F—265

IONOSPHERIC DATA IN JAPAN

FOR JANUARY 1971

VOL.23 Ne. 1

Issued in May 1971

Prepared by

THE RADIO RESEARCH LABORATORIES

MINISTRY OF POSTS AND TELECOMMUNICATIONS
TOKYO, JAPAN



F — 265

IONOSPHERIC DATA IN JAPAN

FOR JANUARY 1971

Vol.23 No.1

RADIO RESEARCH LABORATORIES

NUKUI-KITAMACHI, KOGANEI-SHI, TOKYO, JAPAN

CONTENTS

Page
Site of the Radio Wave Observatories and Hiraiso branch ............................... 2
Symbols and TerminolOgY .....ccccoevivveiioeeeeieeees e 2
Graphs of Tonospheric Data ........cccoooiiii oo 10
Tables of Tonospheric Data at Wakkanai ..............oocooooo 11
Tables of Tonospheric Data at AKita ...............ccooovvooooo 23
Tables of Tonospheric Data at Kokubunji..........ccooooooooo 35
Tables of Ionospheric Data at Yamagawa ... 49
f-plot of Tonospheric Data .........cccocoooioiiiiioiio 61
Data on Solar Radio Emission .........c........ccocooooomiiooo 93



SITE OF THE RADIO WAVE OBSERVATORIES
AND HIRAISO BRANCH

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

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

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

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

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

SYMBOLS AND TERMINOLOGY
A. IONOSPHERE

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

Terminology

foF2 . o

fF1 Thfz ordinary wave critical frequency for the F2, F'1 and E layers,

hE respectively.

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

ftEs The lowest ordinary wave frequency at which the Eslayer begins

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

served.

f-min The frequency below which no echoes are observed.

M (3000) F2 The maximum usable frequency factor for a path of 3000 km for
transmission by F2 layer.

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

KF2 The minimum virtual height, KF2, 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 WF. Thus K'F is identical with the current WF2 when F region
stratification is absent, e.g., at night, and with the current K'F1 when
F1 stratification is present.

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

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



ypF2

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

a. Descriptive Letters

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

A

B

JozZz 2 - T Q T

n

~

N~ X =<

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

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.

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.

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:

H or L.

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

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

foE. This is usually continuous with the normal E trace, although
when the deviative absorption is large, part or all of the cusp may
be missing. (Usually a daytime type.)

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

Q An Es trace which is diffuse and non-blanketing over a wide



frequency range. The spread is most pronounced at the upper edge
of the trace. (This type is common in daytime in the vicinity of the
magnetic equator.)

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

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

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

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

e. Multiple Reflections from E's

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

B. SOLAR RADIO EMISSION

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

a. Time and Unit

The time is expressed as U.T.
The unit is 107#*W-m*Hz™! for both components of polari-
zation.

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



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

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 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
. S . Long. 105°02'W oo . 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:

G :

S

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

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

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

Less than the following figure.

b. Radio Propagation Quality Figures

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

= 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), 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, WWYV 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.I.D’s.)

(i) SWF

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

Circuits and Drop-out intensities

Co ...... WWYV 20, 15 and 10 MHz (Fort Collins, Colorado)
LM ...... Various frequencies of commercial circuit (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)

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+
R— 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.

T itting Sit
Looat: el Distance (km) to
Name G oca; 10}r11. Station | Frequency | Radiation | Inubo along the
a COBTAPMC | gl | (kHz-UTC) | Power (kW) | Great Circle

Coordinate) ]

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

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

Cutler 44°39'N NAA 17.8 1000 10640
067°17"W

North West 21°49’S NWC 22.3 1000 6990

Cape 114°10’E

Lualualei 21°26’N NPM 23.4 300 6070
158°09'W

Jim Creek 48°12’'N NPG 18.6 250 7620
121°55'W

Haiku 21°24’N HAO 10.2 2 6100
157°50’'W 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 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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IONOSPHERIC DATA

JAN, 1971

Station

WAKKANAT

FOE (0001 MHZ)

Lat. 45 u23.6'N. Long. 141 ‘41 1 ‘E Sweep 1 MHz to 20 MHz in 20

135 E Mean Time

G. M. T.+

9 hy

13

2\ Hour:
Day

. oy ¢ .
00:01:02:03;04:

05! 06 07

08

0910 1}

12 13

16

17.18°

; s : . —
1 : %208 270295 300305 295 265
e AL A A A i n 3
2 { 300300 :290 1260 1215
"""" i i A S . 51 : 4 :
3 i 200 260,290 300300 '300 :270:210 ' : ;
""" i i sioA AL I S : T )
4 1 ! B '295 13001305 300 2852301 | Lo
. : : betnd CAZ A Eomlllnd S i BN, I S|
i ! AL AL AL I A 1 AL A} AL Lo
5 ‘ : 1300 310{305 300! | i :
R e A } I s
6 L [ 235 270290 :300 1305 1300 1270 (220 ;
; AL AL A Poaloal oA
P 280:300 305310 300 | |
; L. AL AL AL A A A AL A :
: 1 : 300 295 :275
? . s T . N Y i
-9 P 205 255290 300305 300 1275 1205 |
E 4 ] N . ] . ' 1 N )
: ¥ | : S ' ; ; H S
10 ! 205 ,285:300 300310 295 1290240 !
; ' 4 : . R
P11y : 200270 300 310305 305 :2g80:215
i l A i : : A
£124 220:265 300 3001305 300 290215 ;
: i 2 St , ;
: S 1 ' ! Al
[13 : 205 270 295 300{300 :295 :280 1220 :
[ i ' ' i i i ' .
s { P i
14 - 200 .270:300 305305 305 :2g5:215 :
e " l i i i+ (4 ]
; : AL AL A ! Al
15 ; ; 1305 3051300 1 ‘ ‘
S T S " : ; = :
16 B 200 2651295 3001305 |
17 ! AL R 2751300 3051305 ] ¢
" ! ¢ ¢ ¢ c ¢ ci i
o P ¢ ¢ Al i
19 ! : 300 300{305
s e orcus, ol wabont A : - Y
i H A Al ; ; ' A :
20 Lo 1280300 :3051300 300 280 :
! ! : ¢ . ' f I !
- 21 : . ' ' i ; 230280 :300,300;300 '300 :295:230 i ;
: e st Al ALl TN 5 !
22 A ¢ 13003051300 1300 {290 235 :
= bé * t ] + ;| v + 1 + i i ' .
] i | ] ' LAY AL AL Al ; : A ] !
23 I o4 b R A 3001305 1305 1308 240 oo
s S IS o e o Tt T .
‘ : : i ot A : ] : ‘ o AL AL
24 N N {11 724012851300 2951300 1300 i295 A
_— \ i ' ' i ' ' P ' ' i . h .
A A LBl - AL st
2 P P10 "i2151 Ti34013201300 1320 300:270% i
' ' . T Y (s
' ; : | s ' : ' Al A. Al A A S :
26 b i 01 Yl2151285!305310 P T P
S - - G bl T ! :
' NN T S K
! ! ! ! i ; 215:275:300:310{320 '315 300 :260 ! ; i
S \ . + v 0 i ' ! ' i i i ' '
s oo S S I bt AL ED
28 [ S Lo S 12551300 3051310 |305 (245250 Sl
' i . ' I ' i ' " I S -+
. ' ' ! i s : : ! ! ! i Al A :
29 : ! : ! 205270295300 508530052953 : : ! i
- + 5 ] 1 i N v . + + ] o + -
i ! ! LAl AL A ' : : COAE AL A i :
30 ‘ F { 71300i310{315:315 290 P ;
- ' | ' i ' 7 G = r + " i =
: [ H 1 : | [ i i i Y ; :
31 : R 22012601300 1305 1305 305 (290 36Bi2001 i | 5
02 03 04: 05} 0607 08:09{ 10! 11{12 1314, 15, 16,17 1819} 20|21 22 23
CNT, 1 P11 1] 170 200 270 29 290 29} 26] 197 11 1} | b
T b sy e B B R R i il R . R . - 5,
MED E ; ¢ Er E i | i i ! i i B2 ' :
! i ; 205 :270:300:300:305 (300 :285:230 :200; i 1 ;
| Eamarafl Rl e e e e & i il
i ! 1220(280/300!305{305 {305 {290{240} | i | | _fed o
. feBU AN i 2202 15900 - S B T
P 205 1265295 |3001300 {300 {275 1215 A N
I : 1399 PN R
The Radio Research Laboratories, Japan

(0,01 MHZ) |
|




operation

9h)y

(G. M. T.+

135 E Mean Time

IONOSPHERIC DATA
|
Long. 141 41 .1 €

(0Oe1 MHZ)

FOES

|

. 1971 l

JAN

|

Station

14

in automatic

20 sec

MHz to ¢0 MHz in

Sweep 1

sy . _ .
: E : i i : ! J | H H J H
,3_ B XSHXl.,Xl“XA. wn VU O H i LU0 I XO N TN W0 N W e o
i ON N I_N | NG NN - s ' e I B | - - — N ~N :
4 e il i) W i woiwowow oo e
o~ : xm iU O D XO  NO NN NG XD N0 XN A o i3
TN N1 G ] — — ~N — N~ ~N 3
; w il . woiw WY W Y W
- X+ iV U i 0 XN v < IxX$ ~ X W N0 XY = o :
o~ ~N : ' - ~N ~N ~N o~ v e NN ~N @
R w - = w " H
o i Xt (U U X0 0 N DX I XO D XM T 0 X X @ XE 00 o o o
o~ N PN - — 0 ™ — ~ ~ ~ o~ o~ o~ - ~ 5
o I I e N I = 5 S w 3
.o XN U U an on ln i X$ N X0 IXE U X0 W an - o © -~
o ~N — — - om o~ — ™ ~N o~ T o~
: = Wwoow fw e T e I ) = woow
=5 xun U v w xm ™ ~ — — X IXIn U xo 'w (721 W, IC AP ) m
= o~ NI NN N N ™ N © - i N ]
I il il el e w w : 0
~ X®O U U W XM IXE N O XD X IXN U X 3 XN XM N @ @
— ~N NN A o~ N NTN M oA NN ~N
T WO S WO e ML 1S~ i S, I S [0 i) o I 52 W -
© xun v v M X3 - - o O X IXOo U =} n xn O d 6” @
- ) NS NP NN NN N 0 N )
o ) J i i) = )
‘o X0 ® U W nivo VW U ° v M U XO O ®™. .4 o ¢ m®™ U
— 0 . ~N o~ ~ m 0 (] ™ ) — ™ ~N (]
S ] ; =) e
— N S BN S ST SRS U S, L (- S P— & DU A YT S, S 2
< ™ 0 w ) (G W [L] o v (G} > @ X 0 [ ERY] < o vn ® 0 =
iy ™ @ M. m ¢ ™ % - m N m
; - =)
= RS T - - sasiRse T ST 0. 00 I MOuT. JLA SNREIIS SPE- SORORK] SSRGS JURRUU S S SO
© : n'v U VWV IXMIY VUV Vo o v 0. m U v P o ® v
-— ' < H — () ™ ! [} < — [l il
’ ' i > il ' '
. i S = e o S S SRS (RIS S . W—— N SN L S
o : VW Y VU Y Y WY Yo W VNt~ O [ SRV ~ o Q0 'Ux |V
= : ~ @ Ny o™ + ™ = ) ~
P - ! [ <+ ‘o
- i : K LN

I - X0
H ;oM@
i U P
Xt L& I
nomi g
T S S - S
9 | P ;xm
! ~ o
o wwm
N -~
:A‘E\:,\: -

Lat. 45 23.6 N.

WAKKANAL

woiw U0 ;
- R S i
wow v U :
1 ! "
i i ;
wn W Vo i L uhn
- . ! i N
............ L 2 S . N . : L iz
oW VU X ; ! 1 o 0 <
— | ' i 1 | ) ! N o~
3 W : : i) = ! ' =) [ i w ' ' |
4 e e e o R e B N I ETETea |
/8 il e PN NN NG NN NN NN @@ ois. =24

[FOES (0.1 MHZ) [

LJAN. 1971 |



15

IONOSPHERIC DATA

(G M. T+ 9h

135 E Mean Time

L FBES (0e1 MHZ)‘I

1971

45 23.6 N. Long. 141 41 .1

=

operation

in automatic

Lat. E Sweep 1 MHz to 20 MHz in 20 sec

WAKKANAT

Station

0
= ~
2 o
Lt ™
0 ~
< ~

o
~
o <
= ~
=4 -
1) n
4 Ll
<« W
=}

0 <+
=4 —
N w
=
= w
=
e W
o

Hour

Day

Laboratories. Japan

Research

Radio

The

| FBES (0.1 MHZ)—[

| JAN, 1971 |
L



16

IONCSPHERIC DATA

M. T.+ 9h)

(G.

135 E Mean Time

l F=MIN (0.1 MHZ)J

1971

JAN,

operation

in automatic

45 23.6 N. Long. 141 41.1 E

Lat

Station

20 sec

MHz to 20 MHz in

Sweep 1

WACSKANAT

* Laboratories,

—
o
o
-
w
o
~N
o ) o
i o~ - -
) o ©® o ol © «© © N o~ ol o ) ~ o © o o o O ~. ~ O 0 0 o n o Ofem o ® O )
i ~N —_ P - - — — - — ~N — — o~ ~ ~ ~ - ~ — ~ ~ - - - — — [ m - N -
RN S SN B . MR ST O S oS N [N S S D D N OO SOOI SEN SO SO SN [N (N S SR
o~ o o ~ © ! o~ ~ ~ ~ ~ o o ~ o o ~ ' m' o ] @© ) o~ o o =] o o O’ O e« o @@ o ™~
B . TR ) — - —_ — ~ ~ - — ~ o~ : ~ o~ — — — o~ o~ - N - - ~ ~NE ™ — . N -
- ~ w ~ ol N1~ O, & &N O1D2 ~ ©® o oNi ~. ~U ~, 0Ol M. M. N O N} O O ® 0 ~ O - o ® o ~
- . - — - — o~ o~ —_ — o~ o~ - - o~ o~ - - — o~ o~ o~ ~N - - — o~ S ™ - N -
3 & pomd] G = n~ . . L H UL SUNS: S SUN S| S-S IR, S| RN SRS ST YR
o ~ ~ ~ o | o~ o o W ® o ~ ~ ~ o o ~ ~ U o! o ~ N o ~ o~ ] @ ~ o ~ i o o ~ o 0
- — — - o~ - — — — — - ~ ~N —_ — o~ o~ - — o~ o~ — — — — — —_ — o — — —
N ~ ~ ' MIiNMTO, N A MIN NS~ MO0 MU U MiNn M & 1w IO 0 M N i o o~ o~
o — - — - — — — - - — - - —_ — =3 — — —_ - o — < - - - - - =) o~ - -
5 @ oo e . & e pmsasasora R s oo e e i i S S STRIN: SR (SRS ORI SN SOOI SO SR U S T D MR
) ol N =W oo~ W ~N ol o w0 v uw wiw Uv noiw ~N oW M ViV 0 N 1w+ ~ie & i 0 o~
o i o~ —_ — —_ —_ - 1 — - - — ! — — — — - — - — —_ -~ o ~N - - -
~
o

Japan

Research

Radio

The

‘ F-MIN (0.1 MHZ)!

