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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 ~ Latitude Longitude
s 69°00.4°S 39°35.4'E 69.8°S 78.2° E
Wi
;g" SPECIFICATIONS OF THE IONOSONDE USED AT SYOWA STATION
Items - Specificatons B
\ Frequency Range 500 kHz—15 MHz
| Transmitting Power 10 kW (peak value)
; Duration of Sweep 30 sec
W‘ Transmitted Pulse Width 100 psec
@ Recurrence Frequency of e
L Transmitted Pulse 50 Hz (by power source frequency)
5 Frequency Scale every 1 MHz
’ Height Range 900 km
Height Scale every 50 km
K 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 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 Ionosphere

fxI Top frequency of spread F trace
foF2
foF1 Ordinary wave critical frequency for the F2, F1, E and Es
foE including particle E layers respectively
foEs
JbESs Blanketing frequency of the ESs layer, e. g. the lowest ordinary
¢ wave frequency visible through Es
%éf fmin Lowest frequency which shows vertical ionospheric reflections
‘ M(3000)F2 Maximum usable frequency factor for a path of 3000 km for
transmission by F2 layer.
h’F2 Minimum virtual height on the ordinary wave for the F2,
hF whole F' and Es layers respectively.
h’Es

Types of ES See below b. (iii)




Symbols

(i) Descriptive Letters.
The following letters are entered after, or used to replace, a numerical

value on the monthly tabulation sheets.

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

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

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

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

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

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

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

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

K Presence of particle E layer.

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

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

N Conditions are such that the measurement cannot be interpreted.

(0] Measurement refers to the ordinary component.

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

Q Range spread present.

R Measurement infuenced by, or impossible because of, attenuation

in the vicinity of a critical frequency.

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

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

A% Forked trace which may influence the measurement.

\Y Measurement influenced or impossible because the echo lies
outside the height range recorded.

X Measurement refers to the extraordinary component.

Y Lacuna phenomena, severe layer tilt.

Z Third magneto-electronic component present.

(ii) Qualifying Letters
The following letters are entered in the first column before a numerical

value on the monthly tabuation sheets.

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

D Greater than.

E ILLess than.

I Missing value has been replaced by an interpolated value.

J 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.

NS 4 OF

(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 E 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 JoE. The cusp is not symmetrical, the

lower frequency end of the ES trace laying clearly above the high
frequency end of the normal E 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 Es trace 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 LQ

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

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

Upper quartile (UQ) is the median value the upper half of the values when they
are ranked accrding to magnitude ; the lower quartile (LQ) 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.
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(o]
FAN. 1978 J FFOH (0401 MHZ)J 45 E Mean Time (G.M.T.+ 3h)
o L | o _’
Station SYOWA STATION |at. 69 00.4 S, |ong 39 35 4 E SweepO. 5 MHz to 15 MHz in 30 sec in automatic operation
Hour | i i 1 | 0 : 1 ; ‘””"' E ~ co i : i
;>\ 00 1 01 102 :03 04 105 06 107 L 081909 110 111 12103 ‘14 '15 ‘17 118119 0 20:21.22 ;23
o LR F W A1 [T RV
1 : ! | 370 360 aoo‘koo 420! 450! ASOIASO a80‘670.k70 460 ; 1410; 400 i : ;
I I A Y AN ATy e J”’ ””””””” R
2 ! ; : : | ! : aso;aso a?o‘aso a50wnso 430, 450 420 360, [ .
T — : frmomis o momin i r”, 77777777 7,,__,,_,,_,,_:___,___;
‘ ‘ UL FioFi L ] ]
3 | i 1360 3701«00:&10;«10 aso 660 ASO‘Abo 470 470 a70 aro 450 aso kso aoo» | ; !
. A Ay TR Bl B a;"é"’bj v i !
4 g ! ; | 1370, i ! I i |
- I o f----B-- - ) ' . - - -l % T e h
| ! LAY Y Yooy ! Y, Y B 8 i ' i
L I ELUTNR I
B Y Y N ST TOT T T Y A Y T ; T
6 : ; ‘ 3401360 ! 1 [ ‘ ‘aso 420! a;o A1o 410 400! 380, 350! :
[ R B A AL A ] N . L } | '
7 ! ! : ‘ 3901400 Aoo‘azolaso\aao*uso 450 aso uuo aao abo azo 590 ! ; |
I I Y I AT YRR IO 'T ‘ U_Fl v
8 ! ! : 330! : 1600 a1o‘bao‘aso‘uso Aso 460, 460, 640 450 aaonboo 400! i w ;
Bt e e % . ! . - = s - e e - e ST P R
i ! COAUF AL AL A ; B, 8 B B 8 PR B : i
9 A 350/ 620! aoo k!o‘ P LT 400! oo
sl oo - l g . + 1 3 ! e e e TP e e
T Al 8 B B A C 8 BlUY FloFl oo
w T 1 ; ! 400 400 400/ 3 | 420 420 Aso‘a20wb00, Poor
A B 8 F| TR 1,8 |
: ' ; ' 1380 400 410, | 1630 450 sso axo 430 zo azo 400, | : :
koo ' 4 y - g I e R L B e 4
[ \ ! L Al [ | : H | ‘ L v : |
12 ! ! 1320 ; 1400, 400 610;620‘k30‘h30 aao‘kko‘«ao 460 a30 aso aoo, ! ! |
A TN | AN ENNARES T A R
13 ‘ ; | 530‘3301400‘400 410 azo 420/ 430 ASO 650 kso‘gso 430! 420 400 'ngf |
[ ‘ ? '8 B B F! Y AT A A N A A
14 ; ! : ! 5903390 uoo L10 kZow 440 430 440, 420 420, 600; ; ; ;
Rl T | ’L”g A i T T R ¢
15 1 | | 60, 560‘570 390 410 420! BAO 430 Ako‘kLO‘ASO‘AZO 430; 430! 400, i ' ‘
e ! ) 1 ¥ ! » Inessnommmes x
' I : L F ' YooY A ¥ '
16 i ! i 360 350! 570 400 l.oo 620 420 430 430 440 640 430 420 1.10‘ ' : i ! !
oD AR St Rt Flooy I VR R TR e e
d ! ‘ | | gbo 40b wk10'410‘a20 a1o-nxo a1o‘fon 420; 400, l ] ‘ }
o "‘ i Al A‘ y A A 'A‘ = 'R" v i \’ ': """"""" ,’""'1‘ """
18 : ! ! ‘ i 1410610 ;a1o 400 400 400, 390 570 370 szo‘ L
[ A U A AUy Al ! i TR Y
19 i : ! i 400 b20 A10‘k10 a?o 410‘570 420 A1o aoo‘koo‘ ! ; ]
20" o ‘ | ' T F N
! ' ‘ 330 3?0 390 390 Aoo aoo 410 b?olazo 430 610 400, Aoo: , i ; |
o e W L L‘ R T
| ' ; 320, 340 370 390 «oo A20 A1o 430 a20 440, bxo bbo ! | ! | .
i S T 11 =3 ‘ AR
22 FE 530, 390 390 a?o A1o 430 430 aao 460 4301 430, 420 (4001360
O R I AT N : Al"If’ Y PL
23 i o6 310350, 380 390 azo‘azozazo‘axo Coo
: CUTTUTTR R FTTrTTrTo
1 ! l 1390 390 aoo 4301460 440; 650 aso 4&0 aso
: ! ‘U H! ! : |
. : 1390 1410 “1b! a1o 4201630 ASo «?o uxo 430 aso 400 39
. A Ay F F O F v. Py
! ; . i 1350‘ i |
I B A i S VS R VY AT I A T
27 ! ; ! ‘ o 1600! fzo 620 k?o aso 4301430 aso
8| “sso3sossbleon ano el sl b
‘ ; { 330 350 5801400 a1o‘aso 460 450 aso aso 80,450 So !
EOU I R A R Af"i“'"i] ””””” {;”h """"""""""""" CTer R G"F"__*”_
29 j ' 1 : .sco‘sso 390, aso a?o k?O’ ,430 kco 390
Nt IS i S "Af"”"' TET YT TR "'f“g """"""""""
30 | : ‘ ! r Fr Y B B B
. | L I !
31
CNT
MED
P 1 R R F!
uQ ! 3601560;390\k00 4151420] 430! a!s%aso 650 Aso aao azo LZO 400 395 350'
e B o 2 gl e s L 1
! i i F F T 1 '
La b ;305 330 3453701390 400! aoo ns 425 420! a?s azo w20 uo Aoo 400 375 3400 1
I " X 1 L

The Radio Research Laboratories, Japan

JAN, 1978 ’ FFOF1 (0.01 MHZ)




12

IONOSPHERIC DATA

o
45 E Mean Time

| JAN, 1978 I | FOE (€0.01 MHZ) (G.M.T.+ 3h)
] o ’
Station SYOWA STATION | at. 69 00.4 S, Long 39 35. 4 E Sweep 0.5MHz to 15 MHz in 30 sec in automauc operation
Xoo’mloz‘m 04 05:‘06 07 08 . 09310;11 v12}13!l4;-15/16517518:19220 21!22:23
1 3&0 320 220 270 500 290 275 280 290 310 320 5?0 330 3?5 310 300 270 500‘180 265 220 500 210 280

o e =

A

,_,_J,,,,,,__

R
SAS 360 3100 S?S 3?5 310

i
|
'
|
|
|
|
|
'

K:  Ki__A
1600 SOSw 270

B,
5?0 520 305

Kl kKK
9 1290!250,290! 330
~_>‘,,,,‘_~_47~__\____
kBB
10 | 230,
KB
1 310
i i
12 150; ¥781150
o Byr“l?—cK_
13 L M3200 26
________ K0 k8
14 |275!330!
M SR
Pk
15 190:330
AlAL, H! Al A.
16 - Thdia70 12200 " 230

,,,L‘,,f,_~¢ -

A
‘510 310'310

o;295 2701 360

SOS 295 275 260

510 290 ZBO 290

260 250 ZSS g?

»»»r‘-~~ =Ll s

300 295 265 230’

230 200\ 180 160

K|
320 360 200 360

220 210, 195, 150

,‘_T_,__‘_,;,L‘ﬁ__

gZS 170, 190!

e L
B_: B Al K
i s

H
220 185 170 150

220 1751

W W TG
g220 1200, 225

A FiF
§z1o 15511701140

|

,__,,___}__,__,,_.__

K, B
zoo 210,350
KA KA
! -aoo;
i CE A KK
300! z?oxzso 2151170 2201310
T Y T [ el =
Y A' A Al TTA
. v
122123
zzi 1s; 19

uQ 33 288 325 2901290 290! 310 520 325;}15 315 310 310 05 290 275 255 235 210'310 312
o —= U ,K:. _K _‘_1____;-,,,l,,ﬁ,,__v;___n,,> SN (RS, PERE x ____________________________________
LQ ZSO‘gAO 210 ‘IBS 195 218 UcO 260 280 290 300 305; 300 SﬁO 500 298 280 275 260 ZSO 218 175 180 150
The Radio Research Laboratories, Japan
.« 1978



13

Japan

Laboratories,

Research

IONOSPHERIC DATA

o}

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

FFOES 0,1 MHZ)J

Sweep 0.5 MHz to 15 MHz in

E

39 35 4
09 10 ) 11

08

69 00.4 S, Long

T
|
'

T T b
S - ~N 7u =
=3 X} Mmomom N
- i | Y
5 SRS R WP
@[] o, o, N, O
ol o Mmoo -, N
'
o N i I l
e = i e s ]
oh..f - ~n!l ol =
= - M | 3“ -~
5% I RS S
Sl ol ol ~'v
3| o Mmiom o,
O~ ' ! |
1. ! s e
c b e
- - o s o
oen = M [
() — ¢ ! s
@ : b atlh o 2 el o ol S
. o! o, < lv
o i ! i
" | MmN e
— , ]
\\\\\\\\ PSRRI | EFERIS
. ] ' 4
~ 1
- !
©
-

Radio

The

102

01

T
|
|
|

O N XN N IO IO
o~ ~ M, mon N
- T

[JAN. 19?ﬂ

Station SYOWA STATION |at

] 00

1JAN. 1978 1 | FOES (0.1 ”“Z’J




r

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

E

A

IONOSPHERIC DATA

69 00.4 S, Long.

(0.1 MHZ)

FBES

|

1978

JAN,

14

ation

”,ﬂ;@% L ; x
T T T T T T T g T T
MO I O IMOIMN I« i>T 'O |¥NIMn ™ - N OIXN | ©
® NN Ml MmNl m ! e = e it -
N I I ! 5 Hw ! ! =) o~ | I 1
S U T S (I O T SN - SN GRS [ SN
o o T Nja mol<oc o o ! o] o! o,|v
! Loy R , Nim, &' »
{ ) W b ! 1 ~ ! i !
i UN S —— e md o H___ | T \ B s e sbe o n b oo
o' N nle
~ MmN e
™~ . i 1
e s o e AR S-S . P (] PSR E—
o v ! o'v
m Mmioe !l m
rid \
o e

30 sec in automatic ope

Sweep 0.5 MHz to 15 MHz in

39 35,

w
@
w
@0
v
> I I
i I
et w i !
L= G @ > @ | O M >N D
w ~m [ IR I
L ' w ) | |
R S, - TN, — e mmmmm—mm = =
<n 0 | O >3 m  xO <o | >0
O Mmoo L IR S 4
< I L i < W
“““““““““ o confmsincos s s oo s o s
MO >N 1D >0 >0 I Mw %O T~ >0
bl N, Lo oM N2 oM om
=4 2 U lw | | )
il i vl e oo i e
s em Slee m amaenlass e e B sl e mow s el
- O M |© €0 >0 IO e 1o 1~
9 < M om - Mmoo I om
o ) . < W =R |
A SR
= M M e "vk:J,_v|Au e <0 '@m i1
o m Nm N T e Mmoo [ )
” Ih | l _E ,A I !
i a twm e n manlee o Taw e
< MO MO0 M= >0 MM | M A <0 1 MO0
— N MmN e Mmoo SN
w| © | | ! = ) <<
- -4 -— — rsn|v4\w\“\\\4\\\r ey mmmpm b
< 2N am O Jaa >N Man <O 2 L xn
3| — Mmool N n o, M) ! MmN
o| @ | '« ! < lw <! =)
e N T . e A Dy (N, SO
") X3 x| N CO (XM O My IO MO
cl @ MmN s N N N NN
o| © ! \ < D = u 1t
ey T T h
© _m ¥ P 0 i I 1
|
- A m i N+ 00! N 0! o
[7)] a . ! \ | ! ! !
h 1

Laboratories, Japan

Research

Radio

The

|

1

(0.1 MH2)

