R R U N o 28 % VA8 uF S st sl ol kv
R T ietiiet et UL IEUIEL *4 R R T e e el
1o AR A ANE e e a9 w BN e R e M Ut
20 B3 63 E3 Y2828 22 36 36 40’78 37 U ER IR 512351235?1512
SR X B ORI D PN IEN T SRR RO CR RN L)
22 EFE 3 E BT TS 075 Yk : zaLJafi"aé‘ Jag"eé"é"z’a‘
D TN IR B MO R PEER RN R
24 '{z)a(;f’;é;"zfi'la)z‘ ngingiElfi” ¢ 30 38, 45 af ik szl 512"’1’9‘45}?5}2_
25 {898 E BESINEIER & S 5 s 39 "29 %8 Gi"z’é;"zé‘ "2’1(;;5173'512‘512
26, Jléislzjslszzé "zévl Ei"z’o‘i 29 33i 35 Vza."zéi 3? "223'7’25‘51351?
_?,?,,513153513 UL I T 2 GiJléiJZ’é; iU ihitd
afd €0 gar < € q R R
29 Eg 12 13 28 . E;Jrasgr s, GE GE% 513351{5131%2
s0 B3 ES E EJlé‘ it 37i SRty et et il z§ NN
2 Jz’s“"z’a“"xﬁ YihEihEifg © 32 "35 35 ud sz
00 | 01 02 04! 05 06: 07 08| P15 152 20 2122 23
CNT 31 31 31 31 31 30 30 30 29 303 ax a1 31 31 3717;7__3_;7
MEDJ;?"LQ%E J1§iJ1§i GEz?as i 24 24 273%;3
onl 8 %3 ot Y| i an) 30 s S
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IONOSPHERIC DATA

FBES (0s1 MHZ)

13§ E Mean Time

29

G M T.+ 9
Station  AKITA Lat. 39°a3.5'N. Long. 140 08.2 E  Sweep 1 MHz to 20 MMz in 20 sec in automatic operation
o | 00 010203} 04 0506 07 08:09 1011 12 113114 15 16 17 18 19,20 21 22! 28
1] e € 1§ 512 24 20 2 29 24 18 20 29 Az 1aj 30
i KD 3 2 2 3 3 2 as
: A
154 B S e ©FEEE EES
50 BBl 39! 50| 40i 33| 20} 200 26! | F € E E
s b il b e s 320 28 35 45 22 18 © ES R Bhei
44 E lbj E 20 GA‘ G G P31 503 25 24’7;7 30 20 26 23 20
___8_‘,,zai,,.l.ej,._z;lf 3736 38 3 40 2> 35 2 -
-l Eii Fﬁiis 76;737; 33-; 30{ 25 et 16 22
101 24! 15‘512 . G 36 33§ 30 zoj 18 E; 15 19! 14‘ 151 h
M U 35 40 32 a2 18 30 2 15 F
5 MG L EY D U
18] Bl ael el E 7619 g s i
EEE e * S SR UERAIRLNS
15 B3 512 i £ 28 22 E 1o 18 26 19
RCH W S A IR0t I T o faa foa
17 2 s 2 1 2 2 2 2w
18 15 g 38 20 19 21 19 21 31 23
190 23 16 19 18 & add 1 12 Exis !
20 B2 6 36! 46! 37 21 18 19 B 13 Exi’ Eu 12
212 20 29 36 3 010 FRERE FEEER
215858 5 fMESE S e % 3 3 | ST RO Ty
287 zoulw £ 36 G 52 8 31 23 32 32 301_2111 23 300 29 39 22
Lia B E15 B G 3% © i 3 © o2 xa; 53513 R Eu
25 g; 555125513 3 © 38 a7 2? 28 28 S 18 18 19 E‘Eli‘ 1252
267 | E5T E;{ E 35 353 37, ,32 7284 Gi 33 gaL xeirxaf 21 18 18 %13 512'
wlEgagng | a7 95 36l 36 ¢ ¢ a2l Oy Bl B OE EEG
et 1 e i e e e e 0 O e o 1 T Y
kg it i % 0% 3 3% S O ¢ SETEZESEREIE;
20 515513 E - G§ Gj a G = 35j 3225 19 19: ENE‘r . 512' 19
31| 180 16 E 15 5wl 2 0% 0 S g SESEIEH 16 20 20
00 01: 02 03 04 050607108 09 10 11 121314 15 16;17;18 1920 21 22 23
ONTI 3131 31 31l 3l 30030 30| 29 30 3 3 3 330 3 31 3 a3 3w 3 a1
i UL/l B T B B ETSEUE ST [ /IS CRUBURTETY
V3| 18 16 14 16| 16 15 19 28 33 3 40 40 20 20 23 23 22
LQ Ezlg E E E‘ E Gg G G 3‘ » E “;f EE“.?EIS
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Station AKITA

IONOSPHERIC DATA

F=MIN (0.1 MHZ)

. 39°43.5 N. Long. 140 08.2 E Sweep 1 MHz to 20 MHz in

135 E Mean Time

20 sec in automatic

Hour.

o100 0102 06 12118114 01 1811920 2
R I A R R R R RO RO RURC R RO A 3 53 ]
2: Exfe | ! | }giwxgﬁr_la __13 13 x§ €3 13 El? 3
1N _,‘_?i,,‘,"j,,?,’, ‘515“514. 12 Exa' 1§PE__§_
B bt il ORURT S R
s 158 F 18 16 15 1353
K2t 16 16 16 5 ©12 512 12 512 Exf Eu.
! 512: EEE 2 16 15 14 , 1§ 382 513*512 £
R i 18 19 17 ‘,714 512‘33
P 512 £1352 16, 16 16 12 X
10 (5,8 & Exf 22 153 16! 15 16 us.‘ ¢ 12‘ :
1 it it i 15 15 18 16 16 u Lkttt slg
12(63 € E 16 15 18 15 16 13 xf R Ez§ 13 € 2
13 B2 o E 18 1o 16 13 Exg‘e ? €3
e 15 E1§ E 15; u; 15} Exf 52 s 1a 1§ 12 E 3
15 1€ s Elf £ 3 16 16 18 13 EE 13 13 Exg Eu.
10 x?: gL BURURURU RO ,,!_3_.,,‘,!9 UMt
i P 5 15 10 15 15 1 S GIEE €
D WA Fr T EY
blag tat S
201E,3 5121 wiin Dt 18 21 18 P Y IRt Lt St SRt It
2118353 € 18 15 15 fius.fxmfr LIRSt IRt itd
7272" 12 Ei o e 20 1a: 16; {Exgbzrxi 13
23 E 3 E ? € 18 15 15 15132513 13 Ex§ Ex§ 513
27 13 E E‘ : 16 19 15 13 513;5137
25 E 5| El? €853 15 18 15, Sk k 1« 12 Eu. 1
26 512 51;;‘512 : le 16 1s, i?lg;Eﬁ €13 Exf ©3 58
27 6§ E 3 E 3 19 16 16 16 Artiltiiti 512 f3 Eus.
B 5 RN U iatiat tigt Exi E2
207 13 xf f 3 1117 14 Rt
oL 7191 13; E 1@5 1514 , 777777 7 12 Exf N
8188 B Fi F e 15 © 3530352 (X1 513 £%
0001 :02: 12113?]4 318:19 20‘21

ESES
mep E 3 €,

el 112 ol e il
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La Elgi E!
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UL 12 o az
INLNEN
6353585
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IONOSPHERIC DATA

M(3000)F2 (0,01)

135 E Mean Time

31

320 310 315 320

(G M T.+ 9h)
Station AKITA Lat. 39;63- 5' N. Long. 140 08.2 E Sweep 1 MHz to 20 MHz in 20 sec in automatic operation
o100 010203} 04! 0506107 08 09 1011 12 13 1401516171181 19 20 21 ‘22? 23
1 zso’zao‘zas’zes 2 5! 30nf 51325 320315 310 j 318, 315 310 148 300 569 260 265