FAN. 1971 I



IONOSPHERIC DATA

[

17

JAN, 1971 \

‘VI(3000)F2 (0,01)

JAN, 197f1 lw«aooo)Fz (0.,01) 135 E Mean Time (G. M. T.+- 9h)
Lat. 45 23.6 N.Long 141 41 .1 [ Sweep 1 MHz to 20 MHz in 20 sec in automatic _operation
105 0607 08 TR TR RTERVAR 17li8l 1920 21 22 28
%305;335§335§3«5 Rfiéo 3bo§345‘335_325?. 7 555’340;330 320;295‘29o§zao
1305 1320 [325 1355 345 | 31% 1330 3>s§330§ 340 350 340 zbstzesgzéoﬁé;;-
335 1308 3151330 R 360 360 360 325 335 | 320 340 325 305'27022105270 »
270 1250 1320 {355 370 340 335 335 340 340 | 315 335 3351300 295 295 ‘276 |
3305;282.335§360 355 1360 : 23003345. A 280 20 ‘295 k
: (335 360 350 als S
230 '320 3251340 365 325 375§3z5 335
53251320_315 340 350 3¢5 350 350 315
o Fiabiass 340 360 360 370350 320
3155305\305?320 355 345 345 350 32 320
Ezgofzas 315320 1350 345 335320 335 35053355315‘3zo
i F'33§§325 340 345 355 330 335 370 350 340 335 340
‘325 ;315 335 5350 E350 370{330 :355 1345 ;545 ;315 ‘355
i 305 ‘245 315 33°i335i355 345 325‘3351335:355:335 320
15 _%270 275 ‘235 1285 {290 §295 1285 ;320 345 5350 %345 3601345 1345 350 1365 1320 1315
16 4275 370 275 i275 285§27géaosfalo 355;355§350 355 345:335‘3403340 340 1330
17 235j27§?29§§29§ 27;;295:310;285 340}3455355 3651330 33013«55335 C‘ C‘
mi IS cz c cé c} el ] €l ey e € e el ci ¢ ¢ o ci € ;
. ; : : ; H : i : : i 4 ; i
19 Ci Cr By E CE c& C? € ci Cfa«o 3401330 1325 '335 340 335‘325'325‘320 292 306 265 285 E
] ! ' ; ! ; ; i : ! ! ! i £
20 295;270:295i305 290;3005 AL A 3201345f3355340 320 aaslggpﬁazo 325 335 320 3151280 290 260 305 E
21 290??65;2603270 305%305§§3ﬁ1325 335&3«5E3353355 335 335‘335!340 335 290 310 320{325 305 300 290 5
22 290;23052703295 320i305i340i320 3501360E355i345 330 335l3401345 335 325?320‘305 A 280 305 3057E
23 ?90;270;2803596 2905305§3255325 335:350f355§350 3501335:3303340 340 325 310 320325 295 305 295 |
724 295}295?255?285 3103255}3055320 360;330:360§340 330 365.340‘350 340'3201335‘320 265 275 295 290
25 305?31053203305 285§Za§§2955325 345‘355?3355325 335'3402325‘340 325:295:315 3401315 295 290 305
26 {265 1290 290 (285 305533053053320 345}3403325; €1 €335 1330 340 3305 Ciazsia«o 535‘290 290 280
A bl ElEEE idaded : i .
27 2803295i285é300 305 | Siaxo}aas isgiaasiiagiaao 355 335 330 355 cf C; € ¢ 295 285 320 270 ﬁ
728 260;260;260? A Ai Agv A}ZQO 325330512905310 3253300j3202330 32553103325 345 280‘29% 265 270
29 ©! 53 55952 260§295§ F?305 325§350§330§325 355‘3aof335}335 340?315t31E: Bl By B F F i
- ' ' . ' i ] ' ! ' ' ' i i ' ! i ” -k
30 FE Fi F5275 zvgizsgiZasiaao 345335013«0%355 345‘32033053340 3403300f3203355 2701265 270 230 |
31:290;310?2803260 27012753330}330 34033205345;340 3301330§3105330 34033205295; 1310 290
{00 01 02 03 0405, 06007 08 09 1011 12 18 14,15 16 17 18 19 20 21
P B, W st b ; ;
CNT 26; zsj 255 25| 27 24E 26§ 28| 29 27j 29§ 29 293 30? 305 30 ze; 273 28} 26 ;;i 28 27 i
hnEdzasizeoizssizgo 2903298%310%320 340j350§345§350 3355335§335?34o 33°i32°§325;3za 2955290‘290 550 i
! ! ! : i A R e i i ! i
‘ua 290§295§2903305 3051305;325%?28 3503355;3552?60 359j355ﬁ3??i?5°,??853?9j33?§3“P,305;2351 :
LQ 275?275%2303285 2523232@29o§315 33553455335%340 330}330%330%335 325?315?315%315 zasizaoi
S ' ' . : e ‘ : TI"\V; Radio Rc‘séarch‘ Lat;craio‘ries,



j

9h)
operation
23

22|

(G. M. T.+
in automatic

20 sec
L 18

135 £ Mean Time
17

MHz to 20 MHz in

Sweep 1

IONOSPHERIC DATA

45 23.6 N. Long. 141 41 .1 E

Lat.

IW(BOOO)Fl (0.01)\

NASKANAT

I
T s T T

bois B
. ‘ i :
, S
P
i L N W N - R
e B - SO S S S (O
L 4
-
4
SUUURN N TS SO MO NSV VIR SRS IS S—
“““ N S WONONCRSNS. PSR (P S SR S

"

! '
............................. N . SR
T
G NS SN PR SO ;

{ JAN, 1971 ]

Station

10
12
13
14
15

23
24
25

18

Japan

Laboratories,

Research

Radio

The

M(3000)F1 (0001)!

|

JAN, 1971

E

CNT



IONOSPHERIC DATA

l JAN, 1971 I

I H'F2 (kM)

Lat. 45

23.6 N Long. 141 41 .1 E

Sweep 1

19

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

MHz to 20 MHz in 20 sec

in automatic

operation

S04 05 06 07,08 0910 11 12'18 14,15 16 1718 19} 20 21 22! 23
225 N N fo
- Le-- ' i B . e doeee - R
1 L 210 S b Lo o
P : 235 1 i oo o
‘ ] 2 e N S . VN S
i e i R - :
T 5 - SO - -
| | - E | - :
: P oo i
: 3 BN
P ; H ! " ! ! ! 7 : i e
12 1 : L P Lo :
| A0 T 1 O O
1 B A N S S N .1 . - —
15 P P P P4 ; :
16| S P oo Pl j
: i e R A I
171 ool 1 220 Pl N :
—<fn R R mssa e R s : mpem--
181 ‘ j : [ C Cc C C;‘ ‘ i '
19 oo C0 e3sizas. N L
e i £2%0 whh = i A et *
20, P P P Lo
21 ; L Lo 235 Lo P i
e i gt i B -
22 ] ; peow P P '
2 | o L Lo
24 | P i R
- : oo 5 P T ‘
25 P i Lo Lo 1
] ! i : [ ' : 3 H ; | :
26 I - R b
! e bee - e ey R
274 T P P . :
28 b P 2151 Pl
3 3 ) | ' ' ' ' . : : : PO S —
29 L 265 | P oo ;
- i ; : : i : . . b
30 . ; oo P oo : i
. i o b e R
P31 e P P b e 5 :
{00 01 02 03 04 05 06 07108 09 10/11:12 1314 15 16/ 17 1819 20 21 22 23
on B ErrEErEEEEn e
P o S N s S ey =
ven | o  esian0lossiars| | nn
: - LoLLif82 kit NN s . ]
ua : Po- b0 lssizasi 0 o 0
i H + ' ' ' + | i - i < Ly domee s i +
Lay e A N R FIT:I PTTS EE s L e
vvvvvvv s ’ The Radio  Research  Laboratcries,  Japan
[JAN, 1971 HIF2 (ki)




20

ICNCSPHERIC DATA

JAN, 1971

HYF

(kM)

01.6062

1300 1275

1295

250 1255 1290

2701300‘300

305 . 300 275

300

;325\235

WAKKANAT

300
270
265
‘250

'225

08

1280

Lat. 45

04 !

3255

1250

275
250
275

225 1250

05‘

210 |

1305

N

23.6 . Long. 141 411 5

Sweep 1

MHz to. 20 MHZ|n

135

E Mean Time

20 sec

(G M. T.+ 9h

in autome \ll(

06 ' I 08 09 IO

205 215 210 210

:205

225 220

;250;z20 215 215 200

220 1220 1215 220

i280 12151210 (225 1215

1300 12251220 1215

11‘

12}
B
210
220
220

220 :

1314

12251225
1220 1215
e

12151225 |

225 1225 1220

1210
il

i21s

16

205

200

215
215

220

17 18

e ,.;

2&0 215 215

:205 2155225

12251220235

1225 1230 1240

1210 1225

19’

R

opcraﬁon

2of 21 zz‘ 23 :

250 300 Zhﬂ 305

310 320 310 305
265'315 525:310
250 265 250 305

= e us s

:325‘3001300

2901295 275

300 1295 |

3200275 |

2951325

1300 12901260

1250
1235
1260
-

1225

300}300
230
250
270

225

1250 12151220 220

‘2201

210 220

122012001205 215 {225

1210

225 ;220

1220 1215

—
<

2

220 ¢
205

225

2251

220 ;

1210

225
225
215
210

215

1215 1220 1235

;
1220 215 1250
A il

1235 215 1240

'
2302101210

1220 :220 250

270 1290 1290 1310

zss.zsblzeo 295
I S bl v Sl

27513201300 :305

260
300 300

1300

300

1300

245

250
285
225
‘250

275

220}
250
240
235

280

220}
1270
240!

(250

12451230 1230 1225 225

‘2401225 1225 225 205

12301210 225 225

12301220 230 1230 225

23012301220 215

220

225
23y
200
22

220

240{
23y
245v
235

225

‘225

§215
‘225
1200

1220

225

220 225 230

205 260 250

230 260 260

225 210 260

1230 240 1240

305 300 350 310

250‘275 300320

290 275 275 275

270 295 315 300

250 ; 265 315 315

310

290

(]

n

295

330 :
275 1300

1300300

4310
1300 280

) 335

250

0t 02
29 29
295 285
) 300

,
[ LQias 260 275
Eo i

350
260 2
240 2

290

300

1300

250§

345

315}

305

03

28

270
298

250

300!

1270

‘22031225215 1225 220

2151215 225 215

1235 240

210

220

1225225

2251215 2252251225

12201210 220 220220

275 230:210 225

<

215240

225
§210
C

200

230

230

240

1220

1225

1230

220 235

210

215

245

210 250 240

NIENd

1220225 ‘225

220,215 240
el e = bk

260 1340300250 |
e b

275 12751250 1275

290 290:350 275

225
230
210 240
245

225

225 225

225_215

230 230

‘225 '220
i ]

12301225

220
215

260

205'

220

:2304250 225
1

'280 220 300

:275 260, 270
210 220 230

240 240 220

230, 280 275 250

A 325 285 270

235 | 230 zzo‘zzo

290_305?275 290

225 260 275 250

1325
1300
1250

1298

{232

1225

260

310.320

04
28,
‘ZbZ

275

1235

275

300
65

28 |

1250 12201220 220 225230

12562201215 225 2251240

2701245 2501260:250

2401215 24512251240

225 2251225

1220 1225 1225

230
235

1240

215

?225&225
izzsézao
52403240
ﬁzasizzoézas
Vlzzoézzszzas

1230 12201230

225

lo1s ! 225 230
€ €

+ 4=

215 220 210

i2401225;225
i 1 Ay

12001230 (215

1205 1260 {220

Cl235 i2g5 1245 305

300 1300 280 300

300 270 300 305

240}260 280 300 |

370 1345 335 300

2401255 250 1260

09 10 11

12 !

13114515

16|

17 185 19

20! 21! 22| 23

26 . 291 301 30

25, 1225 (225 (222

1275 1232 12201225 12251225
: ] e

1225 1220121012201215 215

30!

30!

30E 30

22012301225 {225
225 1240 1225 1230

215225 12201215

28

215

225

215

281
AR

220 225 235

27

230 240 245

212 213 225

: 29

270 290 288 300

290‘315‘312‘305

263 29‘ 28

250 270 275 275

JAN, 1971 l

HYF

(kM)

The

Radm

Resemch

Laborator\es

Japan



21

IONOSPHERIC DATA

“ JAN, 1971 { i HYES (kM) 135 E Mean Time (G. M. T.+ 9h)
Station  WwACKANAL  Lat. 45 23 6 h.Long 141 41.1 E  Sweep 1 MHz to 20 MHz in 20 sec in automatic operation
;[;},i“;oo‘m 02 03;04;0{05'()7”%03'”0'9?10 n%i'z:’ls:iéﬁs'ﬁ1'6"17118319 20 21 221 23

1% 00 100‘1103105 110 ‘115 5 & Cios 1os§105: G LS ST BN EL S 100 {100

2{ Shoo: i E] Ei E 10 105§11o 105 100 100=§1ool 8 3 5'7 5p Bf 86 %105 flos
f.,3i E. 5 5 E Ef Elys “0 S o0 O i s. s E s 53105? 1

4 100 100 100 by F E‘ L_ Sfﬁuo 110 110 10 %110 1105 1167;10;;

5y 50 ® ‘ 100 100 100 1uo§1<)5‘100510051005%100;10031201105110:’110 1105 1100 !

6 105 105 (’1055105 6 S © SS i 1o 105

7y B, ELE 115 120 ° 100%100 100 1100 1100 {110 5110 110 ;1057-100 105

: : s s st
8 100 100 105 100 '100 100100 100 100 |100 1100 1105 100
; s s G ¢ : s s e s
$ 100 100 100 150 120~ Gy & 1001115 {110 105
S bt E 6 G & G G G 5! 6! S s s
104 : 1105 105, 1100
b s e et o g
i “lss 105 125 120 1201110 '100
S & & ; © Gi 6 G 5 G £
k12 1051100 100 ° ‘110 110 105 105 105 |
P A 58 6 6 &6 Gl 4 |
(R 100 : {100 100 105 1100 100 100
3 S E E St 6 G G G Lt ;
4 N © %i1s0120110 110
s E B E I i GI G G B8 B}
18 110105 105 105 100100 100 100 5y 9 {110 110 105
Lig £ 105 105 105 105! P77 % 120 1201101110 105 100

E E E E E i ¢ 6 G Gi €L. €}
17 {105 105 100100 100 G Gy ®
€ g & € € © Cf ¢ € & €f €« € %€ ¢ c <
¢ ¢ ¢l ¢ ¢ ¢ i ¢ ¢ & 6 & & 6! £ E
! {110
E i g 5 . P - i

100 E 105 100 100 100 ° © % 110100 100 100
100 100 ‘110 10% 105;1(}5 100 v %100 110 v 100:100 100 100

E E' E} E| E s : 6 56 s
{110 105 100 100} © ° 110 110

! : G G s
100 115 1101105 100 166 '100:105 105 100 125100 105 100 105

S E! E G ¢ 6 G
‘100 1105 105 100105 h 2 1105 105 100
i il e
100 100 10031100105 7 105 1105 100!
s e st :
110 100 105 105{100 105 100 [
s' E. El E! E 6l ¢! ¢ ¢ ¢ 5 5|
; 105" ; 105 105 ;
120 110 110105 105 120 1201110 115120120115 115 135 120 100 100 >
s s s s 6! 6l 6 e ot El i E S E
110105 105 125 P 110 120 1151110 ‘1100 i 100
Bl g E! Ei E Pl el 6!l el ! 5. 5 :
E i 7 % 1051100 10011001 1151110 105
€& S E} E. Si E. S{ G G & G G G! & si s s E

= S
1100

i : : ] ‘115 !
' 16 17,18 1920 21 22 23

00 ©1 02 03 04:05 06 07, 08 09 10 11

CNT/ 11 11! 8 8% 9 12! 17 18} 20' 17! 11} 10 221 19!

