ISSN 0389—8237

ION.ANT.—33

IONOSPHERIC DATA AT SYOWA STATION

(ANTARCTICA)

July 1979—December 1979

EONTENCES

Page
R B N R N R L PR A 1
Location of Syowa Station «rtrestsseresesssserssimitiiiiitiiitsiiiisniies e 1
Specifications of the ionosonde used at Syowa Station cccerecrereeees 1
Symbols and Terminology «r«rr+ssrirressesmsmenasasininniieaientinse s 1
TONOSphEric Data reesssesssssensenssintetrtnniin sttt ittt sttt )
Graph of Monthly Median Values s-sssessssessssossssesiiiniiineiiniiunnes 5
Tables of Hour]y Values teereesesernontenioaceinantaeeteesnecasoncrocccascssocies 9
f-plots (Regular World Days) «erseesreerssensecianismnreiinimiennniiiinenees 81

RADIO RESEARCH LABORATORIES

MINISTRY OF POSTS AND TELECOMMUNICATIONS

TOKYO, JAPAN




INTRODUCTION

Vertical soundings of ionosphere at Syowa Station, Antarctica, have been carried
out by the Radio Research Laboratories through the sponsorship of the National
Institute of Polar Research of Japan.

LOCATION OF SYOWA STATION

Geographic Geomagnetic
Latitude Longitude [atitude Longitude
69°00.4°S | 39°35.4'E 69.8°S 78.2°E

SPECIFICATIONS OF THE IONOSONDE USED AT SYOWA STATION

Items - Specificatons
Frequency Range 500 kHz—15 MHz
Transmitting Power 10 kW (peak value)
Duration of Sweep 30 sec
Transmitted Pulse Width 100 usec

Recurrence Frequency of
Transmitted Pulse

50 Hz (by power source frequency)

Frequency Scale every 1 MHz

Height Range 900 km

Height Scale every 50 km

Total Receiver Gain 120 dB

Recording Method 35 mm film and video fax for ionograms

Power Supply 100 volt AC, 2.5 kVA

Transmitting Antenna and 30 m height vertical delta terminated
Receiving Antenna I by 600 Q respectively

SYMBOLS AND TERMINOLOGY

All symbols and terminology in the tables or figures of ionospheric data are
used in accordance with the “URSI Handbook of lonogram Interpretation and Reduction

(Second Edition 1972)”

a. Characteristics of lonosphere

fxI

foF2
foF1
foE

foEs

JOEs
fmin
M(3000)F2
h’F2
h'F

hEs
Types of Es

Top frequency of spread F trace

Ordinary wave critical frequency for the F2, F1, E and Es
including particle E layers respectively

Blanketing frequency of the ES layer, e.g. the lowest ordinary
wave frequency visible through Es

Lowest frequency which shows vertical ionospheric reflections

Maximum usable frequency factor for a path of 3000 km for
transmission by F'2 layer.

Minimum virtual height on the ordinary wave for the F2,
whole F' and Es layers respectively.

See below b. (i1ii)



Symbols

(i) Descriptive Letters.
The following letters are entered after, or used to replace, a numerical
value on the monthly tabulation sheets.

z @ m m o Q w >

oz 2 OR

-~ O

0p)

N<x =< 3

Measurement influenced by, or impossible because of, the
presence of a lower thin layer, for example, ES.

Measurement influenced by, or impossible because of, absorption
in the vicinity of fmin.

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.

Measurement influenced by, or impossible because of, the lower
limit of the normal frequency range.

Measurement influenced by, or impossible because of, the presence
of spread echoes.

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

Measurement influenced by, or impossible because of, the presence
of stratification.

Presence of particle E layer.

Measurement influenced by or impossible because the trace
has no sufficiently definite cusp between layers.

Interpretation of measurement questionable because the ordinary
and extraordinary components are not distinguishable.

Conditions are such that the measurement cannot be interpreted.

Measurement refers to the ordinary component.

Man-made perturbation of parameters—Presence of polar spur
traces.

Range spread present.

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

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

Volue 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
outside the height range recorded.

Measurement refers to the extraordinary component.

LLacuna phenomena, severe layer tilt.

Third magneto-electronic component present.

(11) Qualifying Letters
The following letters are entered in the first column before a numerical
value on the monthly tabuation sheets.

— —~mg >

Less than. Uused only when fbEs is deduced from foEs because
total blanketing of higher layer is present.

Greater than.

I.ess than.

Missing value has been replaced by an interpolated value.

Ordinary component characteristic deduced from the extra-
ordinary component.



Mode interpretation uncertain.

Extraordinary component characterisitic deduced from the
ordinary component.

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

Uncertain or doubtful numerical value.

Measurement deduced from the third magneto-electronic
component.

NG 4 o2

(iii) Description of Types of Es
When more than one type of ES trace is present on the ionogram, the type
for the trace used to determine foES must be written first. the number of
multiple traces is indicated after the type letter.
The types are:
f An Es trace which shows no appreciable increase of height
with frequency.

1 A flat Es trace at or below normal E layer minimum virtual
height or below the particle FE layer minimum virtual height.

c An ES trace showing a relatively symmetrical cusp at or
below foE.

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
lower frequency end of the ES trace laying clearly above the high
frequency end of the normal FE trace.

q An Es trace which is diffuse and non-blaketing over a wide
frequency range.

r An Es trace showing an increase in virtual height at the high
frequency end similar to group retardation.

a An ES trace having a well-defined fiat or gradually rising
lower edge with stratified and diffuse tracedpresent above it.

S A diffuse Estrace which rises steadily with frequency and
usually emerges from another type ES trace.

d A weak diffuse trace at heights below 95 km associated with
high absorption and large fmin.

n The designation ‘n’ is used to denote an Es trace which cannot
be classified into one of the standard types.

k The designation k is used to show the presence of particle E.

When foEs > foE (particle E) the ES type precedes k.
c. Definitions of the CNT, MED, UQ and L.Q

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 the upper half of the values when they
are ranked accrding to magnitude ; the lower quartile ([.Q) is the median value of
the lower half.

d. f-plot.

f-plots of ionospheric data are illustrated only the periods of the Regular
World Days of every month.



IONOSPHERIC DATA
MONTHLY MEDIAN CHARACTERISTICS

00

foEs

22

h'Es —

"

20

18

16

SYOWA STATION

h'F

14

foF2
—i
D —ad
1
!
|
A
h. N
4‘\
TN
[
\

12

foE :

10

v 4
\
\

08

06

Rug. 1979
h'Es

04

02

7

00

(=) =3 (=] S =]
o o (=3 = 2
el =3 3] = o

«

Wy NI LHOI3H TVNLYHIA

200

15.0

4.0—— foEs
\ 7

o o O o o
o © ~ W

ZHW NI (°3)AON3NO3Y4 TWOILIMD

o ['3) o w
™ o~ o~ -

00

1
22

20

18

SYOWA STATION

h'F

16

foF2

14

|
foE

12

I

10

08

06

h'Es

\ !

04

Jul 1979

02

|
Ry

o o o o
o o o o o g
wn s o o~ -_— o

WH NI LHOIFH “TVNLYIA

15.0]

o o o o o o o wn o w
o © ~ © un < “ ~ ]

ZHW NI (°3)AON3NO3Y4 TWOILIMO

45°E MEAN TIME

45°E MEAN TIME



JAIL NV3IWN

00 2 02 8l 91

3.5

14

4

0l 8 9 w0 <¢0 00

n

Py

> o

™\
S
~

0°0l

002

ImI[

EFR

s3I, U]

——100¢2

0¢

¢4.4

= 005

NOILYLS VAOAS

8161190

ZHIN NI (°3)AON3NOIY4 TVOILIMD

W) NI 1HOEH IVNLYIA

JAIL NVIW 3,57

00 2 0¢ 8 9]

vl 2l

0l

80 90 ¥0 20

wn

\K\

et

]

704

b

™

(%]
L

304

g

mm_.oup|~ y

-—"—

‘lh~ il 8

el

0°01

0°02

s3.y

SEFR

002

00€

AN
"

00V

00s

NOILVIS YMOAS

SOILSIY3LOVYYHO NVIAIN ATHLNOW
v1lva OI43IHJSONOI

G161 d8S

ZHIN NI (°4)AON3N0O3YL4 WOILIMO

WH NI LHOIFH 1VNLYIA



JAIL NVIWN 3.5V

00 22 02 8l 9l 14

Al 0l

80 90 v0 20

I

|
T

0°¢

S ¢

0°¢

oy

0°S

09

0L

0°8

0l

00¢

00€

00v

¢d4. 4

14 |
Al

L,

= N

NOILYLS VMOAS

005

L6139

ZHN NI (°3)AON3NOIY4 TYIILIMD

WY NI LHOIFH VNLAIA

00

JAIL NVIWN 3,57

2z 02 8l 9l

14 4 0l

80

30 v0 20

0'¢

0y

HH o

0°S

L4104

0°'9

0°L

0°8

0°01

¢d404

0°GI

(%]
L
=

002

00€

R,

N

00¥

244

1 L L

NOILVLS VHOAS

SOILSIY3ILOVYVHO NVIAIW ATHLNOW
Y1lvd OJI43IH4SONOI

00§

661 AON

ZHW NI (°4)AONINO3Y¥4 VOILIMD

WX NI LHOIFH TTVNLYIA



IONOSPHERIC DATA

(G.M.T. +3 1n

E Mean Time

45

(0.1 NHZ)

FXI

1JUL. 1979

Statio$YOWA STATION

automatic operation

in20 sec in

MHz to15 MHz

Sweep 5

Long.39 35 4 E

)

Lat. 69 00 .4 S

T
i |
o e o o0 | 00 | O e
o~ o~ M NN
S PR I, HoJ.
o~ < o~ © N aM e
N o~ NN N
o 1o =)
....... S
- | - ~ s N N
o o~ ~ ~ o~
-] [=)
(=1 Neal =4 O s N ey
o o~ NN N
£
o > = o ~ o} o
- - ~N M M
o |@m © ~ i - N~ o™
— it -— oo 0 ~
N~ o ~ © o © Ne)
- - N~ N~
© >0 (XM <0 XN [ xO D ) ©o| vl - O o
g n! on NI NS~ © - NN W 0
i : : ] |
O [Xe | N X0 (XN X0 M ~ ! o ] n 0 (N0 > (0 | 1D ¢ N N~
-— 1 0 N~ N~ o 00 0 ! ~ [ N~ o, oo © — o~ 0 0 r~
1 ! : : : : o- 16 |
............ s dens S S + H H H H H i
< XN X0 (X0 m -4 Xe— ! O} 1>M D o n xw [xO ! O N xOo <+ ~ 7o) o~ o
- ~ ~ } ©o! o o © 0 ol @ : =T <N R o~ © o «©
[ S \ ! i §=) o : e O
- R L i - - - S B
™ Ml o) wim [xO n o 4 I X ~ 0 e ey i X X< l@n | m 0 o~ o o
- N0 o\ 9] MY 0 o0 0! O ® : = B« SN N ~N o0 N~
...... [ R ! =) ' ! = ' e ' | ! 1
i 1 1 1 i i ' i 1T T T
o~ N IXO L oS =X O N IXIN (XN i O ixe ey | o L
o 0 ~~ L~ VN~ 0 © © ! G N SR = N Gy NN o~
2 : ' ' | | | 1 | - ' ! '
- oo, M O W N N O XN 4 X0 x| — | ¥ N 0 o
-— ~ N~ ~ N T N Y T N N - T ST S NGNS 0
o H ! i ! ! ! :
........ ! P P bt {0 ! W !
=} ~Ym o ol o m g X = =0 (x| o <+ 0 e
- “F n N~ 10 N N0 0 N
> ‘o > > TS S T S e N MU = BN TOR S = Y N DO
s ~ &+ 0 0 wn N~ P2} n o NN 0 N
” L R Tl e e ———
© I [d) @ > < N = - O XN~ © ~ e O S
=) PN < al o on ™M =} ™ @ N1 01 A¥
e | ' 1 ! ! g
~ oY lex N> < ~ Nl o~
= ) ' <+ ' o | &= sy )
© ~\m e -im i« © N N
{— ~ i wn =3 - N
0 o\ |m ol e W O N ol N
o [ial ~ o - <t 3 M
‘‘‘‘‘ food
< e \m 8] < lis] <C < o) ”mn i -
= %) = G ™
2 ) )
f 7
o Y m m o0 | <T <€ o N~ O 0 [ V]
=} ' ~ o oM "M
! F=
o~ 1< << < o 1 n~~ o~ N Ny N
o : ~t M o - ! 0
S R VU WU (U SR SR FUTON SR S SNSU — S I—— N - J
— o < < < < < — O o N
o o - 3 0.
: e
o < T < <t < o 0! ol N W
p= p=s Mmoo
< H i 1
3/ m o — il @i+ iw _M ' m <
3 i i NN ~ N giWisia

L aboratories, Japan

Radio Research

The

|

(0e1 NHZ)

FXI

{JUL. 1979 }



automatic operation

in

in 2C sec

E Mean Time (G.M.T. + 3 h)

45

MHz to15 MHz

Sweep 5

IONOSPHERIC DATA

MHZ)
» Long.39 35 4 E

al

q9]