F?Tesﬁgd

tJAN. 1978



15

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

IONOSPHERIC DATA

‘ JAN, 19?8J 1 F=MIN (0,1 MHZ)J

Japan

c X = T E
oI
L4 ™ = 1 -1 01 o, ~
bnlﬂ- o~ . M 1 -,
ey NN DR — : | ;
gl el W T el s M T e T e T el el R M a8l e @ Wl e Tl wl o el = el e miei el o] I =1 o" T e T ]
mur o~ I -, o 3" o
N H Mmoo e
ol : i l
.oﬂ ' & 8" ||lr|II_IlI,I||l
wl - - o 6_
s S ! m | 1_ -
Ol .3l - H !
2 =t
32 o i - = n o
~ ! Mmoo e e
.m : 1 | |
& i | L |
2 o 1 1,_ - H N O
- I
gl _ Mmle =1 -
s be s el oo als = ool 5 s
o o | - } 84 o
M| - | = |
] ! Mm!le e e
i
(I S 1
s e I oo B R TIr] KSR TaC TS Y I R RS R i
IS IS eI ElE
i ! - - -
W ||||||||| _r " ! '
AN PSR I I
o ! - NN o
- : M - “ ~N " -
o !
1 ! I —
0| v ! - N e o
Rl ' Mmoo N e
N b-—-- d | i !
OPHY . g o =
W < - N o
= Mmoo e
g iyl I I 1 !
R [
o o - ™ - o
2 e N e
Q ! I
B st g e e e e e E e T e R e e el T st R e T Wl ST Yl e e e TR T wmI s e e T
2 o~N
Al -
w | —
L VIR WR—
w| o
M| -
o [ Spes
Lal D
o
B S
cl] ©
ol ©
- g
S
7 .nlv ~
o
WY laal. (TR N W, NIV [N NG S SPUPN SR Sr. ST SRR SRR Sepu Spnpy | IR SIS, P Sy SIS | S
o © ol =i =i e | o
s S| = 13_ .‘,— 2_
o s st e r el e st ar ey ol et s el e i m e el ol Rl 6 e ml R m B R Tae L | R e
ol P & -l m 3 o
o MmN
o ) 1
e SR e e o B IS
S < i -, o © ©
4] o . | Simie -
M- - E
=
S| » ©o, © . © o o o - o - o=, o =)
el's Lo - - - -t bt M, e N e
' ' o |
i [ SN R TP P I I PSSP S RPN pupps. | SPRSIPRS PSRRI S I R I ek ! " ! 1
e e T el e ol T el Bl m o Rl T Tl ol 0! ~i oni sl r~ S B el SRS 58 e S e e (32 5 s = e & o S s 2]
e ~i »n, ©, ©, © © o o o -, ©, i ©
@S ! ! ' \ = - o "o e e
........... 1 1
e reratetyegbyrare s e e s e aT el e e R IS TS TR s s = s Sn = o e ol S SIS S— 4 vl = b = Gl o e o
<h~ w0 N~ O o1 N, Ol -, o' m;| ®
o o ! 1 ' \ - | e | e m Mmoo e
1 I 1 1 ! I
e TS NS PR . JA N - - S P . N I S B S
21 o @'l N1 0, N ©®| o o ®, ol =l o~ ®
b= | | - e ! :
R} | | y | | i | of M., T Ty
sk " ! . I ! 1
' 1 ) 1 b | 1 1 T T
tux - N M O © N~ O m_m_Q_Q
wn 3 N | N N NN N N N | [ R |
i L i il L i B i S c_ M_ 1

Research Laboratories,

Radio

The

‘ JAN, 1978 AJ [ F=MIN (0,1 Muzigj




16

IONOSPHERIC DATA

o
[ JAN, 1978 J ’ M¢3000)F2 (0,01) 45 E Mean Time (G. M. T.+ 3h)

El o ’

Station SYOWA STATION Lat. 69 00. 10 S, Long 39 35. 4 E Sweepo '5 MHz to 15 MHz in 30 sec in automatic operation

our i : ; ! ! ! : 7 : . ‘ ;
:5\ 001 0102 1 03 {04 ‘05 106107 ;08109 110 :11 412 ,13 -14 L1516 '17 118 ;19 20: 21,22 23
. ; ,
Fi Fi i r: F Fi % 5 C_FLF y ' g
1 | 325, ‘270 255 263 551260:265 2901255 zeo‘ 65'270'275 280, 280 12701 300 315 315 310 320; 305
JS | L S il i 12 i o = g e = SR B T B e e B Ll S PRpv FRp O I S ——
SiA F' R FR T A AL Y A rl F| ! L F i i ; Fi F
2 Lo eSS b E Lo : 310‘245,230 235/ 280! 275! 300: 300 320:325K31o 315
T3 "“‘l““ A “'“"“F',"'F‘r""FT"‘F “““““““ L """"""""""" r""’|"' ""‘“" “”""’F' “E, “““““““
3 zss.zas 285,265 255, | 5 zao 255, 265 275 270‘285 285, 285 290; 280) 270! 280 soo.zvs 310 296
; A.‘ ;235’1 N1 BT B 8 e 8 B R B yf“yf"y‘s"’,{“‘[;"‘9;‘"“5*:““,5“
U I I icind] JEE ST T N S (R T T EPU I SO A ST SN Y S - AU T
5 |,ef Y FL YTV Y T T Ty Ty e e ey e Y R -
285 Lo oo vy 260, zos‘ 1255 13101 300: 290
FiRIF! F' R B, B Y Y. Y Y B 6 & W s N T Y
6 300 1 25042501 E P T 245 275, zso-zas zas;zss; :
TR TR TR TR R TR R R e T e T T BT
7 R R 112501245 270;26§J2655275 240} 255! 270! 275 275 zoo.soslzso 13251335300
8 Fr_Fr A Bl R YL AL FLE L FL T "ﬂ"'"“"‘“"" BTN T AT
3201 275; | Lo 260 255;255:265 2601275 265! 255! 255 ‘zos 280.235 295,325 335 295
e R TR T R R T Y T YT Y R e e T 6('767'"Er """"" UL ) DA R TR
9 [3000 270! L Rl 286! 258! 255 b b Maskl f
e e e e e S S g dame s B s d 2 s St & L j + ! i
Fi B! Al A R! B! B, B Ri R! Y R Yi F F Yoy £ Fi
10 § T oot A ;zso; 1270 2°°l2’5L?{°1”,“ 12653101315
1] AA R Bl B ey B ED B B E o i NN TR 1 D B I |
ey ; :zcoLza 275, 270 265 280 zeolzss 265:280' 290! 335355/ 32013201310
=Bl s =S¥ o=y oo s poiciocge = = S s s = = = S e = & i ke = = e Sre e i —-—r—-—r’—“""—‘ ——“r————|——‘-"‘-‘"f
FPUF Fi_Fl FlUFl Ei FIU_FI_F ; 1
12 | 305 305! 1265 igao.soo:grs ;gas;zro:zrs zao.zao 310 280/ 285! 515 315330 325,355|360.295
e LRI B FLRE R R R R R BB Flp B PR if'if‘}T““'f"}T‘“T"?i
18 1270 285! A 1260; 255! z7o zao' ;295 112951305 F;sao'3a5'295 |
'''' G T Y B AT Y TS BT T T ""*“'*"'""'""Ef"if“"T”} I
14 oo 12600 12701275 zro zno 290.275 2801 305,315,310 525:515 335 315
DU DI NN SR ITIT B TR TS BT T T S St AR T N ?
15 2905290. 448 |1 128012701285 285 280 zas 275 280! 295 300‘510'510:305 315! sso sao 330 |
El__F [ Fi ‘ I Y ! ! ' |
16 |305! 305! ioo 295 2751280275, 265/280: 280, 280, 280 zas'zas 295 290 270! zsg zoo‘ A F; :
..... e e d i e e Sy S e T ____!_,,_M,,‘L___J___ -
R Fi Fi A FroYo_ 1oy A F! i F CFLF | 1 !
Ll N L iars, Lo uzss.za§ 30 zsg; 1 i§1o 32 315 3251310 |
T T T YR W T T R TR T R TR AL ElFL FL Ry E . FiyE i
18 270, | ; o, 1240, ! nzso za§|265 2551 §10.315' |
S e R = k. R EEEL R B mable o B el R e R e bt S PR TR |
Fi F'U.Fil F Ri A . { Yiy_F! i i F : :
e ! igoo:!so I i .555:27§Lzro zrs 265! 275 275 zr§;z7s;z7o{ §9§131§ 315: ]
S O T B R I N T iy T TR D TR TN BT TR
20 360;2651 i ! ! ;375 zrgz E 1 ze§ ,sxo 280 zog;szoiszo\soo ; ;{ d i
FloFLFl T4 PP I T— el '
21 | 1290] 85 $o§.$7o,27§{z75 29;128;.285;275 soo,soo‘szo 320 |
R etk ate el S R e e e T S e S SRR, S I ey GGy : S, mm b mm mmm = —
\ F COFL F FL R F! !
22 |315; 300‘59? 575: I .;ro:z7oizao*zas'zss s1§ Y06 25§ ;st 505320 345532813151§1§
[ B e B Pt g el S dil s noit e s ol S s v a8 mme e = Lot =il S = = o e s S e Sl i [
FIOEl FL FL ORI F1__E! El F . Fl_F VR YRR IRy g i !
23 iR R 3ai2sh FlaeS! Flasbisobioo MM o Ms2ois28is2b 31503150
_____ EPEEEY F . U I - PRGN M frpee I INIR AL S S -"L___‘___J,,,, 2 s = e e = i 5 S i LAl = B e e
AN FIoFF FIY E Fl_F 3 Fl_EL Fi !
24 : 1§05\903, ! i :i?g 85 370; 1285 zoo 295}29 310 :zog‘ 1290 zég:soo 3z§'sso
. 1 ) I = G _,__L___.,,___w__,,r ...... B REPISTENE SRR S
: 3 i FioFiy Fi r‘ A
; 3 275{265 zasvzogf "1280! 285 AT
1 F 1 - i ) Fl
o '2x§ 255! 260! 285 2801280: 29§ 350 325 320:3055
F R e 3 A '*’1‘***.-—--r-* ******** Fis = = s o
2681268
3 L R S R AR AR
uQ 75,275
7 3 I I I I T 1
LQ 1 255:258:2501255 2621255!265) 265 z?o zss zso 270 zas 275! zso 288! soo 310 310 295
L ' A A ! I L ‘ &

The Radio Research Laboratories, Japan

JAN, 1978 ] ' MC3000)F2 (0.01)




17

IONOSPHERIC DATA

o
’7JAN. 1978 ‘ r H'F2  (KM) 45 E Mean Time (G. M. T.+ 3h)
I o -’
Station SYOWA STATION Lat 6‘) 00 " S, Long 39 35 4 E Sweep 0. 5 MHz to 15 MHz in 30 sec in automatic operatlon
T e e , e , !
i:k\ 00 01 : 02 \03 .04 05 6 07 08 OQ.J?O 11 12 ‘]3 ‘]4 '\52 16 ‘]7 ‘18 ,19 20 21 22' 23

375 390 355 400 SSO 395 350\365 380 590‘390 390

bSO 350 570 395‘385 385 370 SLO 3!0 355 350 500 290,

370 530 320 360 325

W 1

. - '”Y
560 350 355 SSO SAO 350 395 350

375 375 550 290 360 310 335 325 325 3?5 295 300

st ARhal R Debacrbcitie it hatbd b et b i) I gt it o N
A A,

300; 1330 310 300340 350! 3251300 305 b

)
]

;585 375 355 3%0 350 560 345, 305 325 30

,,,,,,,,,,, < e e ,._A_,,,_A,_‘,;,

\ \ J
h55 660 375 365 36; 375 560 590'580)36

530 500,

06 \07 08\ 09

75 sso 315, 5153288]

uQ

LQ

H ! ! i 1 ' ! i i A L i L

The Radio Research Laboratories, Japan

JAN, 1978 ‘ ’ H'F2  (KM)




18

IONOSPHERIC DATA

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

I JAN, 1978 [ HYE  (KM) {
: o
Station SVOWA SYATXON Lat. 69 00. A S, Long 39 35 l. E sweepO 5 MHz to 15 MHz m 30 sec in automatic operatlon
Hour | T ¥ T 7 T T
i§i 00 101 102103 ~04 ‘05 ’06 07 0809 :10 111 12 .13 14 115 16 ;17 ‘18 :19 20 !21: 22 1 23
i i | : A
1 385 seo‘soo 300 340 290! 255! 230’*95 220! goo‘19 25:210 220: 205, ;goolzao 260 ‘zso zko 215
-——-~~~»\~v——+ ——————— ' Skl v,,v‘,,‘, =
2 {330 1soo: L2200 22
i B I
3 |3501340]355: 300
‘. AR ALY
4 AR
b %l ,,‘,I__‘_J .........
QA LA
5 315, 1425,
i R R
6 [3050 1
D TR LR YR Y B YR YUPEIUNN POT IO TR
7 450! o 305 225'2201200
. Dol (U NS [N IO PR S it Kl et it RPN Ryl i e
oy a8 H! ,
8 |270:390! | 6012502215 zoo 230} 205
T N I Y Y S Y VY Y YT T T L i L T
9 13001300390
CTMgTalT TR AT AL TTAT TR B Bl Al AU i sl B | R
10 | 458, P 215;2Ao : ‘275;225 zso 205r250[ ‘330'2901320
' AL Bl B Biy H N1 Py
11 : Lo 1210 200! 195, zosizso zzs 220 zao 245 235/ zss 235 260
o il =i Sk o § = ey T---=- ___,.__, —————————— === —»—r —————————— ——'7 —————————————
| ' Hi
12 1250300310 300 zoo Boo 2001 250 200! zos zzs 225 zzs aso*zao 300
i~ — 3 r ey FrUCRE=EiE TORNER 8 S AT M BapTnes S s Suispelcaiale B2 T b S 516 R R e el B min e S et St e g T e ‘_"‘\ "‘Y'_' “_‘_‘
T | i
13 ;350;A90i ! 250! 205'210v220 225 215 225! sos 260! 240! zss 355
***** 77F~§-—7~+7vfaf{—‘—e— ; B_(U Hl R = *—-F-—-T———*"‘—"’*‘f’"f""’”* ***4***‘——****—~~
14 1320, i j 1250210 zzo 235 2101 ‘200A225 210 225 205 zoo 220 240! 235 265 250
L < S T T T T e i i S Ty SRR S ===l r— e
[ — P . | H,
15 z9o>szs‘ssslsoo 2501230'210.¥9s zoo zzolzao 225 200 210 goo 205;220 zos zoo:z1o ZZOlZAS:ZAS‘ZAS
B ! ¥ -3 A ¥ ALY AL AU B Yol
16 zso zss zss 50 250 245! 230 245 zso 2so 205! 230 200! oo zso 330 190 90! i rsoo 00
2 (NS N I KRS BTG SR SR P il —»—7 - - iL _______ 1 _____
AL FI AU_F Al
17 Risedl soo, : A;zsg;zao 1225 245! 250 L 22s) 225 2501 305
‘"*'-"ﬂ:___E'_}7_"?""'}:“"if"?Tk“i__"f"KT_'"T_"Aa _______________
18 4251350, : ; : ; e 1 250! ’ 1250 270 zoolzso
R T P 4;___ 1 ________
Q! ! Y R B AL A ALY _H! LW !
19 1275:300;315! 45 ! i 1250 ‘190;2252195 225 250|255 260
-——~~~—~~.————'———-*-—f e S S e = = r»——-y ——————————————————— j s = s =
! Al ' |
20 |350: 500 358 12551205:265’26 :zso zos 200 230 zsolzss 250
21 | 250 zoo 275280, 255! ' 215 ZLO 250, 240
22 | 235! 270‘275 1478 210 245 zas 250
o~ — 3 —-—+-—-7~—-“‘->‘ ------------ ‘—->-
23 [245!250! 2501260 zaS 260! 225 210 zoo 205! 2oo 205 ZAO 225! 250‘265
___,._A-*____, -------- -»»-7---‘---4—~4’ ~~~~~~~~~~~~~~~~ ----+~——[ ~~~~~~~~
24 240,2As.275l295 2502501240230 ;325:250;230
____,__,,___J__»,:,,,_,_‘,“__“_, oSS e = R PR S
b i QA A
25 [250!300/300!295 :360} 1
Al Al Q. A
26 | .245; “210‘220 245 zaoézzo 255, 300‘275