12 16! 21 14 13 |

MED{100 '100 '100 '110 {105 /105 {105 (1051105 105 /100100 110/105:105'1001102 105 105 105 |

'UQ 1105100 108 {110 {105 :108 ;105 105 110{110i108:1051108 '105 :105 105

Q1100100 {100 {100 {105 {105 {105 (1001100100 {100 100100100 100100100102 1001001100100 100|100

T (A

The Radio Research Laboratories, Japan

LJAN. 1971 } } HP'ES (KM)




9h)

(G- M. T.+4

135 E Mean Time

IONOSPHERIC DATA

TYPES OF ES

1971

JAN,

22

5
i
i
|

=T =

23 |

[P NN fue i : : e : i '

operation
20
22
Japan

c 21

Lt e N L N S e we e ] W 1 T R T R e

in automatic
20

120
Laboratories.

e w w ! JretTes) ) ! e wou ! e T e

19

W fuey e | ! [PV TR Y] [FRE TR we—

Jueiue e Y S B [ S B S Nl S L B et L RSN

Research

17

Wt i i ey e s G et e W N e e e A

16
16 |
Radio

L b e g R R g e e ] I g L e R N N et

1415

LR

sl . R ol U~ O

Sweep 1 MHz to 20 MHz in 20 sec

~ ;
i b et ¥ e UN i -
Wi e =
O U
g B — O T f 5 8.2 SRR, L R T S i i ool e momme e SRR SRS
. o o
R =
i oo — ERINE . o1 T — L B UL > WOUNCUUURIPN. S DS =L R SO SN SRR, N, S
- o o
<o o
- i et e R e e ] R (S —— B I S
0
c M ®
Lo T A e _— L L s o N U~ N
- ~ i 2 ' ~
Zi o ' i ' o
. e : S o { o R ] um a— :
o S— e e A S e L EEE e e DL A HO: PO PREE RN e
a ©
© o ' [ } o
~ e ' woee f— b - W i et et by Ve wN
nin i : ©
¥ o & | o
i T TRV T Vg TR e W e bl Ly b~ .
o B g N N e T L T T T T e T s T e i o mm B
< <«
o} By ; o
3 ey Wy Sl ey wm we WO uN
) & '
=) 4 o
wet e i wm PRV um :
RS e B s e o s : 5 gy P Lo SISl Y TR | QTS S ey e ross
W o~ 1 : ' o~ i
=z : O 1 . i o
i e . ! Wt ey, wed wen we— i :
o & e e T e NN . .1, SO, S ¥ i - : ko | i S YN, NI TUE, SRR A
~ : | -
<i : : R i e !
=2 N v et . .. 821 . i — Sy tloey O A O ;e IR ALl JO S N SO SN
i | o : :
b= i

e woey W wey : o D e

tation

s
4
5
6
7
8
9
10
1
12
13
14
15
16
17
18
19
20

TYPES OF ES

|7JAN. 1971 |



23

IONOSPHERIC DATA

’ JAN, 1971 | FOF2 (0.1 MHZ) | 135 E Mean Time ‘G M. T.+ 9h)

[ | I :
AKITA Lat. 39 43 .5 ‘u . Long. 140 08 .2 'i-_ Sweep 1 MHz to 20 MHz in 20 sec in autcmatic operation
01:02 03 05 06°07.08 09 10 i1i12 13 141 20 21 22 :

i s e R?i‘glbk - , : '
32 36 331 36 36. 36 58: 84 98 98 87 83 94 96 2. 68 50 46 42. 32 27 27 32
TIRILC S O < R : [ < I - A
39 ikl aw el | ] E 146‘ 80 967 g6 94 105 96 9l Tl 62 48 29 33 35
Lo LR L5 ; ) b ‘ , : S N
133036 "36) 37 320 2 46 6> 94 95 891 87 84wl T6. 12 b4 45 427 33 32 34 37
: 1 1R : R c 1.4 I.a F
35 34 64 84 97 115 108118 99 96 87 Tl 68 L6 3 136 320 134
- 51 1o} T : ! A a
1270 26 53 06 118 99 86 84 97 67 19 58 45 31 32
bwomrinegieore} ) I TR T I i PO
310 3,1 58} 92 11y 7 109 91 74 73 61 712 58 34 31 31 29 31
7 i IR : g ! ; ‘ 1.AT.A
3232 34 30} 34 33 30 b4 84 94 99 94 80 87 T2 59 18 51 37 26 26 29 31
i : FoF
29
FooE
29 32
£
26 28
31 33
33 33
35 4l
31 32
A
30 32

i I RI
364136 36 36% 36! 35: 32 56 8 93. 98 1031104 96 78 178 9 18 64

6
R
0

RiT R 3 1.¢
18
R
0

g4 901053 78 T8 77 15 68 57 51 32

221 33 32 34 351 36 30 29 561170 g4’ 90 96! 88 86 79 56 49 29 31 37 34

23 33 33 33 361 33 27 27 48 67 78 93 861 80 16 85 59 46 37, 31 33 34

24 | 33,35 34 361 39 30 32 541 74 T9 94 831 82 88 95 80 62 54 53 29 32 34 35

250 4,0 33 33 32 37 33 36 36

31 561 g6 87 108 961 93 82 74 72 63 56 6l

26| 35 36 36 361 34, 37 36 54\ 70 86 87 96\ 94 88 84 T8 70 55 46 28 28 31 31

34 31 40 26
! : S TR R b 1€ 1R E
28 26 29 30 311 27 25| 22 54 79 o5 1381141 84 o1 89i 79 7gj 69158 38 37 36 36

| I TR : :
291 37 36 36 36 36 36 36 67 gl g4 103 106 101 82 83. 76 89 62 60 44 46 41 40

30

n
[g]
[a]
[

n

95 89 84 89. 92 64 46 30 35 36 4l |

311 40 32 30 291 29 31 39 53 70 96. 85 88 901 81| 65! 45 6 40 35 38 |

00 01 02 03 105 06 07 08, 21 22 23

=
-~

12018 1415116 1716 18} 20 |

CNT| 28 27 28 30 29 29 30! 30} 30! | 311 30 30! 30i 30} 29! 28 29 27

MED| 33 33 36 32 33 31| 31 520 78 92| 99} 96 87 85 82| 76 68 59i 51! 401 32! 31 33 33
; ‘ Tl Moo L s T el I A W B Wt
UQ| 36! 35 35! 36| 36 33| 34! 541 g6 991121104} 94! 91! 88} 781 72! 68| 581 431 37 34 35! 36
i H 3 ' i~ i ' ' Ve dmeme

i Wil Wseat¥l

LQ| 32: 32 32! 311 31} 29! 27! 50} 70} 84| 94! 881 82! 82| 80} 72} 62! 55! 461 36 29} 28 30| 32

i s
The Radio Research Laboratories, Japan

LJAN. 1971 i FOF2 (0.1 MHZ)




24

IONOSPHERIC DATA

[

2

©

. =

o g

o o

. o

% 3 S

vog

o

: 5

M ©

0] &=

o

Q o

13 ]

= o

c N
©

s <

w2

u5 -4
(3]

- o

~N

o

2

N

z

=

-

a

o

3

H

[

Jw

o

@

o

o

<

-

b

[

o

= . |
N

o .

= z

- n

s |

e ™

o u ~

| o

I =
-t

& %

ra |

] <

— —

v -

o b4

-t <
.
z

1 1 c

I -

— 3

3

2]

o ; !
o~ ‘
s ; .
R “ g
o~ ! 5 g
™ S
S
= - 5
e ot
8
]
P :
st — . 5
© 5
- °
?
e O S — 1
~ _R
2
© 3
-— :R
= :
- e
e sohdagrareee O
- ~N
- ¢
w o
= Fal
- : o4
o o n
o I ~ 3
= <+ o
- o = o O} ~ n o
o O — n
- ~+ <+ o3
o 4 a4 vo 4 =) o o
—~ = ~
- —_ <
o 4 Jo 4 foei N o
=3 o = °
0 n
o ~ o
M - -
« )
~
i@
=}
«wy
o
L=
S =y
o 3
o B O
o~ s
o EI=
= , -
o N o
o . [+

Hour.

Day

28

29

30
31

(0,01 MHZ)

FOF1



T ]
FJAN. 1971 {

IONOSPHERIC DATA

[FOE (0401 MHZ) ‘

25

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

Station AKITA Lat. 39 43 .5 'N< Long. 140 08 .2 'E Sweep 1 MHz to 20 MHz in 20 sec in automatic operation
o 00 0102{03{04 05 06 08 0910 11 12118 /14 15 16 17,18 :19{ 20 2122} 23
1 P P i 365 305 '320 3301340 1335 305 (2500 P P
L — ov— " 5 t H 4 -4 . v i ' -4 efom
2 : ¢ ! o C A ! : A i
2 A oo 555;300 315 330 335 1325 295 1250 ;
: R 1,8 - o AL
: {1 165245 300 (315 335 345 1335 1310 {255 :
i BT ?5 A e 55 A v
; ! : i 1170 1250 ;285 !315 330340 ;335,305 260 :
WL I I N I ol ek il 8 ik e B
: i : i ! A : { g Al | d : !
5 1 i ! : ! 245 1295 {315 3301340 1330 :300 ;260 : '
! 7 f / Y l Al : ; ! ] / i
6 i : ! : ! 40 1300 1320 330:340 !335 1305 ‘;265 200 | :
# ; ; Pl Al AL Al N i
7 ! g * P : 1295 1310 3301340 345 315 1270 1215 |
H ' | ' i ) 5 . ' + i |
; 1 : ' A | ' : 1A A ]
8 ] i T 255 1300 1320 330 340:330‘500;255 ; !
. ! ) b i s e it el et : g
4 L . H i S H | ' i ) H
9 : : ; ' : 2351295 315 13251335 ;335 1305 265 205 '
L ’ TR A has A 5 ‘ b
107 ; : 250 1295 1315330335 :335 ;310 {275 {205 | ; 1
' ' [ | ! ' A : ' A ; v
1 : i 2501295315 330 540;330;305:265 N N
= + s jowasialy ' § . + o +- v Rt ST BEP
i : A ! : ! : i : ! '
12 | S 250 1300 {320 330345 :335 1305 1265220 | ‘ -
. ; ; ; et et 1972789 : O T S
: ' ! i iB i ; : ! i : i ! :
13 S 2501295 1315 3301340 13401310:270{220 ! | ! -
. ! ; LN ot | e e il ; : o
R . . A : !
14 ' ; : 235300 1320 335345 ;340 ;330285 i : :
| H i ' ! ' ' V i | ' eweas PPCI—
: | H tOA ! ! | ! ! Al H : !
15 Lome o 2551300 1320 3301340 1335310 | ;
: : Y ! ! : ' : i A : ; ;
16 B : 2551300 1320 1330{345 340 1320265 : ! ;
- i i l . v ' . B T B ' . - ——— e m——
; : i 'OAL A ! / A ! : ] : '
17 S 12951320 3301345 1335315 270 P :
. . ; il ot el K (A S S L
O S . LAl A .
18 : ; 2552951320 3351345 340! | : '
- i ORI ol Fophiot- N o] : .
| ; ' ' i : : i ' -1 !
19 ! : | : ' 117012501295 1320 3351345 :335,315 ;285225 | ! ; :
— ' ' | i ' B n i . L v + I v ' - + -
: b, L ‘T A _ 1A 1AL i ios! :
20 . ! 1 11601255300 (320330 340}%3%;325:290 235 7 !
e e ; : i :
‘ ' : 1 i A I 1A C! ! ! . ! :
21 : i ; ' ! | 235i295‘£15;335 §40‘335-315¢275 220 ! : ;
A L 4 3 ! ' ; H ] i s -4 H i H s i
; , i1 B S 1.A'1 A Al S
22 L A Tt 2501300 1315325 335,536‘§1o;zas I ;
- I + y t | + 1 T : 4 ‘ 3 + 1 . FER VRIRE, 1 SR ——
; Y . LA L - ‘T AL A Pos: :
28 A C b Massiags 315 330 548 348 3281280 2351 % ;
A [ SN U T S ST U S O S YA ? N
24 oo il e 26013001320 335 345j340‘£26§£60 5,80 8 :
4%, - v 4 { 1 * 1 et i H T i 1 3 i ¢ ‘
R Ly wls 4f A ' B! B! . LSt
25 P R 2551 1330 54%;345;335:295 2400 7 ‘
: ; 1 i i 0 AL AL AL 1A Al S ;
26 I {1 117012501300} | :345;5201235 P ;
= 1 ' | St i i ’ ; R i I vty i s aaaiagy :
i | ! ! I ] i ' : i T A ! Bt ! i
274 01 |1 le5124513001320 340 348 1350 315 37812301 B
IR ' + —t ' ' ' 4 ’ ' v . i + ' i 4 +
: ! ! ; i i Bl A : ; I ACL AL AL AL Ci S ;
28 b Lo 24512951320 1335 343;34033301 Vote
,,,,, - Bosiett fons, ded [l 8 e R - i S
. e IR G T TR ALA I . Al st |
P N 2601300 | 335 (340310 (285 S
- + ' H 1 i + ! ' i i i
i ! H ] ! i IC C!l R: ‘I A : ' !
30 : ' : ; | i ;580;%185 251335 1340305 !
. ' N i i Il H . i i H * 4
: ' i H | | -7 H H | H { i
31 : : : : i : 2202751300 3151325 1330 ;305 :280
00! 0102 0304 05 06 07{ 08 09:10i11{12:1314i15
cNT, P00 6l28: 30! 28} 290 30 31! 30} 27
-- ———— v . n A = H i T e
MED {1 116812501298 (318 (3301340 !335(310 {270
i A Do b 1 R o e
val | © 1 117012551300 1320 335345 1340 1320 1282 f
e o el Brndaa, - - + S C s S S R
LQ i {1 11651245295 (3153301340 {335 |305 {262

(0,01 MHZ)

The

Research Laboratories, Japan



operation

Qh)

(G. M. T.+
in automatic

20 sec

135 E Mean Time

MHz to 20 MHz in

Sweep 1

IONOSPHERIC DATA

@ |

z

(0e1 MH
39 43.5 N. Long. 140 0g.2 E

FOES
Lat.