Lat. 69 00 .4 S

FOF2

STATION

,JUL. 1979 ‘

Statio$Y OWA

10

T T T T T
i | H i ! ! H
® < © < lu < < : < o < lw us > < = Y
~N ! i HE T R o
1 1 1 !
; T - b
o =< < < N~ on\m [+e] < L [os] 4] 1< i< woe = >N < < Lo
o~ H - - | L ! | e - I
; f ENURE. SRS S £ N ; - (I
j ; 1 1 i |
—_ e oo !« o < 2] i = m ‘o o < < [Tal o} > fen e !
o~ N | H | i - ' | e
(= L I R b S ; i LI
1 H 1 H ; i i
© |lm jwe i< m m @ m @ e« ;o \m win i< win < EST -
~ - ' : | : ! ' R - ! ' :
; i : g : ” i “ . ] ! i i
@[> N > 0'm m o O !N~ m 0 luN < wm o Ne wn \em | um o
— L I S AV : MmN e MmN o~ L M [\ o
12 ; ; i + S (. i H f
© (@ w | e~ xn! olm @ ! Oluole~) ~iwol ~ ! 0! O lum \uh >N o
— i i V1 M : I Ny 0 n NS 0 N n M ~ M [
; : ] \ A ! 5 = I ! =R
~jbem Lol Al O O lael 0 o ko) M L0 o~ 2O e | 00 \eO fuwos »
s SN~ N0 T A BN BT M N~ o~ ~ n o M ~
' ! i ! ) ! ! - ! ) -
e i i§ 1 t i
© O N~ M INe ~ \m =2 LN >0 e ] & O o (D T - \xin (w0 o
- nlog 0 ~~ - PN~ [T ) ) ~ ! 0! n ] 0 wn 0 !
! ; ; : : = ) W - S = =)
{ : : : f i 1
v nikn ! o1 o & (40 e @m0 N~ 0 O WO oo | m ! - o Noxe T2 o
- R S N T ~ <] ~ ~ o 0 N~ v} ~ o - ~N
i H = =) : ' - | |
+ t
< - M ive o e [N V- NN <& (w0 N e | @ \n >N | >0 [3N) =\ < ~ ! !
- ~ © ~ ! o r~ o N~ 0 ~ 3] ~ ~ 0~ ~ ~ N~ N~ oo o~ ~ ) ~ Y -— ~ !
= o =) = = ! : i2 : = - : :
+ + +
™ (L0 jxN~ (o in <+ w0 fed o O ilxn) O xo Lo (@ o Mo NN @ S0 o o fe | & m | i
- 0 0 O ! 3] N~ N~ 0 o (9} o N~ 0 ~ N~~~ ~ ~ N~~~ 00 ~ ~ — N~
= it : =) - i o = - - ! H
i ' i ] i g f f
N [ & w00 0 < YO m N w0 MM O fun L O i M O [ NO O juwwn 8”R1”F6 o~ jexOon n ' o~ © i o !
i ") 6M.6“ -] ~ 0 ~ Ne) ~ ~ O W 0 ~ ~ 0 el wo~ 7. ~ N~ o i - NN~ H
] o ) 2 ! > 5= = ) = i ; )
T i ? i T f
- u wr lm wr O [+7] W 'm N e (N W0 jwe M m win o [ SRR M ke (L0 WO (N e L | O M O -— NN WFS U
— O | N~ wn Nel o Rel o O s T - n Rel [7a) el Rel Ne) nlool N~~~ — NN o N
2| " , S . - bl
o |u Lo fw im e \o oo g [ (A WO e N e @ wo csim —lue\m fwo je~ o LM \@ us o kN T O 0| © N M s e
- A | 0 SN n n n Wl M ~ < ~ - 4 n el N N 0 O 0| - N noo-
= : - ! = io : = : =) i :
N j i H i 1 j 1 i 1 H i T
(=) [ TS [ ‘@ weo YWtn | M MMy N Y0 ey . < wn oo < u~+  m > > LON (e (L0 \HD- N (eeD W w | uatn =) N~ N o
o Mo i H ~ M ol N ~ ~ 0 ! ™M Mo M ~ o~ A R I P=3 LN N M
| H ) ) - i i ] | ' i
: i | i T i i
0 |0 | wM o et Yo m wMm o (" ('S wn I T m o m < a << [sa] 5] > < [- AN TN S AN KO | b (-} Ny ] kO
=) Lal o~ ~ ~ ~ [ g} M ~ o~ Ji S ™M =) I Ml Ry i e
) ! = ) ) = ) : i
[N TR R PO VR VO VIR« I W o N TSV I B 4 w0 | > [ L e < o) < > o im wlm e s > < WO la > iwmia lum | N~ NOLN wo) e
=] M [} ~N | T ~N M ~ M H ~ o~ } 1O P P - MmoMm N
=R ; : =) e N =) : :
H t 1 + t +
© (< < o < PHM YO W o M 00 \ e U < >un | < o8] m < < wO Y m m < wey m < Lo Lo 'm S < ey @ MO ety e
=) o~ TR a2 M M o~ M M M I o~ ~N M ' o~ o L 2 2] o~
>, I =) ) :
! g Y
v < < e = [T RN m m W | wh N S o < m m m m < N < m N < < U= | <C m U < =00 w e L L A
[} o~ Lal Lal o~ M M o o~ =3 N ~N
i H 1 t t 1
<+ |u < Lo < e X<t @ @ < e | < < < @ < << < < win \ M o < fad] < X | m < w < jue | 0 M lwe e
=] - M 1 1 M o~ o~ 1" e =) PN MmN
= ! i | ¢ g :
f | H L '
™ | < << < << o\« [ | < o o | < << < 1] 2] m < o < m ) < < < RS < b < | < ™| O ; 9
= ) i NI - ~ | o 0
- T == t T
N < < < << < < [ad] Q < wo n o< S o < > m < < < [=IE. < e noc < AN | << o~ ~ [ S 4
= ~ M o~ [7a) ) - o : o SR R AN
= ' : ! ! !
..... 1 I (TN (I T !
- |< < < @ N <€ o Q < Win \ < < < 'S [ws] < W e < m < < < < < e < . O i< < — Uy N L N
=) [a] ~N M o~ ~ H = Pm MmN
o i H i
T + t t
o |< 4 wo i< < < @ @ >0 0 0 > o© < < < < = < < < < < < < < | mi< |« o ~ el &+ 0N
=) o hal = o~ M Lal [ [ o ~N M
=) { | ]
= ! 1
' Sl — &N  ® ¢+ YO N0 @@ Ol=Nl®ig+ i OY©® N~ o o ! — ElQig!lag
i gl i@ vy N i@l el m S S, s R AN N N Nl AN N NS i®l= w i W 35413
i " H i i H

Laboratories, Japan

Radio Research

The




11

IONOSPHERIC DATA

o

‘JUL. 1979 —| r FOF1 (D.01 MHZ) 45 E Mean Time (G.M.T. + 3 h

’ ° v

Statio’YOWA STATION Lat. 69 00 4 S , Long.39 35 .4 E  Sweep5 MHz to15 MHz in20sec in automatic operation

Hour

00:01:02:03 :04:05:06:07Y08:09:10: 11 12:13: 1415 16{17 1819120212223

Day

2

©
R

00:01:02:03.04:05:06:07 08:09:10:11 12:13: 1415316 17/18:19Y20 2122 23

g The Radio Research Laboratories, Japan
}JUL. 1975 ‘ FOF1 (0.01 MHZ)




12

IONOSPHERIC DATA

‘JUL. 19797

, FOE (0.C1 MHZ)

IJUL. 1979 l ‘ FOE  (0.01 MHZ) 45 E Mean Time (G.M.T. + 3 h
Statio®YOWA STATION Lat. 69 00 .4 S Long.2? 35 4 E Sweep5 MHz to15 MHz in20sec in automatic operation
oo 00 {01 0208 04050607 0800 10 11 121314 15:16 171819 20|21 22 23
I K B A A A A | A I
1 175 160 A
K G A Kk Al Al AL Al Al A Al )
2 310 260 200 1120 :
3 A A
,,,,, e SN W s— v.,,ni‘,,,,,,, SEpRIEEY. . MUNT=CN S
B 4 |
4 B\ B ; i
U S, S ICI S NS WU W R S NS S § -
K A A A A 2] B8 K K
5 l190 130 160 160 {110
K\ A c{ C\ B 83! B, B :
6 190 :
i B P S
L, B! B B! BY B! B! B! B8 : i '
Al Al B, B, B: B! B B ! [ A S S
8 ) ] ! 3
TS nE SN SR
9 U A K 3 A B B B A A A 8 H ) '
300 {440 i ‘
I SIS T
A A A A A A B B )
10 180 i
] K K 3 R B 8 B ]
11 170 M70 {150 1160 i
B8 A AL Al A A\ B 1T
12 110 110 ,
B B, B! B A B: B\ 8. | [ : !
13 200 P
21 AT i A AP Al ATTHY T [
14 180 120 M00
B, B8i B, B\ B: B B B T KN T J K
15 140 330 340
16 B B B B B B WU R B8 K K K
150 210 190 115 320
U K B B A A A B B
17 250 i320 160 220
18 8! B{ B 8 B| B B{ B\ B K|
360
B! B K. 3\ B! B! B B 83U FI | Y\ T T K
19 360 340 150 130
K A B A B B B B K "m"”“l( J K U l( ____ IE “""k“_
20 180 190 190 | 190 320 300 {390 170
K B8 B B B B E 8 B B | K K
21 400 g 150 120
22 B B B A B B B B C !
Ki K B! Ai AWR) B F B I
23 200 {310 200 195 180 160
gg 1 KKK ) Al Bi B8 B Bl B8 B B T T
4 1360 370 320 |
K1 K X 81 Al Al A A WY A B
25 1320 (400 {190 200 165 1155 i
A A B 3 8 8 B B B K X K
26 300 350 {620 510
KY A adi Ri B B 8 KUK
27 300 190 1180 160 135 120 200
____ K Al TR TAY VAT AT aYB Y
28 380 190 {15C 155 i
e T St T I EERE \ S B e et ST PR B s T T ST S S +
K K UK AT A B A\ A T
29 340 {270 285 350 180 {200 ieo P
K iJ K i T L-Jl(iilf\ 777777777777 A 1 _”A A —A— A A _+ ----- 4 K
30 400 {400 300 190 i i i ; 160
= g e S ik . - o Mmuas  S— A — L S L —_— § M
J K Kiu A A H A A A H B ' 1 H ; i
31 1240 110 1100 90 {140 {2080 155 P T
00 £01:02:08 04;05;06;07 ,08;09;10:11 121131415316 17 18 19 20|21 2223
CNT 61 4 sioSY 1) &l b 3N 4 4 8
TR T 1{ ' K K i K K
MED 180 {188 {160 155 100 1170 1140 250 2230 330 245
--------------------------- - LK 1 K K 3 K ; K“}-“kd‘
uQ 190 1192 1165 160 199 165 810 325 i390 (350
777777 SN AN S SUSEES: it ERNER AN SRR EeR . G L
; i H ! LK KiK. K K
La 180 {170 {160 {155 62 1130 175 1138 1220 (145
The Radio Research Laboratories, Japan



13

IONOSPHERIC DATA

(GM.T. +3 b

'E Mean Time

45

|

(01 MHZ)

FCES

|

‘JUL. 1979 ’

automatic operation

in

MHz to15 MHz in20 sec

Sweep S

Long.39 35 4 E

Lat. 69 00 .4 S

Statio$ YOWA STATION

- - r T - T T T T T T T T T
H T H H H T H 4 T H 4 ! H ! i : i
H 1 H i i i i i H ) i H ] ! H
™ <0 | @ Lo L..,AO ¢ | ¢ TN 2+ N \Mm A ] O e I N TN (M0 00 | 00 NP | N QM O (L (M (@0 (SO O <O ~ o O IO (O (TN
o~ ~ N IR 2] wooMm N NN oM om L] M 0o M M N [ NN N e [7a) ~ ~N n - - | o~ NGm ™M o
) i i () = i 1 e i) H 1o 1 li=y ' ) [ e ) (T} - = = ] ) = -
. + t + - : + T S e L T e T T SN B L
o~ - '<in NN @ |~ miN~®D m (<o N 0 XM ol ®i O - ixo Mol M N 0NN N =IO < oN | o ! N M0
o~ [\ - M| - - PN M e [ AT o B R ) - N M NDM o N e e - V| ¥ - o~ - o~ o [ ™M e
I 1 H | i ; leg 1 H : | H H - H tem . - w
t e S\ E $--- - R + t + + ; t ol TR e B B e S
-— &4 <0 ! Vo ¥ ' m o mm m o e O e .m M M ! ' m , ~ - ~ o Lo N \YIN (e | e ~ oM -— M - ~ ~
o~ - MM - NDoM H MmN e - N N ) N e Lo Lad M M - ™M - Ll o~ o~ o L] -
iz ) ! ! i f H H S | SRR I H H IS N R o w e TR e N (e } w
i : ' : 15 ; 4 ; 1 v 1 1 i | i 1 ' i
S m | N «M i m m m M < m m | = M -~ O &N O nim v n -, 0, N 'm ¥O | 0 1N aN | - m o o =] o ~
o~ e M ! 1 N e N e M e N e L) - - - - M N - MmN o~ o~ o~ (2] -
\ | - ' ' ] |- : ! ] | ] NI | | | - | | | |- |
H ' f v i ' i | ' | N T i | i : i |
=) & <~ N~ mN @ m - MO m~ | m |00 | N N0 NN N 0 m <N O n M ~ N~ oM 1M i~ i@ moo (=) ~ 0 o~ M
-— - (] - N H PN e Ml M el ) - o~ Ce N - o~ - - - - e - = o~ - o~ -
' P 3 ' ' i H H ' ' H i H i H 1]
= rE i mE ) - £ N W i = 1Y) i Jr..r._;:d u
@ (m | M 8 OM I ONND D O mN (O @ 0 0 M ine ) Mool N DO L O (@ | v (0N (< o mN [ mo v | e ©0 MmO N DO
-— e N M N H R o - M NN M - N ! Ml M =1 e N e NN e o~ NN - — o~ o~ ~N -
' L L 1%} w ) w ! 1 H L ! 1 Y | w ! w ! i) = ) L 'Y w w!
..... S S e + T T T- t t t e i
~ N <O 0 (N DO D MM M @0 (MO MO [ ON [MO |+~ (M- MO DN Im | O e N 0@ MMy \mO {00 MO e~ | N~ o MmO & (@moco
> N M e N o~ 2] - N - el - 1”2,1”2 PN DM NN N N e ~N ! LN ™M - -— o~ o~ o -
e wow w w woow Woolwow Tw W : i : wo w w ! : fw - w =) w
s ' N PO DR P T ! e T ' ] !
© NN (<M [ @N meo (M On |Me [OM | D0 ol nion o m oM oM e (@O (oM Mo U oy (DO 0 \DOY (OF | N (<O | © | O | © N~ MmO [MO 0
-— = M M - N o~ ~ - N - e N ! oM I e e - M e — o~ n - N e -— o~ L ~N -
- Y W1 1) W W : Lip : Wi STV RTY) (TT LI W 1) 1] ) ] ; ) )
' i v 1 T 1 H i 1 H . H 1 H H H -
T2} O lv M (@ o Y Mo [ on [ m N4 MM MO D @O (O~ o © @ oN 0O @ @ [(Me © MmO  On Do mo MM | o~ (0N | 10 0 Me OIN
-— - N N oMmom - = e N - N e ! R S VA oM e - M - o~ M N e — [oV] M -
D i jw  lw wooiw ! Pw W W : W W EN—C] LW w w o) H w w
< |- las ! « 0 D o~ Mmoo N N\ 0o <k (M0 | & i@ Nio e oM moNm | 0! 0! N OF\@Nn! ! 0! O <o <N | < | 0! N iog |
- o N M Mmiom R - o~ NN o~ N M0 oM - N e &N o~ M MmN~ - o ~ ~ o~
b0 e YO fw \w o lw lw i W= jwo lwo W il el =] ' = 2o
+ + t
™ —lah ] S im (AN MO @« m ] 0] NIMO <N =] O D QN X0 O MY MO MO | 1N O 00 | M \0e 0 [T S S N - 0 o~ ~ o
- o~ NN e N HEE I Y ~Nom NM [7a) NN N0 MmN e NN n o~ NS N e - o~ N M -
- ! 15y woow ! : Wi ! i w w fw Y tw w : 3 L : w ) H =] =)
e e S T t + + + + t t
~ Ol ! Vo e <O \mNi;m N i@ <O \@® ! 0! NI 0! m MO e~ @ imN | 0\ Mo MM N MO0 Qe (O V! OV O | N | O NI O o
- M - - N0 o~ N onoMm - N N e ~ N Mm NN NM N N e ~ o N M — o~ N -
! : > Y4 STV B ) ! ! ! | Wi Wi Wwooiul } | uy | s ey 5 i
v 1 ! f v 1 1 1 i i H f H ; 1 7 " H T i
- ~ © <O o L] o o N D | o\ mN <o N | ol : m | - @ MO WVim | N O MO ! = \OM | O | O (00 L0 (OF | = N ~ ©
-— N - M ! H M e M M N e Lo NN NN N NN NN DN - N e - NN o~ -
- H | H w s W ! ik i e ' w ' ] w ' ' 1 ' :
H T E H 1 H H T 1 ' H 1 H H H H
o o~ 00 o m <O l0 O O O o« - n, O, oo (L) [ ] I ] N m 1o O o Mmio N O on oM janN o < ! - o o
—_ ~ - o~ ;N PN M N AN el D e oM MmN PN o ~N Lo - ! = N — NN N o~
; i) p W H H H i I ; i : | i : i3 ! . Hon el ; ;
o =N N<) MO Qe ®MX @ | OO | — O | In] O <®| O ~io | o imn o o ™M V! Mgy <O o Nojxn ] 0| o ~ i © <~
o M - N § - = | PN MmN el 0 N0 - 1o e MmM (SIS M MmN (aY) NN e o NN L2 I ad
- ) W b ) ! ! ) 1 i HDY) ' i ' - - | - ' . |
i H H ' H H 1 ' i ! ' H i i
© ~ O L= 1M | O |0 | wnim e on | e < <O o Vwim ;] NG M~lm im0l &M< N N~ O (< <O | © Moo - ~+
o ~N ~N o~ N - 1 1om rN o] n M M S i ™M ! Pmo™Mm ~ o~ M M MmiM N =] N M o~
- i i : | = \ o | ! i | | | - ) | ] !
: | f T i ' i H ! i ! : T
~ 0! Olarim |d-lawn 0 'col<n! I~ ! N nm ~ 0l Olm 2o m | Vi<0] V! O <~ V! ©! Ol€0 <+ | | O M K~ i«
o M ~ M PN - MmN N - e N m X3 Mo M M e M wn M NN ~ MmN o NoMm o m o~
= 1 = = H - t=y i ) b 4 ! H ' ) ' | = ' = ! x| i, i i -
j i A : : s I e Ry 1 ;i e . T ) |
© & w00 O O N -m 0n < n i I ™ oim o <0 N« o M, onlm N~ Yin 5N D N 00 © O SW, 0 %)
P=3 ~ M ~ MmN o NGom o~ NN ! R Mmoo e ) o~ N Mmoo M| o N oM ~
e ) 2 H H e | i ! \ | N i - | H H - H 5 o ! :
t t : e == H : \ t  Cr— + ; i 1 1 i i 1 1 '
w0 Wi N N iaM Y N im D 0 D Nl O D L N e 0 N e (D (O I 0 m INER IS 00 N
o ~ ~ L ML M ) NN M R \ o MmN Mo N ~ - (2} Ny < | o N o~
. SO H H H ] H H H ; ! | 2o i, S o ) = i) ; H
| H | . - H 1 R i R B =1 i H ! T
< ~N wn O N 0 M ) o] - O (<= ] 0] i XV O ¥V, Vim A NE. d = Ja:) — <L) 1M ™ iAM . N <+ nw.: o, o 0
=1 o~ ~ - M 2V M | MmN M o™M ni ™M NG m D 4 wno M - o~ M ~ M =) N Mm M o~
b ) ! i 4 J | | ! ' 3 ! =3 . b} b by ) > | )
| : ' ' J :
) — T M o 4,"3 o H I M~ I¥e ! N0 <O <N | 0O <o) O O o~ -] mooN ™M -
o ~ M [\ < M R ! N MiN M NGom n 3 n [ = N M
= =5 i ; ! ! 55 - | ] i =5 ] ! !
e 1 ! N LV T , ! ! T
o~ MO | e o N T+ g n [} INMN L NN L 00 e <~ (0 | N i i ]
= < < g} [l M 3 %) ™M ~Nom 2l Mmiom <+ ™M o~ M| o ; om
- - ' : i) i) = ! = - ) : i
_ . : , , B v s s
— |~ ¥ | TON o0 o~ Mmim - =} O IMN IO KO T N (<O 0 w0 e | e QO 0! O -
= ~ M o~ ~ M M oM NS N ~ M M MM - M| o MmloMml ™
- = i | ] . = —y - i i i
A R SR - y R T N H T i
o |TN i< © < M\ M 0N |0 TN %0 v VoI 0 IO M | © O m! ol ©
o M M - Lal M M MmiomM R NEEE M - MM = N o Mmiomim ~N
- 1 - ' 1=y ) - H - i
& i f t f = fa)
! H N ™ gD I~ ! ! o = — o [}
? G el bl b Sl NN N N N NN N ®» @ 5 W_ 503
i i i ! i
i H