. B
| '2?5 245

., B
250\

------- ‘»—---»————«--—7~———————»———¢——- ———-»——————-5,4-————-——}-—-—-‘—»»-—

120512301 205! 200 215 240
L :

A
‘zxogzso 250! zao

\
"]6}17

CNT

MED

uQ

LQ

250327052755265

26‘ 26

250 260 ZZS 212 200 205 200 200 200 200 205 202 205 205 210 22

1225/260] 245, 250
L | i

I

JAN, 1978 \ 1

HYF  (KM)

The

Radio

Research

Laboratories,

Japan



19

IONOSPHERIC DATA

o
‘ JAN, 1978 l { HYES  (KM) 45 E Mean Time (G. M. T.+ 3h)

o
Station SYOWA STATION [at. 69 00. l¢ S, Long 39 35, Z E SweepO 5 MHz to 15 MHz in 30 sec in automatic opera'uon

T 1 T T 7 T T

- R S SR I T i .
‘;&‘00 01]‘02:03,,04\05’06 07 08 09|10‘Il ]2\13'14'15 16117‘18.19 20‘214’22:23

] 5 1 ! :
KiK' G 6 i ! . 6K
100, 115 1oo 100 [ 1?51170.105 105 100‘ r1zs 115 105‘115‘ 105

_A_.x___,._. e oo sl cneslres s e o 1~,~____-_4_~_» ~~~~~~~~~~~ [

G i

‘100 100 100 100

—————— - r’ g s - - 4

K B: B

14 125,155} ] 150 100 160
) 'SR B 67 TTer
15 150 130 1?0:140 ' ‘105 100 1105

¥

|
6. 6 G 6
|

16 100 1?5 115 105 100 100 100 100 100 160,100,120 125 110 105 100,

17 100 100‘125 105 100 100 180 100, 1001 G G G 150 1:.75:717257‘7170707?7”7
]§ 105 100 150 100 100 150‘ 95 100 100‘1qq‘js§j1oq“ 1115 Ga o
19 150‘100 1k0‘195 }100 100‘190 100‘ Gf Gf 110! G?125§11o
| B RS R o1 gL ke
nigmwlii,1°°l1‘° 1z§ 120 1«5 100 120 100, 100, 1001120 105 120 105 140
21 1100/100: 100,100 105‘100'100 105 105 105.105 110 110'100 100
L I SASE RS Thhi i R S T R e s e e B
22 100:300 1ooL1zs 100 130, 0‘110 115 150 120 120 105 1ns 105 110,1101110 100 100/ 1oo 100! 115|1oo
23 105 1ov‘1oo ] | 1001 7:jpy‘1{9
24 1oo 1ao 1oo.13 50 170 100 1100 1oo 120' o 1115 110 105, 1oo 100;105 105! 1603 11oﬂ12511zs 120
| i A i it Rt NS s it Mk ,,ﬁ_,_---,_._ﬂ,._“ N Sk S S i

| \
l

25 120 120 1oo 105 115 1oo 1oo 1oo 1oo

Wizm}ﬂ' XAMWWM l

150-’120}100:1001 100

I
: . = G‘ :
26 110 150 1!.0 100 135 100 100‘100 145 100‘

. SRS .| IS 'WANISIN {FalSIUE S T 4,,,4,,,,,,‘__,,,_”_ SR TR

135 115 130 130 130, 1oo 100 105 1ow

_______ ___,__4,_; s =

B [ i
31 110:1101100‘ 100 110, 95 100 100‘

CNT

MED!

uQ

K
LQ 1001

JAN, 1978 } ' H'ES  (KM) ‘|

05 105 ‘IOO 100?100 100 100 1052105‘100.100,100
1 1 1

The Radio Research Laboratorie‘é;’ ﬂdapan o




20

IONOSPHERIC DATA

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

]

69 00.4 S, Long.

TYPES OF ES

JAN, 1978

30 sec in automatic operation

E

3

39 35.

Station SYOWA STATION Lat

] 00

Sweep 0.5 MHz to 15 MHz in

| e |
| O [N

T

13114 115

T
|
'
|

12

109 110 | 11

08

¥

107

T
'

05 ' 06

4
03 | 04

0102

Laboratories, Japan

Research

Radio

The

TYPES OF ES

1978

JAN,




21

IONOSPHERIC DATA

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

TFX! (0.1 MH2) J

FEB, 1978

30 sec in automatic operation

.m &

~
Nl
Il -
=

©
w =1
el
o| v
Lad —
N -—
Il <«
ay b
ol ™
r
@ -~
(9]
3| ™
s I

E.I

s —

w| ©

m| —

o

m| O
=1

wh-

g X
o

=) L

o] ~
o

<

(=3

o

o

©

Laboratories,

Radio

22k i"he i

Station SYOWA STATION Lat

Japan

Research

} FEB, 1978J FFXI 0,1 MHZ) ’




30 sec in automatic operation

T T T T T - T T T i 5
o |V TO Teglun< < 'vNn'uw < In Nl o o
~ » o ! n M : ! - ! ! ! (s
! | o ! e ! ! ] | !
Lo o _a___yT_ L L . ! ! ' 1 1 | R
||||||||| NOGUNE SRR I S (IR (—— S Dy
wn'o w0 <« oluw T« |> jun|wo'uw @ 'a 'uo
N m! my ! m! 1 : ol n! J [
~ I = | ' i : ] a | | i !
e . "\\<L4:‘T.|+|||-||1_411..|||1|||r‘\. e el
il o0 luonianluolax olw 1w 1 of Ww @ @ | o
<, [ R N e R ! sl N, ' I omn
o~ ! | i . I i | " ! i I
S U SR S| SUS TR | SOOI WS U (WU, SO WU (R S N T SO (U SPES. SIS | (WS (RN SR RSP U [JEE PO S S g
o |[wMi o TuojuNTwurlwn! N wo e ws o 8__\8 o N
Y] = " mon 3” w M Lo won h .=
! . ! 1 1 1 ! ! ] ! 1
WO miE eTiwNl F s MmN © M@ @ &N
= wloon _, w o R L SR R o, Q Lom
X | 1 ) = ; i i
N LN S . 1T (I N N SRR T NUNON TGN W W gyps [SSUS Sy SRR S bedi. S ST e Iy e e e
T I : T : 4 - ' -
| i
i " ! i
| . | 1
i ; SO SR | SRS SN SUGUNR. SURPRUN SR, S S (. S S /R S T SV N——
,
!
|
b

Japan

Laboratories,

Research

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

Sweep 0.5 MHz to 15 MHz in

Radio

The

IONOSPHERIC DATA
(0.1 MHZ)J

FOF2

I

'FEB. 1978 (

22

)
1
I
i
' | | ' Y !
w| o= i | I ' “ !
b 1 1 !
[ QU | SRR RS | e LI TR S ,\\xv_r\\»\11v1|1...\wawr \\\\\\\ (N S S NUSU  E— N (—
: @ N us | ae  > 0! ojuolun un uNILe— wnle | ® = w00 | © w 'm
w| © o [ w! e, « o0, © i o' ! H s <! i
M| — ; . ' ! = | ! 2 i ! . |
L L . lomogqeovdscbyoucfossiosvalosndosepe oo o fo ol sos poma e
o > 1> lu 1> lx w0 w3 @O w wn woieNn'u 'a o wolu o ! | <
| o ! ! ! ! ©, 0, w»n, »n, © ~I O ! 1 ~= | q _ 1
o SR O M . S S ..
T e et T i e ot e [P g oo e e e i s R T i Nk v e d
W oo |@ > Junlm > [uwo A~ > uwoiuole lu janl@m @ w0 o 0 @ !> 4 |
Gl o 1 vy | 5_ 0 P A W ) ! | lﬂ, i M | | g | ”
=1 ) 1L , ! ! ! ! e ! W L | . |
o T T T T T
- > e m > @ wmniuer € UMb e (LN, 2o e fx 0 o @ w | !
w»| ~ i r | H nmi oo oW a _e . n i | ) | I ! ' !
= | I ! | | | H | = | : | | I ! |
=4 (. Ny I SRR S (. R a  a e | S SNU = S ! ! = i
i, WOl win WO | @ > - M| < ke lxr'e < o 'm @ O 10 @ @ [w > w0, w '®» fuesid e ! | i o O i wo |l @ un
=d = IR Y ! CAN - 2, = w! ! : ! . ' | i " toan , w o i ! " | =9 - n N, 3
o D 12 1 H =5 ) | o ! | ! ! I =T ) = | i i | ! (=]
L« (R U PR (R S - ”\“;4‘.44_1.xx~ ||||||| CHRUSSISH TNV SRS St | N SURUST S SO SN . - S S S Sy
ol n | wN = "8 1> juolax uoi< v junl» “..r TS ”B o |0 jw- o e w < “FO_.V_(“FI.. > o iw ' | ! o " W00 | e
!
° 8 = : ; _US ;o " Lo ! " i X = | ! ' ; _Q"UQ_A i ! . ! ! = | e,
B e S e B B e e ST T . e e T e e ot e B S R e e Tt D
® < |® 1> HE-- TR SRS < Tr ‘w00 0 lum . wSie o 'a woh 0 @l > w lun € w0 w o wo ' | < s e
1 o ! ' | ) | AR ) 0 | ! M | H i ] . | 1 1T ! | o 1 M
N I LT s = L S e b T = : Pl
— : s e e
Z| @ = | @ S < WF.)"FZ;.? S ~ 0 ,_FSWB " wo o |« lwne > w o unC e O »o w0 | ; . ~ A N | uor
ol & I | ; i I TR : = T | m ! i o N _ i | H ! ! i o e ! .
— 1 . ) : = 1 I , - I 1 : | i o ! . ! 1 ! . i 1
-8 - wxl.ﬂ|||<|||L||||_||I..|:1||1“|x|1Tle\\> B e e R SR \“lx\\,fnww, \\\\\\\ L e e L e Ml
<l o™ | < _A < W < e . vIinN < @ @ woo o | w | [XTS « < €« » w1« o | “ [ ~ 3, 0 »wo! N~
. i ! | i ' i I ! < o, I ' ~ i | ! l I " .= ! I ! | ! =) g W, el
wn| © i . | ! 7 i ' , V- ' . o , ' 1 i i |- | | ' i | i | =
i il e S it Sk St Bt ettt Rt Bttt st e e i e R et Stk el el S i et e (o e - |l e
<| _ |{w 1o < | | DO o e e | B I« @ @ w o WR I w '@ i » wOoiw lx o | ' ' - o o — 1 O
= = ! ! ) Lol M, ! ) = ' ' ) : i ey ! 1 ! ;o 1 I ! | 1 b= oMl e .
o " ) | “J - -1 ! | - ! ! ) | : | 1 | | I L= | | | | | . [
ol e e el el e e St EE T, By e e B e B e S e e it sty e T et e - e Ammm - -
B Siwen] NjwOoTC w < < 'uw X e Ve lvOla '@ 'm w0 | x la« < < '<€ 'w @ (%] < '@ o ! | | o 6_ O e |
c| S = m, o m i I ! | [ T on ! ! i ! ! ' ! ! 1 ! ! I ! 1 i ' S R S
5 . i | | | ! | ) : il ! ! | ! ! i , : ; ! ; X : i | | I ! I
= \ 1 ; 1 | L . I L H
i) : i T i T T v - T :
s . 1 i i 1 i i i I | 1 | 1 1 ’ i) 1 h 1 1 | ' 7 [ -
P S [ N B R i i oy ' ©f —| N | ™ i1 0] © | Nl ol @i Ol = &I ™| < | O ©I I~ © || = IR <1
GFE - icieiviofolinioio oo ieizinfe el 2RISR RIIIR]EINIRIZISS §.5:5:1 41
B b 4 i s r i i h 1 h . s TV i 1 L i L L . L i 1

‘FEB. 1978 ‘ ‘ FOF2 (0,1 MHZ) ‘




23

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

IONOSPHERIC DATA

69 00.4 S, Long.
T

(0¢01 MHZ)

FOF1

|

Station SYOWA STATION Lat

Irea, 1973J

“Japan

Laboratories,

30 sec in automatic operation

Research

The

ol WO wO |4 luO WO !4 4 4 @
o~ N O . O © ! !
= (s -, I, N ' 1
| I N N | Do o i i S e st = Sl = el = 2 s
o o wo o wo o o' 4 - | SO, @
~ Mmoo m Mmoo e e =
= ¥! $1 $iDw D) < = [
. e o N RN | PP P . g R e el s ey
o'ad 1 oluc’uoldo|m 'dol 4 | U0 @
© : <! [V n'own! oy, [ oM
= ~ I *ioe' <! D=, [ 3 _U““
i o © oluwuo, ©o o ® 'd4o ©O -0 @
§ 0D <, ¢!l <, n w L _n w, 3
= <+, ¢ e D3, 3 = | Dl =, D=
T el AU S bovalor= b acal o 1 gl BpSall Ciulf TS R
23 1 ] w.
<t 1 1
-— ' '
LS SR IR RGN s S P L
i wn|
™ | oA
— i bl