L

1971
A<ITA

[ JAN,

Station

. T g = e i i = =5 i
i ! ' ' i i ' 1 . g ' i : . ' ! '
® Jg X0 IXO IXE IXO X~ XM g X0 m E AT INe e O AL TN XM TE (U= S O
o~ - N ™ N N o - . - - - —_ - e e N N
ot . DD D W o Woow W w W wow Y W W D
VI IV, X | o R T R, I AT I SR K IXO O XD O LS A X ]
o | — — - - — PN e = - - — ~N
B Y Woowow oww D w Y W tw w D
— G WY M Ne m XD XM INE X0 NE {UD @ Xe |
oy G- - - — — - N - Y - (ad NN
. L e B L SO G T N L
o jvm ¢ e XD L XO IXO O XM X~ 1N 0m X0
el - - - - o~ ¢ N - o~ L g i el o~
jw N s T ) e D e T I )
o i MM NE XO N XD X N DF N TS DT XS
- e — — o~ — ™ LN - - — —_ — <3
T oiw W ow o w O MW W w W w0
o ine IM NN X X X X0 N O N IXM M X
24 A ~ e~ @ m _© TE A M Aalm o
fo.ogld -7 .od <2 L2 IO T e SO e ) DLW W w i W D
~ %o ! e nE xXm XO N XM X X X¢ N0 DO XD XN DD XM
- N - . m I T N - o= NI M -
I = [ B S e S TN, SO e S T N SNBSS e SRS R o N TS S
© X< U Y X+ VU YW XS O Y XD XA XM~ X~ ¢ X® IX© O U
- i_m ~ ~N <+ _an NN N N_m
Emd =3 ") =y 3 -2 ) b ) s
0 X0 (U NV X X®© 9 M X 9 < XN X0 O~ X O xX® O Xin
- N N ~N m ™ o~ [} ) N ~N Ll Ll ™ <
S . L N SO </ . S E ottt e 2 2 . SO0 SN o L s O S
U] 0 W X+ XD VI~ 0~ v 0 X0 X® D IXM = O
+  m @im ~ © + _m ™ +._m ™
B s N o R R 2P A Ao
™ W VU U X®B O N o o 0 X+ 0 9 U X~ U o
gy o~ m mim @ ™ ™ m ™ ®
2 B MR ! U R e i 2. 25
o~ 0 YV VU VW Vv VoI PV VYV 9 UV xm 0 VU MEIXP O X0
- ~ ™ + =™ @i m ® <
] - w o =
- oo VANV ] 0 xX¢ U n Y Vv U x¢ 0 xX= O U ~'o N XM O - -~ 0 9
- N o T3 = k) o T~ ™ + @ ¢ b ) ©
52 : - ) o S . SV SRS Ee P S e RN (U, (N YRS N i
o v v + X0 0 U - B L B n ¢+ VU M O O & O U UV o o . © U
= o 3+ o « @ ™ mim @ @ @ s M Nom
s 8 AU MO, i & e e P bt Wl e s e B B B s s e
o i 0 -~ N 0 O v o9 U v VW YW VWV WOl 4 VW VU VU UN Y o = U ~ 0
o ) ™ m un o ~ o ™ ™
- . - - i w % e s SR S R - R
© iU X N~ 9 0 ® % 9 v Vv Vo VY XO U ¥ VU Xm U U VO © o 0 X0 U
o i ~N ~ ~ ~N ~ &l © o ~ ~ ~
; 5y - = = -
~ X0 U X0 U ! O X0 XM A 10 N0 W0 X O® I~ XN M0 O xX¢ X0 lW W @M W0 U  XO i o o xn Vo
o — N . N o~ ~N ~N - — — ~N — — o~ — ~N < o~ — o~ ~N o o~ o~ o~ -
N RIS S = woow o D W B SRR W S SRy SO S SRR N S N 2
© PUT XT OE L AT TOE T O M DE NS DT O O Xm NE DT X0 XMINT OF X0 XO U X®:© o V¢ X3 ne
o — — — —_ - - — — — — — — — - o~ — — o~ ~ — —~ — ™ =) @ — — —
LW D W W W w o w W T LI T S N N £ AL e SO SO S N SN L e O S
B iNE OF U U O T O Wl M 0m 00 0F O WD N M NE X TN DE NE X0 U X0 E o © NE NE DS
o i - - — — — — — — — — -t - — — o~ — — — ~ - ~ — — —_
LW il MW W W W LW W D tw w w9 DRE T
< 1F U XN X X0 X0 NE N X W M W ;W XO XM~ M X TN O I XN U S o & XO m
p — ~ — — —_ — — — — — — ~ — ~ — — — o~ - o ~ — — — &
w ) il .. ) w w il {11} w = o w =3 w w w " w - ] w
= o~ — N - o~ o~ — — ~N — — ] Lo ~ — o~ - — — — o ™ — = —
SRS T N e T e N SO s SO N e SO woow W U D S S B 5 O T O S S W D W
Lo X U x@ xXE XD I O g I e W N E L 0m nm O MR M DM ITNE N TNE OF U Mmoo o e OE M
o ~ o~ ~ Iy — . — — - —_ — — — — — — — — — - — — o o~ — — — f
NS e SN SRS U e O O O L Co B - CTIONE TN O L 1 3L B P 2 oy -t
o o~ - - o~ m o~ o~ — — ~ ~N - — — — - ~N - — — — — o~ — o~ —
S L IR e B O 1 S S R I S S e N O O T - A N
o ix X X X XO M NE UM m Om NS NE IE DT XO TV IE O e U 0m . o e xo ue
o i [ o~ o~ o~ — — — — — — —_ —_ - N —_ — — —_ — LN — o~ -
Fad e M MO IO AW W W W Wow W Dt W w w w0 w
24 leoe ~ o - N M < © N s+l NP0 O, O = : m m S C
(5 [ —_ = - e - - PN ey o~ N o~ NN N ™ @ s s o ~

26

Laboratories, Japan

Research

Radio

The

[ FOES (0e1 MHZ)



27

IONOSPHERIC DATA

135 E Mean Time

G M T.+ 9M

operation

in automatic

MHz to 20 MHz in 20 sec

Sweep 1

39 43.5 N. Long. 140 08.2 E

Station

i ! ; !
Ne N e e
T -

Lat.

AKITA

®ine | Niw o oow VL iNd U W D S Am TN e O U~ e N
PV DS Vi oA = = — ! o/ R : o N e e A = D Y - N
o w wolw o w W w W fw wo Wwow w wotww :
Nine !l Mue g W W < W W g N I A e ne e W 0 O CINT . N W IO VS O
o~ i ot s ) — — — - - - - — ~N — — - — — — — -
SO 1T SRS T S Wojw W w W w W L Wi Lul: : W W i
— Nt W e @i W N O m W e oM o o W W e @ W W e O e @ ne U0 @ W
~ A {- e | et I e i i I - i P R Ve e = ™
Ny 705 S 1 L. woiw W LW W W W ] 1 w w o 0 IS L S
o dvm U lw e e« tw 0T NG L NS F W e i E . 0 W M i © O —~ W lue umow
~ - H . - - - — - - — - Lo - - - - - o~ o e
W : ) W ow ow fw w w w W oiw w W ow
o ivm U w N W W W O N U mnd W NS e o w o VM i W N E O LN e o
= - H ~ — —_ — — — o~ o~ - — — — — —
SO0 1N N S . L LI CJ " W
@ i e U ® ‘w o o wd WM VM W O ® oW w o w 3
— - - - - - — =1 - — - ] o~ ~N - —
T iw W I i R ‘w woow P £ 0 w
NI DT T W W e Ve O N el one A ¢ ol o w T« W
- - —_ - — — ~ — —_ - —_ - ~ ~ @
W N SR S Wi E e L) SO O s PRSI T . .
© [ MmN o ™ 9 [V N (U N 9 - o~ ~N o < [ g © n o ~ o M 9 (9]
— ~N ~N ~N ~N ~N ~N ~N < ~N & ~N - ~N — o~ - ™
wi ool 0o ©® &~ oio= UV N ] o =~ v m ofi o' o
-— - o~ o~ o~ - ~N ~N - 2l ~N m ~N ~ al
<« v v e on antn v ~ + miw'w v~ v v v
i ~N o~ Bl ~N ™ B ~
®miv 9 v v ©ion U ~ 0 Vot vV UV n v v 'V
-— o~ ~N o~ ) m bal
~ O RG] clV YU U VYW UNT VWV Y Y 9 (U U
- ~ o ~NYom
- s 0 V0 oV ~o v w0 v w o v v Tio v
i ~N ~N ™ - ™ ~N
fo o~ o ® v v + 0.0 v WY v v v o wo
5 ~N ~N m ™ m ~N
o) © Vm o o N VW U v Vv v Vv v + o~
NN @ o m N o~
w iU +: N O ~ o0 o v o @ 19 [ (L) O Vo o -
P=y m ¢ N Nl NN N - o~om i
~iW U wv OO @ ~ NV NONO — MO N~ ®i & O O U v ~ W o0& W OV U @me m U ~i~ o o O wo
Py ~ ~ - ~ —_ — - ~ - - Py - ~ ~ o~ - o~ P = ~ - o o~ ) N
WA - BT SN SRUUI, 1 .. L N P .~ TR (S S e e e e e & e e .
© NG W NE O T O N M T A I N 0E W fWw W D N At W e O O W e e W ~ U w © o 0 ne W
o i o ' — — — - — —_ — — - — -t — —_ — — — o~ — - o~ o ™ — —
S | NP W W oGl gl jw W Wl gl g G et st teeeg 2 ) UL T N 1 S S TN NS, NN I
BN OE U U NN I W M M MmN O W NS TNE S 0 0 I M LNYE O m E . Ol ¢ nud M U N P © E T NS
= — — — — — — — — — — —_ — =1 - — — — — — — ~ — — — o~ =) ~ — — —
o w w W W W W W woiw Woow oGwow ww Wwoow ow Wwoow ow
‘e nWw oM W 0m W W s oW W el W L T S ST (S N o ¢ u¢ w
- —_ — - - — — o~ - — —_ — — = o o~ — =
Sw w w w o ow w w woow ow w w
i o O ¥ VM W W T VT WM W Y 0 O W Nmil O © Om Ol E M U o ow ™ o e Ve VM
PN N - - — - - - el e - -~ o Nl e oo o D et el o
. - e W S W by S e W tL L wow o w . L
VI OF N N N2 W NF N M N 1M N M AT M TN N M0 M OM TDE O Uit U MmN o e e m
— — — — — — — — - o~ —~ - — — — — - - - — — - ~ o ~ - — —
W W W W w Woowow Wi W W W ww W W W W iW W w W : Wwoow w
Wow oMW W N Wow M O o W U W e ind ul oM g ul e UD g U M - o M e w
- — - i .o - - - T~ A - o N e o
w w woow w wooiw woow W oW ow w woow
u O W W UM iNE M MM N NE 00 U W i 0 O O g ag 0 e U oM o e 0t 0m
- M e et e o e —~ P = T T —- D N e e e
Wow oW wow woiu w w woowow woow w ut i Wwoow W
© ©~  ©! o o~ © o« w o o~ o © ~ @ o o = _M : rD_._ o o
| e BB R Bl Bl Lo ; N NN, e s o s . 9! ]

Laboratories, Japan

Research

Radio

(0e1 MHZ)

FBES

K

1971

JAN,




9h)
operation

(G. ™M T.+
in automatic

135 E Mean Time

39 43.5 N . Long. 140 08 .2 E

IONOSPHERIC DATA

l F=MIN (0,1 MHZ)

JAN, 1971
Station AXITA

28

* Laboratories.

20 sec
Research

The

Sweep 1 MHz to 20 MHz in

Lat.