Laboratories, Japan

Research

Radio

The

(a1 MHZ)

FOES

‘JUL. 1979



14

IONOSPHERIC DATA

(G.M.T. + 3 n

E Mean Time

45

(0.1 MHZ)

FBES

Lat. 69 00 4 S , Long.39 35 4 E

JULa 1979 ’

automatic operation

in20 sec in

MHz to15 MHz

Sweep 5

Statio$YOWA STATION
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IONOSPHERIC DATA

lJUL. 1979 ‘ F=MIN (G.1 MHZ) 45 E Mean Time (G.M.T. 4+ 3 h)

Statio®Y OWA STATION Lat. 69 00 .4 S , Long.39 35 4 E Sweep5 MHz to15 MHz in20sec in automatic operation

Hour H

- 00§0|§02 0304 ;05:06:07308:09:10 ;11 12;{13: 141531617 1819202122} 23

B
1 9116 131 12Y12 1 24 ;12 8Y10 12013 13\Y18 ! 16 911 913 12 8 8

2 3 8 921321251910y 12 10 9111110 9 8 9 8, 8 8 9 ?:10 9

3 9 8 8 g8Yy12: 101210 8 2 9 8 9 9 12 9 8 911511 9: 9 8 8

00:01:02;03304 050607 08 :00: 1011 12!13{ 14151617 18i191\20 212223

CNT| 21 031§ 31§ 313131313131 31303031 31§31 /3130 3131131

MED| 9110 13} 15314 {1513/ 14131131 1411617191 1911816 16119 i 12

UQ | 12118 201 2222} 23} 22} 24\ 2620} 24| 2830 | 36| 33 37\28: 22! 221 21

LQ 8 3 94+ 10y12{ 10 12| 10 910 9:11y12 141212312 12112 ! 10

The Radio Research Laboratories, Japan
JUL. 1979 ‘ { F=MIN (Oa1 MHZ)
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IONOSPHERIC DATA

°

M(30C0)F2 (C.Ol)J 45 E Mean Time (G.M.T. + 3 h)

DL. 1979 l

Statio YOWA STATION Lat. 69 00 .4 S , Long.39 35 4 E Sweep 5  MHz to15 MHz in20sec in automatic operation

orl00 {01 02 03 04 05 06 07 08 09 10 11 12 131415 16 1718 19 20212223
A A A A F A A F F F F F | F B Y B F A A
1 250250 250 290 1290 {325 {230 315 {310
AR TTRTTRY AT AR T FY R RO F T R R TEY T F! FIU FURWPR: A 8
2 250 285 320 {320 {340 {340 340 1310 320 310 360
U ri AT A )
3 310
4 A B A
A A
5 300
AL Al A
6
B, B! 8
7
B B B F
8 5
v A A 3
9 310 0
F F F
10 (290 1300 295 0
F
111270 320 0
Y A F
12 310 5
B! A A A
13
A F F A A A A A F F
14 250
AT Bl B: B8) B B, A; B8\ B| A
15
A A B A B8 B A F
16 300 250 1270
A u_yY B A B B Y B B
17 45 408
18 A B A A B A 285 A A
A s B A A A B8 B F
19 (320 290
“““““ Al B! A A Fi. FIUFI FY Al B
20 270 {270 {270 1270
A 3 3 B3
21 A A B A Y
R g P
292 A A A B8 B 3 A A Y ‘é \CI)
Al A AV AL F U FT Ry YD FDFLFN F JRWF
23 280 270 1260 {270 290 330 1330
Al Al A A B 8 Al Fi B J R R H
24 280 330 1310 {350 {390 {300 320 (330
A A F A A A A AU R FiJ F F R
25 285 1320 1310 1350 \350 {370 {320 340 350 {340
A F F R F FWU_F F F B F J R iJ R
26 300 {290 1270 245 1270 1250 1270 \270 1295 300 \320 {315 1340 310 315 {320
A A - B U F A Y F rrrrrrrrrrrr f i ddF‘ ------------ _"F F
27 310 300 (290 1280 300 {310 {320 {340 320 {300
A A AR A RL RT YU RWR y T ! A
28 ; 275 1300 {280 {320 \320 {350 350 360 {280 370 370 320 1290
AL AL FUF U F T PRy R RO R RN HORTTY VR F W F AL Al A
29 1350 1300 260 290 {300 \310 330 310 \285 {315 (320 1310 310
AR TR RN AT AT TR A R U R R YU RT YT FTTBY YT YT AR
30 | 245 310 290 \320 {340 330 310 335 i 340
T A A Al AL Fi FL FWUFLFiI P U RJ R RURY YiUR! U B U R RIUR]
31 i 260 1240 1260 1250 \270 1295 {320 {310 \350 {350 ;340 310 260 {350 {350 320 340 285
00 1 01:0203 0405 0607 08:00;10 11 1213/ 14{15 1617 1819 20212223
CNT| 6! 4! 7! 4. si si11i12 121721122 28! 272723 25 27{ 25,19, 6 7. 5: 5
............. sk W SN R S SO SURPUIDS. TREIOMI SRUIG SHJSRIEE SR 2 R RN S e H "
Fi ST I A A TR P U
MED|305 300 {300 1275 260 127G {260 1260 1265 {290 136G 310 \320 {330 {320 {320 320 {320 {335 330 310 310 320 (340
JEE R T — | e e v orer R DO | = W (IR - 5 S RS
T . Fi Fi Fi1 F\ FL Fi FL_F TR ; e R R T T
310 (305 {315 1290 260 {270 1265 (270 \280 {295 {310 {330 325 {340 {332 332 \330 |322 {340 ;350 320 320 320 340
TUET PR I S R A S S R TTEY T TR
LQ 290 1300 (292 (270 260 {260 {255 [250 (250 {280 {290 1300 300 310 1315 {310 310 [302 {320 320 300 300 1290 ;310

The Radio Research Laboratories. Japan

M(30C00)F2 (D.01)

‘JUL. 1979 1
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IONOSPHERIC DATA

1JUL. 1979 ] l H'F2 (KM) —‘ 45 E Mean Time (G.M.T. + 3 h)

Statio® YOWA STATION | at. 69 00 .4 S , Long39 354 E  Sweep5 MHz to15 MHz in20sec in automatic operation

100! 01 02{03 04 0506071080910 11 12i138 14 15 1617 1819120 21 :22: 23

00:{01:02:03t04:05:06;07 ,08;09;10:1112{13! 1415316 1718 19. 20 {2122 23

The Radio Research Laboratories, Japan

JUL. 1979—| , HTF2 (kM)
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IONOSPHERIC DATA

°

JUL. 1979

|

HYF

(KM3

IJUL. 1979 } l H'F  (KM) 45 E Mean Time (G.M.T. + 3 h)
Statio® YOWA STATION Lat. 69 00 .4 S , Long.39 25 .4 E Sweep 5 MHz to15 MHz in20sec in automatic operation
D.:W 00 :01:02:0304:05:06;07 Y 08:09:10 ;1131213141516 {17 :18:!19Y20{ 2122 23
A A A A Q A A E A A A Y B A A A
1 359 430 385 255 \230 {240 1230 {210 205 1210
Al A AP AY Al Al A A N B Al B
2 340 (250 (235 1230 \205 (200 210 {195 230 (225 {220 {275 270 {230
A A Ai AY A R YT P R "I Aﬂ" A A
3 %25 (400 1400 {350 \290 300 {255 {235 230 {225 {295 1220 240 {250 235 250
AT R TR AN AT AT AT TBY B BT B BN BB BTN T g B BB T A
4 250 250 255 290
A A BIE B\ 1 N gy Bl AT A
5 370 335 W10 1415 1400 1315 340 {325 {250 1250 235 1250 {240 {290 V70 1230 1245 350
A A A A A A A H G € 3 3 B B B B8 B B A
6 400 {375 335 1340 270 {225 {240 255 i
8 B B, BY 8, Bi B B8 B! 8 B\ BIE B 1 _\_ 177 TN s B T BT B
7 290 295 1215 265 @25 {255 i
i B B B! B B{ Bi B, A A E B 8 BE Y TBY B A
8 355 {330 {300 {300 \230 275 265 1275 235 (250
EAI Al Al A\ A B N B TN Al
9 |325 420 {405 1375 275 245 275 {220 1205 210 230 1230 230 {240
A Al A\ AL AE AT Y H B\ 8! B, B! A
10 330 390 i440 245 1275 1235 1205 215 {235 1205 (240 220 250 285
A A E A A Y A A A B 8 8 B B
[ 360 %35 290 V95 1290 {245 255 245 1220 220 {200 -¥25 250 290
A AY Al A - A
12 |375 340 335 {240 255 {200 {235 1225 \220 {210 {195 205 Y25 200 215
B! A! A A\ A: Bi A A Al A o A
13 335 1245 \215 {225 225 235 Y45 235 {325
A Fi AN AL AL AT AN LN U P
14 370 375 1300 {265 1220 \200 {210 {215 205 Q00 210 {225 210
Ai 8!, B, B\ B Bi A{ B3 B! A| B! B Bi B! B3| B) B T A B! A
15 230 230 1290 290
A A A B A B B8 A A B §E B B € B A A
16 1330 320 1275 280 1250 1225 1260 @235 1260 225 {280 B10 360
B A B 1 Y B B B E B A A A A A
17 270 300 270 1230 \210 {210 210 200 1305 240
A F B A A B8 A A A B B B B B Y B E A A A A
18 320 A 245 1225 225 1250 330
Al A B! BY Ai Al Al EB) BIE B U s TR T A TR
19 325 1325 {235 \225 225 1215 {215 Q05 {200 260 220
Al B{ Ai A A A8 B! B B\ B AT AN AT AT TR
20 385 {340 1350 290 1260 \220 {310 230
A A A B B A B8 B8 B Y B B B B B F A A A A
21 260 \250 {235 205 240 2215
Al A A B B! B! A| A) B Y R ¢ U YIEA! A A
22 290 1240 230 {220 1235 225 235 235 1225 285 390 |
AL A A A Q 2 £ B Y ITBTTY TR
23 380 350 {320 {315 350 1225 1195 225 1230 {210 {205 290 260 240 210
Ai Al A A B Y AE Al B H YUY A A
24 350 225225 {225 1205 1225 180 {225 205 240 325
Al AL Fi A A A A} A B 81 B! AL ]
25 350 350 1270 {225 225 \2290 {200 235 1205 M 95 225 200 275 235 | 300
A AIE_A A A AE A A A B iE B E B B A A A A
26 320 1400 1375 B90 {365 {345 1400 \335 325 290 275 {275 {255 1235 220 {225 225 230 i
A A B8 A F:”)\ A Y ) ”ﬁ ] H i MM'I 3 B 7A7 A A A
27 340 285 1285 240 \200 {250 230 230 240 200 270 255 | i
Al F! AL A A BT BTTYY T X H YT e AT
28 360 310 1260 (235 (230 \200 {215 {225 {200 170 {250 225 {220 285 {350
A AL Fi QE AN R A AR A
29 325 1225 {340 520 1430 370 (260 (230 220 \225 {230 1240 (210 \200 1240 210 {255 340 ‘ i
AL A FL AN AL AR Ay T T T Ty T ! ey Y AT 1
30 300 455 325 {245 {225 \240 {235 1200 {200 »25 {230 {225 | 225 i 290
Al A AY A I U A A U T S E B E B EA
31 ! 440 {370 1340 \38C {255 (210 225 \240 1235 {230 {200 185 {325 220 [225 300 (225 {250
00 ! 01{02i03 04050607 08:09{10 {11 1213} 14 151617 18:19 20212223
CNT| 3 8 27 26\ 25 27 81 7. s5i 6
A i : ; U U A
MED|330 328 225 1211 222 239 1229 240 255 1268 315 1290
il el siutslt el il el AR |Gkl R e W A iy ST ot Ol i TR S
ua : ' ' : £ E ! LA
352 {365 240 {236 (234 235 235 250 240 255 320 318 350 295
'S D A U D A R I U N AT
LQ (328 320 218 {220 {210 {205 200 (225 225 1225 248 246 305 290
1 L 1 H i i H H
The Radio Research Laboratories, Japan



19

IONOSPHERIC DATA

’JUL. 1977 ‘

[ H'ES (KM)

°

45 E Mean Time

.