255w260 270 265

255 265 275 290

280 285 280 290

26 260 310 325

250 290 505 315

275 275 338 330

r ——7»7

275]1751320;330

330, 320'525 315

310 ;10 305 310

348 330 335 gl%*

535 325 225 015

305 300 300 305

30 ‘310‘310'315

315 305 315 315

310:315'3151315

310 315 305 AOO
Al

315 §20 320 305

e o

305 330

320 325 320 300

A 595 £90 285 ?69

560 27 ‘210 265 |

295 280, 5?5 270

2&5 285280 285

2851285 275 285

21§ 266‘270‘275

1285 270, zao 215

275‘275 280‘290

3055270}32?5345
255 255, 3101533

280 280 32; 525

315‘305:325‘340

325 330 315 325
L5 18

;2? 330 320 310

310 305

530 525 305 320

330‘325;325,310

515‘30553003315

295 295,320 305

315 310 305 310,
315,310 305, 31

310 310 305 310

310 295|300, 300

118 320 320 305

;1%3325 3253290
310 320 325 295
a1s. 18 3;0 295
§o§ 318 320 295

295 280 290 280

315 295 265 265

295 265‘260 270

280270 270 260} |

(260 265 275 310

270 265 265! 265

275 275 285, 280

290 290285 295

265:265:3201335
335 265 32§ ?30

270.250;339 535

270 275 320 325

290 288 320 R

R‘ R !
R 310

;3§ ;30 310 328 a5

;30 335 320 ;25

!25 335 330

300 295 295 glg

Vszo 310 315 325

izo‘aos 320 315

Alg 315 305 295

;28 325 295 265
§25v325 ?}ﬁ ?05

325 335 310 290,

335;325;325‘310

305 305 280 265

£98 305325 305

290 285 285 535

285'285 270 270

280 255‘2953295

280 589 270 265

280‘280 310,300

290 275 325 330

2853285 3351335

335 280 320 335

275 270 310

5331325'330 315
§0§ 335 sgg,?gq
330 325, !1? 320
!30 535 325 315

R
325 325‘315

325 310

7315 300 310 25,

310 alo 320 320

7310 310 305 §1§

310 305 300 315

et

ézsﬁaaoiasoiaos

325 315 300 310

32017 319 305

335 315 300 295

335:315 310 295

290, 295 275 285

295 285 280 280

285 295 295 290

290 290 300 598

290 295 300 295

24

25

280 275 285 280

?79i275 280 285
275,270 270! 265

2761285 285 280

285 275 315,

2@5}37?L??9;3?°
250128553203335
275 zes 325 335

285 265 320 325

R!
320 310 305

iao 325 310, 1.8

§aoisso;§153315
335}3255315;305

R: H
;20‘320 315 300

310 300 310 315
305j395L300L§0§
305 305 305! 305
300 300 300 305

300 295 295305

330 315 315 300

320 335 330 280
"R 315 305
315 §1§ 295! 290

510 ;20 300 290

300, 275 286 295

285 275 285 265

59? 295‘29ohgss

29% 285 280, 275

26
27
28
29
30

3

275|280 275:285
1280 285 270 290
2651275 275 280
295 265 275 265

290290 280 280

285 285 290 285

295 290‘305 ;38

300 255 300 §20
¢ ¢ ¢

: S
i
-
i

215
R
280 275 310!
300 zas 305335

R
290 285 315'

!30 520 315 320

525 5;313103305
< cé R 205
= 510 300
R{ Rf R, 38
R; R !25 31%

285 295 305 305 2

305 300 305

285 295*300
;05 295 295 300
305 305  310:310

310,305, §x8 ;15

EREN 315 295 285

§O§‘§00‘315 1285
505 308 290 295

505 AIE 295! 506

315 320 ;08 300

§20,315;295‘§10

300; 295 285 275
290 295 295 285
200 205 1o 250
300 290 285 285
300, 285 290 285

285‘29073§9]250

00

0102 03

041 05 06 07

08 | 09§ 100 11

1213 14 15

161718 19

20 21 22 23

CNT;
MED|
uQ

LQ

3l

.280 275 280 280

285 285, 285 290

%12}27012725265

31

31‘ 3of 301 25
280 280 320 330
290 zss 325 335

272 275 31ﬂ\325

23! ;1

335 325 3151315

836 330 325 318

g2§|320:310;300

313 EN 31j 31

310 305 ?9? 310

3}3%?‘9i3l?‘?‘5

302300/ 300! 305

30 30 30 30

315‘315:3101298

320 325 320, 305

31

295 290! 285 280

31 31 3l

300 295 290 285

,,_,,,,,, i

290;230;280;268

91053155300:290
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IONOSPHERIC DATA

(oc'r. 1969 ; M(3000)F1 (0.01) 135 E Mean Time (G M. T.+ 9h)

Station AKITA Lat. 39563.5' N. Long. 160‘05.2 'E Sweep 1 MHz to 20 MHz in 20 sec in automatic operation

Hour

000102 03|04 05 06 07 08 09 10 11 1218 14,15 16.17 1819120 21 22|23
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Station

e

IONOSPHERIC DATA

L, HYF2  (KM)

39 43.5 N. Long. 140 08.2 E

Sweep 1 MHz to 20 MHz in

135 E Mean Time

33

oh)

operation

Hour

f21i221 23

08 091011

260 255 255 299

260 265 250 250

265 250 255 265

4290 290 300 255

12018114115

265 255; 255 255

f"'""P s

_zvo 270 zss 260 : !

265 260 270 255
270'270 260 250

260 2&5 200 260

260 270 250

7‘:zao;zs°.2507"

250 2!0 245 250

;265 270 260

250 270 265 265

'250 245250, 25

”‘zao 290 258
(235 255, 25ﬂ

265 250 1 260: 2¢

250 250 265

zss 250 Zss‘w_

250 280 260

zao:zas 2458

9 250

3235 556 260

- '265 250 255

260 260 250

zas 260 250 2

250 255 265

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

260 255 255

27512955275

230 245 320
250r250 268

235 290 255

+ -
I

‘230 255 240
265 235 253

250325552553"_
255 zao 250,
255 210‘7 _1“7
zso zss 290.
255 255 260!

‘230 245 255

i250‘235 268
3 250 250
ZkO 260 245
255 250 2490

,23!:2&5‘250

sts:z1o;z1ot

270 285 270!
255 290
265 255 250

260 215 270, 77__7”77ﬂ

250 250 Cf

08 095 100 11

12 13

MED

uQ

LQ

CNT, |

s Rt ST

1 30 31' 31_7“73”

245 265 250 255 ¢

200 260,265.250

265 270, 210 258 |

250 255 258 252
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0CTe 1969

Station

AKITA

IONOSPHERIC DATA

[::;E?%‘(xﬁl o

Lat. 39 43.5 N.

Long. 140 08.2 E

Sweep 1| MHz to 20 MHz in

135 E Mean Time

20 sec

(G M. T.+

9h)

in automatic operation

Hour

00 010203

04 ! 053 06 ‘07

08 091011

12 '|3 14115

16171819

20 2122 23

350’300'250’350
330, !35 505 290

290! 315 285 265

340 320 290‘260

2801290 1300/255

360 360 245 250
290 399 240 230
305 270-240 240
ZAO 295 230 225

ok ,,,,

290j330123012a0

240 215 205 21Y

240'240:520‘230
A TA A

230230220 230

éaetzzs 158 14

215‘220 ZBH 260

zUB: :