s . . O f ; : ? ¥ = i H i H [ i : '
ISR L IRET I T I T o) N N OF TNM 1O O TN TNE TUA T O 00 T T | @ [oREUE TR ST
L R e e e e T T e B e N T T I I B S A -
Wwoow oW W W woow 1 ) wow woiw iw W iw W fw W W W W ) wow W
NMm M e om g : : : IR, FOREY, TORRT R IO, IC SRV, ) RV K Y RS L S L E R L B L g S = g 0
— — — — — I A — — — — - — - — — — ~ — - ey ® - — —
Wwoow W w W u i wow W W W W W W W W W W W i W W
VM I OL DO aF b } : ] VO LD D N N T T D O F TUD - = 0 g MmN
— — — — — i 5 — Ll — — — — — — L o~ d -
woow W w w K w woow woww woow w w w W
LI T K T I T g s N N NG OM M HOE N DT D O TS M e At o e ¢
e e e e T e R TR IR TR I
wow oW iwow Wow W W W W wotw oW W W
Om M ne ne U : O M NE M M NE NE NE N D TOF D D O DM g
d — — — H el — — - - — — — - - — -
VN o W g e VN DE NE M Y TN M D O O 1AM Om e T om . nm g
- - - - [ ™ T B T T B e R R )
W WL e W W LW W W W W
NE NE M NE Ne [ BTSSRV IS V) B Vo [L B 1T} 0N N0 0 NM LY , @ NMm NgE
- o - - [ ) I I I ]
W W u i W ML C R S 3 CEINE. (- VO S L
© ) <+ <+ [l 0 m ~+ 0 < < < < o 0 0 0 0 3 v n n < © o <5 0 &
= —_ — e Y —_ — — —_ — - — — — — — — — — — — — — e M — — —
it . ¢ 0w olan o o & Mld 4 & & Vil 0 ¥ o miF 0N ® O & @ B O N 0fwn -~ 0 o <
e - — — —- = - — — — - — - — — - = - = - — = = — - - — ~ — T ™ —_ — —_
O R O TS R S SR . SO S AN SN SR QSN S P S AP I SRR SN N S S
+f @ ! ™.~ mY © ~ w + o no~ 0 ®.  ~ioan 0 ¢+ F i T v 0 O ol o, ® ®©® ~ 0 V! « ~ 0. @
ol - P R ] — — =1 - - - — — — — — - - = - — — ~ - — — — ~ — - E Bl — - —
. e e SR, | S ——— - I SN . B S S pram U B S e RO SR, TN SN QU SRS . wen
™ 0 0N 0 ~ 1) <+ o ~ ~ 0 o o @ o <+ @ 0 R4 0 0 ~ ~ © o @ o ~ ) — ~ o 0
- - e e e T R I T T I I R I R R Bl AR PENRRINE A
........... LS . + . T SN S [T | SR e e - SR S SR N et L TS
o~ ~ @, ~1© ~ 0 0 © ~ 1 o o of @i ~ W Viv 0w o= I ® N O O o ®of o ® o o !
e - — — — - — - — — — — — ~ - — - — — — NN ™ - ~ ~ ~ ~ - « — ~ -
- n n 0 o n " © <+ 0 © n @ 0 o 0 @© o 0 n 0 < n @« o — (3 o ] N 0 [ ~ 0 [ n
- — = - N — = — - — — — — = - — ~ — — —_ - = - ~ ~ — ~ — ~ - i @ —_ — —
o n n: ®y ® ® WV, V0 D®IiFE N v O O o T v ¥. n o of 0 o o O U ~io o w. o un
g —_ —_ — —_ P —_ — — —_ —_ — — —_ - — —_ — —_ - — - —_ ) — - — o~ Dy ol Il — — —
= o oy o~ N + o« O N ~ WVwin ¢ ¥ VWi E N 0O N~ OT N~ O N~ OV 0O MO ~ 0 0
= —- P el e L e e e = T R T IR e B T T 7N = R ) L N T =
2 + S S S S - L - e PR . —— SRS S V. . = B
iU M ElEFl Ml E F O T VIHL VTV W AL X o0 R T T B S V) 0o o 0 w3
=S D o S = B e R I R T e R e T B e e e el By N - =~
~ o U < < <+ m ™ <4 0 0 N0 m @ I~ m <+ <+ m ~ m [} o3 < < 3} m <] <+ v P2la Bl o o ~ n ™
P — P A S S T T e P = = I B I s I I I I e I R -~ o N A -
SO | TN S AN SRS A SO I ~ - O T A e e s posssupes e msomsmm e s e e S = B AN e
L PN O N O T N O M O T O O L@ O3 T T oM N e Tand e T M DL AT D O M U m © o v+ e nd
o — — — — — — — —_ — - — — — - — — — — — — — — - — — — — — - i o M — — —
Ciw T W w w W w W w fww W W W W W e W =
b B U U e e N W M M MmO O (W TN D W NS 00 g od 0m 0 W Tnd o o oM O oM o ® NF E o
PR R P = P L = e P e R T T e B e e I e — i o N o
5o ,F,_El W W W W W w wo w w w wwf,rmt w w ow uw w w w w w w E w w w
<« jus v W W W W e 0w W e W oMW w00 W W oMW W W 0@ W g ot g w0 el - o W s w
o~ ‘ - — — - - P : — —_ - - ~ o ~ —
0 W Nd W W W W NE Om M W N O W MmO Om O W M i O (A0 M O T 0 o o O W ) o vm nus w
o - — — - — — = — — — — — — — — — — — -, o Bl — —
S S IO U T W LN A L, I ATTRNEET N IR ST 1L I R RS hes NS T
N WU 0 W W W O O DY AT W O OM M oM O @M nd am Lng e o M VM ind NE O NE U 0m i o o neE OE Om
o i —~ — ' — — — — — — - — — — — — — — - — — — — — — - o i N =1 — —
T PR SIS I SR GWNSE NS N S0 LWTW W W W W W W TN R TR T n) : CO
— s [ R ms/* w NE N m W nm g W nm m ng g s U N NE TN N M N O T Vo 0 e u nuim - a NTF T nm
o — — - — — — — — — — — — — — — — — — — — — — — - o o~ — — —
cemcFoe W WD w oW wt f e hw G hww o ocwe G W tw jw Gl s g M ul w. .m0
O Lt ¢ W L N 1M M Om O O TDE M OM M A O M U 0 TF 1AM O 0 OF 03 g 0 0 e O um o > AE e 0m
= - P e ™ T T i R e T I A T P e T T I i e e B =} = N = e
w W Wow W W W S L) Woow ot W oW W W w w woowow
m [ - o~ et 1l N~ B> Ol N M4 i ~ito o OfRlNlmle DO NI®, D, O - : W w [« s §
3 i i H : — —_— = e -— - — — — == N o~ o~ o~ o~ o~ o~ o~ o~ o~ ™ Cel i o s D -

Japan

Radio



IONOSPHERIC

JAN, 1971

[“(3000)F2 (0.0I)i

DATA

135 E Mean Time

(G M. T.-

29

9?_1)

Station  AKITA  Lat 39 43.5'N.Long.140 08.2 E  Sweep 1 MHz to 20 MHz in 20 sec in automatic operation
“100 01 02 031 04 05;’05:fo?‘ 08 09010 1111218114 15 16 17 18119120 21221 28 |
: T R : . o, o . St N S : 4
- 168 285 1295 240 1305 330 340 3281156 556:355 350 325 1320 [325 (330 340 330 310 |
L i ‘ AN i i aliod i ol e o et iy
2 1295 368 36§ 1240 396 290 1330 136 345 350 345 330 335 1335 330340 335 330 | ©
3 1305 280 j 348 245 3251323 3305340'350 335132513305335 33033l5‘315§330
A 300 3053260‘578 295 338 1345 1345 320 325 325;3251325%330 3202325:§281335
= : O I vt et el sl 3 S
F 3151330 295 275 313 1350 348 340 350 328 315 330 335 1330 335 340 315 290 295
295 305|275 210 298 340 1345 1330 1325 (320 345 335 315 315 285 270
v315;345§350 3053335 325 330 285‘280‘5361586
: ‘ R R S A
350 330 1355 340 345 330 325 340 305 320 340 335 290 1285 285
1.8 345 358 330 335 350 3401335 335 305 320 340 305:320:295 26b
2 353 330 1340 340 330 330_330?345 340 1340 335 3351310 ‘240 FIOoF
48 315 335 320 345 320 340 340 340 315 330 335 320 280 275 245
48 345 340 345 320534013355340 330 320,330 290 310 295 285
i3 2g5 315 325 3153300;300133§ 3502335i335 345 3301330l3403345 ;335 335 320‘ F5302‘295
14 30b 290 305 3051318 295 295 315 335 138 335 340 330 335335 325 335 335.325 1295 305 285 285
A e Ry EE et il el e kil
15 20 '290 300 310 {295 290 305 320 32513403340 335 345‘325‘340j335 3251330 325 3151315 315 240 290
16 (250 250 290 1285 280‘295;2953335 330 350 1335 3451330 340 335 340 1335 '330 345 340338 305 308 315
17 1315 305 300 2951300305 290 335 350:3455340 3451335 335:3153330 325330 345 335 29; 306 290 °©
187 © Clags 305315 265 36b 320 535 3351335 3201330 320 320 3361 % * %50 3381295 260 260 295
192285 270 295 320 325280 295f328 340 54%3350 3351330 325:3301330 325 335 320 3351320 Py F 295
ool St et il ifind ki
1300 315 3281338 328 1320 13151325 315 3151300 315 325 330 3251290 280 295 295
211315 1320 275 3151305310 310 558 £4§‘345‘335§340 136 345 330‘325 330 320 315 325325305 325 295
22 1295 1295 300 310 3353305 315;335 iaé 325'3255330 330 335:335;325 335 325 325 320 315;290 315 315
v23‘295‘290i285 305 325?300‘330‘350 345'340‘3405355 340 305 330‘320 340 340 '320 330 325 295 310 320
'?} 285;325§305;310 3451290;3251355 330‘330‘3403330 330 320 340 350330 320 325 345315 295 295 285 }
25 310?3053305:315 275 295 305 3451355 335 3355335 335 330 325335 340 310 310 340 350 295 305 285 ?
26 1290 ‘295 285 310 3003305:310§350 330 340‘335;325 330 335 325 335330 330 330 315 315 290 305 305
: i : ! ; ' : ' | ! ! ' ;
27 295 295 295 ‘295 3153305:3101340 340 1335 345 3351345 330 335 325 345 320 310 340 315 290 320 270J
28 1260 1260 240 280 1275 290 275 300 335?&15333§5300 300 295 1320 330 325 320 §38 3101315 315 270 280 j
29'290?300:230?210 2705&3?%3051345 3601305§£2§§320 330 330 335 3101335 330 305 3131305 310 300 3107§
30, © Ccrc € c% RIS RS PPH AR P P 335‘325‘310j310 3403325§3301330 265 265 280 285
265{28033203335 3455335‘;5355340 320132513205320 330:2555285‘325 330}310 ;90 305
04: 05| 06 07 08 09 10{ 11112 13 14 15 16 17 1819 20 2122} 28
200 20! 301 30 30 31! 31} 31 311 31! 31% 311 30} 30 30! 30 29 28 29 21
T et P2 PN e Mot Wi il bt wiat T
305§295§305§335 3405335{340@335 330%3303330§330 330 1325 1325 1330 1315 295 290 290
] ‘ . S R hinvan mffen masfmonssionic
310305 (315 1335 3501345%342E345 3351335 1335 340 340i330§3355335 3201308 1305295
Rl e : b i S o Il vl s i St
2902290§295§325 335}33053355328 330%32053251325 325}32013202325 295 285|285 285

LAfAN. 1971 ‘

[W(aoOO)Fz (0,01)

The

Radio Research

Laborateries,

Japan



30

IONOSPHERIC DATA

(G M T.+ 9h)

135 E Mean Time

{‘4(3000)F1 (0.0I)I

IVJAN. 1971 |

operation

39 43 ~5‘N- Long. 140 08.2 E Sweep 1 MHz to 20 MHz in 20 sec in automatic

AKITA Lat.

Station

\ i i ' i : : 1 ' i
: i i ! H ) : ! '
i ; : : : : : i ;
! 2, : e seihion S S =
i ; : : ' i 1
] ! ] . . ; !
: ! ' ' [ ! : : i
LI {S— i- Jemmme s ! i
oo ; g i P . 3
: ; i : ) i ! ! : i i : i

] A S e R [ Falia ) 'y ¥ - - 8
o ! H ' ' p ) | “ i a
o~ ‘ H . i H : : 2

)

(=]

..................... - s

® H

=] <9

~ x

. - i o
= 3
- i1:4
w
- »

............................ : 2

- =
< a
6 o o
@ ~ "o
-— DM  Dm ¢
= o -y
o o o "o
il ~ Dm m

o o un

- 3 > _ o

- o @ Dm

O N O
e o o
- + m
= -

o

- ™
©

=]

o 3 -
=
= |

~ : >

o ' =

........ TN AN N, S - -- - | -
el )
=4 . . P —
S T T s—
w 5 ] —~

: 4 1 ! o
o i ¢ % : =S

ey . = ffenes mEme ==t |ig

! i L ; | < @
S ! : ] : : : = 2
i | i i =

o | 1 T |
P o . i i ' | 1 ! k *

PN W — B th SEEE SRR O SCY JNNE 3 S S, i R TS SN - S S - - - 2 :
o i ' [ ! ] ; |
< i ! : ! i 1 ; [ =
S SURPES SRS SN SIS S SO SO VI, - it st et - SRS (A — O M st - =
- : o : : ! ; lo |
o T T : ; [

i : : ! H ) i h : |

S (SR SO S UG SN WSS SO Y- S S e e = - . - o
o ) ! | i : | \ H ! i i : . =
o i ! ! ; H i ; ! j P i . o i <

' H 4 ' | ' H H ¥ . ' i 1 3

m l oot < 0§ © > ol—m &N m ¢ Wwi© ~Nl® o0 = N ;wmigt Bio ~N'®, o, o = m m (s SRR

-3 ISR ! : R i T e I I I I T T 1 5. > 4
) } i | i : : : i b § il . |



31

IONOSPHERIC DATA

} JAN, 1971 l H'F2 (kM) 135 E Mean Time (G M. T.+ 9h)

Station AKITA Lat. 39 a1.3 .5 'N . Long. 140 08 .2 .E Sweep 1 MHz to 20 MHz in 20 sec in automatic operation

04050607 081 09{10 11 12018114015 16 171819 .20 2122 23

i

o 1210 2301235 1250 | : ‘
A 1235 12301245 1250 |

2551230 2151265 250 1240 '

235 1250 235250 235 240 |

1220 2251220 235 !

8 E b ! ; 245 2101250 240 !

7 j P ! ‘ 1230 235?255 235 240, | f
-8y P 245 1235 230%235 230 250!
9_; : 1230 230 245 235 240

10 . ! 12201230 245235 250 1230 !

Bt 235 235 2501245 250 245 H

12 | 235 235 2351255 250 230 230
§l3? : ! ‘ 1235240 2251220 240.235é
245 240 240245 240;2301 : .
235 240 2251235 255‘2453
5 ‘ 235 230 225[250 240 225 |
'75 ‘ ] 1235225 2151230 230\2455
e ‘ PP 2351235 235|245 250 250
19 ‘ E ] 1245 235 235 235,2453250?
. fob] Pl 1245, 1645 I S
20 I E P 235.245%240}250 250 2405250?
ny g 73 o 7 ,zzo§250§240 146 zaslzasjr ‘ ‘ L
22 A i - 2401230 2601245 255 240 i i
% ' : i t ’ 1 i i ) 9 ! ! AR e ik S M
23 i ; 3 é j : :2305240}240 240‘235;2405 o ;
24y 10 A © 1240240{ 245 250'230é b
B TOUE SO S oo e ‘ :
25 b P 240 2451235240 245 1230 j i
26 . é é ; §225f2305255 250 zasjzsoi E ; I ;
demoent : FER 4 ' : T 3 ' !
27 | | m 2351245 235|245 255 {240} N j
28 ; o j 1250240 1235 z45?29052553245 : § : _
29 i : E ; 2901265 {245 2405245%2453 E E §
il | ) | ; 12905020 b : R B
30 | E i i ? ;5425250 245?2505 E n ) iﬂ,, I
31 n § i g 2253230§240124o z40§240§245§ 5 i j ; :

00 . 0102 0310405 06/ 07 08;08i10 11 1218} 14;15 1617 18 19 20 21 22 23
oNT| | E ; 2! 23| 31| 31 ”315 31! zei 2 ; | | :
MED L | i ; 2301235 (235 235|245 245 240 (238 | N

. RO | bojooi 1220:2391235(93912451245 124012381 | Y 0 S
uaQ E ; 5 : i ! §245§240§240 248§250é2483 E 5 3 |
1 i 1 ' B T EEEEEE IR R it oo B RS M st it SO - 1 4 i
el | o 1235230 (230|238 (235 | 232} 5 i il
1 : ¢ : l : The Radio‘ Research  Laboratories. ¢ Japan

[ uan, 1em l { HIF2 (kM) J
 (— -




32

IONOSPHERIC DATA

1971

I JAN,

HYF - (kid)

255

340

250

265
1255

215

L4

1255 &683240
3 ;é C:

3151305 1275
220
1300 1340 {285

260255 (245

Lat. 39 43.5 N

4 05| 06
210
1.5
:215

\

215

255 1240 1240

578;265 210

2301215 290 1235

. Long. 140

07 .