(GM.T. + 3 h

StatioBYOWA STATION Lat. 69 00 4 S , Long.39 35 4 E

o s

Sweep5 MHz to15 MHz in20sec in automatic operation
D:‘” 00:01:02:03)04:05:06:07308:09:10:11 121314151617 :18{19Y20: 21:221: 23
B B H
1 1115 {105 {100 {105 115 {100 {100 {105 1120 (105 {100 {105 1120 {115 100 {100 100 {100 175 150 {125 (120
N A o
K B
2 11101110 {110 {125 110 1105 {100 {100 145 1170 {140 {130 125 {120 {110 {120 05 (100 {120 {120 100 105 {100
8 140115 11101115 110 1100 {105 110 105 (130 {100 {100 1105 {115 {105 {100 \ 95 {100 135 {130 120 {100 {105 110
R R R R R D R R R R B - R - RO A
4 105 {105 {100 {105 405 (110 {105 : i 160 1120
______ b o
5 130 {125 1125
H
6 120120105
e
7 1115 125
8 |115 125 1115
9 125 115 1130
10 120 1125 (120
11 1301120 1120
12 135 (110 120 |
B : : ! ‘ i
13 100 {115 {105 1110 {110 {105 {120 105 {120 {105 125 1150 110 1120 115 105 (120 1105
,,,,,,,,,,,,,,,,,,,,,, e St ki M R A A S S | s St SO SR MO SN S R W S S S
A i A G ! A
14 1120 1120 {115 115 100 {105 1130 {110 110 (115 {150 {115 120 {110 110 105 110 140 (125 125 120 {135 {120
,,,,,, il il A bl Ml Ll el Sl il A Wttt Al Al e WS Lkl il Al Wl et I
| B\ B 3 B\ B Bl 8. B| B! B| B\ B! B! B K B K
15 1105 115 1115 | ; 110 100 | ; 1130 110 | 100 115
! B B G: B\ B| B GY B K B\ B K
16 {120 110 110 1100 100 ! 95 1105 130 ; 125 130 115 | 160 {130 1110
rrrrrrrrrrrr ”VB i ‘B' B8 B YT B_ - G B B B B ! A ]
17 1130 {120 {150 100 {100 110 110 1120 115 , 125 {125 110 105 {160 140
ol i N i e N S ettt it N ; Sl Rl Rt b Hbad ihadl
B! ; B i B B B B! B B B B B A K
18 125 1120 110 110 ¢ 105 1105 110 (100 115 145 130 120 105
,,,,, i gl S el Asutl. bl Ao NS I VU (NN NSNS U SN SO il NN sl Al st ket
B HE I A T R R B B! B!
19 1105 (100 {100 110 1105 1105 100 ! 120 100 135 125
B - B 81 B B R Tk TR
20 115 {100 {100 {110 1105 {100 {105 1125 1100 115 1110 1155 | 130 1150 (130 110 155 (110 115
B B B B B B B B B B B B
21 1145 {105 {110 100 {100 100 120 150 110 1105 {105 1130
) B B N D O
22 1115 {100 {110 {120 105 1105 {110 {100 100 {100 {100 115 1100 125 1120 110 Y15 135 140 {120
oLl wl EG! K N “eY 8l Bl BT U7 TR L
23 1115 1115 {200 {115 1100 {100 130 {135 130 100 (100 | 95 M35 {100 100 i 100 100 120 {150
------- KK l~< B8 ) B B B T B B B : N B o
24 1115 {110 1125 130 100 105 100 {100 135 145 {100 1105 {105 105 105 {150 (125
K B B B B B
251120 1110 {130 {105 125 (1151106 1100 1100 {110 {145 {160 \100 {120 {100 100 100 | 105 {110
B B B B B B B B K K K A
26 1170 1120 {110 1110 100 1100 100 1100 \ 95 | 95 100 {100 125 1120 {100 {105
,,,,,,,,,,, i Bl Attt bl Sl MLt SN NN S SN A il s
! i A B | i H G B 3 G B
27 100 {115 {115 {115 1105 1115 (100 125 110 {110 (135 145 150 i i 185 150 135 {110 {105
,,,,,,,,,,,,,,,,,,, Sl S il Rt il Sl e o At TN M o S s e
A : ] i B E G i B! B ]
28 115 1110 {110 {125 1100 | 120 {100 1100 {180 {140 {130 \130 {125 {105 {115 115 {110 | 105 1175 (150 125
o i el bt (Sl IR bl il Wl ity I i S S B i A ik .
: ; : 8
29 1115 1105 1140 {135 {110 {110 {125 {100 \110 125 {105 {105 125 {125 125 105 M00 {100 | 105 110 {115 1100
K K IR I e t s —7BA+B B
80 1110 (105 {125 100 1100 {100 105 {100 100 115 {105 {120 120 (105 {105 105 1105 ! i 180 150 (120 (155
K H R g S TTTYTTTYTTTY T T B 8! B B
31 11101120 {110 1105 150 140 1110 {165 100 150 {14C {100 120 1105 1110 150 M10 1110 (110 140
00:01:02:03Y04:05:06:07 08109 ;10:11\Y12:13:14:15Y16:17 /1819120212223
CNT| 30! 30|30 25\25 2626 26,23 :24: 2117 19/ 17117111 10| 13 13 16 19 21 27 | 29
,,,,,,,,,,,, S SR LSS VISR T SN SRRSO SN S SISt S S, -
MED|115 {112 {115 1115110 1105 {110 {105 105 111 {115 {115 120 {115 {105 {105 M05 110 {115 122 415 120 1120 {120
it St et Mt Ml Ll LR Rt Lot LA i | N i
UQ 1251120 {125 {115 110 {115 125 {120 M22 {126 (140 1125 125 {125 1110 1110 M10 {120 {125 {130 ¥ 25 135 138 (125
,,,,,,,,,,, hemem i U SO (DTN S!S . i N N
LQ 115 1105 {110 {105 100 1100 1105 [190 100 {100 {105 {105 \112 (110 {100 {102 M00 (100 110 {108 ¥ 08 105 {110 {110
The Radio Research L aboratories, Japan

JUL. 1979 ‘
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IONOSPHERIC DATA

‘AUG. 1979 J

rFXI (0«1 MHZ)

Lat. 69 GO0 4 S ,

°

o

45

E Mean Time

21

(G.M.T. +3 h

Statio$ YOWA STATION Long.39 35 4 E Sweep5 MHz to15 MHz in20sec in automatic operation
D:"r 00 :01:02:03Y04:05:06;07Y08:09 10 11Y12:13:14:i1516{17:18;19\Y20:2122: 23
O R UR RI0OR U_R URIURIRIUR X URODR! Al Al A
1 |27 221270 272330 35| 3842 65,73 77\ 85| 87| 94|97 \72! 90; 82 71 33
AT AT AT AY AT AWUR Bi B R B! BiURUTRY _ R T s U BT BT AT A
2 52 45\ 57 58 88 87\80: 75! 69} 51
OR! Ai Aj A A B R! A B! R! BWUR B! BWUR), B! B! A A
3 |"29 46 43 60 89 79\ 80 40
,,,,,, " A8 IS NN SRS o NSNS SO SR
A A A B A A B B B BiU RIU RO R R B A A A
4 72 85 92\ 88 107 67 45
AT Al A} A\ A B B, 8 S Ri R; Ri R\ RI R! ORORI R AT ™A
5 381 37 56! 70\ 76! 811 83| 8164 69! 55 3028 26
A A A A A A A B A B {U R Bi0 R B R A A
6 46 65 78 82 95! 55
ATTAT AT AN AT A A A Al Y B BY B Ri BYU R R\ A A{ A A
7 92 95 112 0 95 68 31
ATTRTTET AN AT AT A Al A e XV RIURD R R R URURIOR, Al A
8 701 75\ 89 94 {113 102 106 | 74| 60 40\ 21 : 21
,,,,,,,,,,, | R SRS NN, | S TS o8 o L S ——
A0 R A B A A A A A B R R R X R ViU R A A A
9 41 74\ 861 94 9089 \86| 91713726
Al A A Al Ai Ai AiOR B! B X\ | Xi XU R Y T8yl 8 A0 R
10 40\ 54 80\ 85! 88 88 90\ 91 81 311 30
A A0 R A A A A A X X R X S X R B8 B0 R A
B 48 45 481 53] 65\ 791 82| 79 88\ 88! 80| 65! 53 22
JEVUN TSRS SRR SVUIRU: SRR S, Sl s i e |
A A A A A A A0 R 8 R R iU R RU RWU R B Y A
12 44 63! 75\ 84 | 851100 110 108 | 70 | 69 i
AT Al A A Al A X! X0 R TR BO R Al Al Al ale”
13 66! 67 65! 70\ 64 i 821 90 63 37137
AL AT BT AY B Al Al AalB Bilo R, RY | R xi R\ T TR T RI o R |
14 571 74\80 | 86| 851100\ 82| 65! 57 403325 24} 22
AL AT Ao R A oR: N Y1 CNTTTTTRT Ry e U R AL
15 g 31 34421 46 66| 80! 81 87 {100 100 109 100 | 80 | 70 60 \ 24 : 21 63
A ‘ Al A A A0 R U R U R R Y X R H 0 R A0 R
16 ; | 401 411 40\ 521 58 80 \ 86 1100 | 91 103 03 | 81 | 62| 57 \ 37 | 22 19
OR: A s AL A A X! X. RWUR R o RTTATTAT
17 732§ 431 44 52\ 46 621 75! 81) 80 1051112 102\ 95 71! 65 60\ 44 | 20
SR R SR B SR NI R——
: C A A R R R H R R 0 R A
18 33 44} 44 45\ 53 721 82\87 1 97 9010280 80 65 5527 | 24 | 23
AL TRTTTTTT A\ B Al Y ATTETTEY B URWUR: R BOR! | A A A
19 30 40\ 42 58 | 68 | 81 59 551 41
0 R A 5 A A B— B A é B “B VB B B‘()»"liuénR B 0 h_ l—J-"!i“UvR B B B B
20 | 40 86 ! 98 711 67! 52
B B8 B B B B B B B B B B B B B8 B B B B0 R B B B B
21 ' 40
TR TR B B B B B B e B e Blo R RY YU RTTRTE B! B A
22 92198 106 | 88} 79 \ 48
ol Aaw RO R YT b Y TR B0 RT R Ry RT R R RY R T RURYVRI R B! B
23 36 371 25,25 41} 35| 25 60 791 97 M02 1109 1111 111 ) 91 1100} 88 | 61\ 36 | 25
" A A R 0 R_OR OR -------- 0 R L NTTTTTAT i ----- i |
24 31 411 661 66) 50| 66 81 9915117 111 110 100 91 90 | 80 \ 73
Al Al AP AY A A Vi R 0 R B! RU RIUR T
25 57 6072 781 781 7076 79| 80 | 88 119 98 | 48 \ 30 | 41| 75 54
A A A A0 R B U R B R R R R R iU R R A A A
26 | 60 52 48 58! 61 80! 871 96 9491 96 90 67 \ 42
Al A 0 R! R YO YT 87 RT BO R, B Bi BORIWRIDUR! R\ AT A
27 50\ 42 43 49 67 78 89 1116 1100 | 91 ; 31
77777777777 A FAi 7A T8 BT YT AY B B R Y RU C RYU C uCc B U R B
28 45 75 91 116 1111 126 116 1118 120} 90 37 27
A Al Al Bl B8i B8: B8 B B; B! B! 8\ BIOR U R AT B TTAT B A
29 47 100 120\ 72 | 62 35
A A B! A A B) B{ Al B0 R B R0 R R! R0 RY VI RIOR
30 63 42 : 48 59 66\ 67 581 531 4135127 21! 26
AU R A R Ri Xi R R! RID R R R
31| 50 44 370 43 56\ 58 671 76! 90\ 97 1100 1114 1118 4101121101 | 77 \ 67 | 24 | 25
00 :01:02:03)04:05:06:0708:09:10:11Y12:13: 141516 17i18i19Y20:21;22: 23
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,,,,,, i o
R 0 R R Ri R RY RI R . R R
UQ | 50 411 46! 44\ 42 | 44 481 54\ 58 66| 76| 81\ 87 (100 {100 106 100 98 | 89 | 64 \ 43 | 26 29 | 42
0 RiUR R U Ri R R R R0 R
LQ |["29 {331 34| 29\ 25 38| 39| 40\ 45} 60| 63 70\ 80 | 82| 86| 8880 70| 64| 4028 |22} 22 24
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(G.M.T. + 3 h

°

45 E Mean Time

tOFZ (0«1 MHZ) ]
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automatic operation
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MHz to15 MHz

Sweep 5
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in 20 sec
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IONOSPHERIC DATA

o

,SEP. 1979 l ‘ F=MIN (0«1 MHZ) 45 E Mean Time (G.M.T. + 3 h)

’ o ’

Statio$YOWA STATION Lat. 69 00 .4 S , Long.39 35 .4 E Sweep 5 MHz to15 MHz in20sec in automatic operation
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IONOSPHERIC DATA

°

lssP. 1979 l l M(3000)F2 (0.01) 45 E Mean Time (G.M.T. + 3 h

’ ° ’

Statio§YOWA STATION Lat. 69 00 4 S , Long.39 35 4 E Sweep 5 MHz to15 MHz in20sec in automatic operation

D:ur 00:{01:02:0304:05;06:07 :08:09:10:11312:13:{14:15 16171181920 2122 : 23
Al AW F. F\ F! Y| Fi. F\ F. F . F J R J RUR R Al A
1 275 260 R35 260 1280 310 {335 1230 1290 1330 {295 {320 340 0
B! AW R, BY Ai A{ Fi FWF: FiL L R
j 2 260 275 \285 315 {305 {310 1280 {310 {310 295 285
Al AT AL RY Al AT AL RY A RIURWRI UR: R W RIJR! B! Ry T Al A
3 305 280 1285 1300 300 {330 {300 (290
Al F! AL FY FiOFL FTOFY FIA T F\ RURWG R: R Al A
4 265 235 255 245 295 {285 305 (305 (310 {300
- A F{ A F!. A{ Y! BY B| 8B R J R Al A
5 250 255 315 {285 300 {300 {305 (280
Al Al A _F\ Y. B A, B B| B, B B A
6 275 290 270 275 290 300
Ai Ai A FY A Fi{ Al A\ B F U R DAl A
7 260 285 {285 285 280 1290 {285 315 | i
Al AL AL A A A - B R
| 8 270 286 1275 {290 1305 315 320 1320 280 |
i Al AL Fi AY Al Al Al Y 8 JRW R RN Al A
9 260 270 275 300 {300 {315 310
’ AT AT AL FY AT AT A F J R S AlTa
10 250 \30C [30C {285 {310 \305 {280 {275 {285 300 310 315 305
I A Fi Al FV Y A Ai Al & B, B B ATTRTTRTTR
11 290 315 1275 290 270 1270 300 (305 280
FOAT FD AN AT YT ETYU J R JRIURY RITRIR F Fi A
12 260 240 275 {275 {280 {280 \300 {315 {320 365 825 345 350 325 315 {300 {270
1 Al A AY Fi Fi YiI FY Fi Fi ¥ TTFUF
| 13 280 270 \290 1270 {280 {280 {275 {300 {280 {290 285 {320 {325 {315 315 {330 {300 275
, Al AL Al A Al Al FUFY FIF RY R 1 TN st T RY TR ETTE
14 275 285 1270 {280 280 {290 {295 300 B¥05 {315 i310 315 B20 315
F{ Fi{ Al F\Y Al Ai F F F T Fi F!. F: F
15 275 240 240 {250 {255 {275 \285 1270 {280 {300 300 {310 {315 {315 \305 300 {310 280
AL FL RN TTEUATTTRTTRTTA s B RT3 B | FURT™T "
16 300 300 255 240 275 315 300 310 320 1320 820
Ai Al A! AL Fi{ Al 8! B, B/ B{ B! BURWUR! RURVR: B R Fi_ F: B, R |
17 269 320 {345 325 815 305 320 315 285
18] A Al Bl B B B B, B! B, B B B}, B B B B B, Bl B AI Al Ff! &
250 280
19| Al Al Fi F B! B B: B| B Yi Yi vYi R R N F
265 1280 315 320 B25 {320 320 i315 305 325 {320 {280
Al FIURY A Y| Yi B Uy 8. RUR! R RY R RU sl BV Al al FlF
20 280 300 300 255 1265 290 \280 1270 275 {275 V75 270 275
Fi F B B8 8. B8\ B B B\ R FLUFLFIATR
21 265 {275 240 250 255 {290 V75 1305 {300 300 290 290
F Al A Al YR R R U RIUR R F. F| F. F
22 |285 1270 290 270 275 255 {270 300 300 {300 {310 {290 310 325 320 310 300 285
F F\ F! B Yy Yy R J R J R Fi B! F.| A
23 1240 1265 265 230 250 275 1285 \280 (300 (285 {3U0 300 (310 {305 {300 B0OS 260
Fi F R Bi H R R F\ F. F. F| A |
24 1240 1275 {270 240 240 1255 {250 {265 \230 270 {280 \280 280 1280 {275 \270 {300 {300 {305 B00 305 1285
95| B B_Fi F\ F_ Fi B| B, B| B| B AL AT A
250 270 290 265 315 {280 {290 {300 300 {305 320 300
AL A B\ F| B! B, B\ F. F B £ Fi A A B
26 260 250 315 275 280 1265 {270 280 280 (285 {285 {290 300
97| A{ FI Al A\ B B B F\ B B8 F UR: JR: A A
235 270 1250 \265 (280 {300 {300 300 (320 (300 {300 300 230
TR Ry A YU Y i Yy BT BB B o i TUA L R F
28 270 1265 j270 250 \245 260 {270 275 {280 300 {300 260 250 |
. . s ; it
99| AL AL FI FY Y Y F Y B ! FA FL F! Al A
240 240 {245 1240 \250 {255 265 250 {275 {305 305 280 280 i
A e{ BY F: F| B! E\ B, B! Bi B B! B F FVF'! F: F!. S
30 270 280 {275 285 (287 {300 {300 275 | 285 285
3 . . R A SR e
31 i
00{01:02{08 04;05:06:07 08,09 1011 1213 14 15 16 17 1819 2021 22 23
CNT| 7! 310, 27328} 261 2327 22114115} 7
fffffffffff + to-- + +
F H
MED 265 270 300
F
uaQ 1575 {275 305
F FiLOF\ F F ; - FloTTEe
LQ (245 1265 {260 268 235 {255 (242 [255 255 {260 {270 1275 \275 275 {278 282 \285 |295 {300 {300 300 280 (278 {280