230 230 235

260 240 240 245

215 230 230 lbe

230 546 566 245

235 235 235 260

r

235 260 235 250

2«5 zao 3

240 265 220 220

zas‘zss‘zas;zao

235 509 310 348

290 330 290 !00

| o

2551300 290255

295305 290 300

290 290310295

12901290 270 250

315295280245

220329032351230
300134532355235
270 270 230 225
zssézvsi;zsigzo

2452501 228 220

230 215 230 1.8
2251230%2207295
533521;%:10>235
zaaizao:zxs.zzo

23012301230 220

220! zog 245 1250
220! zoB 245 ZhO
206 236 260 240
225‘225;220J23°

220322052201245

2501235:2393230
zsoizao 220/ 270
245 230 245 265
2«01235}220?245

245225 220/215

245 240 280 260

270 290 310 300

250‘280v295‘280

250 240 290 330

2352701320300

125512451290 295

(315 295,295 245

300}340:333/300
290/ 265 265255

265 255 250 245

290'30532601230
zos 270 zao 225

2155 70 zao 230

2601295 230 230

250300 240‘225

240 235 230 220
220 230 225 205,
230 220 214 208
235 230 235 230

230 235 328 215

215 235 235 255
230 220 245 235
230 240 5«% 265
zxo'zzs;zaoi;as

190 220 zaofzas

240123012353250
235 230 210 270
550 230 225 245

230‘2151210‘245
[ } : 4

2402201220 240

2‘05 245 260 27379“
260 250 230 260
205 265 300 260
250 250 280 275

245 270 18 310

290‘210‘250 240
205, 505 320 300

210 250 270 245

| 210‘250 245245

2801270 225 240

225 270 z«o 230
300, 240 220 230
215’23912901225
gsoizesL;aol;zs

255' 295 230 230

230 215 230 a8
2'03 Al A A
235 220 Log 240

230 130 230 230

230 230 566 215: 2

210 328 z;o 240
338 225 240 245
235’220.2;0:Zf5
220 220 248 250

230 245 230 240

24032253220 245
zso zao zao 245
235 zao zao 250
zzokzzo‘zasrzsp

2201220 235 245

158 270 295 290
255 290 295 305
270 245 280 265
255 250 255 245 |

250 270 265 255

N

285 270 295A596

250250 340315
310 290 290 265
290 290 295 330

250 255 zss‘zeo

280300/ 245 230
305;2801215;220
zeO'zvo?zaoﬁzxs
295 275 240 215

260 280 245 220

235:2301225321g
230;235:22°i205
zzs_z:oizxﬂiizﬁ

230 215 208 200

240 230 240 240
2«0121§‘;30lza5
zzo»zxg‘zaojaao
198 235 235250

230 2351240 240

230225220 245

230 230 200 225
245230 ;101265
240 225 230 240

240230 215 230

250 290 265 250
290 310 loéLaggr
200 270 * 290
250 2‘5‘2550219

250 245 280 275

290 260 250 255

210 265 zas 1280

7290-280 290 270

;;9 265 290 300

260 260 255 250

285 289 255 270

2*5 250 230 220

245 250, 268240
c; ci c

260 zeo 245 220

290‘

250'245i2451230

2552551220 225

230 230 225'210
zso;zzslzzsgzao
zssizaoizzs%zog

c} cézaoizos
23022405225é225
225, zso zao 223

230 230 230 230

215, 2301230‘250
zzg 240 265 240
230’ 230 245 245
2301235:2301235
ZZO‘ZAOEZAOiZQQ

220 230 345 240

240 220 220 255
2403215;2303260
zso 230 220 255
zao 225 zzs 230
235 225 245 240

230 215 245 230

255 245 255 290
260 260 250 240 |
250 26?,§95.299"
?9° 245,250,255
240 255 275 289

245 290 310 325

00 [ 0102 03

04 05! 063 07

08 09‘ ID 11

12131415

16171819

202122 238

CNT
MED
uQ
La

31‘ 313l sl

290 280 290 265

298 298~295 295

zvolzezlzss.zso

313 30 30 30
260 zva zaz 228

290 295 260 230

30 28 29 29
230 230 225 220

235 230 230 230

2681265:230;220

230 222! 220 218

31 31 31 3

220123012405240
ggg.zas zao 245

215 220 230 240

313 313 30 30
zao 230 225 245

265 232 235 250

235 225 220 230

30 30 30 31
250 262, 230 280

260 280 295 300

2#5]265;2601258
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| wm |

135 E Mean Time

35

(G ™M T.+ 9o

Station AKITA Lat. 39:43- S'N' Long. u,od 05.2‘5 Sweep | MHz to 20 MHz in 20 sec in automatic operation
o100 010203 040506 07 08 09 1011 12 1814 15 16 1718 19 20]21;22323
1 105 105 130‘130‘ s §§1405125 130, ,‘,2,9:,, ﬂ}}?,_‘“G,i,l,‘,’?_‘:,_q},‘,’_? 140 130 1zsl115 110, 110 105 105
2 105! ‘17957 105!105 1304.; S 115110 -xos‘105 105,105, 100 110 120/ 110

3105 110‘110 110 125! 1154115 115 115 110, s
4 1055’EE 110 1 | 105 105, 105: 105””7

2 11031051110‘105 103i 6_130‘115 115 115 115/ 115 115 120 115 110 115 105:105 105
6 1105110 ;199 631;54;11,5‘115 " {110 110 17957 105 105, 100. 105

7 105, 1051 116‘ 105 105|105/ 105 100 105 127, us‘ 115 G‘ GG115 uo 105, 105, ”1799 100 7;979 100,100
Bt FEPTRIFPOIPTE PUSTi B s ,, 1,,3,=:~ 130/ 115 115 110,110/ 105105105 100 100,100 110, 110,
2 105 105 ] Hagshionl ® Hion ssshsnied 8 115 115 115 R AR Y
10110l 105! %i100] E Si1so!iss G=1¢.5;140 130 J 120 us 110/ 110/ 110 105/ 105 100 100 100’ 105
1] %8 s Eﬂ x,qsfi “iup 1401130, 125/ 120 115, 115/ 110/ 110,105 105 105 105 100 100 105
"2 100 11010 %1010 125 130 130 130 115, ¢ © S 140 *ar0i05 S
18 ,w,s,i;,q_s},l,o,si;p_ﬁ_ 130125 ,1,2,0.},2,,5, 120, 115,110 115 115 115 110, 110] 105 105 105 115
0 B S F oinst & 6 & S S S Sos o8
15, S 5 5 . 115 1101115: . 1403:11051101110 110 120 110 105;
18105 3 0 BT 115 _1,9;,1,,1_9-‘ ,,,,, Gﬁf»o:lzo? 115{115 110 110, 105
17 yos! __195 xoo 100, 100, 200, % 130 110 105! 105.150 125 115! 110,105/ 105 105 105 100
i ,1_0757;105,;1,09\'190 moiwoj S1s0 105 ,170”57‘13'0 115 ,1‘;9‘71”179“1795*;95 105 105 1oo 100
191 105 108, 105 105‘ 150 110 110/ 11}70 110130, 105 105! 105 WSA s Rt
2y o 100, 100 | 1640} 10| 1301 125 115 1200 © G‘110‘ g 100, 105 100 3 I e e
21 ,19(35_;_9051003100 100, 100/ ,105\ @ G 120 us °© ,Gw;orsﬁ.,;gs 105, 105 140 53 o, 5 S
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StationKOKUBUNJI TOKYO Lat. 35 42.4 N. Long. 139 29.3 E  Sweep 1 MHz to 20 MHz in 20 sec in automatic operation
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{ocr. 1969 | r HF (kM) 135 E Mean Time (G M. T.+ 9h)
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StationKOKUBUNJI TOKYO Lat. 35 42.4 N. Long 139 29.3 E  Sweep 1 MHz to 20 MHz in 20 sec in automatic operation
o] 00 01§ 0203} 04 ?055 06 071 08109i10 11 121314 15 16 }17 {18 119120 2122} 23
S T R SR TS IR T T T
1 (340 3«0 230 340 oo : 1240 z«o‘zao 250 350 320 358

.._.‘
\

330! 350 295 295‘

270 1300 1300 250

340 1330 (300 /255

320 340 240

350295 1255 245

250 290 1240240

300 (325 200230

zaovéaé*zao?zao
240 | 215 zoo 1210

230 220 210 210

s

A
240 240 265 250

205‘220:260_250

¢ Jeiliel
zzs‘_”_; :

210 235! 220 230

245 250 260‘260

250 250 250 310

€ 1o
1250 | zao+zso

245 245 210 210

WA
255‘ ;