0.2 €

135 E Mean Time

(G M. T.+

9m

Sweep 1 MHz to 20 MHz in 20 sec in automatic operation

8 09

316 220 1210 200

215 1225

210 1225 123V 215
<3 fowsnsms

205 1230 1230 215

215 2251220225

1205 208 235 (220

190 12151

121314 15

161718

19§

200 :225 1230 :210
230 1205 1200 1230

225 1225 ;220,225
SRS e

Hus

215 205 200 1225

215 205 240 1215
e

210 1215 ¢

215 200 1215 1230

210

1235 1210 215

210 346 220

20

215

c: d !
305 310 |

240

21 22 23
FHDTDIIND RO

260 1315

§290

1200

215

280 (245 1240 1215

320 1275 {240 210

2601280 1240 210

200 1220 1235 210

205 1215 1225 225
205 12251235 230
210 12201230 215

205 .200:200 230

200 1215 1215 1225

200 :225 1230 1215

215 215%215 220

200 225 230;225

215 230 220215

1240 200 [220

225 205 210

1240 205 220 205

210 245 21s

205 235 £28

210

250

270

1320

245

250

295
295

290 305

235

295

275

295 .245

285 290 250

1290 295 285

l255
315
200
I285

255

2501275 300 245

290 1235 245 240
2301245 250 240
2501235 295 240

2701250 124y

1205 1220:230 230

220 235,220 230
230 12301240 215
220 230:230 230

235 1235:210 220

235
218

122012351220

235
235
20%
235

2401215 1240

225 20?3230}230

2451225

230 215"

240 210 210

5 220 205 220

,200 225 :220

220 235 220

1225 1240

2401

245

245

285

255

290 31s

240 270

300 255

270 30%

245 230 305

300 1300 290

1245 | 290

290

1305 265

270

305

275:270

1300
1260
i265
;230

1215

3001270 1240
2303230?260‘
24032801£9§:
e L
245%3001315

245 1255 230

235 12351220 215
2201230 (215 215
23012251225 215

225 240230 230
s el

235 123012201230

2102202151230
2301230

' l
H L
5381348

2U5 230

1225

210 200 230230

i
1225 1240

245 1230

1215 1215 1215

210 1205 195

1205
230

215 235

235 215

255 290 295 |

280 295

31% 320 290

270 240 280 |

315 255 295

245 1270 |

280 1285 1260
275 1295 1300
260

245

315

1250 265

1240 250 |

2451255 1280

2151240240 |

i
2451270 (245
2101315 1250

2901310 1250

215 1210 [230 1225
S ) o mmint
20512151220

5

210 '22

2152151220220

210‘549j2453230

336 1235 220 230

215 230220

235215

215

1215

220 1230 :230 220
1

240 :220 215235

215 205

‘2151230 1220

215 1200

1230 (245 220

240}

250

220

200

245
280

285

245

596 260 250 |

290 240

310 320 315

260 240

27 270

28 1350 290

29
30 Ci C C

01

2651295 1300 |

1295 1275 |
.- +
2901320 |

240 275

02

! |
220255 1240
i !
2501250245
255 1240 1320 (255
! ! |

3302345?300?225

¢ ¢l ¢
B

3253001240 1210

215 12251220 215

220 12252451220

24012301240 1235

PR H
215210225 {240

ci :
32151§o§3225

21012151235 |

235235 235
225

A
540;

1235 1240
o

;
235 258
235:215:2453245

210

1230 12251240

1215

200
215
1240

210 30

: il

1210 1220 122

1220 1245

260
205
240
230
295,

230

268
1290

250

280 265

230 285

310 300

245 250
320 -320

240 260

04: 05 06‘ 07

08091 10!

14115

120131

20 :

2122

23

1285 :275

295

1295290

30 |

2651260 1260

30
1255
1290

1250

L 30]

30 30 30
2551262 124 1222
2901280 285 1240

24512451240 1210

3103l

30
215 1225 (225 |
220{230{230 {230

;

B t

210 j218{220 215

31! 31! 31} 31

: : |
215 {225 1230230

232 1230 1235 (235

20g 215 {220}220

L300 29
2151215222 1220
2301230 2351225

2102102101210

JAN, 1971i:} HYF  (KM)

 The

Radio Research

27!
245
268 .
2353

orato

30 31

288 290

2951310305

250!

601270

ries,

Japan



IONOSPHERIC DATA

33

{ JAN. 1971 ’ L H'ES (kM) i 135 E Mean Time (G. M. T.+ 9h)
‘ A(ITA o Lat. 39 43 .5 .N . Eon}g‘.mllqo 08 .2 ‘E Swgep 1 MHz to 20 MHz in 20 sec in automatic operation
"01 02 03{04 0506 07, ETARTRRY! ?lé>§14;‘|5§ 161718 19 20
§‘1 }100 iégmm“”". : G G af105§160 ioo SE 5008
Y cllooi100i00: looi O 5;1oo§100' sf cj €
b . ] LIS SO a1 I
E shoo! 105 ‘105 €1 61 81 Shsohoo! 5 ®hioliz0 »
ai Sige Sii05i1101100 ©F O 61100;100\105 100 €105 105_105?105 100 k
5 105 100 : 165140 ° 110 105‘1003100?100 100 1100 100 ‘105105 100 105 100 t
Ws.logilg;tHWmeumww e PRI I o T
7io0i10s; 51 S 51 S Sigglise 130115 ¢ ¢ © 3161 6 5 105 1051100 ® 105 100
. 84100; s s.s S; Es ® 150 G’150;110‘140 & 100:1003100 100 100 100 °i S Ssxobv s
99000 B S 00 o % %03 ©le010s] & © 100 100f & 5. 5008 s 5'100 100

10 %loo! 5, E} EI 8. 80 Sh, ¢ oo 110:1153 Gj 5'100‘ ¢ aami 5]
:1{  s S.ﬂléﬁ 3P Ap &L B 6‘150 145{140 130 . 130 130 110 100 Sy 8) 8 SiSsUS

‘zi s gl s: si E. s 5100 0 & © G; o Géllo 6! s s s s 5 s8]

13: grg! i B} & & si 8 ¢ & s 6 120'1103 6 67100‘1005100 o s s s |

4. 5 S s sl ELE s sl 6 6 5 6 6 ’?1“0 110 105 105, S| 5 5 5 8]

: D ‘ 0y (493 105 ¢ .

15] 2 5 5 Bl %105 100100 ®lo0) O :1153115 105?100‘1001100 100 100 > ®

16 5. S %1 51105100100 1ooi 5. 8 B S§ Wl 110@1001100:100 100 100 ° ®

170 5000 *! S1 Si05i105 100]100] 100 oo G © ¢ 1401110 105 10011050 ° S0 ©

180 ¢ C S Si40105 100 100 100; 9y &, ©® 100 100 115105 105;10511053100 100 100 100 100

19100 100 ° F EL° % Chisshioohoo  hioo: B s &) @ 105100 100100 100 100 °

okl e [ (105,150 N ; ;

20] Si S; 5: S| 80 5 5; éllooflooi ®:100|100 100100 g 100 1100 °1 ® 100 100 100
21105 5 S E} E * 110,105 105100 100 100, 100" S 100 100 100 100 s E
22 5_100’ 51 = E% S, s; B 105 631455145 120'1ooéloo§1oo 110 105 105 105 100 100 100 S
23 SI " ®hos 100! ™ G’ 631452120 1101105 105 10si10s; 5 Si Si S| S S S|

ga] SF 5 5 5 51 Silosi1081110] G? Gi 6 6 Gilosilos 105 % S 51007100 100 100
: 4 Nl A A oo ETEID

25 100:105_ $ 100 1001100100 !150; & B B; Gi B} G 5} liosiros! S5 S 100 5; s: s

26 SE SE 52 S 55 Si 5; . 6315051205115 115, 110 105 105 105510051005 B 51 € & €

e si c§ §i 5 si s% sg S 6;1505 St 110 1o GE éi s s s B s S
i ; : A .. 4150 A ; |
28 o 5‘ Si 3 Si 511205 115% G51505130 120'1303120;115 Cilloixosiloo 100 1100 100 100
29 si S{ si s 1102110%1055140 6? 110i110 6513551252115 110‘110 100:775 sgloo 100 100

30 ci s I C; cg | © CEIOO% €100 145:135312n§115 110'110 105 | 11051100100 100, s

s1) S S SLEL Siosiiogitos) O Gj Gi 6 o 651453120 100;1055 S:loo 100i100 100 3
100 0102 03 04105106 07 08 09 10 11 12018 1415, 161718119 20 ; 21w(2§ 23
CNT 10 11 8 105 55 11; 17} 17, 1«? 15} 14 135 16%7193 24 21; zxj 191 16 | 16i 17; 12
MEDlOOilOOilOOElOO 1oo§105§105§105 105J102§115§110 110510331105108 105‘100‘100 ‘100 00 100100

ua 1003102;100§100 1oqélosilos'§4o 115} x30:145 130 1;0’130 1si115 110;1957105&105 102! 1oz\105 100 |

LQ 1001100100 {100 1005105{102 ‘100 100:100;105;100 100;1005100;100 100} 100'100 11001100 1100 100 100
Tt ‘ o ‘ e l ’ e Rt e Ceboraiaas Japan

1971 71 ] HYES  {KM) W

JAN o




9h)y

(G M T.+

135 E Mcan Time

IONOSPHERIC DATA

TYPES OF ES

JAN, 1971

34

[ RS f 7 i i . k Sl s ety 7

ol i | ' i 1 : : i ! | H : : |

= ] ! ! ! [ ! : ! ' : ! : E 2

Sf o~ { : ] ! i ] : : : ; 3 : i «~ : !

g L wm U ! C— we ; e [P NTR ; i

ak---4+ R L ; : ; H H H : . S

°F o : : ! ! LN a
~ ¢ i ‘ i ] : ! : i i :

© TR S T ! : T TR RN T VTR ] e e [PRVESTR TR e

1 . ; ! . S i ; . ; . . . : : :

@} o= : - B

Ef o i : : ! : o~ ]

8! w— ' we— i b Pl TN L e Wt w— [T R TR T R TR ) E L2

1] & T N 0 3 = R 5T P’ S

®E o o X

BB PR [r s fuey W wey L w— TRERTTR £3
- S 3 O - .3

W w W [P NI T N TW R VR VO S PR [rR - wey w— e

20 sec
18
18

TR BN VR VR R TR, [YRL) W LN LN PUeN b~ L~ LN b= il b W= Lm uN um

Research

17
17

um ; e . .. et et WO O S e e el SN . o S (AN SN NS o

MHz in

16
6 |
Radio

: Ll
L et T e YN N e IN IN UN UM TN N N R . e e UN UN U T

MHz to 20
The

H I
TS o R N AN U~ ST SN c.‘l.‘ N N B L?m e i _ Bkt et LA HZ.H.I. ..Hl.

SRR SRS S - % ‘ I 4 1 J;
— ooy ! »
— £ . == —
& IRV an s < U T : - M N N e I~ I~ I~
9 LI Eal . b o TN, e LT ol D Bl b ol el S - : . N P S
Sw o~ 1 o~
- s ] < : : I ] CU~ e U i U T~ -
i I e TN e T e i NN T U U T U o -
' o
i I~ : : LN b
E o [ = O T < ool .= m S o NN ettt ot B kil = ek L e e K -

09

- T T~ T U VI [ T T VI 1) T e

b
08

M Tt S e Tt : ‘T p i Nt T e e N e uN

39 43.5 N. Long. 140 08.2 ¢

= A - & S <\‘1‘w

© P <

-
o © G
: woy woey :
;oo )
o o
: [P

< pN I
= 1

- =

—

N R —

<i o o

L :

100

e : i W o - g
Qi / < ) © ~ © ® o — _m m g o
Bi NNl NN N ™ @ 1 5 s . D d

e i




JAN, 1971 |

StatiorKOKUBJUNJI TOKYO Lat. 35 42 .4 N. Long. 139 29 .3 E

LFOFZ (0e1 MHZ)

IONOSPHERIC

DATA

135 E Mean Time (6. M. T.+ 9h)

35

Sweep 1 MHz to 20 MHz in 20 sec in automatic operation

LOUAN, 1971 |
"

FOF2 (0,1 MHZ2)

R g oo e e o
s 001 01:02:03104:05:06:07:08 0910 11 12:13 14,15 16 17'18'19:20 21 22! 23
10300311310 311 350 36 39 %68 41 oF 108 85 g6 101111 YoB: 70 60 51 59! 26 ;3
- 243312930130} 35! 32! 34! 50 68-‘39:’95f0§110]110?99§aa 66 56 471 46 30} 34
S ot Bkl Sl Rt et S e s s A8 Rt Skl St o Bl i
81360330350 35 36431031 54l 781 760 961 g6 85 87! 471 81778 61 51 41 Fg Py F
Y B ot v A R SR e b
Y1410 1350291310 31 34 681 88 90 119126125117 ' 99 96 79 71 61 41 27| A
...... : : : el Bk Bl | sl B S
Fi - ‘ Lo g R o i AL
[ sq A 381 391 39 28 27 56| 89 103 126 111} 92 86 93 03| 71} 711 70 511 261 B :
e . : b : : :
6135/ 30035 2913128 28 67179 87113 111} 81 9l ' 9l| 8l{ 71 68 79 4L} 35 33 34 36 |
| 35,361 36 31132 31 29 6l 8l 86 106 1011101 96 83 78 66 73 71 52 30 29 31 3l
. | ‘ . - S FiooTh
36035 30131030 31' 511 71 73 g1 ol 50 80 g3 86! 61 Tsb 61 38 26 26 30 |
£ L : N ‘ VTR TR
3231031133 35 35 561 75 88 84 83 72 a7, 40 76 61 60 57 49! 33 26 2§ :
: : J_F ! ‘ : ! ; ) I
10§ 35! 36 39, 24 30 541 66 T4 8l 901 78 74 y3: 701 67 56 48, 441 34 30 32 36 |
fqd o e C J R ; ] i
11137, 40 350 271 26 110 106 97 7801 65 57 71 45 35 28 27 29 |
12] 5 ‘ 37 7 Yl ut 3
131136130 311 32/ 31 31 56{ gl 98 98 o9li g5 “88 gl 77: 65 66 61 “45i 26 2g 30 33
. : R R L : TR
1336 3. 40 321 27 26 26 55779108 121 102} g6 86 ' g3 72| 58 52 46 40 34 34 35 “38 ;
TooRi T EJUR Kk ‘ Lo e R
;380 32 371 37 37 36 51: 9l g6 lly 102{ g6 86 79. 68 72 61 54 38 41 J48 i
51 48 521 44 42 113 132 1201100 78 gl 79} 67 68 55 50 44 44
e AL i : o .
i 45 43 431 36 35 34 124 1122 114100 89 g8 801 74 I70 59 48 42 40 39 36 |
17137 32 28 281 29 30 25 561 89 106 120 1141102 90 80 81, 76 66 31 30 33 |
e b A ) , LR R P
8. 36 33 34 26 24 90 123 129 121124 131125 113{°79 69 49 49 5l |
190 44 45 4s 26 23 120 i
35 32 32 33 111 i
21 35 36 31 23 21 92 103 _
'2'). . R1
F ea 34 36 40 28 2g 78 93 961 96 90 86 79: 70 60
. R ; R
23 36 36 36 23 26 Y75 93 921 wa 78 96 82} 70 Jo§
24032 35 36 27 30 84 95 96 85 86 94 89 70 58
254 37 36 26 28 2y
£26 37 33 32 3330 33 3¢ 91 {
P13 i J R:
i34 33 36 32131, 28! 29 79 96:108% 89 84 7. 80 78 59
28 . : ; ’ Yod |
28 29 30 26 24 120 133 1181103 104 Y03 85} 77 67
29 : : ; J.R
: 239 39 38 38 38 38 34 97. 901116106 86 80 T8 87 15
1307 31 32 34 35 35 36 35 90 90 102i 97 95 87 85 96 &2
811 48 34 30 29 30 31 33 79 98 89 84 90 89 69
100 01 02 0304 05. 06 09 10 1314 ,15 1617
CNT 30 29 31 31 31} 31 31 31 31 : 300 31 311 31, 31
. ; ‘ P
'MED! 36 3535 31131 30 30 911031 Pesl 87! 8l TL! 66
UQi 37 36 37 36 34 32 34 102120 96 941 851 18 70
(L0134 33 310 30 29, 28 28! 1851 950 961 85 84l g2 781 66 60
: , ’ ez ntraiodle .rhe. - p;,.d:a Rese



.
i
!