The Radio Research Laboratories, Japan
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IONOSPHERIC DATA

°

‘SEP. 1979 } L H'F2  (KM) 45 E Mean Time (G.M.T. + 3 h)

Statio$YOWA STATION Lat. 69 00 .4 S , Long.39 35 .4 E Sweep 5 MHz to15 MHz in20sec in automatic operation

Hour H

00;01502 03 104 :05:06;0708:09:10:11 12 :13:14:15\16{17:18 1920212223

29 ; " 500 (450 1455 (420 1405 560 :
e N X i .
H £ B L !
30 : 380 330 i
B S TR IS S . +
31 -
00 :01:02:03}04:05:06:07 08:09:10:11312{13:14:15316{17:18;19 202122 23
CNT 1) 30 24 stosy 7 o7 3i o4l 1o
———————————————————————————— N O NP TN AN S i - , v
MED 580 \500 {473 1420 {330 400 {295 {268 1275 360 1240 i
,,,,,,,,,,,,,,,,,,,,,,,, B el it : E
ua 540 450 {455 435 {325 302 {305 g
B USROS VUM OO SO U SO bl SRS it Mol M i vt U SN SNUIOOE SN SO S U —
LQ 440 355 340 \325 {270 268 1265 i
The Radio Research Laboratories, Japan
SEP. 19579 | ‘ HEE2 {KM) J
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IONOSPHERIC DATA

ISEP. 1979 l l H'F  (KM) 45 E Mean Time (G.M.T. + 3 h

’ ’

Statio$ YOWA STATION Lat. 69 00 .4 S , Long.39 35 .4 € Sweep 5 MHz to15 MHz in20sec in automatic operation

oo | 00 {01 10203 04050607 080910 11 1213 1415 16 17 18 19 20|21 22} 23
A A H Y H A A A
1 290 {370 %20 380 345 260 225 {210 225 230 {225 {225 {220 \225 {225 {205 {200 200
Bi A BY A: A N N U TR
2 380 375 {320 260 {240 {225 (225 \230 {240 1235 {230 255 1255 {230 1220 220 275 {300 380
Al Al A Al Al AI_ A\ AEBESB 3 B8 i\ TR U T Al A
3 450 300 340 {320 {280 300 {255 (230 1240 215 (240 245 250 (285
A A VTN ATTTATTT E B B _\ _TUrormeeyuTTT TR
4 470 375 %30 1410 {370 {37C 270 300 {275 \270 {310 ({255 230 220 {225 1210 {220 315 {340
[ Al Al Al A Al Y! B B! B 8 o A TR TR A
5 460 370 250 {285 \250 {250 {245 {270 230 260 (255 (215
A A A Y B A 3 B B Bi£ Y B A Y ! A A
6 350 350 \260 260 1260 250 1245 230 {400 400 {310
Al AT A AT Al Al Al B T ey Al AT
7 380 430 250 {225 {250 225 1225 {230 (230 220 235 {220 {215 240 _
Al Al AP A A Al A A £ 2! B LN LU CTTTTTR
8 390 270 {300 {250 245 270 220 {230 220 230 {220 {210 R40 {240 {340 |
Al AT AL AY AL Al A 20 8 H TR LT TR A
9 320 255 240 \230 {230 {230 {220 Y20 {210 220 {200 210 {370
Al Al A Al AL Al A £ B AT A A A
10 290 260 1280 {245 1245 \240 1230 {240 {230 Q40 220 230 260
11 A A A Y A A A A E B B B 3 A A A A
360 300 300 1370 305 \300 (245 255 {205 {380
Fi Ai Al AY AL YU Y| Y H i B AT
12 |380 420 600 320 1260 {250 {230 \240 {220 {220 230 \180 1230 210 {210 220 250 |
Al AL Al A Y Y N H N e
13 %50 1310 355 270 {230 {245 245 \230 {220 (220 230 210 215 {220 210 220 205 245 400
Al Al Al AY Al A N T R R N N
14 3501275 260 124G {240 245 {230 225 230 225 1220 210 210 R15 210 {240 220
A A A A N N o
15 |240 350 320 490 1600 320 1260 {250 1240 225 {230 245 {240 230 (230 1245 (230 230 225 270 1350
A A A A A B B 8 B B IE B B B E B A A
16 320 305 250 275 250 \255 3104220 225 {380
A A B A A A B B B 3 B B BiE B 8 B E A
17 %70 275 1255 {240 240 240 230 R40 230 400
18| Al A B B\ BEAl B! B\ B! B! B| B8\ B} B B "B 8! &
500
Al A 2] 5\ B| B BE B )
19 350 1350 410 370 308 250 1255 230 230 230 230
A A A A Y Y B B B 5 iE B B
20 280 {390 355 240 1240 1230 240 260
A A A B B B B B Y B B ¥ B B B E B B A A
21 320 260 305 255 245 1240 255 240
AEAI A{ A Al YU Y| BE.B E R\ Hi L R T T
22 440 350 250 1245 1230 {275 \220 {220 (225 {230 245 245 {250 210 220 2255 255 300
A 8 YV vy W H ) Bl Al A
23 400 {400 (270 550 445 255 {220 220 1220 {230 225 @25 210 230 220 255 i i
AT AIE A YUY B H E B T e
24 1520 {400 400 {560 %50 320 255 1250 \230 {230 {230 230 V90 1255 260 250 275 280 250
B! B FE Y Bl 8\ B B! 8 AL Al Al A
25 440 1355 %00 1270 245 \250 1255 {230 1230 245 230 240 320 |
A A B 8 B B Y HIE B B B 1A A B
26 400 390 290 1400 280 {250 1240 {240 240 250 250 {270 310 |
A AT A B3 BB AN TE T B THy EBE B T
27 390 300 250 240 \240 240 {240 240 1250 250 230 Q45 | |
T ALY Yl YV B B B B R T N ]
28 (370 {420 (380 (440 ; 220 255 250 250 (255 (250 {250 370 | 440 350
i Al A Yoy R B2 R R A TTRTTE : H ! TRl A
29 410 {380 380 | 270 {250 \255 250 255 250 230 {255 310 355 i
A—" B B "“B B "”E;“ B Br ””Br ------ é iiiii B | B8 H : A T
30 460 %00 380 240 260 {255 {245 {230 340 420 {400 400
. Xl ; SN N NN S S UREIUE bl bt R A bt it e Eahtel
31 , !
00 1 01i02:03 .04 ;0506 0708090 1011 \12{13 141516 171819 20 2112223
ONT| 4 i11i12 16 11} 8110 912 13} 18} 24| 25} 22| 24 | 28 27 | 26 2712812311813 9
MED|375 1395 1400 357 %20 358 378 345 270 1250 1249 245 235 1232 {230 230 235 235 {235 230 240 258 300 350
o i A B SOOI SO el sl UM AR S SN I R S R S B ;
U $ | i i
UQ 1450 {420 {415 1382 450 1408 (445 {370 \320 {270 {252 264 \25 i 249 1250 265 355 {355 (400
. SRR S T T TSR SN SRS - R deeee - ,,.,,% ............ ﬂ‘L., ﬂ: ,,,,,, 4 ,,,,,,,,
LQ (305 1355 (365 {312 400 (305 1370 [300 \260 {240 {240 {240 \230 {225 {228 1230 222 1225 {220 {212 220 230 (250 310
1 1 1 1 H H b H

The Radio Research Laboratories, Japan
‘ H'F (KM)




43

IONOSPHERIC DATA

°

’ssP. 1979 y l H'ES  (KM) 45 E Mean Time (G.M.T. + 3.h

Statio#YOWA STATION Lat. 69 N0 .4 S , Long.39 35 4 E Sweep5 MHz to15 MHz in20sec in automatic operation

o100 {01 0203 0405 0607 08091011 12131415 16,17 18 19 20 21 22 23
8 G G 3 B K
1 1110 {110 130 110 015 120 100 1110 {120 170 170 1145 170 120 100 150 {150 {110 {100
3 B 5\ G 6 5 B\ 8 B! 8! 8 8!l 8] &
2 110 {130 110 1105 {120 175 160 {140 1130 120
: Bi B B B B i\ U B! B! 8. 8! B! 17
105 115 130 1120 100 i 105 (110
""""""""" T R\ B! Bi Bf B\ | ®I Bl B 1Bl K
120 1101105 {110 125 P20 110 1105
8. 8 8{ B{ B, B B! B B\ _ "Bl 6l B KT
115 160 {105 {105 {110
B8\ 8| B 3 6 B8 - T
120 {115 155 1140 (125 110
— I NSPRN SRS SN N SN S L . - NP SO S,
b G G G i G B G ! B B K K
100 {30130 105 1150 110 {110 110
: i N T T Tl e el e el BTTETTE 8 8 T
8 110 110 1110 {110 110 1100 {10 110 13C 1100 1100 i 120 {110
........... RS - e - . s T RS (RUPR SISO SR S, I S -
i S S G G G B 8
9 110110 110 110 110 1100 1100 100 116 120 130 110 130 100 140 {120 1110
""""""" S U A A A R I R ) Ce B U kT
10 1110 1105 1110 150; 130 120 | 130 130 1105 (110 {110
AR b 1 T — S
1110 1110 110 11107130 110 1110 310 110 100 105 130 {115 110 1110 {100 {110
PP N TETTE e R T VTR X
12 1930 110 110 100 1105 1105 {110 {110 100 130 1130 1110 110 110 1110 (105 {120 120 150 (140 110
,,,,,,, 1120 et AlloBLL S L O S S bicdt Ghdltl il L ot B W LG MO LS LU
1 6 S B e B
18 10 110 11u 100 105 120 1@5‘105 ' - i 110 (105 |
——————— L,,,,,, 4'» - !, - - ——- B
14 110 120 110 110 110 | 100 1ua 105 110 155 {115
,,,,,,, f ' e
15 110 110*~10 115} 51110 155 {120
' ' e
16 120 133 120 120 100 100 105; 145 1115 120
. 8 il el Ll sl VRO NS SN N U NS SN SOOI SO SN S SO AUNAVD MU it b
B el ‘ : : ! Bi B
17 145 1;0, 120 1zov115 ; 3 a | o 140
B S B e e S S S NS U SOOI SR L DS, SR, (- | r— pussssna s R T RSP (WP | ]
: B | ; FEER B B N B AN B S N BN ! Bi B! B !
18 115 110 1155 105 120 | i P10 120 120 {130 1120
P TS A I B N A A R R B R
19 1130 133 130 1qa 130 120! ; 3 : | 3
SOUEUEN IR A + 777777777777777 +- S I (. S S — e i B (RS SR S S E—— E S S SRR S S——
i ; 8\ B B! 8! B\ B B ; B B: B! B
20 140 1cD 130‘120 115 {115 {115 P 105 {105 ; 155 1120 {120 {120
’ s 5 B T T T T S - S T :
21 120 130 10 125 ‘ 110 ; 130 1120 {120

H 1 i H i i ! K K
27 1130 1130 1110 1139 i ; : ; ; 415 1110 1150
S O | ! ,: I e YRR SR SN SCIUUS SN DO I BTSSR ORI A i — L S NSNS NS N
: H i B: 8 B 8 B B 8 B 3 G! G: B¥ G
28 1115 11301110 110 120 179 1oa 105 ; ; : 190 1120 1125 (140
SR R + I S RN SRR W S K EPTU L — e TR SRR S e - - SR P S
: ; ; i : B i B 2 B 3 B g 8 G l B
29 1110 1105 {105 120 1125 {125 {125 115 155 ¢ 110 1115 1110 (110
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, SR Sl T T
[S Hi B ] 3 B8 8 3 ] 8 3 [: Bi G 8 G! 6! G H !
30 110 h2o | 110 {120 i P 110 130 {130 {115
e S e iatatets e LT D R S e LS e et SESELES TELTE S it b

w

CNT| 291 252827 27 25! 2111515 8! 4! &4\ 6! 6/ 8! 4\ 9 7V 60 7Y18i 211 271 27

MED|110 {110 {110 110 110 {110 {110 {1110 110 {110 {108 {120 \130 {130 1110 {115 120 (130 1125 (115 120 1120 (115 1115

UQ 1120 1120 {1130 120 120 {120 1115 {110 115 1112 {142 145 \130 {140 {130 1145 125 1155 150 1125 W45 130 122 120

10 {108 1105 {112 110 {110 51105110

The Radio Research Laboratories, Japan
seP. 1979 ‘ HYES  (KM) W

LQ |11¢ 1110 {110 108 110 {195 {100 [105 110 {102 {102 115 130 {120 110 1108




44

IONOSPHERIC DATA

(GM.T. + 3 h

E Mean Time

45

]

TYPES OF E£3

[

1979

MHz to15 MHz

SEP.

automatic operation

in 20 sec in

Sweep 5

Long.39 35 4 E

’