I
|
|
&
'
|
|
o
|
'
X
|
I
I
1
'
T
1
'
1
[
'
'
1
|
T
|
1
'
L

.Sweep 0.5 MHz to 15 MHz in

v
430430

39 35.4 €

R S —
[ -
' w0, e
| = D=
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ Ammm e — g -
o i
e 1
=
o
@
o
N~
N~
o o
. £ o s e
© -wol Ojwo
© - - 0l A~ 2
= Mmoo M om
LR | P ) e e Bt Rl it B
%) o o o |
=) = [
S 'm M M
=a R s et LR
<t I ! |
o ! : |
| 1 1
® ! : '
o : ! '
lr\AIIII_Ilix_rrll.vlllw
T ] | ;
N 1 1 )
o ! 1 |
o . S ISR By | S
- 1 1
- 1 . !
o " ) :
R e R RanEt R
o ' ! !
S ! ! I
1 ! !
= T
o m (BT« 2] m
~N 1 | |
c_ M 1 U 1

Radio

{FEB. 1978 ’ FDF1 (0«01 MH2) }



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

IONOSPHER!IC DATA

€(0.01 MHZ) ’

FOE

|

{ FEB., 1978 {

24

c T | I —
K] ¥o! olwo! ! | i i |
Sl o o0 =2 | Ol= < 'wo!wxo'« |
=2 IRN ! o) st ! . _
o Nl -l N e | - i ~ | ! | _
3 anw;?yL?11+¢\\_\4..|xxuU....UZ_ | < '< (< |< (@ < '< |@ | i i : , .
R i S| 9|0 ovo < [« wol < | 2o : u ﬁ | | “ _ . ” JRdE
o~ e Bl A o ! [ (=4 . i L D . . ! : . s ’ i o R |
| et | 1 ! i _ ! BERLE BCNTY
p i..[ywmuy_vmlr;L:r\_., : ” 1S | i | | (Moo, < 1« < < < < < it i L 3 i vlany e
- = BV T - ___5 1 1 | u.—, | 2 5]
© o o QVFM“KO “o oixoixoixo mAal< 1 o ! _ oo ! : , | _ _ , , _ b SR RS
E|l N | it M @ _ml ol ! _w il _© < i h - Lo ades e dinenle al L i s ; ; SITIRLALE
SE-dl ot MIDM ! = Dm! DM Dol e " ' I < |vo'wo i< |m < _NxA;mew...‘rllL\\lux;y SIS T Y
s o o ! 1 et aven B ssin wom | g | Srin ~ ; ~ _ _ _ i
RN SO %8 Di=o vinTol < Txor iy 4 ; motd | _ 2! , , il i 1
o~ © ! ' ' o o TO ol i _ : _ _ = i ,
c N DN N i S o P ! | e + | [ I . S
€ b S o~ ~oN 53 e 2_ | ' MO | XO | T 1 1 1 = e ot
ol o olm | n' o/ xo o 'uwo! ,_ — : - | “ 0 _
-
B B B BE S . |
ol - 1414_.,1“.,xwy,yryw ~ o~ ZHUZﬂUS, ~ H‘ .0.. ot : _ “
o' @ @ 1 wbeiiaioci  Sunipetal; devigiiooiy pumupletey. ewiiey - " = .
= 5 o o s 'Mo 1« | o, o,m : | _
nEZg S i el ol o YR e R ol o s _ _ "
i et | “ ,. _h 2." ~- 2_ 2“ 2” w" NN " _
P .M ~ ~N-
@ o | o e e &
~ ' - = ) o wo s yTETE
N ' , ©' ©1 @ N~ e ~ =
W ..... | ! A B ~N! o ~
R SRS SR S & L ! X i
m x '« ' o ol o i
© I | | e o | o uwo xo
°l e ! , tenff ol ol o m 'uwol o
e ' | om 1 . 8 &
i e o _ L m'omy ) o~
- ) | o o, wn'
ol ® bl ) oo ! o a
- ! | mi= uu_ o, o ! o Mw
H?Hh |Illllm1_ - \\!.ﬁll‘”. 3._,. ' Lal =L ]
I« e, i Iolo Msilen ocion,« 'm @ 'm |6 1@ | >0 <o
ol ! e ) N N e n< @ @ @ o e =ol<gim | o
f—3 ™ 3 i | =T N een |
2 o ol | P V
Sk o ol ! G ERRR To'xo! ol o«
2RE e . — I Lo ! e i< j@ '@ @ fo i@ (@ =g | o a2 o/«
%l.uylillu ol " _v () L_ i m ! m' o~ ”_
! g’ SN R , 1 i
2w w ! | ! o <o @ el o v
o o o ! I
HIE c ! pog o ! Nw Mw_ ® xo'@ 'm @ | oan
L | i Ve el -y ot | | _©
L L I 1 ~m ! ! DN
_ o
w ~ >0, wn'xo'a | wni o ] "y —
<k o ot 1o S L SF 2% 2 @ xo | »o o
E__% _ | ,
||||||| | Ml @ \w\\“w 3_U3_ T ) ~Mm ' ! ! b Ul.nu AU-)S_ S
. . W . TR ML By »r M o~ ! o
w| © olm ' o] fmmsrioos e fape buas i
! el i wml o ] ! SiE e Fe e P
PE= = 2 2 9y wn w 'm @ e !
E__. 2 _ vy o m! | .= o ©! «| ! ,an oiag
B [ B h 1 M e M 4l i | o o o xo
o « T« 1 wni> 1> | wn' o« | L _
m| o g e iy | g e Sl O N : e
o o' o! ;S W o wn'xo'm ﬂmuluu.k ||||||| v <t :
Pt =0t | , O O | o' ! X Slenic > < fusi< il o) o
I e N S I I I i | ' N 0N ~Noons ! ! ! b
nmo co @ vy oy e + L L i e
< o Tl ol xol wn'a« e
g < | o o ! ! v § one |
58 SICIRRECE- SRR RN FICRER RN DR
i N ;NN N o ! X el
alimgd™ < < ) _ _ - ~ :
O |« | M MO 7 <
5 R 1M xol 01 o« 'm 1w o« O St
< o~ ! o : . i o S
e R A | ;oMmom N !
Lol 2 S oy it el 102 ’ ; ; |
o o < o, |« |xo,«< | © ioln tm Ta i< ° I
© | | O o i '@ @ i< o o ,
=3 " oMy - Sito® = L e = e
o o L =131 o~ ! H e * g - :
.N. o o *2 E yhuf_f‘i\‘:?lx_a ....... [ 1 ‘_, | - 01, 2%
o i R E I xo ! olunla '@ v.nwol_r.,w = 55 &
N - . L ' ! ! o0 o o ! o 1< m | ol< < |xoiwo|< | e _
. |v&‘i ||||||||||||||| L | one | N et | | UD&., = ‘\‘L\\w\Tym:lhu..l...
©| < o i Ve T o< - i i _ V
L o _Y e | < | < 2 r 1111_1\|!k lllllllllll : ‘ O,KS, v
< = : , _ y o'ad %o @ @ Ixo o 'm @ '@ [xo'< xOi< | s = S R
] b ! M : ‘ w 1o ) gio 1@ @ @ (xol< xoi< | o< la lxoi < =5 b
" ' v !
M o e ; ! [ i - ' <
3 « MO« | : , _
s © | 34 e fx < < @ o o'o ; -
B2 | Y ; ! i o2 . r oy
S T - el _ | ” | S MO, G E¥O: X0 MO | -
P < | o < ﬁKo_ Fw mwolw Yo - 7 o 6 5 =
L. 4 ! ! - €
w| © | @ 1T o - e '@ < o I TR TR o 0 el ” =
= : ! - i | i e s sy ‘ -
- . =il | | : | ! _ _,A 1< < [xoim i@ | i i B
3| - — i ola IwO xo'« B ek e e e T _ | : _ : | o
T S e L , _
ol © | oa o TN e v fx yx @ jm e ro st ' R i Ao _ : , : -
HE o Y _ ! ; ) ' | 1 I < '« o | Syl G B B § 4
s =R »|||r|||_||||“| ! ; : ' H | e i 1 | “ S_A oMo L ” ) i | i | ~ .
: - = s o~ _KUOJ_A ,All SIS S o ' o~ i | i i 3_ o ! o ! ¥ 1 — O | MN M | XN
sl © | ~ L) | N ol '« '® @ Lt ot il il Sttt e L 0, N _ 0 L RA R
£ _ ! < o ot T TE ke Re Ve , _
) D | (% ' wo | 1 ' ! ! < < < '< ! v i i it 1 A
il = AR ke o= R i i B =S R e
&K — e} ” ! 1 T i i ; “ ! o ; ! ! 1" I H , i | _ = ®RITe 3
_ _ : , ! ! "M |
-~ ©l~Nlolo | 2 '~ o @ I~ | f i ; : _ _ ; ; - IR IR
! — -— o 1 1 ol o Q@ — i . _ o =
- b | A e N H i i H | 4
; (O B S o =22 SN NN AN N N NN @ o 509!
! ! ! ! ! ! ! NN, NN ™ N"E_Q_Q
bt St S P OcteSop e

Japan

Research Laboratories,

Radio

The

}FEB. 1978 l ’ FOE (0,01 MHZ) —'




25

IONOSPHERIC DATA

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

o1 MHZ) ’
69 00.4 S, Long

0

FOES

30 sec in automatic operation

Sweep 0.5 MHz to 15 MHz in

E

i1

i

39 35.

StationSYOWA STATION Lat

| 00

T
i '

e

T

20: 21122, 23

1
i

21 22 1 23

20

110

09

T
'

08,

07

01 10203

04

106 107

04 05

03

'
'
'
L

T
!

01102

00

Japan

Research Laboratories,

Radio

The

LFEB. 1978 ‘ ‘ FOES (0.1 MHZ)J




26

IONOSPHERIC DATA

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

TFBES (0.1 MHZ) ‘

1978

FEB,

39 35. 4 E

Sweep 0.5 MHz to 15 MHz in 30 sec in automatic operation

StationSYDWA STATION Lat

1
i
\
o 4
- 4 :
@ l w ) 1 @
= | < < < = l =
| e e o ki | pipitg el \\\.,ﬂlll_‘ VVVVVVV S .,vr 1 |
>o lam ! <o @n 1 mi <o | ¥o | © | ~ *, N aN &
N Ny, 0! o ) m =, NN ! o Ny ~
© | « '« 1« ! &« = G | i - <
e T e D e £ SRR | SR i DS S
1w '«ol@wn; N 0 xn | xO 1 -, o' i ~
= o~ e e~ miowm! e ' o= NGom D o N
= '« ! | - ! 1 '
1 R SO i SongS IR I sl e 4 - S| S O S S
Min M MO @n ! 0l an | < ! ! m! o<, o
S NN T e e M ) ! = NN o N
i | T e i | <
8 T 1 i 7 i i i AR I
3 ' h ' )} ' ' i |
&1“2_3“4H5 © |~ | N;E_m_m
- ! — _ A =

c
©
3
o
s
@
2
s
o
-
o
£
o
o
©
"
L
o
~
o
3
2
o
4
2
o
o
14
o
£
S

-~

~N

=

=

-

.

o

<

w

w

«©

w

o0

~~

o

-

.

[ <]

w

[*™




27

IONOSPHERIC DATA

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

F=MIN (0.1 MHZ) J

l FEB. 1978

11

I
'

12

30 sec in automatic operation

MHz to 15 MHz in

Sweep 0-5

o
©
|
=
=]
—
-
<
-
w
<
=
o
>
»
c
=y
P
©
sl
(0]

H T T T T
| ol ~I o! ! ™m
™ | I |
o~ ! | 1“ T
BN JE e S nee
: ! o oo | m
o~ | i = -
o ! ! « '
il s el s s oo pen s d s s
N Ol NN
b s e e e
ol oI NI m| O
% 1 o~ |
N 1_ T .l"
4 H |
ol ol n o
= EEIEEE
- i
: | !
J. 4 O -
i
!
i
i

Laboratories,

Japan

Rescarch

Radio

The

VFEB. 1978 ’ ’ F=MIN (0,1 MH2)




28

IONOSPHERIC DATA

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

l M(3000)F2 (0.01);

|

FEB, 1978

StationsYOWA STATION Lat

39 35.4 E

69 00.4 S, Long

30 sec in automatic operation

Sweep 0.5 MHz to 15 MHz in

0
I
'
'

1
|

325:330
bl S i Palefh Lo

J_R

F

3001255
|

F

Fi
2957285

'
'
'

o
-—
)
D lwo o
Lo ol o,
Lo } N o~
il 1Y
_FS e uFo CS_ ' |
Lo~ o ~ !
~N Ny '
L 1 I SR RS TSR TR ey Syl RGeSl S on M) SRS TN SaS Yl S TR (R S | S oo skl 13 oo
e o " - l ' - ~luo | n
| o " ' ! | « - n
: NN ) i 1 o ~
3 ) . rinl
- I o
I ~
1 o~
e ' m; ,5
! - ! Lal
“ - 1 ~
||||||| 1o _ i — L - st e
w w t 1 . - - “ WO win | win
x ' | ' < -, w' o, ™
o~ 1 ; I PN N N
wwwwwww A - s e e e e
XN | wo | wo I i | 5 - e wo lwn
-, <, © ' | i Py -, n! ol &
oN NN A | ! .~ W NN
.... Rt ——-- e e R e R Rl ST L
w > | wo i uwo i i © 0, o wn ©
- oo i | o !l =
~ N~ 4 | I
S S 3 = o - ” X peomsmekeesrrqu
LO | mn e s 0 | wad WO | w0
w ow o i S I w0, m
~N NN ! N N, N
i it e (= s s L S R o ot e etk o
WO |« wn v x| © nien O win
0 oM M ! o R T
-0 ;NN I NN N
T B toredudeiifoas S oo oo b e B e g el sl pezae b e i — spealiseitaps el ms
| Lo Il G w wO W ey ~lwniwo  wo
| e, I I | = e 0, <
i ol ! 1N | e NN
F-- ; R B T e e - " I
' w wo lw Twn i »
" | oon (Y “ Mw n ;
. ! e I~ . i
. ! e wo e la o, -
: | 0, ! ! ~ ®
) N N ! o~
' e e e T T e . T T s e B e e e B el sl el e T b e & e
) i 5
. ! ! ' ' e w to o 0l o~ ", n0, ®ino
o . ' I ! ! ! ! o I I
I | ! i | | ! \ Mo [N T
2 - N P . RUCROS C NN SRR NN | SRS, | JOU: s 0 FRVONRG SUPRPPL SN . SRR TSUUIGHR NG WO (NIRRT TNV RO | Wi [ERURTRUR. SR SRS BRI | INUIOL: SR S A bl I A
+ El T 1 T
. @ '« < wo win ﬁxﬁ. [ETE v - n, o'woi in
S ! ! ) 2 ! 1 o, pa - JA - SR
S ! ! ) Y =V ! ! i >0 e A LY
(N R TR R I bt Snpiaa N W AN WU, (g . SO, N S S NGNS N S PO FVS, (SN SRS (PO (e VIS, [N USRS RO SN RSP O || S Wy i a1 -]
winlinjo T e < I« v x wolwol o n! orwo un
o ~' an! i ! i I ) e = o o, ~
o Ny ! i i i | [N B L m MmN
. . ;
< T 1 i ! 1 ] T (s 1
| 1 !
W\wl“2"3,.4,5 6U7"8“9"m = N"vaum
3] } 4 : ) ) L i 1 i Dy L