IONOSPHERIC DATA

JAN,

L0102

1971

StatiorKOKUBJNJI TOKYD Lat.

( I
[ FOF1 (0,0l MHZ)‘

35 42.4'N. Long. 139 29.3 E

Sweep 1 MHz

135 E Mean Time

(G. M. T.+

9h)

05!

0607

08 09, 10

5

1201814

15
ot e

16 17 18 19

L2021

to 20 MHz in 20 sec in automatic operation

1238

Fo [ [ !
”2: ] ‘ LouoLLL L L i """"
% ; TS LL. : e N
4 L T L‘ *,
H5- : : 7 L. L S L : L L-A i e
N ! ' e ! L I ST .. !
71 ‘ Co RN IS YRR |
gl T T
S e
i ' - ETETTTTEE T |_ I ‘ |
P ‘ L R A ; B
Tal - R L L ‘ : 1
CL L S ‘Aé TA !
’]93 o TR ST BT L i I
[P I T i L Li’,l.f el L7l i ‘
4 1‘ CrTTTRYT U U
22 : 17 L % BT R : 7 A
PYS D T Pl SN Bt IRAE S B Y ‘ .
al T S I SIS
$ ! : ! j K I
y EEEREREEEEEE
- : ' |_ LE;SJOIG L |_ Lo
28 | S B IS B B AE | | | ‘
54 i ! Al L Lo L L :
HEREEE IR EER R
0001 02 03 106107, 08 09 101112 18 14;15 16 17181920 21':2"2 23
el L ]
s
T R L U A A A »
oo [ A A R A o
Ll i L P T L P
‘ - - ‘ ‘ ' . ; : The Radio‘ Re‘sear‘ch‘ A Laborat(‘:‘ri’esl; B Japan

(0e01 MHZ)



JAN. 1971

EOE (0.0

IONOSPHERIC DATA

MHZ) I

135 E Mean Time

(G M. T.

+

37

9 h)

StatiorKOKUBUNJI TOKYO Lat. 35 42 .4 N . Long. 139 29.3 E  Sweep 1 MHz to 20 MHz in 20 sec in automatic operation
I;&: 00/ 01:02 03 04° 05 06 07,08 09/10:11 12 i8' 14,15 1617118 19} 20 21
T e e T o e s
1 i ! : Y : ! . 285 :izg 546 350 1325 ;305 ; : : |
o - g ") H t .t Y ' Esusmg ; ' 3 s .
! ! g ' ] ! R R { ' i : i i
20 4 S £50;£70:300‘315§325‘315;£135265 190 .
""" I UV U R A A A RIT AR AL A
3 ! ! ! i ; ; ! i 3451345 1340 1325 ! : 1 ; : ;
,,,,, S S . I U B, ol bk AU IV U N
T P Al A RL AT AL RU A ! A
4 I ©1 1901260 ! 1325 R S
,,,,, E N I - YR S F A - - '
I | H i ! B RII AL AL R H ' ! : !
5 : 1 L ' : 240 295;&20 335 345 340 1320 ;280 ' ; !
1 ! 1 : ‘ LA Al AL AIR ] TR R ' : i
6 i ! H f ! 1 ] i 3451345 13451325 1280 : ‘ ! !
""" O S Coob b Al Al Al A A ! R LRI AL Al f T
7 i ) : : ! : 45 1345 | ] : : ! !
] ! ! . R S ook TR S NN SO U A
! H | i Al AL R R! I R A / i ] :
8 ' i : 1190 : 1320 535 345 535 310;%90 | ' ' :
s il i beeecdo ol ol tnisedt bl R T L
E ' ] i B R H i R! B! | !
9. P 250 '300 {325 3351340 3403301280220 | |
- 3 : A R T.AT AL AL AL BT i ’
10 P 117512501300 1335 340 345 5303&20:570 : i
] ] { C c A C Gl G ‘T A A B !
11 : : i 1325 13151270 : :
- i ' ' . ' . ' 3 [ s ! (. i Y
; ; P Bl R i AIRL RIIRI_ Bl Lo
12 : P 200 " 3451340 328 31028012000 B i
. ' i i + ' y 3 s : 4 ( e s e
e ' ' : Bil R: ‘1R R . Ry R{ Al B! i !
13 : : 3 %35_290‘520 3351340 N : : ; ! i i
o i g ) 4 ' ' 3 \ i ] 4 b
3 : S Bi R : Al Bl !
145 P 260 275 335 360|350 340 320 270 . |
E . 1 t 1 ] 1 ] 1 ' "
: : - R 'L AL AL BD
15 ] : 180 {255 1280 1320 3481158 540 3101290 ; B! '
: ! : i Al A : ‘ : : ' :
16 | ; : ! i 13001330 340 556 345 3251290210 B;
» b ' i . Y ' # 4 + . i - B o
i : : i ] 1A ! : Al B! ! '
17y : L 1851260 300335 350i355 350 328 260 LR :
. | ; b b ; =t ] ;
' P Al AL A & R. AL AL AL AL Al P
18 ! N i 345 o = !
o P A IR AL Al T
19 ; : : 250 1300 330 340350 i«g‘gzs;zgo :
ot Y AR, RL A Al A] Al AL A EE )
: L 250 i k. :
211 i ] A A A LA R 1R A A Al A j
21 b 325 | 330 ; : oo
IR $ ' H SR A g
: ] [ A A _R R A J ! ! '
22 ; i i : 1195 330345 536‘515‘ 185
- t ! i ! i . : ' -
i Y : A A B! :
233 oo 250 290 330 345 " 2901240 !
I : - R T PRI TN S A S A L A R A
24 : : N 260 :300 330 :345340 : i By
' ' ' ! ' ' H i . [ e e TR
; P R B B! R : ©oB! :
250 | | L 1801260 S8 54 325 3001245 B -
———" T CTATTRTTRTTRT R TR :
26 T : N 260 300 325345 P :
. . b b s O T S ; ,
R A o h A A Ri
27 - |1 160250 300330355 " 13051250 1180
il - SR e R : : ‘ ‘
i H i { - B | COA R! B! !
28 : | r 255 300325 13401345 345320 P
A Al AL AL AL AL AL AT AL Al Al
29 ! . 1190 e : I P
o t ' | + : ' i i i p s -
: D Ri_ i 1 b oAb Al Bl ‘
30 : |1 12001250 13001325 345 350 340 325 | PoBy :
e H | | { A \ ! ! ) : ; ! | S—
31 3 |1 1165250300330 1345 360 365 3252901230155 |
00 0102 03{ 04/ 05/ 0607 08:09! 1011 12:13 1415, 16.17:18:19. 20 21 22 23
: : j 02 9o j O35 1O (18 pLeg e .
CNT Pl i1l 190 200 20) 24} 220 210 21 171 8 3. | i
- i + + + + i : 1-2me : . - J " t et e ae g § . -
MED| {1 185{250!300{325 {345,345 '340 /320 [2801225 180} |
R TR v 1 Il -t " EE R -SSR S - | + e Y I
ua o b1 11901260 i300{330 3451350 1345 132512901242 {182 ! ;
st i RN RN ol ko it ettt S oot NG Il LR Bl et NGN ; "
LQ I i1 1178{250{290{320!3381345:330!315280 210 {168 | L
e The Radio Research Laboratories’.r Japan

{ FOE (0,01 MHZ)




9h)

(G. M. T.+

135 E Mcen Time

ICNOSPHERIC DATA

|
i

35 42.4 N. Long. 139 29.3 E

(0e1 MHZ)

FOES

38

operation

20

Sweep 1

NiHz in

MHz to 20

StatiorKOKJUBJINJI TOKYO Lat.

E 4 . i i i i ; b !
meno T I DD L G} O U I (X0 X EXO XN N - N
ey — i e AT S e e G - T NN
[ W ul w w0, i . = 0 wl
[ - OB VN I ] O IR L O T XD (XN EO XS N X
i ~ - 4 M lN N N =l NN N NN
3 i wooow T L D - [ N il
N VO @E M N DN O X0 XD [N XTI XK Xn O
o~ - 4 Nl oml N A NY e = N NN
woow W = e e
- O @ X Wn 2 O M X3 XO X (X0 X XN t o
~N — — ~N — ™~ N — o~ ~N o~ ~N G2l ~N
: wow . e I i o T e
- @MF @™ &} O N X |~ XN X0 XO Xy X o
3 N - — ~N ~N - N — ~ [} Ll ~ = —
i W w0 =l = = ) v
i X SO MM I N VN X0 X0 XN XM XO X¥ X+ o
e N N = lN MmN N m N
3 o) w T S e e T o T S T
~ XE XO O~ X @I X0 XM XN XS X0 X¢ X3 X
— <+ N O~ miN A NN B Y NS W BN
e} [ wo e T e T T T o T T R S
© xo X X X0 i m o X niXd N X~ Xn O
— ¥ ~N o~ N N ~N ~N N o~ 0n b o <+ hal
D . ) R e =) =3 w )
© XD D X0 9 O S noxXe X0 i« U 1 O O xO ~ N x— O ~ ©
2N ) ~ R A ] m ¥ , @mi®o ® 0 ™ e
N T R . = i 1 S N o )
¢+ W xe v o v M v W xe 90 g ~ Cixo 7 XO W XM X 0 MmO 7 IX® XO M~ 0 0 = ~ 0 ®
- < [l + ™™ o i a o M m Nl MmN m F oo ®E o m @ m
i e : N d ) . E K ) 2 e ! i v i i} i B i
™ v v n x— v W 9 W o U W o > 'V ~ o © O X iwv ©'x0, ‘N~ T o~ xXO 00 o VO i o o ® W
= ) £ N m o™ ¥ ™ w N m n mim @ @mim nw ®m o m ol ™ «o . ®
- - - ,J . . - 2 12 4 " -
N VYO U XN U= o OO o oW v U @ ~1 M~ 0 VUC U X io ~ 0 W0 N XM o X~ O @i o +' ®i0
— i N nom @ om \ w, ML om ™ ) @ © * & ® =™ + o 2 P SRS
e 5 = | - )
- 9 oo Y N ~ 9 x0 'O 9 9 (] 0 9 @ ~ 100 ~ o el 2 X+ O ! 0 v UV >N o @ N9 el - (=} < ~ 9
el I I @ om « « N @i N m N @ © @ o ¥ ¥ © <% o E - IS SR B
= : e ) ) | B
= LA n 0 0 X 9 o 7 W ~' w0 I oEixo Ve x4 Q WO xn nly ant ~ © @ Y [CRE = ~ .0 Vv
= @ @ mim ©® @ M. ™ —“iF N N BN $Fi1 M o ¥ =0 = @ . om
N  ihe =) A B " . S S e ) w
! : . o L y % RS, NSO .. B NPT AU W= o= 5 OO S . N SO—
> iA O XN XA YU X8 N Mmoo © 0 + o~ ¢ XO Xin 0 w1 M NX~ @i M Mg X9 9o 9 =3 -~ & 0 -
o ™ ~ M ® o o @i «, ® ™ P T TE  m ol Mm@ @M M <+ o~ = M o o ™
e e 9y g . ) = w .
9 xXo 9 § o v o V) 9 '9 9. W xXO XO X< o X X0 9 © O v (L] oo — X~ 9 v © o Vo xXO U
o~ @ MmN ™ Nim N - M ™ = M =™
i) ) : e ) 2 = ) 2
X 9 @ @ W U O O 0F XE IXE XY X o N o0 o ~ 0 xO U o o o oI~ o o T o<
~ = H - m A NN N~ N NN N @ N M N Nio o N N -
2 . w i Wwoow e D i D DI LI 3 S ST Ay SISy se U TN TSR R W
oy 0 @G 5 VNI O On e GO X X XM XN N ] N 00 X @F X0 X0 Xin Xa = o X~ © - n o xo 0
— o~ — o~ — —_ = — — —_ o~ N o~ — o~ — ~N — — — — — — o~ - o ) — o~ —
A N LW s w W WD ) : . (e N e O e S N O SN S S— 2
fea1og) — N o I NN XD MF AN — X0 XM~ {@mm S X0 @™ o =0 i o — ~ o nn
— o~ — ~ = — — — ] - ~ — — —_ - — — ~ - o I - ~N —
i w Cw W WD W W 1= ® w oW w
<« o N N O M+ WM On O XO XM~ i@m X~ OdF ©N O © ¢ ~ n o ao%
o ] N N Al A N I T e R e ) [ T N
D w wooiww - S twoo W ww w w
2 i On @m o N N VI — o mm Mmind SO XN =~ NN NN i o™ - n o oy
o — —_ s Py ~ — ] - — ~ ~ — ~ — ~N — ~ = — o o — ~ —
- w0 uw W w o woD W w L LT W
I N F X0 i X0 = N MAIIN O 0 00 (S X {ME X© FO M N @OF oy o= S~ N0
o — o~ NN ~ o~ o~ - - — = — — — —_ — — ] — - o ) — o~ —
w e T M W W W o D woow H i wo
- O N OXE N OXO A XE NN DN NN |~ 0o DN SO MM i X@ X~ MmO L — i = O o 0
(=] o~ ~N & 3 NN o~ o~ o~ - i - — o~ — — ~N — — - - -4 - = m ~N ~N —
| el o woow wl ul o oo - w E . uw
n N X a0 © o~ O el o un o N 0
— o~ — — o~ - — — — — — ~ —
L I il u [ R | L
™ o« N I 3 w o~ @ [«
A R i N« s 2! d4k
¥ R SRR g *:

Laboratories,

=
S
<
@

Radio

The

MHZ)

1

(0

1971

JAN,



39

operation

(G. M. T.+ 9h)
in automatic

135 E Mean Time

MHz to 20 MHz in 20 sec

Sweep 1

IONOSPHERIC DATA

35 42.4 N.Long. 139 29.3 E

StatioK OKUBUNJI TOKYO Lat.