Lat. 69 00 4 S

StatioB YOWA STATION

v r T
i H i H
™ ) ! i ] H L
o~ M e i : Bl SN T (e o~
e el le forM N I N (e ey NN NN e e \re e
o~ m : i ! | ; ~
o~ | ! ! ! { ) U N o~ H
O ! WM INNE TR B MM e (N N NN XM RN (e e e | e e N DM (0N TR XN NN XN @Y MM e | L.
- f i ! " m : : : i : — :
o~ fue ! : : : ! ] ! (- H ! o~ |
e ! i ! (XM (N e | LN e NN e e e [ :
= i : w : : ! W : o :
N (e ! I e A H V ! Lad™ ! o~
¥y : e B e ! ) MIONED e | IO e
& ' i : ] : : ! : : o
o | i i e ! i : < [ ! ! ki i
) . i e I e NN e } [ L :
i i i ' i i 1 H
-] | H : ! 1 , © : i
e : ; : [T ! : Mo | e e ; i
~ : i ! : 1 ; = ” !
- : ! ! e — , |
i3 ¥ e ] e X e e T i i
- E S SR DV NS, SN NS SRS W -~ S— S o ol S R .
© : : ; : © m :
-— | : ! i - H
[SYN) A IO A A A A BT T )
f i i
72} i i : 72 |
- H | A ! — |
Te ! LN i - 4 e R
..... t
< ; <+ |
I~ (O [T | e o loN O e : [
t t
L) : ! ! ™ ;
T T | Te Te jonN O ' i '
+ t t t
~ : i i o~
T I T | T T o | : ; ;
H d ] | i ! ! '
- “ : i i i : e ! i '
Te i i e O O : : : : : :
i ' j i 1 ! 4
=) i : : i ; o : : :
- e i ! ! : — ; i H
Te ! e e e i : : ; ! ! H
+ + t t H T | ;
[ ! : i | o i ! !
o | i (=] | I H
e - ot e A o e A i : : H :
t + + +
i i © §
o | 4N L TV d \ e : = : ! :
e M O S A AT NES, A e e | e A 1 e [ ' ' !
~ i | ~ i i H
=3 i g = f H 1
e e 2oy N N e N\ X e e e N A= e e : : :
+ - —
© © i ! ]
o = o \ i H
ety M = N (e A e N e e e U e N o - P dv M e ] ! ' !
+ == +
bt _ w0 Poab
o e Lo ol = ' X \
Lo (e e M e ety P Yo e L e O N e L 0EO M e [ e e e Wl e
i ! i
< <+ H : i
o |ne O (M | e < e < = i : H
s S AT B M \ e B M= N L= Kem | e e LN N L '3 833 ») e | Lo ¥ | O0e \Lv= e | Xe= | (re ) ) :
1 f
=) ™ : i i
=Y - e e - b | L = : ' !
e MO M e YN TN PN (e O K Tleem 2N JOEON RN N e e e e e e e e N ey e XN WM ' : ! '
f f
o~ % u o~ i
o |V b4 o - e Oy <L <= v | e Ne | =] i
e 0 (N (M NN e g e e \ X we e T M Nzl L I Me e N0 N M MO N N e e 2N ey ] ) S |
i
o N e e ¥ e -t e woy b : o
N (e e T (MM (U X3 oM e MY eN TN @M e N e e e Mo e e e YN N b N e XN
o | o
= e e Me < e Me | L =
@ Min I Te (e Nt (M0 N M M Yoy e e M T NN T @ e (e N XN e e e e NV e e e e
5 i [a]
m o o -— o~ ™ < ['7) © ~ o =) o — o~ ™ o 7] © ~ -] =) =3 -— = o (¢}
3 Ni® it ! OO IO I e m el el e el = el el N NI NI N & NN N N N @] ® w W o d

H

L]

s

'y

2

5

3

T

b

S

2

L

B

£

o

2

<

@

@

o

@

o

°

<

14

o

=

=
v
w
s
=}
%)
w
o
>
-

SEP. 1979 —‘



45

IONOSPHERIC DATA

°

45 E Mean Time (G.M.T. + 3 h

automatic operation

in

in 20sec

Sweep 5 MHz to 15 MHz

Long.39 35.4 E

Laboratories, Japan

Research

Radio

The

69 00.4 s

Lat.

’ FXI (3.1 MHZ) —‘

StatioSYOWA STATION

IiCT. 1979—‘

T T T
T ! i
) Nl o O IxXIn IxXON i N n e ™M 0 EN T O In o | m M [ 0
o~ ~ EC RS © ~ ~ o\ < ~ < - © i = [ R- T o~ Ini o <
o | 2 ' i
! S TR L ISR BN (SRR S DR e
o~ o< I N O [XON X0 | e \© - |Xe (X0 0 00 XN | N e 2O jx® | Nl vl o
o © R ~ O~ © N ") NS N ~ [ A ~ 0o ~ ~
1 ] : ! =
+ B T T e T foeemee
b LURE SR NIXe (X0 4 O In: O IXO0 X0\ Nixin! 0 i>m ixe e | NG =R 4
~ o ! ~ © | © \ © ~ ~ SN o~ ~i ~Eon O ~ ~o~ \n
i H H (=}
o |xIn ! Qx| XA IXO IO 300 \ %<0 - o VL IX0 X0 ! 0 XD %O | o o (R {=J Y
~ ol 0! & o0 W, O, o 0 Vel ~ n e} o~ ~ 607 Vo) ~ o ~ 0 0
i ! ! ]
J ! ! : ; i | :
4 1 7
o |XM %0 %O ! >N XN N IXM IXO Ixe X N (xS XN O X @O |xO P - xO XN IxO
= © ! o ! o ! ) © o o 00 ! N~ ) n 0 N1 ! 0 ~ 0 - [ ©0 0 ~
i i i - : | o |
..... - t t t O SO
o [XO XN ixe ! : XO (X0 [ XO [0 (&0 {XO | X | XO N — XM I xXO O | N IXN X | oy O 1300 I1XN XN
= ol N o : o o o o o O ! ~ ~ | o0 o0 ~ ~: o — M L% o ~
P i ! | = - 1 | :
s ; s S Y TENE NN W, A W
XN O X IXPAL X X0 (XM N X AXON XN X | e OF X000 | XN [0 My O O XN XA X e
N ~
- % o ! o o o ol o © o ] O 0] N ~! o NN 0 O = M o o o
T D - i ' |- ! S i - - } ! o - =
= i --- + f s ,
X O XN ~ [EEO IXO X0 [ Xe 0 [EN @O XN X0 ! O Ixn >0 X% (X0 | O — O XN X
©o ' 1 ©w
- NN o o e o o o O] oy o; ©! © o 00 SN ~ ol Z Moo o 0
- e | - | e De -— -1 ! = | e | -
{ { ; 7 f i f 1
o | XN O X0 'O %0 { XO o MO XN XM - 20 X0 oo xO N X X0 120 | XN IO XM %O X | e 00 e 00 xS
— [ ~ © NN o 1 ;= e ! o o o o O | © 0 | e ~ 0 o 2 N o o 0
- - D= - i - H H - - - ! d R i L e -
: i t t ==
< |>x~ © iX\0 iX0W0 X0 \XO | D - NOIXN0 XN X X Xe 2N o0 | X0 - M © o 0 IO ixm Xy > o N e 1X0
Tl el ¥ 0ol « &) & ! o -~ @l 0 ~\ o0 0o ol ! -\ o! o w! ©! o = A N Il VSN BN N S
- - - - i i ! - - - - - - -io ! P ! R
H H H F i | i | H T
M [XO IxO Ixin (@0 X0\ X0 | = MR XU X e O @O XN | XO X~ o lm Xe T XN 000 X 100 (XN IXO >0 | o O X0 | %00 !xXe=
gt o Lal © o N © | I - 0 0] o O O e - o ! R S} L R T T A I N i ~N o o o
- - o - ! H | - H P- - ! ! e : { : ; ! e -
+ * + t + t t t + + =7 t
o~ XO XN X > 1X0 'm ' e  XO XS XAy O XN XM I 200 N XN | 0 -7 @Xp. ‘0 RDN 0 | O [0 | X0 o~ 0 - XN N
= o o~ 0 o~ i - o eI o o, o o &) o~~~ ~ ~ ool M~ N~ O T o~ o~ O~
- - e : O | L e - e - - o ! =T O | e Pt
- |EN ] - @O X0 ixn o ] O X0 XD | XO \ X0 | XO | X | 2D | }O NI T M1 OO ix0n ixa ixm | _ 0 X0 Ix0O x0w
o L o 0 O N i - 0 M~ - 0 - O o« o O~ ~ o~ o 0 - | NN e ~
=) - R ! - ! i bl —iow i « 4 i : ! - ] s
o [0 IXO i IxNIXE N i IXQ L D N @M O X0 (X N XA —i> | ol In @M 0 X0 ! N N~ e e ~
= © NN O e o | i PO ool N~ O ~ ol ol O o S 0 ~ o o = | = N ool O~
o clo |~ O | H v ! I ~\o - - [ S 5 | H — i o=
! i ; ” , - : Rt w i
o ~ 6‘R6WX7,X1 > | > X0 o N~ emn N o e |0 Mmicg %<0 Q> ™M <+ | o Mmioml oo
= 00 o M~ - H o~ ol N~ o ol o o (=T o Lo~ [ Y e NI - P NGO O
-io i - B : i H O | ! =2l i - ! —
H T T
0| Q@ =i | NIxO\ o i Xe | W0l e~ X0\« Wi Nige XMy 0l | O o - ixm ! o O | NI e=!Ixe—! w0
pag [} o IO o H o N~~~ O o o o - o ] ~ ~ - o - pas [aVERE- N o ~
- : i e : - ] - - ; i - - j -
~ |> N ] 3 ix0 @ | - o R.(m o \xn~ o) O | XN i o, o] N noee) O ixXN M - ~ ~NCDon ol [N
Py o 10 ™ 1 o~ ni o ~ 0 o o o 0! 0! N~ ~ Nl ~ o - = N L0 o ~
i i i o i i - 1 : R = |
o | o | M 0 M o, 0O 9 ~ < 0 (SN 3] - n o =} MO x| o | o 0 o0 = =]
=4 o ~o~ ~ LR N SR ) ) 0 o o o o N~L~ ~ N o~ of o ~ ~ o ~
: i : ” ! ! : ; : NG - :
+ AR et o Ty Reans G 3= SR s T + + + t
" - o> |« IS ] Nm e Ml | O > | o lxe ol o o o 0 ol o! o! o | v o &4 e ©
= o0 ~ 7 ~. &N N~ N ~ N 10 w0 >™: O w0 ~ ~ ~ o~ o o = ~N ~ 5 o ~
i i H | H =2 : ' ! ' i i :
S R S SRR N S S S s T oo oo e
s NG Mo o e R o< 1« | O\ M N NI O wn W M Nl Mmoo NGO O n NG o & ni o0 u
o Nel n ~ 8u4”6" M~ : S o ~ N~ oo ! o 8m7"7. ~ 0 B,Suoo e} 5} o o ~ 0 2
} 1 i i | ! | [ | |
& N V! 4\ Nl i< | Nij@ ol el N O =l Vi@~ N el O O 0 oo~ . © w| N o o! <
~ n 0 N~ 1 ' 0 | H N0 0 [ N~ O o ~ 0 N~ © 0 =<} O o~ ~ o) 0
o : ! : ! i ! ! ‘o : ] H =
;;;; 4 facsaade ; } - } e - . :
~ 0 n o [« S Y W Nl @ | O Ol 0o O | «~ o NN o o - (%) o~ M o! ~N o
- ~ ~ n LN o ! ; -1 DN D D o~ ~ N~ ~ ~ 0 $25 ~ ~D D
= i H ; H I .. S ; - = i H K
- o o - o~ O i PN el N Nl 0 O Xe Nt DN - Y] ®m M L %) - 8N
o n wn "2} n N - [ ] M Nl N v o ~ o 0 0 0 ~ H ~ s o~ R
Ve i R S N S JESEUR . N N I — A
P N~ < ni< | e~ r~ N~ MiIXN =i | el | ol e N o a8l B o o0 n ezco | - o ~ o} »n! o
n n " ) 0 0 i ] T N A ~ © SO KBRS ~ o~ 0l V!N
o : : H i H : H i ol = i
g et R R R — f e P
; S -iNl® i+ Nl o — Nl®ig+ o ©! ~! - <]
mw i@ OIN @O -l 22l 212 NN N NN N e ® nNu"WUL
H i H H H ] H i i H ] H H :

ulT,. 19791 L FXI (0«1 MHZ) ‘




39
52

68
69
73

automatic operation

831 74 60

32

F
68
73
87

65

F
70
U R!
75

76

F
62

36

F!

43}
39
Japan

S RS S
i S

43
50!

(G.M.T. + 3 h

90
v

79\ 76

81
79\ 74

77\ 63

in 20sec in
3

U RIJ R
97

84
84
84
90 |

94

RIU

U

88
90
R
87!
95

92

R
89

45 E Mean Time

R
84
92
85
99

u
104101

15
83
U R\U R
84

R

R
90
94
23

Ty
IR

J

9613100

MHz to15 MHz

14
80

R

R
951 93
R
96

80
86

92

R

R
231120:120\116:112

79
102{112:113\103:100:104
80! 84

56

13
J_R
1

991i109:105\109:110:101
R

81
79 79
U R
105111

92

94:102{111i116,118:106
Y:UR

R

R
20

Sweep 5
51

12
J
1

86
84
78

R
02

u
i

89

[

81

9%
83
J R
J R
9n5__

84

10

81
961102
R R
07115

J
1

R
971104106 ;105105

921104101 ;100

99
g8

09
80
Z
98 11131111117 11241311132 1321134119
91
R
5

96
R
87
R
90
24

IONOSPHERIC DATA

F

Long.39 35.4 E
89

94110

|

08

94

)

S
07
F
78
82

4
58
42

90:101\109:;110:10%2:113

(0.1 MHZ)
0506

45

75

Lat. 69 00

FOF2
04
44

N
n

|

03

02

e O
M

01

39
55

00

36
30
65

4b

’ET. 1979 ‘

StationSYOWA STATICN

Hour

Day

46

10

12
14
17
20

21

Lb
S4
Laboratories.