R ST

A; A

270 305 320! 300

250 250 275 275

270 280 260 255

! @ ~ =2

©

1300280 300

250 1300 300270

330 1300 |295 1290
290 285 290 290

295 1290 1260 250

245 320 1240 220
;osiaaoizsoizao
300 250 240 230
250 300 1240230

225’225?2251220

2251240;210‘200
240 230 220 205
260 240 205 200,
z«sizzsizzo‘zoo

230230 1240 1220

240'24012401265
g§p 205 zas zao
240 240 240 z«o
220 210 225 225

240 545 £65 1250

' 'ECA
245 240 540‘290

250 240 220 250

245 245‘215 210

260 | 260 1230 ZZO

29072601290 290

280 260 290 1300

220 250‘280 310

290 1355 380 310

280 230 1300
356:3102250 7
305 359 }40

290 280 250 280

270 250_240'240

300 300 250 240
220! 245 240 220
300;2893%50;260
3002300j240j249

255:300:2501240

230 220 225 225
23032aoj2151250
z«ofzaoézosjzoo
;aoizqoizaolzgs

23012105210‘£43

220 220 230.230
240 240 245 240
220 2#0 230 240
220 250 260 260

£461266‘230*245

240 230 220 2sq
240‘230‘2101255
250 245 240 260
205 | 220 zzo 250

A3 A
: 280‘240

220 220 270 310
255 250 250 255

250 240 290 300

280 290 300 1300

303}300f250 240
c 1

310
: AR
588 1255 260 zas
290 280 250 250

300275 245200

220 280 1230 220
270 270 210 1225
210 250 240 240

2401310240 240

7220‘2203230 158

240 240, 240 240
240 240 2«0 250,
240 240 240 205

240‘26012201526

2251 200 220 z«o
250 250 2“0 245
549;2f9l2s9;?f9
zlojzgoizao;zao

2051240220240

245 225 zxo 1250
i
250‘230‘240 255
240 ; zao 245 1300

230 220 230 250

240255 2603300

260 290 310 300

2?9”?99 ?19,??9,
290 290 250 260

255 280 260260

290,290 1260250

2601245300 315
295 350%346 290

A
340 300 350 340

290 1260 240 260

250 285 250 240
295 295 240 220
290 300 240‘210
325 330 250 220

245 290 240 220

260 240 210 200

265 245 210 210

N
220 230220 | 208
230‘225 2005135

240! 220 210 210

240:2101240:250
230‘260;250‘240
290‘240:240E259
240j2«o;240i250

220230 225245

,%99A%?°.%?° 250
zaoizao.zao';ss
260:240l250i25§
245220210255

2451225 210 230

270 290 1260 1260
305 300 255 290

250 250 250 295

260‘260 255 290

270‘250‘250 250

290 255 260 255

7275 300 290 290

270 300 300 310

i 3551245‘250 260

260265270 1290

210\275 240 220
225 1275 250 230
290‘305‘250 240
270 295 250 230
250 295! 245 230

250 215 260 1210

225 225 205 230
240!2A512601260
2k0 230 220 1205

240 240 2#0 230

2#0 260 240 210

240;2303210£205

zz;iz:oizasiise
205?25532603245
zosizaoizaoizas
210, zao 240 265
zoo 245, z«o 250

285 240 245 250

250250210 245

zsojza ' 05;?“5
250524032503290
230 240 zxo 1240
260 250 240 255

250‘230;2103245

2501240i255 ??0,%
255;2603245‘2a5
290 399»?5?_??9_
2‘°1255w?59,3¢9,
260,250 280 275

235 298 345 345

000102 03

04: 05! 06 07

08 09 10 11

12 ‘133 4,15

1617 18 19

20! 21 22 23

CNT
MED
uQ

LQ

30 30 30 31
290 290 255 270
305 300 300 295

210;260¢269‘250

31!

311 31} 30

255329512603230
3oo 300, 250 zao

245 280 240 220

30 30 29! 29}

240‘2323220§21o
2012

240 240/ 405230

230 225} 21o 205

301 29 29
225, 1240, zap 245
240, zeo zao.zso

210 230 230 240

28 30 31 31
245240 230250
250 1245240255
50245 : 240 25¢

240 230210, 240

31! 301 3o‘ 30

239 ?é? ??9 299

2782 290 1300 1300 |

268 250 250\260

0CT. 1969 i

H'F  (KM)

The

Radio Research

Laboratories,

Japan



IONOSPHERIC DATA

47

(OCT. 1969 ‘ L HYES  (KM) 135 ¢ Mean Time (G. M. T.+ %h)
StationKOKUBUNJI TOKYQ Lat. 35 42.4 N. Long. 139 29.3 E Sweep 1 MHz to 20 MHz in 20 sec in automatic  operation
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IONOSPHERIC DATA

LA- HPF2 (KM)

StationKOKUBUNJI TOKYO Lat. 35 42.4 N. Long. 139 29.3 'E

Sweep 1 MHz to

20 MHz in

135 E Mean Time

20 sec

(G M. T.+

49

9h)

in automatic operation

00 010203

040506 07

08091011

16171819

20 21 271 28

00 370 280 420

390 600 360 380
A‘

A
'380 360

410 400 390 380

330;35013551310

H i {126
400»400:280'

380 400 270 260

610 350 290 290

i
i

380 380 280250

375 k00 375 ZGB

ErETEe

ibo 300 300 290

398 280 390 295

265 290 290310

' 1
S RS (N

3xoiaoo§3oogaoo

C
3 0‘300 300

290 300 300‘!00

7500 290 575 ?70

< 935 260.325

S

290‘270‘250;290

360 409 ;75 595

320‘34013«5‘340

350350320 320

' ; I
3201390:3651310

380 390 360 370

340 370 380 360

380 340! 360 320

300 370 280 255

aoo 440 R?zqo

350 370 290 290

350 400 290 270

290;290;250l250

260 290 320 310

280 300 320 310

3;5 250 sos ko

280‘290‘290 300

305_300;320;315

310;34053205318
350 350 340 310

300 310 gOO glO

360350/ 350 340

Al

310 300 1300

R f=o 2= i)

300 300 300 350
gOO 300 300 300
300 39@ 280 290

3101300 290, 300

300 320‘370 380

3503310 375360

360 360 380 370

300 370 gBO 360

300400 370/ 400

330 300 400 400

400 400 355 300
??9 400 495 380

360 350 310 3§0

330 320 320 330

390139013101260

sal

305 30 280 230

360 370 290 250

3801390;290-!68

358 300, 300 300

v25° 320 310 300

7395 290 305 315 3

280 250 270 270

330 330 310 300

355:3201300‘305

310 310 325 300

330 310 305 295

280/ 280 295 315

300‘290 280 350

300!

R

70,260 310
290 250 300 350
aivd o beden

280 260! 280 285

295 300 350 370
3103300 1300350
310 300 gag_;gq
360 355 350 350

320,355 380 365

| ghg 320 350 300

35;‘350‘3201280

360 350 56% 360

glg 310 3640 340,

o

390}370v290;300

260 360 290 260

330! 20 255 280

,,,,,*,

340 360 285 260

410 390 290 £96

378‘290‘390 305

260! 80 260 360

300;295:305 300

2751290 290 305
0 290, 5

230‘280‘300’315

305‘310‘300‘290

330 330 330 300

330‘340‘330 300

3101300 300/ 310

2901210 270 310

270 290 300 290

290‘ 300 350

398 280 310 350

275300 310‘300

300 315 310 330

300 330 350 360

360 360 350 330

| 5«%131035255310

350 310 390 410

280360 360 350

3601370 370 390

370 330300 350

320 350 505 280

3aozaaozzeoizas
8Y:-380, 2001 28
350?39012151260

90 260, 290 260

350! 350'290 255

295 280 300 300

7290 308 310 325

300, 310‘300‘330
290 270 320 310

295 300 320 340

330320/ 310 300

305 350! 320’ 300

300! 320 340,310

340 340 340! 305
¢ |

350 3403301320

200, 208 290 3503
%08 310 290 350
3103300‘3051310
300 290 300 345

300 gOg 290300

: 2 R
350‘350 3£§ gSO

360 330 320 ;88

3?9 310 350 355

350" 340 350 350 |

3

; 340 400 360 350

350?345 370305

360 335 350 310

305 410 390 400
350‘339.350‘350

350,350,350 340

290 350 280 255
265 350 290 280
400 400 330 285
370 390 300‘210
290i36°i3003270

320/ 350280 260

2§0:30513051340
290 300. 3103350
305 300 310 330
305 305 300 330
290_260‘3001310

365529013002305

350 340 340! 305

350 35°,3°°i325
350'3;0%350i330
350&;505350{350
370‘34053«ok300

330 330 320 340

300‘290‘290 345

31012903300‘370
315 305 305 1,8
300 ilg 300 310
310 3oo 300 310

300 290 300 310

340l;}oA§;o 380 |

50‘3?0”?007350<
205 308 300 315
328 340 350 340
300‘320 360 350'