Japan

Research  Laboratories,

Radio

The

tEB. 1978 —' tM(SOOO)FZ (0.01)]




29

IONOSPHERIC DATA

o
FEB. 1978 J i H'F2  (KM) 45 E Mean Time (G. M. T.+ 3 h)

o ’ [e] ’

StationSYOWA STATION Lat. 69 00 L % Long 39 35 1. E SweepO BMHz to 15 MHz in 30 sec in automattc operatlon
: ; : : v

§$i 00} 0110203 0405 xos 107 | 08 109 .10 111 12 .13 1141 15§ 16 | 17‘ 18' 19 § 20 ! 21: 22' 23
0 : : 9 220
: : T B‘ T ¥ : ‘ \ ! : ! L : : !
1 v 1535: 545: 670! 450! 600! 550 455! 445] 350! 3500
haint | inatiets et il P DR e ’“""\'""’l i il st intaiiate SN (i
| | H‘ { 51 o : | :
2 L ? FH aas was . 530‘475 azsv | IR AL L
oo i e oy o SRR R e 5 SIS S S S S s e S ,»y;_,_,__,_‘__,_,_.,,,___l____‘___,:_,‘__
| . B, I ) ! | |
3 P U405 ass 650 420! aso sao 480! soo‘aoo 400; 355 Lo
T T 1 LTS <. Gt (IS . Sl o S T Sl B Sl (RGO RS SRA, ! ' S
o LA B, B! i ‘ i !
4 I j ! i . | I
IS IR , R
1 i i ' Al Al i |
5 [ 400, 1 !
: i ] l T i !
8 Fof - Mless) 500 450, Aso a?s azs . L
B s A P : ‘
7 voor L ‘390 3951430 aoo‘aoo aao ALS ; i

e et e Rt R e R s e 1 d4- - ==
8 A AR AR | !

T 7~~+__‘:r-7_‘:"——§ 77777777 '~~77:74—~i———' ] ] 1 :-‘»__I_—_—J’ ““““
9 Eooy lgso 520 arofaas 450 675 410 410! 630 4200 40 ‘glq_ggoi§§9 e3sf 11|
10 Lo ' S |

R » ¢ ‘ T
b8 380 365 1365360 355 350wsas 330, ssoJ3a0'31s 290, ]
i oy -+ i r
fimemm = i ; et o ,
L 30 330 350, 310 3ao 3201 295 zsoésoo‘ ‘ i
! :
] I
1 I
1 I
I
I
B‘ Fw
15251415

{aso 395 350 355 sso 360 sgg sgo 325130

ke _1~“, s

5
' ' h

1
'ZROi

3251400450 630,

L —— e e

uQ

i i ,
| |
| I
i
- - Leoop-
] I
] I
| I
.

LQ 13801405 1395 375 sso 1390} 405 388 3501350, 34043501370‘3302

The Radio Research Laboratories, Japan

FEB, 1978 1 ‘ H'F2  (KM)




30

IONOSPHERIC DATA

o
1 FEB, 1978 ’ ’ HYF  (KM) J 45 E Mean Time (G.M. T.+ 3 h)
o b o 3
Statlon sVoHA STATlON Lat. 69 00. l. S, Long 39 35.4 ¢ Sweep 0.5 MHz to 15 MHz in 30 sec in automatic operatlon
oo i ] TR '
:S: 00 .01 102 103 j04 05 ' 06 ‘07 08 ‘09 110011 12 513 -14 115 16 ‘17 ‘18 '19 20 121: 22; 23
v v ‘ v " » E—— ; ‘ i
Y- @ Y B B A A Y B A B B !
! |410;3500 ! ‘ LT T zao‘z1o»zzo 215) 295, gso 240 245 zvolsao 3&0 305
e e R e SE B e il L S e S rT ~~~~1 —————————
B! AL A A Al ! Al AL A B‘ B
2 |250 1 FTTY P ;225 gsorzso 210‘ | 2651 245 zso 255'2601250
add s ol R bk el bl i kbt dakabol mhate et i bl SEt e R L RS SR - —--*——- |-Af~w—-—— ‘ S If-——
! I | | | ' A
8 | P zso zas 2101210 2251 225! 2501 260 osi  "300
C A c.Ql
4 P : 215 zss zao 245 | 285 |
5 Yo oo 1 Ty | U H AL A
95:325, 300, ! 1200) 200’ zso:zzs 235;230v250w250‘260, ;
Al LR AL AL A AL W CooB ¢, ¢ C i AL A
6 L0 Lo T Tlaisiaas! iess. o L i 210, 205 290! 250, K
._,_,,7~L____‘___4 S g By Speaen, gugaes Pl bis St i :____ _>_A.>>_f__,¢, _______________________ fow i o
7 AU QU e A TUH :
.3751345:320 250! 1360265 230;205J2a0:225 210 zao 240, 2«0;225 220 220 250, 250 3L5w355
it e ke e Dbt Rl Ll LR L RS S PR PR S L EE b e e R e e L
’ Ay Q@' A, AL A A AL A : ] ] i A' Q
Sjeust issofasor T i TN lesolassiass 2_*_5,72,72 230, 2251 320! 200! 226 _ies]
9 AUl @ AL Ql A b ' BB Ty Fi YiooA
; 13901330 1300, 1360 1270 230; 230 230, ___L{gq_{551_>'. _,L___Lf§9'f99 o
10 1,.80 A FL AL AL Al YRR ! Y | E A
4151 Lo 275 zao,zso‘zso ‘ZLS 225' 200 215 zso zso 240 250! 400! 350
1 | f Q: Q: T '
1 230.285 2801350 §as:3ao;z1olzso zso 225,225 215 205! 305 510\230 225 210 zso zas zso‘zas 230 245
il kel ] ﬁ--—wv———v—-—‘ ———————— L—-» ———x—-—» ————————————————————————————————————————
B ! NN
12 265 280! 275:295 3001 zss 2451235 210; goo zao. 1210 2101 220 zos zos 235! zsg zao 275! 200

mprin =gt = = slrei

70] 260! 240! 260,

05 300 225 225

290 255 280 400

250 215 230 235

22251250;230.270

2‘05 2&0 245,230

J

uQ

385! 373 9323430 375 1378

o

375!270 255" 268 260 ZIoS 252 240! ZLO 2&2 250‘2&2 250\282 300 362 351! 350

Q
LQ 250 285 285 335 300 300‘265 2ue 230 218 230 225 230 220 210 218 220\218 260 238 2105 250|2601250

HYF  (KM)

v ||

The

Radio Research

Laboratories,

Japan




31

IONOSPHERIC DATA

o
‘ FEB, 1978 } HYES  (KM) 45 E Mean Time (G. M. T.+ 3 h)
o ’ o ' ]
StationSYOWA STATION Lat 69 00. l‘ S, Long 39 35. l. E Sweep 0. SMHz to 15 MHz m 30 sec in automatlc operahon
T T E 3 l
NG :03 04 .05 ' 06 ‘07 (08 09 ‘10 ‘11 _12 113 ,14 115 | 16 ‘17‘ 18: 19 20' 21‘ 22 | 23
KiK' 1 B K. i
,1 140:125 160‘ ) ‘100 1145
K i
2 105! ‘1oo 100 1001100115100 1oo
S "’“\“’“"””.“" 7”"\"'""”’7
K. ' i B, B B
3 [1201105. 95! L1000

4 |100:100. 100120 120! 1as
7“‘_"'1""'f'»'\‘77"'”" iniiiatied siednttle - aiala
5 130 130,130 110 1oo 100 100

T ,.H.,. I 2 Z z IR ’

ZS 100 1&0 100

130 100 130| 110

6 95 110 100 100 100 100 110 110 150'

,,,,‘_,,‘,

Ki
150 100 170' 100

S —_—

120} 150! 100! 160
A‘/.“r"mﬁwﬂﬁ

K
110 150 1500 125

175 150 100 105 100 1L5 110,

***r"**v"" i

B B‘ B; B‘ B Bx

'
'
-
1
'

120 110 125 120 100 125 110, 1?0 ] 130 120 105,

- ci T ci c c: ¢ ¢ ¢ a? G: 6 6
- P! AN (IR ,,\ ,,,,, - U S :,,,_‘___,,,,,,,,,“_.,
K\ x‘ B, LoCo ¢ c. € ¢ cif C. 4
18 1151115‘120 100 11200 T 105 119 )
19 oo . 8 B Bl 6. 1 G !
1001105 110! 100 100 1100 L1100 125
L A AL s AT R I LI

, ! ! B, 6 8

2l 120‘110 1001110 110 1105, 120‘7

1707 ¥ 170\ 1‘3—5 105 |

4

150 100 100 115

120 100 100 100

£ ‘,,4,,,,_'
'

23 150! 1«5: 95{

100 105 100 100

- ,.,1,‘___

‘ISO 120 155: 95

J

00 100 100 105 110 10511001100

LQ

100-1001100,10 :”100 100 100‘100 100 100 100 105 105 100 100 100

The Radio Research Laboratories, Japan

FEB., 1978 J [ HYES  (KM)




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

45

E

1

A

39 35.

IONOSPHERIC DATA
Long.

L TYPES OF ES

StationSYDWA STATION Lat.

N

IFEB. 1978 J

32

19¢

i :
ON | T

SR RS, PR U JENTY  E A R p

30 sec in automatic operation

! oo
! —
I
......... a4 A SR S
| ” ~
e ) 1 o
vvvvv N, AP S I S s o e i . 20
'
' ©
' -
SSE »
© i w0
— b | —
-~ & S
I
< | <
[} ™
o™ o™

Sweep 0.5 MHz to 15 MHz in

i

L

10 .
10 |

08

}08209

07

v

T
i
'

69 00-4 S,
05 ' 06

'
'
'
1

04

E

0110208

1
@ N e an
- R et T S S, RIS R B I LT St S (N R U . SR e . -

Laboratories, Japan

Research

Radio

The

Lrsa. 1978 ' ’ TYPES OF Es



33

IONOSPHERIC DATA

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

45

(;;R. 19784J ‘ FXI (0.1 MHZ{AJ

StationSYOWA STATION

E

b

39 35

Sweep 0.5 MHz to 15 MHz in 30 sec in automatic operation

52]
(3]
N
N
bl .
o~
o
~t
o
s
-
o~
c
—
\\\\\\\\\\\\\\\\\\\\ = ,
Lol R
= T LS i
(P ; PO IS, (PRI SUIPRRI S . (N U, 556 ST TR T SN - R S == el o s o b6, mien sl 2]
0 o ZHXS_,XZ, 7
o, = & 00! 9“ ~
B ol s o Do s = b = i B =R o Al 5 sl = = o 8 el e 2 o B s i o
i
o~ o - <o ! x0! o
- oy a, ~' ! o
| !
5 |
e i i B
- - <! «—lon
- N~ N e, o
| ! o
S ¢ 15— S SN, (RN SO, oy . SRS SN NOPNPOY (SRR S T U .- AR I I SN e raapn. Besesy qupugey  SESSIELIRPERE =R, R Y - O b e e e e e Tt
o o ~ ©, — N~
= = - Ny O ©
SN [N WU SRR NS (N I SRR PUPENN<PRUSR, - S I (I .o N (NP SR S (N s ppe . PRSI PRPRS PRSI PR A SR LR e speetil gz ol s X (R
[=2) [=2) N~oang 7" ~N
o o -1~ ~)
U S NN IS SN M - SN D S S G SUP NP U B- U S SUNPI S i P pupnpar e - B IS B B I B il et o e i e e e
© MmN n! e
o ! Ny &l e
. v L L—
~ wn! o' v o
o -l o~ N
|
(| S N S!S SR N S PN NORSIS. SPN - ISP PUUS SUUE R OR . (PRI SN I I S S S W PR K- L SUP | R [ SRS I S B O, I -
© n' ~ ol o
=y 1h 6” ~ =
A S SN IR SRS, SN SR R VI SO o Y. U IPPI P RPN t5. N YNNI U (SO SUISIDH SOIRIDL JINPSS TPRpI REen- gty (UG AR SIS, NS IPRE. SESES N, S [ .
'
© g, o ~Ni o
o -, ¢! v, n
1 - = sl 2
Lo i i i : i
[ |
o
|
v
|
'
et PN R U SO . PO SR S S . N T . h ,
o~ ' ~”
[ = ' 6_
L LT e
— NGO, N
o 0 n, »n! e
!
il e L 2 S sde el T dhrsann s Puns pepabeas oo cc B s ndomngons -‘\\31\1131+\417‘\\w\1\
= o <, ' o1~
o o - A.“ A}
I |
E ey 1 I
3 =4 w'9go g
/8 z 1 s [ T |
2 O, I I

c
<
3
<
K
5
2
o
o
s
2
o
Qa
S
a
S
-
©
o
3
O
@
2
o
O
x
o
£
=
]
-~
~
x
=
-
.
o
<
-
>
-

1978

MAR,




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

o
45

4

IONOSPHERIC DATA
Long. 39 35

(0.1 MHZ)

FOF2

{

1978
StationgYowA STATION

MAR,

34

30 sec in automatic operation

MHz in

E

69 00 -4 S

o o
o~ o~
N [
o~ ~N
o™ N
o (=)
N o~
(=2} (=2}
w
-
o
b
[T T R 1 S VS S SO S ou SN SN . 5o SIS SN, SR | WSRO TN ST JNPRO | SSR W S, NN ] SRS SV NS A TSI . S . TS S S —
I ~
= ©
0k I
o R
Q.
%I i
3 ug
0
s
-
o
52]
o
o
o
o
o
o
C
w\y
3
a

Laboratories, Japan

Research

Radio

The

‘WAR. 1978 } IFOFZ (0,1 MHZ) l



35

IONOSPHERIC DATA

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

45

FOF1 (0«01 MHZ)J

[“AR. 1978 J

MHz in 30 sec in automatic operation

1

2122123

'