66 58
64! 51
Research

74
63
Radio

83
(44
The

79
70

77

79
70! 72
74

70
71
70
83
70

R

63
69
&84
74
11

67
o

39

90

80

R

10

82! &4

96 11043101

R U YU
107 ;107
70
08|09 |

87
26

101
04\104:108:106:106\103

J
95
50 57
FiJ F
921

F
4
05:06 :07

8

72

02:03 04

01
18

42
00

27

CNT| 22




IONOSPHERIC DATA

’i)CT. 1779 ‘

’ FOF1 (0.01 MHZ)

°

45 E Mean Time

47

(G.M.T. + 31

StationSYOWA STATION Lat. 69 00.4 S, Long.39 35.4 E  Sweep 5 MHz to15 MHz in 20sec in automatic operation
o100 {01 10203 0405 0607 0809 10 11 1213 14,15 16 17 1819 20 21 22 23
y L L
N -
2
3 B 8 L L
T Li L LY B By TTVUUTTTTT A r
4 500{460
5
Uy B L L (1l L
6 470 520 :50C {450
777777777777777777777777777777777 S TYTTYT MB -B R L i L L f
7 460
B S S e e et et T SR S é AAAAA é WU ----- b “L IS SN SR e S S e
8 450 400 (490
9 450 460
"""""""""""" S Y "‘L‘ - S SR e RS
10 4901500 490
L L L L L
1 390{420\450(500 540
SRS U IS AU S S SN bt Bt fiiost el RN St N SN SRS SN U SN SN NN N SR e
L L (= L L
12 L L |
,,,,,,, e S SO, . - SRS (I —— T L Py J W -
Y vy LU L B L L |
13 400 490480 {480 550 '
.............. i e et (e e e AU UMY (SRS SRS SRR SRR SRS S,
Y H L L "
14 4201450 14701500\520 {590 {550
""""""""""""""""""""""" N R T A T -3 A R S R
15 3901440\500!580 5601600 {600 i
: A A 31U L L L L :
16 1 500 610 580
P gLl WY i ) U AT A A B
17 P 5004501510510 {520 {550 600
B e B SR o SRR I A Ara o SR SRS SI: S (I RN AN [ S S
! ' iH L L L L
18 i 14201440\480:500 {510 590
e . N it et 20 W ot N S SO S S !
P L L L L L B
19 ; 45014901510 {520
T ; T c Bi LI [ T A S
20 5201540 5901520 600
A F L L L L
21 540{550i580:570\61C 600
2 N I - Bl Yi L\ L. i Ty TThUTTTT i
22 410 500
"""" CUoA T AY R TTRUTEY U R LY UL T
23 510:500{520 520 (550 {520 \510
04 gl BY B B L. 8 T 1
400 {420 500 540
L
25 520550 490 480
Y B8 R Y Y L
26 410410 510 10 520{520 ;
————— — oo B BTt S S N B i S + b
i L L Y LiU L L LU L L ! !
27 500530 560\530{5601520 560 P
A VR AL BY Y TN VT RN L T T
28 ; i i 1410 510{520:530\570 570550 :
e S +ommeme B R e et SE RS SRR B e T e B et H-—me- 1
29 i | LI Al A} A Ri R !
! 400 490490 500\520:510 {550 520 {510 i
"""""""""" ) A R 81 ¥ ) i
30 : 500(500 {470 (430 510510 \500 !
Ll TL L TR T R T L
31 5101560 {600 560600 |560
00 {01:02:0304:05:06 07 08:09;10:1tY12 {13 :14:15\16:17i18 1912012122123
CNT 21 7010\ 140 161 161 151 12¢ 11} 14 8\ 4 |
D ...... i R I : -
ME 405400 {440\500{500{5C5:530\540{560!530:520\505 ;
uQ _ - L e
4151450\510i510 {520 {560\595 {585 550 (535510 |
RIS 42et 1208 LI S—
LQ . 3954204501495 470:500\52C {520 {500 {500 \490 :
The Radio Research Laboratories, Japan

[OCT. 1979 { ' FOF1 (0.01 MHZ)




48

IONOSPHERIC DATA

o

‘OCT. 13979 ' ‘ FOE (Ca01 MHZ) 45 E Mean Time (G.M.T. + 3 h

StationSYOWA STATION Lat. 69 00.4 S, Long.3% 35.4 E Sweep 5 MHz to 15 MHz in 20sec in automatic operation
T

erl 001 01 /02 {03 04050607 0809 10 11 12181415 16 171819 2021 2223
URI Ki_ X B\ B B 8! 3 Bl R B 3! B, B! B
1 1340365380 ! 335:305! 280260 1751160
I N S U AUROUN ISP it Buthtit SRS lutboit St SO SN it NN SRS SO
K K A A A Hi A
2 |180i170 2201260 (300315 {305\310 315305 {300 275240180180
3 21 ci el & B B B\ B Eeiu R, I ALK K]
31013101305 \275:240{210{175 320 175
K B Bl N TTTTTTTTTYTTTN ey B B\ B! BIURI B | 17T K
4 250 3001280285305 (315 320 225 | 150
K 3 RN BY A HI_ ’ Al T
5 |120 200124C\2801285210!315\325{325(320 260{200i185
sl Bl B B ATTBTTBY P BiuR Ri A K|
6 320 {275 \260 {220 {400
B! ©i A\ Al Al Bl BY B, B R TURD TR kT
7 3151300 2751245 2101701290 :200
KI8T 8 el B! B Ki B) BI AJRI B B K
8 310 360 200
9 ki xi 8\ B! B ki BY B! B B; B) B 1
3401300 380
ki B8i 3! 8! B! Bi Ki B B! B , K
10 255 36C 310315 2751260 : 380 {370
K K K K\ KKK X
111340 2702252501280 13001310 /315\3201320(325{3101\295/270:210 240280 {290 (210275
Ki Ki_ Ki KX Ki Kiu Ki & BEi Ai A TR T Uk kT
12 1260270280 {300\310 250260 30513161315 (320 305 \290 :260 {210 310 (300
Al B i B - FL VTR TR T
13 31013201325 \330 3253151300270 {240{175 \150 {110 {400
K K K K U Kr B A B A B R H >H 1 AT
14 |390!41C (370420 253 310 {3401330 345 {350i325{315\305275:250:210 175 | ‘
Ki KY Ki H HY Hi H RY Al B B AT k) KUK
15 3301280)250 1206 {240{270\300 1315320 330 2951280 250 \310 290 |
K A A B B A H H H ! B J K
16 270 355 13451320 1315 \300 2451205 \160 270
Ki Ki_ K\, K H A F 4R
17 |210i26G 200 |380\380 2401280\295 345330 \345 13501340 {305 \3001265:255:210\175 {120
A A AL A ! HY 1 Al Bi B
18 280\300(3201325{330 360 3002751250210 \130 i i
19 Ki_ H R R 5 Hi_ H\ Hi A! R
300:220{225270\305215{320(325\320 340205 3102802501205 180 70|
A 8 Ki__H B B i B\ A CF A B T
20 400270 250\300{335{325!350 320 300255 160
U KU K K K A A A iU K C
21 210210 350|340 34013301350 \350 {355{335{325\305 285240 125 1290
U K Al 8 Ki ei & Bl BilU R R BRI NS
22 275190 299429 350 3601315 \300{280:230:200 210 {250 ;290400
K KY K| Al ki A\ K T BiU R TR A Al Al
23 |300 2901290 320 4101340 {340 325{3201310\300{275 250 i
U K KY Ki Al ki K g1 i3\ B B )
24 360 3001\360 3401350 350 340 {305
25 A A K K K R A A B ) B B
180 3101403539 320 310
K A K A A B B B R B
26 360 ;250 360 320 345 320
NP Wﬁé 777777777777777777 8 B8 E_ VVVVVV
27 310{250 260280 365 (345350 325
T(‘ ----- l_(-" 6 A R é N o ) A B8 R
28 13301210 280i260 (450 2501315 {250(355 3251320
i IR NI (o) R A 2278 G bl o8 eidae] bt
29 A ‘\H _H A Koo R R B S QR i |
2901340 152014401365 13391340\335 ‘ 320 \305 1290260 210
B et (e B T e e S -- - fommm o=
K K A 2 A K k B RiU R ! B B! B
30 260 320 280 4251350 1350:340 3151315300
81 8 A Ay I R A IR
31 g 1851240 3051325 340:350\345 (310 3351310:290{250{200
00010203 04:0506:07 0809 {1011 12/13{14{15 .16 17 18:19 !
CNT| ¢! 111 6! 10) 14} 14 15i 15\ 16! 19} 231 18 14} 14 21} 22\ 26} 25} 22! 22\ 18} 14, 12| 3
,,,,,, N St SRS S S SRt APt S St St SRR UL SIS Sttt S SN WARS SRS SR S SR S
MED| « K : - : : ; K K K
300126 3201312 \300{275/245{205 175290295 {272
e b b i e el e i
uQ 249 , 325{320\305:280
-{z_ o - VYT 4}'””“ —————u‘ ------ o ! | K‘ 4 K
LQ|z10 2502501240 310{320:3201320{315:315{305\290{260{210;185{150{200}125;220

The Radio Research Laboratories, Japan

\:)CT. 1979 \ [ FOE (0.01 MHZ)




49

automatic operation

(G.M.T. + 3 h

in 20sec in

45 E Mean Time

MHz to15 MHz

Sweep 5

IONOSPHERIC DATA

Long.39 35.4 E

Lat. 69 00.4 S,

, FOES (0.1 HHZ)—I

StatiolSYOWA STATION

t)CT. 1979 }

i ' ' T ¥ ! T

" i i 1 il !

) o i O M IiME O (MN ) - O M IIN O NI~ N NGO im0 ivO | < o INBLT - - © ! &
o~ - - AR SWJS My M ~ L N - - L] M ~ NGom N N n20 M M ] o~

H ! ! = e - ! - i -

+ + + + + + + + t N SR S s P cenee B B MU S St St St Mt sty Rt S S +
o~ N ¥O | O XN €O ¥\ in ! O av ! @ <o - o~ o! o <o \v o | <O | N DO IMe o o Ko
S NI, T MM 0T MmN Mol e M M-l e ~ ~N I R A B S Y
! ! ' ! ' 1= ! 1= i I ) ! ) ' w !
+ ¥ > U I YT NN P e WITES DRI AL e +- + . T foaoeacits - --- A
i i i i i i i i i H i i 1
-— IO TN ¥ e S : O = O In X n <o NN 2] O NN [ =T I =] n| - - o < 0
o~ .,3;.:1” S M M | Moo Y - N - e Y Mo M e o~ M|~ Lal ~ Lal -
i i ' - H ; i ' - - ! 1 : ] ! w =)
- iy i H lagd e Lo i H
' i ' ! H H T i i H 1 H t efpemmeiaint o S
= Dol e VN INO < DI 0 Xm0 0 L w0 on! 0o lde ) & N I R B I B B
~ LM e mi Mo Ml Ml Ny M M H Lo i - VN o LN M Mg ) ~ M e
! : : H ; = w i : ! ; ; i P ; ; 1 w = >
H : ' i " | ; i t i 1 f ! |
o H I N~ N0 MmN IYE O e O YN O 0N (Ve O 0 0 In PN N ime o - [N ]
s , MmN N R LN TN el e PN NN PmloN e @l mi Nl N
i I S, I (-1 i R - I
; t ; + t + t i -
© o ¥ o | oo o O O VN IVO ! N~ O VD Ve U v - N ‘<on | O ime O | o o woi Olwv
— N M PN MM e NN e - i ~ M Lon MmN Ll N - (2]
i | | | i i 1 ! ! i ) w - 5
* i H H e R : B t T -t +
HE I XN 'O O MO (WO - RECIRET) o v o O ion v v o ] | mo v
™~ PN " ] T e N ! M NOm - ! : | ) 5= m - H =
! ! ! : W ! ! ! ! | ! g ! : w - >
+ s + : T + re- t t $oo-- t i o R
© i © 0o 0O mo v (L] o o L] |@ © o o o ! nYon o ] (e} o [T el o o w © - o w (L]
i i i ; H 1
= i Mo i H i | ! [V LMY e i i H | M

! W lw ! ! ! ! ! ! ' | : } -
© © o lam i o o v o mo\w Ml Nim imn e o o im0 o o o | (U] “w oo -iom o
i ' M : : -1 MmoM HIR 4 0 i i — ~ M

H i i P | | ™ w 1 | w

4 H

' H H i i + t
~5 o o o O Yo v o © S ) © © (U] (U] DO \On (on (O on o n | ¢ - o [C]
— ' N 4] ' ) o B A o ” 2] 3m Mo M e ] — M

i i i | | | i : w woow |

H i H H '

H H H H t : t R
P M~ jme | © | ot o ino\o © o o o~\o o U] e (0 \> Mk lon U] N s 0 O jos O
= M ™ ] ~iom ~ ! | ) ! (I 4 N M N ~

w w i w w ! i lw i w w ] w = T w
i ' 1 ! H H H H H -
o~ < o oy o ' o C N nioe 0 o 0o o L] o~ im0 | o ey ~ |~ ~low i o
- M Ll i ! [ B S} ] N i 4 M 0 M| NomM M

ool ; ; H ! | Wt / woolw w i
- N ® @ mO im anio | ol nio © o oN in @ mos (1 © U] N~ 0 oM o (O
— Lal ,‘ESN ~ M oM | R H Mo i 1 Y ] M

i ! wo H H H i o H w H H - e wo
H H 4 : : :
t + + b n et + + +
WO ! ™M IO ! ®© oN O ni nio (LR o i G H HE ] i :
- I miom w AR A P o RNRIC @ @ P R B A S
W i | wo ! : | ! ! ; w ' - o
o i 0L O m ol nivo o o o > © m ! w0\ \o © o © o n ~io | wolo
=4 , ; R R Mo : : ! i Ln i m| 2 N [
oo i : | ! H ! ! i i i : ! !
H H t T H ¥ + t t =4 + +
o) oo v @ ¥ ¢ o Mmoo a O IMN M e (O > O v o MO XM G ) 0 Al N o
pog LAl i [ A oM i i Mo D N M ~ ! L ~ P NDoM
| i ; i ; i ' i i i ] i
H i g ' ] i | | a ' | ) i
e ni N s @ | ~lm im n; ©io o o — On | | ~ixMm O o @ T o - ~ n 1o
i NG M oM i <+ M ! | n = M MmN i ! ;oo N ] w AV IS
| ; i : ' | | ! ) | H | i H | oy H 1 |
j } i ; H : : - L ; : ; : ; ; ;
+ i i ¢ + | AR S i + t ' f == t i t
© — i w0 o S+ oM e ixO M MO O IXY D N IX0 (XY (MO Y MO i e o o | g @ & 0 O
P= M M i Mi & ni M M ™M om I o} M M M M3 Mo RS S o N p=s N M M
: ! ! i ! i H H ' H i i H
i ! ; i 1 i ! i H 1 : ' i | i /
t H R e R RS SR AT Sl Dl A e Fpetsss shassssy S s t + + + t R R R IR A Ry S
o o N o~ - N ey O N0 IO NN | O N 0 I¥e (N0 0 o Tos - | o! «~! 0 n
ps Mmom 3»E1 N mom AN S I 4 M & NN M Mo { [ Mo o NG Mm ™M o~
i ! i ! i i i | i H 1 ] H !
< o o im @M M o I Oix® | «ivo! P\ miao Xo ¥O i o O (¥ 00 O <0 o | & ol e~ )
o M 2] - M N MM < MmMioMm MmN NooM Nom N M M e o~ [aV] o NGO ™ o
w = i | | ! =) ! | | | - 4 !
; H
Ml Nl 0!l N N OlaN o i ] i i ! , i : :
) : i <0 i -\ n M N IvO | o~ i © 0! 0@ N o
o M n M - &+ V| o ~ ~ ~ M MmioMm N i N N M
i 1 9 - 1 ! i ! !
..... g t e ST =4 1 t
~ 0 e 0 n 8 <0l N~ i@ o - N < Nl O % © o~ 0 N X 0
Py o~ ~ M - =+ m N M M ~ o ~ oM ~ o ~NEoMmm ~
- i ! - = ! : !

} ! &

e B e e B e i e & bniabnt i i T = SR (e S + —
= n O i<ini o N~ wim NI —lwn jam gl Mmoo i [Co N - ol oiwr!
o NN J4. - M No™m o Ny N ol M MmN ' 1 - o NDomMDom N

| | e - i) ! ' H | i - H

=l U SRR NN B e S WS Lo (SN S| SO S 5 B

: + t -+
P o< 0 | ¥M O <N © <o o ] Ol«wo <0 ! ! | ™M Noov v~ M © | o - Nl M
b= ~N ni o™Mm - S ™M - ~N ~ ! - M, & M oM oM Mmi oMmi MmN M - o Mmi ™M MmN

- = - ! | - - ] | ' :
— + : t + —+ t

! 1 H H 1 = o

3/ o | & . % © ~ | o o — o~ ™ < | v © |~ | © = =) — | ¢} (e}
3 = © i —_—l -l mlml N N N N &N N NN Nl® om Z w55
g ; i : , : : O s

Laboratories, Japan

Research

Radio

The

(Da1 MHZ)

FOES

' 0CT. 1979




23

22

automatic operation
21

(G.M.T. + 3 h
20

19

in 20sec in
18

17

45 E Mean Time

16

15

MHz to 15 MHz

14

13

Sweep 5
12

0

09 !