© W
o~ '
o~ w on
o~ -
- w <+
o~ ~
o w n
~ ~
= w o
- —
© N
- ~ ™
~ @ o
= ~ ™
© n n |
- NN :
o 0 ' <+ O oM 1V o ™ ® ®©o! o v o 0 cl NN N O ©®i ® o VO T UO o9 o > N =i - o o UM
— ~ ™ LN MmN =N @ m o NFo® @3 ~ NN N ® N ™ ¥ o @ oMb M N o N
< W o0 [CN- IRV ] (V) vl (L) 0 0w n v (C] "33 @ wn v o v & 3 o (2] @ 0 3 n n < 0 0 < |
- [0 o~ o~ m [l ha M & n ™ ] o~ M 3] [} [a] ™ ™ ® ™ - .
. i w ]
R TR SR - S, S A s S S S LIPS SUEUIE | SR AU S I S SRS TSR SRR SR S Seis Ao FIOE % PRI e | The
™ v 9 < ©'0 v v UV © ®miu v =3 © 0 o oo o O 0w ~ 0 awn ~1 oo oo o © VO i m o n: 0w
- : M ™ ™ m + ™ m, N m ™ m ©® @ ®: ™ ¥ ™ ™ o mE @, @ @
I SR SR H e - e S . : - I : S PR S .
o~ U 9o O o x— 10 9 ) 0 0 U [V (L] @ g ~ 9 xo O ™9 0 0 9 o g @© @ 0 @ D oy o <~ 0
i o~ - Il ™ ™ L2 ) hal [l [ < ™ ™ bl ™ Ll Laa) 2] 2] —_— ™ ™. ™
; S w w ] : ;
— 9 VY Vv N 0 1V nwo o v [} o O ~ o~ 100 o un o o n v ©° N Y9 © ~ © @© O ¥ o <+ ~o
= N @ ™ ™ ™ @ mi N M N ™ ~ @ @ ™ m Mm@ © - @ o ™
iy HE 1.2 . Sy i N S EE L Y S SUSUS TR W S-S T | N R R S—
oo v ) <+ ™ + & O U] o NV G} v~ O U~ @ © Vnig < n Y o~ ~ =~ 00U v o ~ N9
pt M, . mi ™ @ @ ® . ™ ~: N N ™ ™ ~ @ o i ™ @ + ® Pt L S T
w
o o v o N9 N N3 @® O o o v @ 4+ 0w . =l = N s Y @O M MmO <+ vo v o - = -
= ™ ~ ™ M @ ™ o ®im © ™ ~ @ ™ M. @i o o o i o™ © <+ o~ oi ®m ™! ™ ~
o S S— - LS S - TS RS SN PN S f— i SR PN . E. R - 4 - " S R SR S N
© v 'v 0o o0 o o v v [CIENC] L) G} U] ~. o <+ © 9 n 9 o v U] O Vo N~ 0 Y U] © o v 0 v
o ~N ~ NN ~ o~ N MmN ~ ~ —~ N ™ o @ o~
~ o< wv v on ©® O VW On VY U an on o 9 n ~ < m. o © WV [ [CEEU [ - B S o n oW
o — . N -~ - N —~ - - - N - ~ N — - N A Ao I T
[ ER (Ae. = IR R L T L - B SR . L S, R S H
w inn oW N in W W N @ 0N e oM o 0 o w W oniw on W oM W woow W o W ow © —wm N w
o - —~ - L I e e e R ] — - - — - o N - -
g iy 3 - Wow o jw W W SR G SRS, (S S L ot L S— BT = Booudo LA S,
W lOn oM W N W W 0o W N an W oY Do w ~i © O O On O W W W W jom W O MmO W w © i o~ W o w
o e — = — - - B e e — = o Mmoo
B A DU B W W W woow TR N w w w L w i 3 w w
< o oo ol @ N VI W W o oM e W w W mN oY W O OF W on o @m ~imm W @O oM oo W <« ~ o wm W
ol A A~ Ny - - - - = - - — — - - — o —. - e o L I
Swow Lw woow W ooiww w w ww w ut w wooow ow woow
woow Viod W W W o nni ® W W W
- - —_ - S B T
“““““““ L= — e, SO
W oW W oy ww © N o o W oW
= - - - o [ I T
“““““ W wow wooow
W o W oM nn 0 W on W - ~ oW Uk W
— — - — =3 ™ —
w w w oW o w
w @m MM N Wooom o nn W o — WM 0w
— e — - e S L R I
wou W W W woow ;
B s S o e =R
NN NN NN N ™™ ' o s 2 1

Research L.aboratories, Japan

Radio

The




40

IONOSPHERIC DATA

G M T.+ 9h

135 E Mean Time

l F=MIN (0.1 MHZW

{ JAN, 1971‘}

operation

in automatic

20 sec

Sweep 1 MHz to 20 MHz in

35 42 .4 N. Long. 139 29.3 E

; 4
: 1 i i 4 : i ] i
® juan lunn ! I N lon Lon @ N N O
o~ -l ~ e el o~ = I I
I LB S wo_wjw S L.
~ o vin h ~ N T
o~ - - o~ [ T R
wooiw ! w W
- w__iw_ i i gw o
— fvan fon ! - - on on | &
N oo ! P IR e I R
woow ! ) w
oW cw g iw W
o o i : oo i o - o0 nn <+
~ o i =% P~ R I
W ' w woow
o ™ N mion F oo - @ n | @
ey ol o e a2 el el e -
W ; ; : o

StatiorKOKUBUNJI TOKYO Lat.

. v m
; —_ -
i w
- o $ ™ o
o Do 4 L — —
S LT o L R N LI SEN SO . S SN L. Sy Ry = w
o N NN LB TN DR I 0L on o o M mINn VN N DD DN o = N DN DN
p=S e = T = I = = = = P = = = g i S @ a =
WoW W W W W W W : woowow W W oW w
mv — e ea | o " o ~ | © P e o . © o @« o = 5= _.m m < <
(3 g ' H H ' i — DN e o~ (SRS o~ ™ ™ 'S s =) pj
H ; ; :

Laboratories, Japan

Research

Radio

I JAN, 1971 l ‘ F=MIN (0,1 MHZ)‘




ICNOSPHERIC DATA

JAN, 1971

!W(3000)F2 (0.01)i
L

omhomoKdBJNJl TOKYO LM

N

3003
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290 300
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275 265
295

F
285
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310

35 42.«'N. Long.139'29.3 3

Sweep 1

MHz to 20 MHz in

135 E Mean Time

20

sec

in automatic
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(@ m T.+ 9h

operation

051 06

210 458 15

307’

08

04 ! 09 10

>

1350 358‘ 56 1325
320 ilg

1325

1300

285 335 1345 1330 335

: ! R
270 295 1300 1340 1345 335

255 260 1275 1310 1345 325 315 320

310 280 1310 1335 1335 '340 335

11§

1325

1320

340§

}15
ia@

1335

12 ‘13 14

305 315

320 325

315 1315 335

1325

428

320 315

315 300

1330 325 315

1325

315

16017}

18"

20 !

21

221 23

310

i
gZO 330 335

1325 330

325 315 335

330 |

345

320"

330 ‘285 1270

265 |

285

%260

1285
300 2
E

315
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290
270

295

340

310
260
340
290

300

: R
260 1255 340 1335 1325 335
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310 '2g5

t !

270 275

1330 3251335

345 ‘3353350

330 355

458 335

345 1265 1300 345 345 340

i 1 '
i 338‘335

275280 (305 1360
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35 424N Long. 139 29 .3 E

Sweep 1 MHz to 20 MHz in 20 sec

135 E Mean Time

43

(G M. T.+ 9h)

in automatic operation

10203

06j07

080910 11

12‘13 14-15

20 21 22| 23

1 ’ 230:220 3250‘240 240 280 260 250 :

2 5 : 1240 250 265 260 250 1255 ‘240 =

3 ; : ézso 250 250 1290 i25o§ ‘; ‘

' 1 | mvsolso oz | -

5 250 245 1250 {245 1240 255 | L al

6 i ! Ezso 2501240 i;so 245 p b

7 i 250 280 250 izso ‘ ! { N i
8 %250 250 255 5250 5265 ;250 ' P |

9 izso Ezso 245 230 260 | jzao ;

10 v i 230 | 250 240 5260 255 | : ]
11 c‘25.5 :255‘ s 52755245 i ‘

L zj 250 ,250 250245 izaro 250 [
18 250 250?"5 245 270 52505240 :

14 : ;245 iz«o 12501240 2255 éz«o; } b
15 : 240 1255 5250 2301250 ;:250 ;:2705240 ]

s | || P aino ozl | o
i fzqoizgo 230 255:260§ -

18 1 250 2501250 255 | ‘ L
19 1‘ 25032505255 2501250 1250 24,0 : |
20 , i 250 1250 12501260 280 250 ;zso;
21 ;2503250i266 250 240 3255?250 P )
22 : ; ‘ ' }zsoizso 260 1250 :2505245

23 b 3255 52455240 240 240 5275 izao P
2,4, \ ' 255 260 240 250! 210 250* &

25 0 1 568 1240 250 240 1250 245 | :
26 . 1 ‘275 255 250 265526032605 o
27, zso 275 240 250:25032503240 |
28 ’ ‘ 275 235 260 260 24053005275§ ‘
20 . ‘2451 245 260 250 | 250 250. 77777 P
30 , ‘ 230'2‘.5 245! 275 Zz.o {240 ______
31 5 2301 240 12401240 | zsoj ézao 5

' 08 09: 10 11 1213147 15 :

ont 5 2*_5, 29: 30 30, 20 26/ 13
Mo 0 %_5,95,2,5,9,5?%_2&350, o

uaQ : 250 (251 | 250 50 260 EoE ' : ‘

. : i - B e e e e R
La) 240 (240 245 2401240 (250 | 250! {240 P b
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[jAN‘ 197f7

StatioKOKUBUNJI TOKYO Lat.

[ H'F  (KM)

35 42 .4'N.

IONOSPHERIC DATA

Long.139°29.a E

Sweep 1

135‘E Mean Time

MHz to 20 MHz in 20 sec

(G M. T.+ 9h)

in automatic operation

Hour |

00 ; 01 0203

04 305§ 06‘ 07

09‘ 103

08 1

314115

16 17 1819

20‘ 2122} 23

310 1300 290 300

Sasssfissi

250 260 290 1260

-—1

290 3003305 280

260 250 240 250

glé 350 300 240

260 1265 250 2a0

290 300 235 210

, %

300‘290‘260:240

350 350 290 210

:245;2503240

230 220 2«0 200
230‘210‘210-240

230 240 210 240

-4 B

230 240 240 240

239:240:2053240

izoofzqoizao

240 240 220

230 240 250

210 240 240

;215:2401245

240 240 240 215

k-,

230 225 220 240

r'*«

240 240 230 245

230 240 240 230
i +,,”

230n2“0;210 210

210 250 330 300

, sodf

,, —

245 350 300 285
+

210 290

29032953295:250
31013001260;290

310 290 250 270

2951290;2901255
D (R .

290 1240 1220 205

535553001230

260 | 250 1250 240

|
E!

260 ; 240 220

290;
290 290 255 225

290:290:250;220

215 1240 1220 1230

\ i
230 bas:zzo 1205

230 225 215 240

215 225 220 195

~

210 225 230 on

izosizaoizao

210 240 230

i

225 210 1235
:2303230;230

§23052353230

,,#_.,_.

2155240,220?230

225 230 210 205

i foeennt

210 240 225 205

205 25;2205205

o pmemmmd

220 1230 :210 1220

250 1290 300 :310
240‘290‘310‘310

245 | 300 350 300

10 1250 310 310

255;295‘350-300

280 1240 220 (245
310 260 255 340

290 250 245 205

290‘255‘245‘275
. ! 5 i

1255

285275 260

2501270‘310’

310 240 240 245

300;250}295 245

290 {250 275 240

250 1270 {260 (240

(=] C
240 240

240 240 240 240
245 240 240 220
i :

240 230 230 225

23032253230-220

c 240 240

210 240 245

rzso 240 240

;23012303230
i

ko
H

12201230 {230

2301210 1245 1200
< o i peram sk e s

215‘215 215'210

-1

210 230 240 240

---a-

240 240 240 220

—7

230‘250‘250 240

e

240 255 330 340

7774

250 230 290 300

250 300 290 290

245 | 290 290 280

250 zboiaoo‘aoo

t
'

300‘29032903275

260 1250 280 (275
290 1280 1275 |

290 1290 250

285 1250 255 |

250:30013003250

290 ; 255 585 1240

-

280 1245 | 300 é 6

4,,

250310 300 245
O st et

250! 250 240 240

boe

240i2301225 205

240 230 225 210

250 240 245 205
245 240 245 240

240 240‘230v220

220 536 230

‘230v230-235

240 250 245

210 235‘245

210 210 240

235 535 ‘205 220

230‘220 210‘220
230 210 526 536

245 240 240 }56

2451240‘210-210

240 zeo 1270290

B

275 290 310 320

280 290 310 275

260 250 300 280

S M— r

250 320 240;260

265 1260 305 |
RS AR N
2951280‘245§
290 290 290i7
260 ; 255 265:

260 220 270

260 250 30n 245

1250 260 240

210

210‘340:2751230

205 340 270 225
'

34% 1320 1260 220

245 240 220 £46

v

230 230 220 240
225 225 230 220

220‘2301230;230

220 °1 Blago

‘220 230 220

1240‘215;230
1205 1240 1230
225 1230 220 '53b
EEY i |

225 :225 1240 1240

240 2“0 2«5 275
240‘240‘230 215
230 225 225 220
220 555 £46 220

230;23532405225

Al 280 1250 250

240 300 255‘

220:260‘275'

220 {350 320

205 255 255

3

260 1275 260 |
€60 127 1269 )

2451275;300

385 1375 275 |
260 290 315 (305
245 1290 1290 1300

220 250 ;300 1305

: ]
250}27552401220
bt |
255 1260 (255 1230
270 1245 1375 1270

il

345 1320 1320 1240
H | i

265 285 1250 1245
e

330 1310 1245 1220

210123052453225
220! 225 230 230
260 230 250 225
23015363230,240
210‘225:225320g

220 220210225

220 ; 230 225 230

220 1230 1230 zaq
zzs;zaﬂizaoizsé
240 1220 1210 | 245
225 225 1230

1220 230 1225

225322032451230

I££0:/243 1230,

230?220}2¢0§gzo

2405220]2203%53

245 210 245 245
‘ :

24H 210 205

230 220 210 255

230 ;260 280
210 1240 240230
270‘306 1360 280

245 245 250 1250

230:230‘250‘210

0001 02 03

04 05! 06 07

08 09110 11

131415

16 17 18 19

20 21 22 23

CNT
MED
ua

LQ

31 31 31 31

290 275 2751255
295 290 290;273

2601255‘2523242

JAN, 1971 }

31 31!

' P

31
270 1270 1260
Fonniee 4

295 1305 ;298

252 1250 1250 1225

30! 30|

)
' 1

30: 30

230! 230 230 225

2«03240;2401240
i

2202251220210

30! 30 31 31
y v |

225 1225 1230 {235
1230 1240 {240

230

12101230230

L

0

310 31 31}

' ' v

230 1230 12251220

30

240 (240 2401240

225 220 212 215

291 31! 29! 29
245 1280 1300 1285
250 3003310:300

230 260 270 270

l H'F  (KM)

The
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IONOSPHERIC DATA

JAN, 1971 | HYES  (KM) 135 E Mean Time (G M. T.+ 9h)

StatiorKOKUBUNJI TOKYQ Lat. 35 ‘42 .Q‘N- Long. 139 29 .3 ‘E Sweep 1 MHz to 20 MHz in 20 sec in automatic operation
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: 1’;‘;‘;100?10051;1;)‘. s si s B ;‘150§ a6 loo G 53170(7)»100 100100 1‘olob
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