201

I
i
n| |
-l 1 s
o| ©v [ M) |
o = 0 I I
— : H
(v} LI L
S| R PR (. 8 P 4
i
W = o < 0y n,on
- o~ ~ (=]
- | 1
(7P L | S R A, RO J B S 3 I =
. ! . !
Slo|= 1= | 2 =eld jue [ P w!' el o o
= e . © | / = e el m
Q. - = S i L
. T s A TN iy PR SRR (S8 R AR SRR
| | !
T ™~ ©,® , © ol §Jo J0, Jo, o~ o, wn! so! o
al - -, o ~ i o o, o, — - ' NN
i =, 2! g B ! 3 O ;
5 : ! . g + T L. .
: RO e A
— o @ 1 o o ol o =] !
- ! e, o ol 9. 9 o= o wn oI o
- ! sl = * =, <! - !~ N
| [ | S R T SRl e e B e et L Dt et St et St el et etk St distulnt it Aol e Loty I T
. o' m o i o o o do 4
o I I ) | t ' o o o o, o
s S s <N N
L Bl ST e e ot b o o ST 2
H Il [} I TN
” ! Mw N,L ,LM, > ol o, 0_ "
' el | ! ! (=} T
. ' ) - ST I < =
b v i ] ! a e Sl B e
< 2 - 14! © < o, o o
9 S | : <=1 ! o, «&! oo
' : e ; [ S S |
. S
- [ 34 ol a f 1
[ P~ w o ol o
“ BE | Bl LB T 2
i
& [Femrpemstesians S e T e S S b= =S e ‘\w‘vwwaw‘..bL;:/N:_x‘_.l}‘
) ; i 1
H ©w —' wo |
(=] 1 i ! [
=) : ) ) =) ol 1
R R EEE A P - S NP
i
2 : | ) p ' |
) o it ! |
R e e e e EERE ST S Lo ol e R el = ol = = ehe & Fespiens o] o i
! ]
© ' | < i !
|
< ] S . u !
i
1
—_— t Apscr
= . ' 1 !
= [52) . . i
o o 1
s i i = = e b B = yywx..xw”\.\\”\\\wrw\w‘
< [ | )
- ! | W_ " ! !
17 ' 1 | i !
“ ﬂ | — ' i !
1
° A S S - L
> 1 YT . \wy\,\\\\L\\rrw.V\\l
4 : | o i _ !
s i o | ! 1
|
e 1 ! ! !
© i ' _I_D. [
-
o © !~ | © N" [ h Q_ m
boed 540 ey

Japan

Research Laboratories,

Radio

The

[MAR. 1978J [ FOF1 €001 MH2) ‘



36

IONOSPHERIC DATA

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

45

€0+01 MHZ) J

FOE

L

1978

MAR,

m m | @ “ | i .
e xo! ! T
pe] < ' T
Sl A HE- <ol h ! 7 T _
Sho-- \w‘..fwu ! 1 X ! | < i
Apmd ) ! )
w. ~ | < | x0) ™ I ' ' ! " |
1 0 ! T
o~ o~ ! | 1
oOR_-8 , ! ! 1
;..m ! A | ! T
— d-ee I xo T T
sk ' : ) i \ }
5] | ! - N -AIM,K0~KS_K0
e ' el - -
w &5 ' bkl SO DR 1 . L) S
N ; o | o ! b aale 3
ol ~| o~ Mixg,x2! o <
=g - = . 9, N © ]
. . 1 R S L I o
Q -— | MO | - 0! | -
) N S T N N )
0:}: | I AR ] 9
S o - L - | ST
@ o i ol © B! & e 5]
&b 2“ B CaB Y] 1 ooﬁ n, o =
= o $ Sl A = o, wn =
- G~ T PO . L. - lho
W - w! o wo | o o o “ =d §
R oo 1 o o ol oo [ ! =) o [id
=4 Sat T, LN . o, «f Py - - gigl s
© e s n i ...f..f_,fo.;fo._ - c
= o ao. YN i &5 i .
< . : o' T~ - ! o4 T Q) ~! ol E
5 = = il A A WA A =R 1L HE VIR VI
i - ' ! SR S S i 3
et : AR Wl ol W W R Ny RS
o 4 i | To! o~ ! | @ i S L
— . < ! o~ ol L i =
NP e 1 o 2 e - ! 1 i (24
o T w”\e; . o~ | S 4 u. . =
1R Tole” N e EoTITd Sy
- 1 ' © 1 1 -
v | ! . e ol . S ' - g ) o 2
A e Loy clo | m Rieiristy — - Tl
Q| m | ® @ o o el o, nw, o i ot 5 s LN~ o
! ! ~ ! o i , o B o sk
alf ™ \ ” el o o i | i daedl S i | i | i it L 1] o, o
e R B e i o piuinl el < S 2 "o Ia LooaeN T =t Wl oy Rl
| o~ | @ '@ sire e Sl S0 PO ! i < - 0 9 e X 2 o a E . L
_ el ey kv il LA SERCREREE ERERERN-EN CR i N Ceal " | I o Rt el
o - ) = 20 F2a) S i Nl =l I A — ) ! NS NN 0
5 b e = M_ ! n, o F--q---d---7--- . - e, o o
e i AN, M. S "' 1 i By w0l SETH A Y
w m @ <o 20 - o~ o | e
o R S Iy o ol el i Qe M 2 32
. _— ! 1 | o! (g |
i , et o ) B . =
o i ___§ ™~ ” L ! ) § ed -1 | RS O [ B ~
s I ! |vv_|||4||xpl ! | —_—t <G o~ ! IR |
M| | n, m S Sl S i o, o! ol
. | 8, 1 S,k N Eoga Tpogeeey, sl o ,B — - o ! o
1 ! | oo (= o! e ! i = =
el = | [ . ] o~ i yoo o | ' R L L L)
! TR oo ! . , & Lersirmmmaissonraiy:
- “ Claea T el e il ol I
o B e ' ~ Py ! o, < | " ol — - ! | o
wl ! Ll e TR NS o< P e o e H s LN =l R
5 B T i - B CEERCE CRERERER D CALNE " SRR [ I
3 o o OHAOHB S BN T ST w| 2 o, o iy
ot TS B e ol i wo'm o TaT ol - 2L i Bt S
- o~ ! I | < D 1 | o
~ O O RO i oan! B R S T
» S s | i F-----=-4 ~N
=) i « i SRR piwsim jm e e w e | o dm @ o o ' E—
o' <o m gl gisgi= 1= oo imiei=igl<ieicio g =) s
‘i“.w\\\‘r — - i | W' oftm ! o o - o ~' Nt o
| o | @ ,K\O\ﬁyxv,\\yrxut\f.u.l”yuz_ - Tttt S LR S D Nl ol o I RN “
ved [ =3 Tt | %O | xin 0,x>\_\\\\7\0~4‘\.~£‘ww : < @ o O_w\i\fx
L Y ;oMo . Ol< 1< e =Y | ;o' o
ol o SO s i e M De ©On Ml | I ola < ¥ o | g ol
@ e s S e N I ! - ~ pefii S
) | @ i i =% l ! . 2
o = I P " L S | e ! ) f
| | << ~o H i et S g P ~NDo
e ' ! LN 2 e XU | i o - g ool 2
4+ -7 I X o e S MRl E IR AT ol bl ol vy ~ = ~
© 1 SN M N ! e ~ R e T N N~ ~N
| l i i Bk | N De L N i iy =
e L L) =l H © o~ | >
! (M 2O | [ o LNl o
I e I Min i < —i o 9
Lo 1 | . : ! 1 %
= N LoDl loan 2 sl = = T Ny e -
P ) o bes Sy ! < 0 Sl vaive . .
e = o -
= ) Q_KO‘KO_B Iz i o = | o1 O o
; e ™ e ! ) il ol R ol A N .y ©
< ; N NN T M R e it R ¥
& -Oy.ﬁlxxa.u.rrxy_ls o~ <o | <« 8_,K0y,7y.f,f,.,
xo | e e o ¥
o %o | o, %o i on| © ot S w
< o ! o | ¥o fep N
= NN , o v [ > = Nl e [=]
= r;|<(x|ﬁvh(vr¢l, o~ bt e ' o ~o T 13 o
o o |« g e e e, = ' o p= o — | MO | M 1 9
= P~ | %"KU, o KOﬂv\\W\\r,r:n._.wnwz ! i © S W_ = -
% ] | w ! o ' | " i g g | r S
c oM LN N i B = ! AN o S L . o
) xo | ] DR o D, N o ) [ . 4 o ~N -
rw el AKN“KOA KOxg,.lnw,r\\Jr»‘w_r\B xo | o sl 7,~KW_KN —
bl ] ~ ! | o | oc SO I SRR T -
& L | &N Dm ! L i | xo o~ | s_wy“T\w\_:uwmt.
| i : . D o~ | ;N B - MmO | xo ! o
i i L ™ o ! < s ! e ~
~ , o
f oo | o ! © P 1 ' T | - | c! o
: ! | = NP B S ! ; B IR N S S o
— i BERERE B EREE
L : W LR ey i . Km — QmKo, r = =
1 L ) j l o = o | xo
o < o~ TNl o)~ B
& AT L N~ -4
Il i i ~N <
i L = T_D_ v o
|
cBlgig|
L2 bl




37

IONOSPHERIC DATA

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

o
45

1 MH2) J

(QUN

FOES

|

1978

MAR .,

“Japan

Laboratories,

 The

T T 1
e i i 1
O ™ ™ ol o —i N
w] N ~ b NN
o~ ol o, ~1I
g8l o ~ MmN, e
o ! 1 1
Li--r o s s e e 8 e g
- — ~oe Ny ®
o~ ~N o~ M -
5 < SRS = R Y
0 1
3| o I~ I
RSN ~
[ RN
(%] D [=2]
Q — 1 —
) ) s
L M- SP S -
o ~: ©
[ mw o~ e
|
e8> " ,ki B~
e ! ~
N{ — Ny -
ITE __&§___ 3 g
0 _ -
-
— hesonnte - -
o| v 2}
- — | —
' i w
m g \iltlllﬂl\\k\\l 7, S
<+
== .
'] NS - [o_ _
S| ™ (<)
al —
oL--- s _
| N o~
w| - )
- -
w - —
WS- it
< o
n| 2 —
Le o
e =2
D
~M o o
. R e
23 =
o
L R o
o~ r~
i e
Glesdlocs i__
1 © ©
cl o o
(=] e »
ol n [te)
| o o
THEE T T
© | < <
d| o o
S——" paecneond
=z 2] i
™
IR o
g R = e T rrrl\\\\,\\\\_\rlv_r\\\4
<l o~ o~ NI
- S o Ny N
» 1 |
| | SO U I T
S8 i
&l pa— o~ N ” fo SEIRVZ. N
=3 o N Mmoo
o |
o R S I RIS
= = =l T e = e i ‘ i
vl o o o, o oI =
€l o o Mmoml s N
L L | |
® =W 1
LR E-] |
5182 z:4:8:9
9 O, =, L

Research

Radio

‘MAR. 1978 ‘ [ FOES (0.1 MH2) }




38

IONOSPHERIC DATA

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

45

(0,1 MH2)

FBES

|

MAR, 1978

L2010 21122

T

17018 119

Sweep 0.5 MHz to 15 MHz in 30 sec in automatic operation

39 35.4 E

Long.

69 00.4 S,

01:02 03

T
1
1
'

29

29

30

A

K'A_A

|

30 |34 39

1
i

0001 02

350 31

StationSYQWA STATION

SNED

Japan

Research Laboratories,

Radio

The

Ljfn. 1978 1 l FBES (0.1 MW2)



39
E Mean Time (G. M. T.+ 3 h)

45

IONOSPHERIC DATA

( F=MIN (0.1 MHZ)

}MAR. 197§4J

c i T H T ! n

|
O m o! o) o Nl m ~! o! NI o
sl o~ - o RSN " 1“ -
bl TN - DUV (NN O SV S SR AU | S S R SR N (R R I W SR, Ipnpup. pESIny PRI SRR SRR R O T S e S i == o el S = B S e el il
W. | | ! ' i !

2! o o, oo | ° o ol o, ~iI o
o~ I A ol R 3“ -, e
OE__§ = i e s el = s s s e B e e Sl i el ]

e 1 i ' ' | |
i o oo | o — ol — »n ©
£] N - e | o~ N e e -
Si--2 U SIS U | AR NI (R [ESpNp | EEREER
i i i
3l o n' olo | o o o, N o, O
o~ .l” 1" | N NG e e -
c L L ! &
ol o I w'o | o o, wn =<' o
@ | 1 [=2] I |
= [ —; N, e o e
] | 1 ! ! |
B S o el el Bt SLE R e e e Lt Rt ol bt el alves [ty St auer Sty alaiely B R et
2l @ m! ot o, of o o m! o
p— ll_ o~ -, ~N — ~N o~ 2_ -
| | I
........ i
m llllllllll ld\\lr_\lll_vlIA(\\{V\\\,Il]I,I\\L_VIKl
~ ~ o o NN a o' o wn
NI — Mmoo - N - NGNS o e
T i ' ' ! '
o R e e R SN T | S SR (PRSI
© o mi o ol wl o o
I o~ NNy o
Py N & L T L
o| v N o' v, n o
Byl R - .SV L R o
nm e _ _ 3] | - B + ' 1
<
s = G
wl--- o
o| ™ o
ol = —
g
o L
2| N o~
0w - =
S—
&
w| T —
N DU PNV SR SR SN (NN IR SN PR P U DU T - PES ke L R e l CTE el b s
. 1 !
o ~r Wi m ' o f=3
— Ll Lalll o o
IR . R SRR (SR SNSRI (RN NSRS R NI NI JEIDIT PP g ) Gy (RN AU SR SREPRSIY SSRGS R L - el MR B R e R { SO R .
o i o
o ' o
|

» Long. 39 35

07

'
1

69 00 -4 8
04 05 ' 06

-
©
.|
=
o o !
= o '
pe b O L . . e e B e L T e T et T el b Db it ot il Tl ottt s B ol v i (IR
< ' L ' ! ! |
ol B ~ 'm | o, o o o - Mmoo~ o
sy s ' LN e e | O Mo 2" -
!