290 350 395 4 0

00! 0102 03

0405 06! 07

08 093 10 311

1218114115

16; 1718 j19

CNT.
MED,
uQ

LQ

:380 390 370 375

:340 33! 340 310

30? 31§

352 350 355 350

3l

3

30 300
i

3l

31

350537052903265
e

355‘39012901250

320 350 280 260

30 30 30 30

290 290 300 310
2901 300; 310; 330
A b Sats

260} 280! 300! 300

307 29, 29? 29

330 330 320! 305

350 340 360 315

305 310 310 300

f? 30 30 31
300 290 300 310

300 300 300 350

290€230;280;3oo

302‘310;320:3~o
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IONOSPHERIC DATA

I S )
(OCT. 1969 YPF2 (KM 135 E Mean Time (G. M. T.+ oh)

Stationy ok UBUNJI TOKYO L2t 35°42- 4. N Long. 139a 29-3 ‘E Sweep | MHz to 20 MHz in 0 sec in automatic operation

e 00501302%03 04050607 08 09/10 1112 183 14 15 16 171819120 21 22} 23

2 ‘17903 ao 110 }_aAq ~aq_?,satli 70 ul c ) C i T T e 903100‘?”970_ 100'170913_1_0';‘:'}0%_
. 0,100 0 e0 5B 100 60, 60 100 70,90, ,,,9,0_'__.?_5,,,a&,...fiv,"‘f b
e 100/ 100,100 100, 70 50100, 9050 258 70 18 130 80 130 110 100
411001100110 120 110,110, 70 6358 0 50 53 50 € U8 50 65 s 0105 10
51 40! 60! 65 50 75% 60i %3 48| 4B 50% 65 85 70! 70 60 160 o5, 95! 80! 90
g ,80,1 ,soi 50; 85 95! s0! ‘>5§ 70, 60 70/ 50 90 90 90? ao‘Jao Js%é 80, " 90 100 80 85 100
7 120100 100110/ 100/ 100, ® 100 80 0 80 80 0 50 70 90/100, 90, 90 100 120 80!110/110
81100110 120, 5B 50120 100, 70 “78 60 5B 100 100 50 1B {08 "8 s0 90 50 90 0 ”sB 100
91130100, 0/100| 100/ 100| 60, 70| 60 70| 70, 70, 0. 0, 901; 50 55 6B 5 70 as%rasi_“arqiv]p“

o L A + = - T deens -t +- bo- S e e s DR S,

101 50! 60! 60! 80! 70 70' 65 50 45 90! 60! 90 1005100 100 1001 100/ 80 100! 100} 100 100 100 100

i i i i i R! : |
11 90! 90'100/100{ 100110 90/ 60 Y88 951 70 70

121 90/ 90, 85! 75! 95 95 75! 75! 60 90! 90/ 110}

75) 80 80, 80! 65! 55 95, 85

90 90 90 100

,9°§ 60/110! 100

ao ,979“;”9705_1'99 }gq 1001110410

'3 1110/100. 95/110 100 80 100, 60, 80. 90 80 90

14 . 80, 90 905 120 100, 60 J9%i100;"93_ 85 90, 9 70, 70! 90100130 95 100, 100,
13 80 1oo§xoof1oofJe§ 160l eoi wal on 60: aoi g0 70, 90 90 80 80
18, 75| 75 70 65 15, 58 ol es 15 | | 85100 80 50 65
171 4 55 80 80 55 75 50 80 50 90 70, 90 ..99,196. 90
M 93 100100 50| 50/ 100 100 80 50, 5 85 50 90 85 9o 95100 " 100 100 50 80 80 90
18] 93 90! uo 100 ,170043 9o£ 65 90| 75! po; 60 85 ap{;ooi soi 50! YoB. 10% 99{19_0 90178 90 90
200 oo 90; 100! 90 moi;oofxoof”‘,'gs, 70 60% 90 85 90 50 901‘ 80 75 90 100 100 90 90 100 100
kY ‘ 1100 118 100, 65! 70, 90! 100} 100 100/ 100! 100 90! 68 100 90| 90 100 85”80
22 ;xoovi 60, 65 qo;Jggi 100& 75 85‘1003. 901 100 qu;wolloo; 90 90:110 90! {0%
23 110 ,9,0,:1 120! 110{ 100 1ooi 331 90! 90! 903’ 100! 70{ 100 90 90/ 90O 9oi 9017103; 100{ 120! 100 100! 90
24 ,;qgf}”go) 90 100} 100! 1oojxooi 90! 100 so% 100] 95 75 105 80 95 95ﬁ 70! 70 65 80 80 95 100
25, o s sl ‘ | a5 ool

70! 701 1051100! g5 65! «oL1200 55 70 65i ooiiool s kB 95 65 95 o5

85/ 90\ 65 90/ 100/ 100] 95/ 100i 75! 90 eog 70 1001 65 60/ 80 80 100

1
90! 60{ 60! 105/ 65 90! go§ 70i 100° 90! 120! 95 901,60‘ 100‘ 100 90! 80 100 140 |

' i i e '
; 100; 100} 100! 100i nﬁi i ,90% ,9oé 110! 100/ woj; 100% 130 ,,9,5‘5, 9‘5§ qu 158 ,,,a;j,;_q%i,,l,op;,,,e_s,_
,?,g | ‘1003} 100; 95i 1005 110 100 1002 _902 70 110 f05 100‘ 90 I9§ 100! ”9”1_1_. 0
g2 100 100, 80| 70! 110! 100 100 80 90 90 90 110 90: 90, 90! 991,71,29,”99___99_
5 801100; 8051103 80! 98 100‘ 90 95: 110! 110“ 120; 100 100 90 100 100: 1001 100, 95 100

60 | 01 1050607 08 091011 12 13 14 15 16 17 18 19|20 21 22 23
ONTl 30 3,03, 3131 31 31 30 30 3°i 20 303 30 30 29 25 29 20 30 30 31 3130 30 30
MED 52 50 100 s0/100 100, 80 72 72 90, 50 88 90. 90, 90| 90 90 aoi,9,@,,9,9,,,99.1,,991,9,5“1_99,
Ua/ 00 100, 105100, 100, 100 100, 80 0. 90 90, 95 100,100, 90} 100] 95| 90, 100! 100] 100 100,100, 100,
L4 90! 905 s es| esi 9oi 65 65 60/ 60l 70 75| 80, 90 80l so| 75| 70! 8o szl s0 8o 85l 90
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IONOSPHERIC DATA

Focr. 1969 FOF2 (0s1 MHZ) 135 E Mean Time (G M. T.+ 9h)

Station YAMAGAWA Lat. 31w 12- 1v N: Long. 13°V 37-1 ‘E Sweep | MHz to 29 MHz in g sec in automatic operation
N\ Heur:

o | 00 { 010203104 05 06107 08 0910 11 1213 ' 14}15 1617 18 19

K sl 108 103 107 114 126/ 116 102 102 103 YoB o1 78

215858 43 e 5!93_‘.,1}? 108108 107 111 123 119 114 107 109 103 ;

B DA 108 108 111 Y1 115 128 115 128 107 110 %58 78

A 89100101 102 11 117 112 110 111 65 67, 66 sb
51 57 53l 4l a6 85 101;102‘10« 123112111133115 112! 112 93 770 62 63 6% sg

o3 90;104 Yo% 130 140! 144! 136 124! 120 12F) o2 83 69 63 61

: ! i
K 7"775? 47! “7! 13

56, 57 53‘ 18 o3 101, nt hsi}g; 124 123 126 114 96 7799‘:7 76, 67 63 62 Y6l

' ‘ S
6l S5T! 7_57317“5717 _493 110 102114

J s S :
68 o2 63 57

.y
114, 121 119 118 120 123 124 102 77, 77 "e8 63

115 ua 114 1261128, Yls Yl? 85 68 U173 67 Yeb

111 122 133! 134 133513«‘f25} 941 68 67 65 = 74
¢ ¢ c ¢ ¢

11? 126 131 129 112510%103‘

12048 ¢ ¢ € . CL TV PO TPV, BT A I
o I 15128, 13_4,1,2? 120 Y28 118 %98 %8 48 Uk o7
. Jsﬂ"s%‘ 3 35 3 13« 130/132) 124 111_95‘ 85 61l 58 58 5