IONOSPHERIC DATA

Long.39 35.4 E

08

’

07

06

69 00.4 S

05

m

Lat.
04

| FBES (0.1 MHZ)

27
27
11
"

30

20

12
Japan

15
10|

et o ]

Laboratories,

23

27
Research

B\E B E B
30

27
Radio

56
30

The

46
36

G

53
34

58
35
G

B
35
34

"G\E BIE B

3:U_YE
36
34

31

3
60

24
25
45
30

U YYA A

38

Y
34
33
20

21
(U MAZ)

B

30
35
41
41

Uy
40

2%
8iU YU Y
31
36
35
31
30
Uy
37

31
FEBES

30
42
40
BYA_A
24
35
40
41

22
AAUY
44
17
A
54
30
u
32
21
31

StatioSYOWA STATION

(OCT. 1979 ‘

50

25
35
28
21
K:U
Fo
K
26
21
14
21

40
25
26
18
40
24
11
10
31

‘ 0CT. 1979 ‘

13
15
16
17
18
19
20
23
24
25

CNT
MED



51

IONOSPHERIC DATA
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9 R B F R F. F! RIURY R! UR J R T Y
0] s2¢ 52 701 65 621 69) 72! 73| 72! 76Y 76! 81| 76| TLY 75| T4} 69 50 60} 52| 60
F\ F. F YY A Fi R : F
21| 49 52! 60! 57\ 681 67 62 69| 71\ 82 80| 78! 75\ 76| 74! 69! 65 65! 65! 64! 65
Fid Fi F Fi R R! RiJ R Ri R: R T
22 | 651 66! 68! 64) 701 74| 87] 92\ 95! 92! 92| 92\ 87! 82! 83! 80) 73 69 68! 68 70 68 68 65
F J RIJ BRI R RURIURY RUR! R| RY A! R iR |
23| 68! 70! 78} 83\ 85! 92i{100{ 94\1C1: 99! 96} 95 87! 85! 82 81 721 60\ 60! 57! 53 50
F! Y. Y. Y\ Ri Fi Yi Y\ Yi{ Y Y YXEGIEG F\ FI R! F 2R
24| 51 671 59 467 47! 52} 61\ 55| 50! 50} 51\ 45 | 481 52
FioA Al R BY A{ FiU R| BYE GIE GIE G FiF ) TF
25 44} S0 41} 48 541 56 481 47 481 59\ 60| 62| 60} 59\ 60| 58 S4i 46
F FyFL FUF R F F A
26| 53! 59 581 61\ 641 56! 76! 81\ 89} 89 79! 72\ 73! 70} 69 58) 62} 62| 65! 65) 64 551 44
RiUR! Ri{ F FiE Ri R! R R - R\
27 | 43} 44! 52 64! 68! 76\ 82! 84} 85! 89\ 84| 84| 78 79\ 79| 75! 73} 72\ 69 63} 64} 61
FiF Fi F{ Ri R\ Ri RIJRIJRY R R o C
28 | 58| 57 58! 65\ 69| 75| 82} 90\ 94 93| 93| 89\ 84! 84| 82| 79\ 74! 70 70| 68 69| 68 69 68
R\ Ri RID R! R VR NV R R ! ' F F
29 | g7 72 80! 85) 92103} 90:i1031112:111{105:104) 96 94! 88 84\ 81| 80! 78! 74\ 71! 69! 61} 42
Fi B F{ F\ Fi F! °F F{ Fi F JRi Fi Fi F\ _F e
30 | s4 520 63 64\ 710 85} 91! 91 84! 77! 72! 75\ 72! 76! 61 59\ 63 61 55 S7
31 .
00 i01:02:03.04 :05:06:07,08:09{ 1011121314 :15 16 17 {18{19 2021 22;23
CNT| 241 24! 220 24\ 221 27! 24} 21) 15} 25| 23| 25\ 26! 27| 26| 29\ 27 27\ 28 25} 26} 26
"""""""""""" TTEY T YR N = :
MED| 53 56! 58! 62\ 68| 70} 72| 81\ 83! 83! 84 81\ 79| 78! 75| 74\ 72 L 61\ 61 60f S6! S5
N - I IS S N R Ri R! RY RiI R! R:i Y\ ! ' I
UQ| 641 68: &8} 72\ 80! 78! 85; 92\ 94| 89 90} 91\ 84 83| 83| 80\ 78| 76} 72! 68\ 69 69 68 65
777777777777777777777777 S . L S S i B T T
F F ; : ‘ ' :
LQ| 46! 521 521 54\ 64 60! 60| 68\ 74 73| 761 74\ 74| 72} 691 68\ 66| 62! 61| 58\ 52| 57! 52| 46
The Radio Research Laboratories, Japan

NOVae 1979 ’ FOF2 (041 NMHZ)
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IONOSPHERIC DATA

°

[NOV. 1979 l , FOF1 (0.01 MHZ)—‘ 45 E Mean Time (G.M.T. + 3 h)

o s o ’

StatioSYOWA STATICON Lat. 69 C0.4 S, Long.3? 35.4 E Sweep MHz to 15 MHz in 30sec in automatic operation

o 00§ 01 ;02 03 1 040506070809 10/ 11312{18{ 1415 16 1718 1920|2122} 23
; Y Bi Y Y A R R R L
1 : 49015101510 {520{500{530 510
13 3 3\ Y 8 ® 8 Bi_RY_ 1T Loy 3
2 o 410 510 510 510 \500 {420
Y
; 1
A ! !
S ——
{220
o bk
,,,,, i S
L‘
,,,,, SR,
S SO —
i

R i L
15201550

00 :01:{02:0304;05:06;07 08:09; 101112/ 13141516 17:18:19120 2122 23

2 3} o 214 18\ 181 224 22} 23\ 23} 23! 23: 26\ 21} 12/ 21 1 P
i 30 375 395 4601485\4951510{520:520\5201530!520:510\510 (495 463|386 gzzof i
i 385 (400 455476 510.520{520{530{530\540 /540530 (53¢ \526 |505 ! 3 § §
LaQ 3 330\390:420!430(400\4801470{510i5106)510{515 5105510 500475 ; 5 |

The Radio Research Laboratories, Japan
NOV. 1979 } ‘ FOF1 (3,01 MHZ)
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IONOSPHERIC DATA

I]OV. 1979 ‘

FFOE (0.01 MHZ)

Lat. 69 00.4 S, Long.39 35.4 E

°

45 E Mean Time (G.M.T. + 3 h)

StatiorSYOWA STATION Sweep MHz to15 MHz in 30sec in automatic operation
D:ur 00:01:02:03:04:05:06;07 :08:09:10: 11 :12;13:14:15 16;17 18119120 2122 23
KUK K\ B! Ki BI A Ki_ K B\ R R R E KK K
1 280:210{280 325 380550375 350 345(315.300295{255{210 250 {320 {185 410
K: B{ B B\ B A/ R/ B\ R, B! B B el Bl B R VT K B! K. K
2 (370 315 355 300(290{265 190 300 310270
Ki Al_Ki K Hi U R N I Uk kB A
3 1300 280:26012501275!290i335\315{320{320{325\330{325:330{330\315/280{275;210,300;310
K\ AL K KD BY Al i RIURY_R: B B o )
4 300 360380 320i340{340\330 320
KiJ K; B8i BY B! K u A A
| 5 1310300 300(2651290\315 /325340 (340\360;355:360
H BiU Ri R
6 145{160i150\215{260:285{320 365 3651370370380 /375
AL A H . R\ B
7 150\190{220{290:310\325{360 /370370 370{355 (325
| F BY A Ki A Ki A B/ Bi R
8 3101100 280 3601450 410400 365
B K AL AL Ki A
155 1801165 400 3501360i355:390\380;375:350:355
Ki Bi Ai_ K\ A H H
10 {250 300 2751285:!315\340:350{360{370\365!375!370:350
Kid K BY A! Ki_ Ki K\ A RI_ R\ R._R® H H R
11 [360:i460{225 420!500 (530 36513701360)360 360350350 \345:310!300 {345 245 (160 115
AL T R R R S ] Pkl KUk
12 250:145{210 2951310i315\325355 (365355360 /360345315 290245 \190 {250 {220 {200
Al AU Al A\ K K\ RY Ri R B\ R Ri R R VTR R kA
13 180 37512901360 385 360:360{370(355\310:i290:280{250 310
B Al BY AL Al R{ RY A URi B\ Bi B B UR, _TTRw Rl T
14 310 3701350 340\320{300{270; 250 {180 175
R H A H SRS I T A
15 165:17511801240 290!305\320{345{355!355\350 3351330 (310(290:260 210145 {140
18 W AT B R T s 88 8 8 B, B, B B, B, 8. B B\ 3, B, B B
130(150 210 285
B B8, B B\ B, B| B 5. Bi RI R Ri B! R R R R\ B B, B
17 355 375 370 3101280250 180
18] B, K Ki K R Al A R H Hi 8! B |
2401250250210 :250/280{305\320(350i365{370\365 (360 3251310:290 12751220 {180
A Hi H 3iU R B B U R "BY B! RIURIUK
19 180{200)220:275{295{310\325{350 360\370 345\325:290:280 1170 {125 (240
Ki_ Ki B K Bi B R BiU R R Ri R ! UR. K _x! B! X
20 [360{360 300 3101325350 365\360 13751350 310{300{290 {260 290 ;230 | 185
R R KRR Y B B B B B B. B!
21 |230!{285:310/310\3501380:{350(410 400 345 {255 .
B! BI B H  H R U A B Ri A A Al AL A
22 2501265 12801290 :300\300 3301340 330 305
Al B Al_ K R RiU R R B 8
23 2351200340{275{290\315{315 340 340i350{350{330\310 {300 250
RIU K, B: K\ Ki Ki K R\ Ai Ri R{ A Ri_H U R Kl K
24 1125300 37013101360 {410 350 3603001290305 (310{240,210
Al AL A K. A RI B) A A 8\ R R Hiu A U
25 1851400 320 345(325i330:330\305 300280340215
Ki_ K\, K RV AL ATTR AT A
26 (1251175 330!300)300:260:280{290)305 325325340 31513101290 250 1220 |
AT AUR: A\ K. Al R R\U R R TAY AT TTAT T
27 280 420 3251290\3101320 (325 33513451330 2701225
o Y Nl A R
28 [125{130;180:200\190 2801295310315 1330335\345{330{310:{315\305 2801250\240
AL R A TR ERE RY AL Ri__H A
29 1110 1401185210255 3001315:3401320:315 {3401345{32013101305:28C 260
---- Ki Bi AL A A Ki xi ¥ ETuRDTT R H : !
30 1310 300:300:380)320{340{335 (355 3301340350 300{275{250 215 i
31 i i
00 01'02 03.04 .05:06:07,08:00:10:11Y12:13i14:15Y16{ 17 :18i19 120 21:22: 23
CNT| 14i 15! 16: 20\ 17 21} 22! 21\ 19} 23! 22 20\ 20} 17} 18} 23\ 22} 25; 23} 24\ 21{ 21; 13} 19
K. T S R R R A S o i ! K
MED| 2401280:180:2221250:285{292:310\320{350:352:355\360{360{350{330\312/305}280{252\220{180:185:200
RS S K AT I R A I A e \ O Ki_Ki_ X
31013051265 :290\310 325 350:335\325{360370;368\365:370:360:35C\325{310:{290 270245 ;250310295
................................................................. SIS S (A SIS PN SN SN SE— . R
R: R ! : j ;
LQ |125117011621185\210i275:285[300\315 322330 {34C\345}340:340{320\305{295:275{248\210:170;155;152
The Radio Research Laboratories, Japan
INOV. 1979 4] { FOE  (0.01 MHZ)AJ
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°
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IONOSPHERIC DATA

DECs 1979 l

\ FOF2 (0.1 NHI)

[osc. 1979 ‘ FOFZ .1 HHZ)J 45 E Mean Time (G.M.T. + 3 b
StatiorSYOWA STATION Lat. 69 00.4 S, Long.39 35.4 € Sweep5 MHz to15 MHz in 20sec in automatic operation
D:w 00;01:02:03)04:05{06:07,08:09;:10{ 1112 13:14: 151617 :18:19 201 2122 23
F F Fi F. F\ Fi ® Fi F
1 | 53! 50! 55| 60\ 65| 64| 75| 85) 84 84| 85| 84\ 84; 85| 84| 83 60} S&
BY F Yi B Ri Fi F N F
2 | 41 46 49 551 54 59! 60 60} 64\ 65! 70! 80} 79 50} 52
3 vi F FY B: FI F! F Yi oY Ri B! BI C F
56i S0 55 581 60} 64 56\ 65 591 64
FUFTTETFY F: FL FD AN YT YD BI BY B B
4 | 69 70i 75! 75) 651 72| 59 751 74 46! 42
Y Fi F F = Y B\ B ! N
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The Radio Research Laboratories, Japan
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IONOSPHERIC DATA

DEC. 1979 ‘ [ FCF1 (.01 MHZ? 45 E Mean Time (G.M.T. + 3 h
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IONOSPHERIC DATA

(DEC. 1979 J

’ FOE (0.01 MHZ)

StatiorSYOWA STATION

Lat. 69 00.4 S ,

Long.39 35.4 E MHz to 15 MHz

45 E Mean Time (G.M.T. + 3 h

in 20sec in  automatic operation

o 0102 05 18119 20 21 22 23
! K A A K K
1 120 260 300 360310
A A >UWB 777777777777 A A
2 1951160
3 A A el el o
2101601145
B Ki BA 77777 K—
4 160 290 250
K AR TRT TR 8 Bl ey N T AL Al B |
5 340 2801220
A K K
6 440 [ 450
A Ki K
7 400 {360
A K A
8 400
K K
9 410 300300
A
10 340
K K
B 250 355
Hi H
12 210 300
K
13 240 260
B
14 296
A A A A A
15 240 {310
A K A A K
16 290 270300 320
B A KY KT A ki
17 340 \360 330 (310
Al A A AL AL AL A
18 250
K & A AN R T ) B I S R! B! B
19 310(310 280 1230 g
-\ i
A H B K R A
20 260 250 (310
A K K K
21 280 260250 1360:400{350
K A B\ K. K
22 310 390 | 420}
A A A AT
23 250 210
A KY Al Al Al
24 160 310 i 190
25 K A E R
310 2751250 {220 {200
K K F
26 240 270 2701260 (400 | 450300
Ki_ ki N A T A
27 350 280 260280 {230 210
A R BT Al W
28 ’ 2901270 {230
5 | B! K\ K. R! Aj
29 275 ° 1390 480 |
B! TR Tk k]
30 360 290 1290 1230 {350{320 {350
K TR T R R N TR R RN A TN R TR
31 356 300 12701255 (315280
01 05 19 1202112228
CNT 251 18} 15| 16
| K
MED 250265280235
TR K
uQ : 2801315345310
‘‘‘‘ A . R e e R
- LQ 1225 280 130C 2101290270 \250 [240 {210,205
Research Laboratories, Japan
(0.01 4A2)
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IONOSPHERIC DATA

’DEC. 1979 ' | F=MIN (C.1 MHZ) ‘] 45 E Mean Time (G.M.T. + 3 h
StatiorSYOWA STATION Lat. 69 C0.4 S, Long.39 35.4 E Sweep 5 MHz to 15 MHz in 20sec in  automatic operation
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IONOSPHERIC DATA
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IONOSPHERIC DATA

’DEC. 1979 ’ J H'FZ  (KM) 45 E Mean Time (G.M.T. + 3 h

’ ° s

StatiorSYOWA STATION Lat. 69 00.4 S, Long.39 35.4 E Sweep 5 MHz to15 MHz in 20sec in automatic operation
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IONOSPHERIC DATA

[DEC. 1979 H'F  (KM)
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IONOSPHERIC DATA

lDEC- 1579 } ‘ H'ES  (KM) 41 45 E Mean Time (G.M.T. + 3 h)
StatioSYOWA STATION Lat. 69 00.4 S, Long.39 35.4 £  Sweep 5 MHz to15 MHz in 20sec in  automatic operation
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Sweep 5 MHz to 15
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