\\\\\\\ . . SN SRNTIFS. CRPRp D S R . S S T Sy A
< [l | | 1 ] 1
=l ~i o i 'm | ol 0 Of — -1 ~N, ©! o
2l e - - i : i ! 1“ N o LR ST RS
s [l gienms L B B Sipinicle s e B 4 B mee g e rr-.a_l\\L_:yx“w;uJ ||||||||| RIS AU A O
2 o Nl N oy m! Nl o @ m m o, ol ol of o -l o' @1 ©
St o - - - .- —! -, -, 7.“ i " - - o Mmoo e
et . I h . . L ! 1 =T
© w . | ' ' ' | 1 1 | i 1 ! | e e 1
- fS o o O — 1 N M s O © I~ 0 o O = Zz ' W (e N ]
n _— =1 NN, N NN N NN, N N ™ ™ 1 | 4

) 4 Dk 2

. ' ' i L i L 1 e i i 2 I I 1

' Japan

Research . Laboratories,

Radio

" The

F‘U\R. 1978 J F=MIN (0,1 MHZ) J



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

45

IONOSPHERIC DATA

|

M(3000)F2 (0,01)

|

I“AR. 1978 J

40

s | . E—
L o a ! ) T T
=8 Y < 1< o< fuw | i
o [ 1 - jwmn| < | < _— ?
e | | Lo~ 1 T t 3
5 B [ ' w W i T .
1 SO PO Y [N, TR O | ¥ ' | < ' ' ! T
g < < < | < e e : 1 Lo puin: < i < | wn . i ! i
o I ' W e ] | ) o ' 1 ' Orr e 1 | gaint ' T ; :
O - 1 ! ' 4.\\\:_\xi_|||||||_|||_ ' & ' ' i "o | < o 0! wes ! !
3 | _ S P P e P e e et S DR I L1 -
e b H ' ' 'S B it N | o~
E werl T I | - B jugrun, of« < | | i o i N ma_ N
T NENEN EMEEE R o~ oo ‘ x ,wo e
- ! I N S, S, posy | ~ i . : I
+ o r R sl Lo NN ' ! o ! ! o~ o woo
=T ! < '@ tumiwe | ole 'u LI ! ! ' i | O lwn
Slo < jwnluw  n< | olo x 1 | ' Ak ol ! | I S LY , o —,| @, «—i ©
11111 | w B
c wo | u i : LN S i l-thar~ = m e 1 o s g e s LS P e 2
e ! e Rt e " o - -==-
<[ ”; Lo l A I P v www"wwllrwwwri_ e | i &l "k — ! 5“ M
o ) ; N R B et o~ % | o
Q sy ' t = win g o mni ms d [ '
] } ' wo | wo ~, | g ol © | ' : — i i L~
i = ol A i 7 4 Mmiom 1 | I 2 !
o iy : L) o~ ! | [ SN . o~ |
S| o |® 1w el S el WL i : ' N jeinl o wo! ; .
I ' | 72} o - s i it ot I o o !
- oo oc ! [ wo ' + - | o~ i
ot M ~ - v i ey n w r - = N ~ ' ! ! 4
e o Mmoo~ e ! O 1 ownie ! R s et a Mmiom : .
£ o = = e d i [ g 82 o! o |l o wn - !
X n! ol wn! P e A ol m neg @) 1 et "ol w, o o xo 1 4
T~ P i oy Sheagen© 5_FO,Fol.uuxry\‘w‘<|r:1‘,-|.u. N [ B I
...... CoNG N MmN 00, ! F TS ! nlo w e e M Y
2 o # ! PR o~ L "' .H. o ' i o W WA N
© ) j 1 i ~ : ' | sl
- o o! win | PR W~
wn : o! R s S S [ e
Mo ~O 1 —_————— -
i TSR Bl S ! m' o ! o | u [ T =
- S L.l 3 i : ! o B B o wn!
Cel f Ol wo ! | | » ~
e e o © o, ;%O ' L NN ro e
P o' < | | s rHEEEr eI g LB
e i ~N ! ) o - ]
) P Tt ety B O | o
2 M _ " w_ m"FS ! J_w\\‘ NGom) N i ”_ ! 1 N
! b4 -~ e e Seh skl ' :
PP AT T I . ! e | e olm o § & nf M M ! :
g R e e ! Il 1 ot I cewn ! 1 b Tl Y ey
S|l m | ® jo ! i Al ol ] S ' ! .__/I._ < ! 6_5 ! oluo Sy R p— (-
) o wo! in (DA S e e DL B I c o I w ) I
ali— | . I o wo R ~ ol 1 < olwnixol olo @ |w v | o o| @ NI 2 LN
! 0 ! 1 wol  wn T i ) e ) »~ LTI I EY (P IS Y
S - risa NN N KN ! BE SR o oo ja " ¥ iy e B Ny B N < o! N, o]
Shiisiaasl o st s o mElsT o E e e em el o @) g <l 2 n2lg
4 | e o e R S 1~ ~ v o ] I o, wo! ! 4
Elalmeie egl o glugl ol giugler ol gl 2l ol | BT T T T Bl BRI T
TS | SN VRO LI LI | Gl eg) © NN o | R PR s NN N T
i L = o~ " | S s e = ~
- S @ ' uwo, N - o o wn'm ! ' s o <
Wi - = L, wo!  af win! o! | R it < o o wn, o g % b
o~ = 0! < 1 S_Fo_g s - y ~ o ~ |
el BRI R | L | :
| o i B.._urx;,uuuu, 111111 LNy N NN " I | v} IS | muv
et SN
N“ == " ) e, o wn! o wn! r = | ' ' e h ! | ~
HENEELE e IR R IR TR o~
B I SO SR A M ] I S ] i 1 3 i S B K '
Il O v i Dl e ] ~ i = " .
o - ) > '@ 'm ! | e T T ' 1@ |, ola | | !
o i ! AT R AN [ == ! 4 | o | | iy Mo o el oy T o
| ! , W, = Id" “F”_Fo_rr . S | | [ i egio e e felgle Dolol ninlwln
B e et o o~ o h SO PR P . SRS N -
W o | > | e e = R R @ antm lwolo | ,\w‘L_lluux\‘-
o I | o | e R T PR o] LA ;@ @ wo
el o ) ey WO W wnd o~ \ ' ' ! o
S ! | [ ) 0 | el wnl a Va s Na Tar s | ~ ' | o | ~
SRR SR SN = . F .. ~' n v ] o s £ . ! %
N o | H T i S SR (=Y | e~y i p@ Vs 1 T\\\_\Uw.wcgwwlx
ol ~ T lw i 1 ofwn S R, 2 ' ! enle @ < iy
1
> = i X i e niwole 1T w ! ! o ! : -8 o
7 \xvvﬂlwl_rxlu.ul:‘ulwlrww?w.‘\MC\"UZ_ | i e | praes % : R
sl & pw o wnwn P i i , ' lwinfo f« e wn W
S| e I ! | v e e J ! , ! ! _ [
| =, = I i ~N ! bt o
O D - L ! ! I | N i aiipte LN~
N CRERERE T ) CACETE ACATEET
o [ I I | e wn H B i &
! ! T L 3”:. e B 04 : oL __1 ! : I ] R ol> lm @ lusim o | @ | ~lwnleo i
......... RN, -
® < _,:.Tuylﬂ-..w.".].% ] _JZ_UU» ' . 1o v J\T‘rr\\l_f.ﬂu.uuz
<« i e i M < B : 20
-z o  ® "B s s iy e . 1 ! i I - j e
| 'S — 1 I ¥
- ' ; ! ; < 1 ) - ; 1 e B e \A‘L\ZH I !
Z| n |w 'm ! i \ 2N . ! \ ! P e loe Bag Sk R
(=4 ' P < w I | \ ' ' | I la iwnleo
hod B i I i ’ x , o uolu w i ' ! ! I wgingle fw e la legle wg| g | ~iwg ey
M.w\\xlw\"‘\:_‘\\_ ; Ve Sl ' ' | e | . LN N
U o .
[ R i s e R T ! | ! j@ la a i) v 7
- I Y T B i N
o ! 1 = x | o 1 ! ! 1 i ! | | WO <
d h ! ; . I A“R N | ! ’ | o pp— ' " H e
£ S| S S : 1 ; ! i i
< iy ! e e Bt _ I ! : e« < i i
g | Bl AR R S T TR, P - i i i i | | < @ 1@ 1w |
= B SIS ISR TS 5 Lt e
ol | o ' . . LI | - ' )
-t T [ I I L < o - | e B ! I
et e S e £ __MNE _m | o d l ! B g < |« f < ! [ DR Femmrese
» i BEL. T . i ; ' ! ! < |« i T - --
Piolle @& 1« @ e et b i : | H | & Yo i LT
5| o ! ! ! colwol w 'w I ! SN S SR S - ! ' I I 4 ! e
] ' ! ) | O B f Sl B o " aan ! 1 Sk et ; ! i ! !
pr} ' Ll oea ! | i jwo | < (1o e T
83 . i : L / ! i o | ! w wniC @ < | e
2 S - ! i i | ; - o N : Lo ! i wo | wnuw D
(2] 3 ' R ST ! ' 1 ! I om I ' wn ~ ! ' | <<
2 i : ! © !~ ! o ! i ' i . . ~' | ~
. i ! 1 i -« | L LN I 1
L | i | R RN i i ; : ~
. - - | © |~ . . e
_ L 1 . o e  — Ll @1 ©§F — ! T ] o
L i ' " | = | e N 2MM_ R 2] o
& ! i ¢ I N N N
L L
_ <]
-

Japan

Laboratories,

Research

Radio

The

MAR,
[: 1978 ’ LM(SOOO)FZ (0,01 ]




41

IONOSPHERIC DATA

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

45

]

69 00 .4 S . Long. 39 35

(KM)

‘MAR. 1978 H'F2

sec in automatic operation

MHz in 30

E

)

Lat

StationSYOWA STATION

] 00

Sweep 0-5 MHz to 15

01102 !

T [ [ 1 T T "
1 I ! i ) I [ I
| | | I o~ ! ! |
1 ' | | ! | ;
Lrclosd s e danal o sallhs g o g e = sl = e = ]
o~ ! ' !
o~ { ! 1
I |
\\\\\\\\\\ = S £ 2 e i ]
- | | |
N 3 ' '
R e
\\\\\\\ \ 0 '
o i I |
o™ i ! |
- I, ! I
R i o b
=) | ! \
— ' | i
\\\\\\\\\\\\\ o= foe e il © ol cnell = =i
...... ' :
! i
X !
111111111111 ! NP —
o =
© | o
M om
N
N e
l.'_ M
SO SR
@, o~
el o
MmN
== p=eals e
N o
oc, A~
2 a ML L N
o! «»n
!N
<> !
e
o! n
o ~
K el
o
w
"

' 1
' '
I I
—t---o
| |
! I
| |
e
i |
) i
' |
[P S
g '
! 1
i

4

07

T
'
'

- 04 105 06

03

'
'
'
L

|

01102

14

11

12
13

c
o
Q
o
]
w
o
c
o
S
©
2
o
Qo
[
a
L
5]
0
5
@
O
4
@
o
©
x
3
£
[=
-~
x
b4
-
~N
w
=
o0
~
o
-
.
o
<<
=




42

IONOSPHERIC DATA

o
MAR, 1978 l HYF  (KM) 45 E Mean Time (G. M. T.+ 3 h)
) ’ o 4
StatlonSYowA STAT[ON Lat. 69 00.4 S, Long. 39 35.4 E Sweep 0. S MHz to 15 MHz in 30 sec in automatic operatlon
[Reor ' TR TN [ e s , T '
:§1 00 101 502 »03 04 | 05 06 | 07 L0809 110 )11 212 13 \14 115 .16 17 ‘18 P19 20! 21! 22 1 23
' | I ' ' ! 1 @ ' < 4 d ' %
A: Al Q. B, B, B! B B' B' _ 1 B B! ' R. Al AL Al B
1 1450 1400 1295 Co [ ! Lo 245 230! 250‘ 1380 ‘ !
E o = e e e ek e e = s i e 4 S8 SRS S =i 7———-‘—»—»r—-—~,———— el T nbb i bt
R Al A B B I L R i B B B H! g t A A
2 =S ; ETCHE o ! ¥s0; ®leso0i2ss 30013051
et e s Rt i R B A A 5 bl bl Aokt ol o rntel Sl S S Eagy & S=maS =5
Al Al A Q B Al A I ' 'E_ B : "E_B! Ar A A
8 L 7300 08 M4l | 2451255 1 3751300300
"""""" éf__iﬁ""éT‘_i_'"_7_"’7"‘7"”‘ e ""'_*'_“7"'*"'x"'7'““A"'f"“V“'7“'“
4 ! | ; 1425 360 1290 250 | zss 1225 250'930 230 zas 1235 250 12501250 1235 1235 zsoizao;zso
"’*""\'"‘"J‘"”T”" "‘"T _____________________________________ “"? KA“,““J _____
, 4 ;A A Al A
5 2501280 !300 1330 3ao‘3zs:zao‘zso 250 1245 zs? 250 245 | 240 250\230>245v265w265l250; ; i
Qi R, I ! ! = -
3 CLE I L b D 250 230 250 us (240 245 1250 250 (250 243 250 245 235 1230 280 |
g Y R R Sy
7 1280350 '470 '345 470 1410 1345 ! goo 250 jzsoizso 235, zao'zso 250 © Lo i fzso.soo
-77~7—~—>————‘—f-ﬂ—-777~~77777 A = e o i Sl = i —‘—I'—"’\”‘—“T“”"”"“ 77777777 i B o = S ,_-_“_ ————————
eon | Ri e | T o E
8 |369 A90' 1450 425 1369 325' 2501250 1245 | 1250 1250 125012301240 245 240w2ae;zao 2451305 ;
L.ty § A L EEE R S O sink <4 B il e PR AR SR e ‘ -------- _-------\----:-----i-----
ALY Al Al T 1 1 ’
9 |40 320 230 sog 400 330‘ ' I 71240 2501290 E 250 1250 12751275 270 1300 3503
S bR LR sl e Sade sl S | S NS S i BT R s LB it dihe L e
| TR T B, 8. B! ]
10 vsso‘h1olsso %08 1390 300 1290 245 | 250‘235'195 RtL ) 'z?s 1310 | 250 285 | 325‘3001305
' Q! R, R: R I ] D
11 1430, ) ! aoo;ssol ' 255 zso zsow 25012501250 zso 330 1265 1245 1250 1250 310 AOO sso
= ~—--——e-———-v—~—1 ———————— e ntalaiel dde Rt Sateiariniai St it Rl Tl r-—-*‘- ——————————————————————
' ; H c‘ c5 c el ¢l
12 1375 ! ‘aoo Aas €10 ] 350‘300 zoo zoo 1260 230 230 255 | | ; 1 ! 1225 (230! 2ao zsslzao
E--=f---pF---3----I-—-~- e i aab et D PRI I Rt A o o s =S e S el St Sl el Sl g Dl
Y B B Al B 8! | P Tel A
13 250;285;295 345 l380 330 soo : : 1275 | 1250 1250 2601265260255 260 16400 |
_____ S e e e e e S e e e B R AR EEs
14 A B B A , A; Q' B | A'_Ri B: B! i i . : B! ! A A
; | ! L 655 ; 1245 1250 1250 240 210 ,zas‘zao 1260 | !
ades mht FERSEs s sER s ok SRR s s as s pmEsgesspES saSEr RS S5 S ———r——— s i 5 S bty S s o = e S (s S S S
15 Al A | . B'E Al B . B! B, B B 8! e' B g A AL A
] 1480 1400 275 500« | © 71250 CoT L Ti270 1260 zao zao 3000 .
ya' A: Al B. A A' Al B . B, B, B B' B8' 1 BiI B! ! | Al AL A' A
16 400 | i ‘ ; ! , ! ; ‘ ; 1 1250 .250'2951 ] 1 '
ol g = SRR £ B DESES sipls Seins S B gniens Sls e il S R SIS & SRS B B § SRR IR DS S i =omar & S5 S ge S Sl =s ST TA T T AT T
. A" A A B A ! B! B, B B B | I B ' A y.oQ
17 12550 "1 7! | AR B . il B T 31 L1250 ; S‘iSOE 3500 ¢ 410
e s ot Wi s Rt St R s Kante' Wi SEEE bt St pim Sl o B S b= b i 2 =
A A, B: A B:. B, B: B A, B, B B B B: B LB Y Ri A, A1 A
A DO T DT S A N AR U At N L S S (1L RN T 1 IS TS T
| T T | T | F | 2 I E | ' ' | |
Al Al Al B. B! B B' B B! BI B ‘i Bi B, B YL B AL A
19 i B A bR B Do T T ason 240'250‘ 12351330 3100
S R R R IR Bt St I S e e R REEE S Bt SRS R R
20| AL A AL AL AT AL ALY | : 1g I B B : ! ! ; ’
. ! | b ] 270 1250 1250 1230 1250 ! 1250240 1230 1250 '250 1250 1250 /275
91 ! Ay A, A Al A' B, B. A, B:. B! ©oBy i1 B, e
495 | ! ; Co , i L___J260 2501 1245 124512501250 1250 1250 250vzsolzao
R R e e . S e e S Bt S ok R R R
29 COAD AL AL AL AL AL A . B, B: B, B! i ’ L B B! A: A; A
340 | K i b . ! b ,zso 250 270 250 12501250 ! 275 !
SR e ekl e s B e REaRac mEE S S £ Pleabe sl naalh Elooe Eln sl io e Shatain. IS e =it s g sisesy ,~--~“-—-—‘~—-—
F,..Q' Bl FUQ' A" A! A B B ! Y )