15 53 503 _rr z.zé uj 42? {03 110 g5 103 118‘116'126“ 122 xu:mz 84 61

7 9? 104] 112 124 126136 13?326 109 108, fo? 58

71935 o§§101‘ 96l 112, 134 138 129 115 109, 100 69

18] 5353 4s aal 36 ,9?1_1,9511231123,}?5 126 135136 Yof 113 95 Y% 70 18 o1 6

19 er 65 se 4z 37 29 36 J9§‘1°ﬁ1°?,.¥9", 38135 126 Yot 115 10460 67 €6 65 6 63
20 o5 5 54 3 313 110 Y28! 112‘124 117 106/ 113 109 3| 78 63 58 52
21 4ol 50 4s o) 48 42 4s 82118133 ! 134/ 105 117,127 126 126 125, 11°i 85 183 73 148 A
22| 56 52 41 ae) 42 40 43 7§ 109 110/ 114, 1z 15t 103 128 %58 of 3B 10 76 of
2308 6B eo sel 48 39 w10 of ui2) 193 126126 116 118 ?&91,,95' %3 o3 'ed
24 Vﬁe,oj 5341 74?‘ 48 45E 4l : 101? 114 22 122 1128' 1293 126 fz? 112, 1011 93~ 93 7195;7]37 ‘fs}?ﬁ
251980 01U o8l 4o 35! ! 1o¥ 125‘ 1271 133 158! 163 15% 133] 126, 128 Y18 a7 az}’h? 79 68
26 Jsgiwsal 52j 54, 55! 32 | g | 93 104! 12??12? 135‘7;57 145 162 1}7)};@?“ 13193 Ué?iﬁfp?fﬁﬁ@a’
27“5563 54 52 475 305 35‘ 78 11? 1111124§131 137 145 1:.5 135 128 113 {oeif“?;‘s‘,’?}j a3 Y13 Y3 |
281 53! 44 47§ osi 42 39, 45‘ a?t 107, 127j134§11'sls 123, 131 132 128 }2761}17235 Yo$ Yo3 Yo3 Yof s g 6o
299 54l 4 44 43 4e§ 435 45 760100, 125! 135 131 17276:“142 146 139 137031331;717253‘)?92 Y3 103 12 o7
S0 8 55 53& 53 54. 3§ 68 108 107 123_5 Y28 125 140 1454717379 129: fz?i {1? Tofi I_qrgﬂag_w];m5,9_
311 560 5% el 4zl o5l 37 4F a0l of 103/ 113 111 111 126 13} 125 Yz? 11§ o5 75 83 Y3 Yed st

00 ; 01 02 03 04505;06107 08 09 10/ 11 12 13 14 15 16 1718 19 202122} 23

ONT 31l 25 29 29 29 29 200 20 20 31 30 30 30 31 31 31 3131 3129 29 29 29 29
MED! 56! 5745 {.9)7{.,7, 45i 39, ggjhero_ 93 108, 112i 116 1727:;*3'717{31 131 126 121' 112 103 87, 78 18 68 63
US| 62 57 se s us sz ee of 1of 112 123 128 130 136 141 136 LY
a 53l 1l 7] a4l 4o 3«5 4| 76 93\103:1021106 114 122) 124 122 uag tos, ¢l 75 o7 63 62, 58
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IONOSPHERIC DATA

ocT, 1969 FOFL (0,01 MHZ)I 135 € Mean Time (G. M. T.+ 9h)

Station YAMAGAWA Lat. 31u 12. 1‘ N. Long. 130"37. 1 ‘E Sweep 1 MHz to 20 MHz in 20 sec in automatic operation

o100 010203} 04 0506 07,0809 10{11{12;18:1415 161718119
1R B,
2 e v el :
3 . bl e S I
----- s S i - ; R
4 o N N ‘ ' P R
----- e e S e . R e
5 ' i : 3 : : | : : :
6 o L & = 5
7 | f L a30] “ | |
8 ; 1 \ YA R X R R ¥ R O br ey ]
ST Y i BT R R R . Farey
T S S 'Lﬁgbbf o R
M B Bl o e 0 I T
12 ‘ P C L ¢ € € (ERE - BT A S Lo
- 4 H : ey - RS P e S, [ o B
1s : ; P € Lio¢ € L AL M A P
+ i e e T e e T e Sl S Sl S S
e B i O G I L M W L U0 S R A 4
. ; LA Lk 3 : P
15 | o R g ‘ ‘
18 R I OO I O o T e i s PSSP L
17 § . LA AL L b L b
_____ Lo 4 + el 4 Rt % ;‘., R
1 | e el Bl YO L. W Wl i M
19 b LoLoLoL LU LA ;
e Al et SN W 4 4 4 o N 0 SR Y i 8 RO N i
7 ] ; i vl [ S S S S I 1
o : SASAEI S Rt !
22] | : . AEREAN| IR AT IS Y s
28 Tadw g | IRt I S E Y P
kol N 0 i ‘:295} Lseo t LI gl ot Bt g gt
25 P SR A E R R B RS :
26 ‘ A T N ;
' i iy ) o o T RO
bt TR Y | WA R ot i e .1 1 e W
i (el Lot bbb L
e |t b Sad ol ash sel iB) cKiaol) o5 %) 5 B B
29 b b (TE I G X (8 R IS ¥ [ & i
= ! ¢ b D ! AL LY poBYs B
30 1 Pad Li LE bbb A G ki
g | | i L : ! t = L -] A g :
e e B AE T R E T Y e
o1 ket e b ok 4 b ool Lidol ¥l -t BOE
00, 01 02 03, 04 05 06 07,08 09 10:11 12 13 14,15 16 17,18 19 |22 |
o SNV I PIE C BE O R A PR
A : . " AT I
MED g favel (Yelieedisbisobilell a0l i i
el AT RS T WRENL L RS Y TN
| ; : P b P ! : : : ;
ek | i |0 ethblsskisiol ! | e, i i
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Iroc‘r. 1969

' JONOSPHERIC DATA

FOE (0.01 MHI)

135 E Mean Time

53

@ M T.+ 9
Station YAMAGAWA : Lat. 31 12. 1 N. Long. 130 37.1 E Sweep ] MHz to 20 MHz in 20 sec in automatic operation
o 00';”0‘1',02703 o4§05 0607 080910 11 12 1811415 16171819 202122 23
i B Lo | ® 220, 280 325 330, 1.8 368 573}55 340 290"240' : !
Bl a0 300 520,300 eb 350 JECIETC I
b ael il o el SRR 58 335 38 It aoB ss0 305 300 4 *
i NN i 5. 280 320 530 360 348 360 448 1320 290230 °
9 3 o 290 3201335 350 350 350 335 310 290}293 o

6 | Sl210/20s 320'350 355 360 358 340 340 3ooj uie
il ® 238 200 325 305 355 I8 350, 540 320 300 230 ° )
I ] L %200 _530 330 340 556;60 360, 365320 290 hs i 2l B |
9 3 s’izzo ?,38;3‘5i3‘f°,3,",5 345, 245 330 320 g7§: A 5 d [
10] | ‘ 5 2151200 348 330 sb 350 It 345320, 290 200 ,3
i L a0 2501310‘335‘»340 Al VA sssi32s 290,220, ° |
2 O N o B A O
18] ‘1 € 305, §z§ 14§ 3«757;75}.913«0:#37275 290§ A 7777777777 e
14 8200 315 330 A A A Ay 515 210, Sl Lt g |
15 P 280310 335 348! 340 335‘340 315 286 215 ° 1
52 IR L Slaos 2755305333'6' mfaao 335.372_0”191 e P |
gl i S 210 270, 3051325 330 !4? 350 335! 3157273917 ‘ s i S
84 & P S 210 556 a0 M A ALA 1360 330 égg;zooi 3 R ey
Yol L Ll %205 285 3% 350 s ) 168 350 325,275 * * i
20 5 95288 o N N Aj ;3ao;§30 o8 A S !
bl L a0 5@,3;5,2,3@35?350 ool M Mao M ] 1o
% 0 O RN 1 o 1o O PR O gy ey
Ll SR R O B L %zﬂxg zaO 3zo 325, 549 360:3652355‘:325 o i 1 50 R R
24 o0 L %230 205 3zo 340,360, 370 37? 360 338 268 A 5
25, | sl 270‘31533353340 370 380 360 335 200, A
26 i ® 180 23033203 3«53355 370 365 360 340 385 A
j27 ¢ % 200, 200 320 sesisss| A A 350‘330 280 ‘
- el : 55230 290 320 350, 368 360 370, 353 330 zaoiwof
29 L5 ’ T zqo 320 350 360 375700355 350 330! 290 uo 7 Lo
b i % 190 215 325 340 355 355 31'3 350 320,280 200 S |
81 o .| Siig0 zao.‘azojsl.ﬁ:aeo 360 360 340 3201 265 A s A e
100 01 02 03 04 05 06 07 os?ogélo!n |z§3:14‘|5 161718 1920 21 22 23
onTy x| 29, 29 30 28 26 zaiﬂgrsvza 29 31 18] | .
MED e = | A jzw 280 320, 3670;3507355;360‘:365\“3725 29522151 77777 it
V3l 220290 320 305 355 360 365 353 330 20228, |
kel | f 200, 280 315 330, 340| 350 350! 340] 320 280 200, | Rl
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IONOSPHERIC DATA

(ocT. 1969J (0e1 MHZ) 135 E Mean Time (G. M. T.+ 9M)

Station.  YAMAGAWA Lat. 31“12. L N Long 130 37-1 E Sweep | MHz to ,0 MHzin pg sec in automatic operation
oo 10001 0208 o4§o5foejo7 08 091011 12‘13 14.15 1617118019 20L2|'22‘;23
! Ex? EiEl?E s Eg?f;gif’_zﬁiﬁzq 38, w3 38 38 37 47 40, 2? o f 23; 24 2% f’z’z“l 221513?"2{
2 RS ihet Ihey| RTIET USRS RIS IEURET I R R e e
R Jsf"zéif’géi"@é 7‘7’”)3(“‘71555’55: 26 Y68 Yol 46 %l o) 3? 38 321”3?_"’7”57'"{ 3§ "5§ RIS
8 RISt LV U LY R IR Jhet et Jb’Z‘,-“,éj’_ ffif?g,.d,?,é,J, 27 16 15 ,%,3,,,9?53,{??;_?_5__
5., 18 g0 EEIL 55 S 26! 390 30| a1iYell 39iu¥| skl 25 E18E181 Yol Ut 24 z§
61958 22 I 22 E‘:Exg_"z& Sl 51l 35 46 o5 28763l 35 36| 33} 35 "451"35‘ “'2’5( 3% Y3% 2%
71 24 zzi R R I RTINS NETRETSNETINET BEVINEY S LINEYI BT 58 Jst Yok ot Yok zsfx?f
b JgfiJzéjJaé Y25 El?idléjElg i 3¢if’37§_"3; 39, 39 23’ 35, 31 25 T8 1B 1e 25 F18 B13 |
9E1E"’5E1B E? 24‘7 22 EI; . 30 31.i 38 43 40 38 4o§ 36! 36 Jaészﬁ‘Jzé Jlé Elg ElgElg
1]ESERIXIN EEGES o S o 26l Vsl Yl 37l 7] 34l 25 2292B Y28 26 21 Bad
L f’_;r){LFxglEx?;Eﬁ ;OEEVIE B2 25 36 35; 40 43 Yok 361”2§i 36“’65 st‘i Cf 5 W PG I, c
153 S T T O R O 70 O O T 21 O i
)P W W I R [P S DR e O L )
14 f;éi,JaﬁszéiJzé 15 Elgielgi 23 34; 42 36 38 40 37 41l 35 "3’3(;"2?"22?"35 35 Y35 b ok
15 49,41 S, X 5y 24§E1§i 250 31 36 40 38 %68 55 40 4 36? 32 Y18 %28 8 Y8 st Eid
16IESIES 2o o0 EIEGER 5 33;} 735}7‘7’5?"75 e 38‘.7 S 30 28 LIRS BT ot Yak a8
1718 iR B2 Y xielg;Eﬁ“, 25 'a¥ Js8 Yk 30 %l 38 39 36 %8 ns V¥ el aB Yk 5
#e ",3)5(;"‘{37’77(5_"22%"2%( €18 Jaf Jaéf’aéi 40 38 39 '3f 6 6% zzi 188 10 B3 22 Yol
o "35"2521 19) e 519 E13 24 3.3: e | 3 39 T L R AN M| MY AREY: Jg? 25 |
20 XXX zo‘ 20 19 Jzé I A "aéi 391 Js§ Y38 ¥ S5 Eid U5% Y Ei3
20 E 3 ERERED 10728 22 23 “3f 34 38 40 39 37 36 33738 25 B18 Y38 a8 i Ea B3
22 (E,3IERERE, E8ER VY 25 o} 39, 37, 40 37 37 73K 34 36 753 s} U8 A23‘J2§"25"E”17§
23 19X 908 24 E1B 51?;51915121 23 "32:"4?"441"55 3§ 37 38 36 32 ok st Y28 Yok Y28 YaY ak
24 9% 22) 23 F18 E;?iELBLE@_ 8 2§ 5 31i 28 42 © 39 a1 40 37728 23 72F 24 P25 Fi3
251 250 220 20/E18] 33 E18 EuBl 22l 34l 3g 371 40] 38 38 € agl 37 Ys¥ Yu§iYaBi Yk 25 19
e E;?EE 19L515 El?‘; zaiElg 25 3l 391 35 46 Js?.“ 44, @3;"45 JrséiJs’fi‘rjrzé‘,El? €18 E18: 5,2 o
27 E13 20 B18 1% 5151?‘51; 23 30 » 39i o3| 4s 4zi he f1)7(i"2)5(;f0’5(;"1.’3( Jz’x( 22,928 21
R CULUE G ISR IPRIPAER I PSRt et RO TS IR Revihe fhe ke 14
I CORREOCT EFEN TN IS D DR EY TR D T E R
30 9% z;isxg; 20 E1§§E1?351§i‘ y 343 392 s 39 © “6§,,",3 G “1243’;%%51%%’3
31 ESEBEBEBED LLIES o5 5098 55 oS 3§ J3%i 4% 8 o8 23l S BB BB 5 E B E R
00 | 01 02 03 04 05 06 07 08 09 1011 12 138 14 15 16 17 18 19 20 21 22 28
ONT! 310 29! 29, 29 293 29, i,ze 295 31 290 29 30 ,315 31} 31 31 311 31 30 29 29
MED Y)Y 21 19 16 d 1?3 130 25 33 w0 37 37 36 34, 30 “2F 2b '8 Y%
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P B I DALY ¥ i G PAR B T ¥ e
21083 12 e FESEE S 15 15 17 16 18 16 16 ls e 15 E18 B3 SUMUNL MY
5 Exgj 18 14 12 13 xsvsxgslg 16, 17i 18; 1717 19; 18 16; 15 15:_51%1513 ST | El? Elg
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YAMAGAWA
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31 12.1 N. Long. 130 37.1 E

Sweep 1 MHz to 20 MHz in

135 E Mean Time (G M. T.+

20 sec
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§33 350 350

253
o8

305!

293129552955305

VC 290 300 305
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Station 31°12-1.N- Long. 130 37.1 E  Sweep 1 MHz to 20 MHzin 20 sec in automatic operation
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YAMAGAWA
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IONOSPHERIC DATA

o

31 12.1 N. Long. 130 37.1E

Sweep 1 MHz to

20 MHz in

135 E Mean Time

20 sec

(G. M. T.+

9h)

in automatic operation
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HYES  (KM) (G. M. T.+ 9%h)
Station YAMAGAWA Lat. 31§ 12. 1' N. Long. 130“ 3T.1 'E Sweep 1 MHz to 20 MHz in 20 sec in automatic operation
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4 100 105 : 7115 105 100 7100 100 100 100 100 109‘457,"1?5100

$1100] © 100 1001100100 100|150 uo 130 120 120 115115 1151120 115 > °/ 105105 105 100
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SOLAR RADIO EMISSION
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Flux Density and Variability

Month: October 1969
Observing station: Hiraiso

Frequency: 200 MHz

Flux density Variability
10’22Wm-2(Hz)—1 0to 3
uT 00-03% | 03-06 | 06-09 | 21-24 | Day 00-03 | 03-06 | 06-09 | 21-24 | Day
Date
1 a q 5 6 5 0] 0] 0 0 o]
2 6 8 9 16 2 1 1 1 3 1
3 17 14 19 8 16 2 2 2 0 2
b 7 9 8 1 8 0 1 1 1 1
5 9 8 10 9 10 1 1 1 1 1
6 (8) 13 14 8 11 (1) 1 1 1 1
7 7 8 6 9 7 1 0 1 9 1
8 2 8 b 6 8 1 1 1 o] 1
9 6 7 6 7 6 0 1 0 1 0
10 8 9 10 8 8 1 1 1 1 1
1 8 8 8 8 8 1 1 1 1 1
12 6 7 7 7 7 1 1 1 1 1
13 7 6 8 8 ? 1 1 1 0 1
14 8 7 @ 6 8 o} o} (0) 0 0
15 7 7 (7) 6 7 0 0 (0) 0 0
16 6 6 (6) 7 6 0 0 (0) 0 0
17 6 - (5) - 6 0 - (0) - 0
18 5 6 (?7) 5 6 0 0 (0) 0 o}
19 5 5 (6) - 5 o] o] (0) - 0
20 8 10 (11) 7 9 0 0 (o) 0 0
21 7 6 (7) 7 7 0 0 (0) 0 0
22 8 9 (1) 7 8 0 0 (0) 0 o
23 9 9 (10) 8 9 1 1 (0) 1 1
2k 8 8 (9) 12 8 0 1 (1) 1 1
25 18 14 (20) 10 15 2 1 (1) 1 1
26 9 10 (11) - 10 1 1 (1 - 1
27 9 6 (6) 7 7 * * (0) 1 *
28 7 10 (9) 66 8 0 1 (1) 1 1
29 64 55 (36) 8 59 1 1 1) 1 1
30 1 7 ) 6 8 2 0 (1) 1 1
31 5 Vi (9) 16 8 1 1 (1) 1 1

Note No observations during the

6th
17th
17th
19th
26th

0110~
0300~
2100~
2050~
2050-

q: means quiet level, when

following periods:

0245
0600
18th 0030
2400
2400

radiometer {s unstable.

%' interference by atmospherics.
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SOLAR RADIO EMISSION

Month: October 1969
Observing station:

Flux Density

Hiraiso

Frequency: 500 MHz

Flux density 1022w~ (Hz) ™"

UT 00-03 03-06 06-09 21-2h Day
Date
1 34 34 32 31 33
2 31 31 32 36 31
3 37 37 37 53 36
L 31 30 30 31 31
5 29 28 29 28 29
6 30 32 31 32 30
7 31 31 32 30 31
8 32 31 29 29 39
9 28 28 28 30 28
10 30 30 30 30 30
11 31 53 33 36 32
12 36 36 25 zh 36
13 35 34 33 34 3k
14 32 2 (33) 33 33
15 33 32 (32) 29 33
16 31 31 (31) 30 30
17 3 31 (32) 2 31
18 31 31 (32) 31 31
19 32 32 (32) 31 32
20 33 34 (35) 36 33
21 36 37 (38) 34 37
22 35 37 (39) 25 36
23 39 38 (38) 38 38
2k 39 39 (39) 41 39
25 4 4o (41) 41 41
26 39 39 (38) - 39
27 4o 38 (37) 39 39
28 42 b (40) 55 41
29 Ll o) (39) L Ly
30 Lk L4 (41) 41 43
31 Lo L3 (40) Lo L

Note No observations during the following Reriods:
26th 2200~ 27th 0020
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Month: October 1969
Observing station: Hiraiso

Distinctive Events

(single-frequency observations)

Normal observing period: 2050 - 0810 (sunrise to sunset)

Date | Frequency | Starting| Time of | Duration | Type Flux density
Cime ;| i 10™%%um =2 (1) ™" Remarks

MHz uT uTr minutes peak mean

3 100 0257.5 0303.0 15.5 e > 230 70

6 100 2310.0 2311.0 2.0 c >340 | > 250

500 0118.0 0118.2 1.5 c 100 5

200 0118.0 0118.5 1.5 c >1290 | >250

500 0132.5 0136.6 4,5 c 745 10

200 0132.0 0132.0 1.0 € 300 90

200 0136.0 013%6.5 15 c > 1290 > 50

500 0725.0 0725.8 5.5 c 485 10

200 0725.0 0725.5 1.0 € >1220 | > 260

100 0733.0 0734.0 2.0 c > 100 40

9 200 0430.0 0431.5 3.0 c > 1330 310

100 0430.5 0432.0 4.5 c > 220 150

200 0435,.5 0435,.5 1.0 c 410 140

100 0436.0 0436 4 1.0 c > 220 90

100 ok38.4 0440.0 4.0 c > 220 180

10 500 2357.0 - 3.0 (o] > 850 > 90

13 100 0041.0 00k2.0 5.0 o} >210 | >210

14 100 0541.0 - 16.0 ¢ >210 | >210

26 500 0223.0 022k 4 2.5 ¢ 4s 5

200 0224.0 0226.0 ) c 680 90

100 0222.5 0226.5 5.5 c > 220 50
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RADIO PROPAGATION QUALITY FIGURES
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SUDDEN IONOSPHERIC DISTURBANCES
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(s.I.D.)
HIRAISO Time in U.T.
Oct. SWF Correspondence
1969 o }Iizten'f‘étiegla(db;ﬁ i;c::t- ?112:— Type | Imp. Flare f«ﬁi’;ﬁ Mag.
20 251 - - 02.57 97 G 2
20 -' 23.07 48 Slow 1+

15
—8n
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INUBO
1969 S P A
Oct.| Phase Advance(degrees) Time (U.T.) Remarks
DATE| GBR WWVL NAA NWC HAZ |Start End Ma ximum
2 8 — 0330 0420 0340
3 13 82 — 0117 0219 0121
3 13 60 — 0257 0411 0305
5 Be | — 0217 0315 0229 X
7 = 16 — 0036 0130 0046
8 = 16 — 0205 0240 0213
8 = 1R = 0247 0312 0R53
8 - 16 — 0727 0810 0733 X
9 - 8 — 026 0250 0230
9 - 8 — 0322 0345 0325
9 = 32 — 0433 0543 0440 X
10 - 18 = 0254 0330 0300
11 16 — 0RRR 0250 0R28
11 28 — 0457 0557 0524 X
11 43 32 64 — 2328 0045 2340 X
17 16 .- = 0705 0750 0713
18 25 35 48 ©51 0003 0110 0013 X
18 16 0420 0512 0430
19 36 0434 0558 0444 X
20 40 0155 0203 X
20 35 18 35 77 0301 0430 0330 X
20 72 29 56 83 2:52 0057 23R"7 X
21 20 2343 0004 2355 X
22 29 RR37 2258 X
e 31 2350 0200 0036 X
23 24 0026 0104 0043 X
23 25 16 37 | 2301 2348 2318 X
24 12 0505 0553 0515
24 — 56 0738 0840 0758 X
24 3 2113 2150 2125
25 32 18 0409 0513 0418
27 | a0 38 = 53 | 0213 0330 0230 X
7 55 2055 2210 2111 X
28 16 0554 0624 0605
29 20 11 16 48 24 | 0159 0310 0205 X
31 16 24 29 0003 0100 0012 X
31 13 24 1% 0151 0232 0200
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