23 370 0 200 T T P xzso 1240 ] 240 255|275 1 12601290 1325 | 350 1340
————— SR EREEEEbRbS hbE Sl St il B R e T ———‘--—————» = i e o S EEE R TR
AL AL A E B, : ' i i | :

2 Jse0t M1 " isesis7s 3501350 1290 250 '2_69_3§§ 230 230 1230 @}9-2}9__2&_9izecz,:zis_,:éeq 24012701340}

95 | AL Al AL AE AL o ovoChoc. c! b I
j , | 460 1390 '340 1280 2501250 ' . | 200‘2405240 230 1225 '230 '225:210 230 '250 1220
Al e F ) o Ai A
26 320 420 A 250 | AL A
f il s i = = i = ) sk = i & peieie o
27 A 3660 ' A '1 A B“ A i A
g | Al 81 Bl A U A R A
. Lo BN o B By 4 __efly 2892800 #3200 A N
~—————}1AW§T : : ; A'L A
29 L3300 13700
i It i i e A 9 A
30| ARl M CocoA
e S = —d o it = = ;ﬁ‘_‘____:_ﬁ,_\_-_h_
" sy g ] Al Qi A
o %25 ,zao 235 230 250 | z;o zas ; L 260
00 Eo1f 02! 03 511 1 12 ‘13 ,14 315"16 1718119 201 21 22 1 23
i | L % ’ ! i i
| 4 | i i & | i f i 1 !
CNTI 131 91 11 13 | 16' 181 24 22122 25 26 19! 16| 1% 10
——-——~-~v~———|—~——‘—~> [ »-T- ~‘*-”;**-ﬂ>*~~~‘~““"“‘—'r—'"'“‘"—
MEDI369 | 350 330v370 1250 245 1245 | 250 1250 zso[zso;ZSO:ZSO§zéo 1285 1268 1290
7"‘ ””””””””” T 1 f } ‘ "”‘
' ) § ! | ' |’ .
uQ 400'455 1405 1400 }250‘350:2601255;265128043925295 '310 3sor330
.,_______1,‘,T‘,,r,_a ——T———I Riaintainils Hakeie f ——————— it ——-~—————-
LQ |280 1320 !310 1345 (332 350 3ooess 1250 1268 ! zsolzao 235 1235 1245 zaoﬂzaa 1245 | zas:zao;zas.zas.zso!zso
] 1 1 5 1. 1 1

MAR. 1978 \ }

HYF  (KM)

|

The

Radio

Research

Laboratories, Japan




43

IONOSPHERIC DATA

o
WR. 1978J r HYES  (KM) J 45 E Mean Time (G.M. T.+ 3 h)

o 3

StationSYOWA STATloN Lat. 69 00.4 S, Long 39 35 t, E SweepOS MHz to 15 MHz m 30 sec in automatic operation

T T T T T
gi\ 00\ 01 I02 1 06 :07 08 (09 lIO .11 12 113 wl4 ‘15 23

;

T
|
|
|
T
'
'
1

115 115 105

110 110 130 125,

_______ 1130,
7 , ! K LK G
125‘100‘125 ed 125 51125 11401120 150 145
i _c|teaniVtaled IO S 160 180 119 : R
! ! g K' K. 8
128 1250125 435 © "0 "1 1140 12011251125112012011101155 ! " 13011201100 135 |
_'135_339‘
6: G
PSR ‘ ww%%uwm
K‘ K | KK
11 1110,110 1110 ;100 100 100 11001100 | 100 100 | 1140 115 150
R UL AR RCILA LA NN L1 SO SRR LS5 AN R S SN LLS 4 e R 0548 LA LU Rl
K' k' KK 6 . !
12 110;120;1;0‘125 130 120 130‘ '
B 1 A I S B Bl K|
13 1100100 175 100 100‘ | o 110! 1120 1100
T Y T k8 "6 B
145110, ) 140 140 1100 1001 160 105‘
A U6 SRS L LA oL A L T S N o
b B a? B’ B B
15 110’110 100 135 120, ,4}119; , Lo
| . B | B B B, B, B
16 120‘100;100‘ 1100 105 135‘ ; | ;
. L B' B' B! B
110»100 150‘ 95 130 130 125 | S 125115 1115
8. B. B B, _ | B' B B. B B \ K ‘ K
| 120 | : Lo LR 120 1 01105 ,105 1125
4,,,‘—,,.,, | s SRR “_"F‘ —‘,>—-ﬁ—7—7r-— >‘ =~ I‘-_-—‘ ————————
. B B 8, B, B, B B, G6G' G B B B B ! 6;12K{ K

23 [120 150 110 125 150 100

R R S P ,T___

100 100 1100

z - i L A i . Ww‘.aié./z,///mwm
26 150 125‘150 130 120 110 | 25;1351110:120
B sy ”’r’*—‘,‘ —————————— $ s s el o q i e Rl S

i g ' I
27 120 1110 1130 1100 1120 1150 1130
Y Y P eIt
28 oo ! 1 00 1105 wzs’gzo
il e el RTe S Sabe iy B e RSB marcy sy e e e pager Sl Rl S
29 11051101150'110 100 1125 1130 1120
e e e e R B
30 ! ! "
12°‘15°L‘75"2° 1100 Lo_.n2s
"‘_‘*—‘ﬂ‘_', """"""""" _\__""“_‘___'
31 K Kl ¢! | 9
120 1130 1110 125 1200 " . ; 160 145, 115 150 120
00 foxl 02 ; 03 04|05 " ' 21! 22 1 23
] it I “ ) '
CNT| 28 29 251 26 2325 20! 271 28
] N e i et it : . oo
MED15 ALY 125 1zz 125*110!115 110 112 120, 118 125 ‘ 1120 1120 11151120
R e o ol SR S S S O oL ‘I"‘T""‘f """" 7 ‘__'____‘""""T_"’“
uQ 125 125 130 130 130.125 152w11s 130 125 130 125 155 1 30 123 125 128

LQ 110 100 105 110 115 ‘IOU 102 \110 100 108 HO 110 120 118 115 115 110 130 120 10 5100 ;1081108\115

The Radio Research Laboratories, Japan

MAR, 1978 ' } H'ES  (KM)




IONOSPHERIC DATA

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

45

TYPES OF ES

Sweep 0.5 MHz to 15 MKz in 30 Sec in automatic operation

T
)
1

e | !

< !

'
i
|
!
l
|
|

| O | @&
Pt St R

} MAR, 1978 l

44

N
-
wi =
o
ke
ped] | R
o
=
Mo
I e e e S e S L SR S
c| o«
M o
o~
“lo
% - T
© 1
b=g =1
p= I
R | SR Sl i st I, S, ot B 2y s . IR~ N R (6l o O O 5 ot SN S - o RO | SUUOR. ..ol OO SNUROON) SN SO S .
>l I
|
o o e
......... =] S i o 5
ﬂ < ! I
1
ko ! i
Z| o | 1 I
o i [32d !
ot e ) |
”rl.. vxxln |||||||| i - | I u|
o~ : N ' [
pei ) | |
n| © e xe ! el © “ ! .
L _ @ Sovn TeeT e B | JONNE . Y A { AN
ali ! ! i ! |
3| S ' . by ' h
o ey | e =il e = " ! 1
D s e e . B T e S S e R A e B e PR i i o R EEEE
h
? o 1 | o I . !
o , - o . 1
m am | e N - | | |
7
Sz ! h [ T
- £ - o~ © | — TR« A«
S& : = | ) zZ, 4,5,
9, : O, =, 2 I =

c
S
a
©
3
@
2
£
o
©
-
o
o
©
-
=
[
o
o
o
a
]
4
9
°
3]
14
o
C
T

7]

w

w

o

7]

w

a

>

—

[—

L]

~

o

-

.

@

<

x




45

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

IONOSPHERIC DATA

( FXI (0,1 MH2) }

[ APR, 1978

30 sec in automatic operation

Sweep 0.5 MHz to 15 MHz in

39 35.4 E

T T 4
' 1 !
o ' | !
o~ ! i
= =l e 5 2 sl s Sl =5
A ; !
i I
N ! i
N ! :
Al S T DU S S DT RSN < NN S IS SR DU e S | IS Sl BRSPS B R e e . e N e T T !
lllM ]
N '
S el 8 et & B TS P RS | B
o
~
o
©
~
S RN SO S Sy S S | SR O (0 RN RPN S SO SIS [N SN JUPI SIS e s S TR bty
©o o"
i -
o ey
)
o =
aad -
<+
o
o~
.
=
SN S SV O SRR Shoic] REUUUN N SN .0 NUVUE | SO ST AUUOY DU, | SUSPR §.ou Y SESPRE  SUET. B M| i . IR | DU RN Lo NS SR S PR I (RSN T e P e dgee
(=]
=
o
w7
m @
o
| ~
o
S CO
5| ©
=
p= il =]
>
w
€l o
< <
o o
e Y-
(52 (22
o o
B e il e i S e | B
[~ % 1‘ I'_ !
o~ S R "
o I
SR B L e e e o]
- N xs e~
— o AR LU
o o o 1o
b--- o Rl e e
~ wn o o 00
o ' !
=3 Mmoo ~
o I 1
o _ | |
ey i
y —.Nn TR« [¢]
| | o
8 O™y

StationSYQWA STATIQON Lat.

Laboratories, ‘ ‘Japan'

Research

Radio

" The

(APR. 1978 } | FXI (0,1 MHZ) J




46

IONOSPHERIC DATA

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

T " : T T H
§ <« |« '< |< ‘® o | wo lwa | ©
..rﬂ “ | [ ! ' - | ZA -—
1 ] ] I
fudl N - S ST SUUNUG N SRR  EPUE VU RO NUNPRU IO | ISUON VRO SUURDY TONURUN SRS - [N EUUNN SN SN S A U S SUS N S (I SR, I PN Sy TN NS A b it ol
23 < x 1< < '@ '@ ! wo 'wo | us
w. ' i ! ' ! aoom N
| ! ' h i ' d
('} NNE (N S SN SN NN PN Sl SNNUE NN S (S RN LI SV T SN WU YR NI NUNSI. SHPUN. SRS U RS SO ST Y I B KT U
el e < i< < @ (@ @ | o un jus
m \ " | _ § Mmoo N
!
=] -4 wo N, @ @O o ' :v-f‘FO‘F.o
< NN ! I Mm, =!' m
& | ' ! ! “ | ”
- wAnim e @ m @ | we wo un
? ) " ; I I | *, © ™
1 ! '
LE S S VA N N SUUII [SUNS! (NN AU I VNSO WU IO AU NUUIUID! PUSIOUS AU UL RN NUUDUDE MU AR JUSIUU SRR SUNUR S S T o S ) el e dw s o
o w0 n'ee!' i @ ! o, ol ~
. © o~ v ©l 0 =n
= ( I ! ! i
B R e b e i i i e S e i R R T e e e e e e i e S e s S SR S et A R B S N e s B e b i T s T Y B _IYYV_V[I.LIKEI_VVVV_ \\\\\\\\\\\\ L2 -
= @ m | =, o WB 1@ WO N WO
N | 9" . 1 | 7" 8” <
! |
[} o | o _RQ,B | @ | <& ' wo on
! e I [ N~ !
[Ta) | L — ,, | ' ! i
Al ! O—— — 4
@ @ (©® ,© ©® ;@ ! NGO n
2 ! H . i ' ©, ol «©
[V S | S U SN . SN SO R UL . SUEPENS. NENINEN SUSUNL. *SSUNL F U S S S S | SIS, S aif SR TR IR, T Fw\Lvl:l,r\w\‘Ful‘_,ul; SISO [
T @ @ | via 'o o | ol ! =
s . el ! i f o ! 9” ~
' ' i 1
n . T I
: ] @ uo o o 'o , 0w VI o
S L i “ | ~ OO N
a | I i } ! I 1
[] = = e S e St e oo A= il ]
o o ®m xxo'@ '™ @ | Wmil N o
= , 00! ' | 1 N1 e O
0 Bl _7 ! \ ! | 1
% s T R AR A e
Nim | olo '@ 'a ! ol N, N
= by I o ¢ ] ' w1~
- NS U VN PRI RPN RO TP IS SN I FI g
. @ © (woo @ @ o N o o
w [ ' | 6” o, own
" ,
1111111111 i (H— ! T SR —
d
o m @ @
~” (|
i
T . I L L A e i i P e e et St 1- — -
v @ @ | <
9 :
- - o 'mo
w 1
I
2| S U S, SN NN SO TR, e . S0 SN, . YRGS WSS  FOR NI . S s Juty, ST GRE. (RER. S SR SRS | A
. @ @ @
o i
°= i
yyyyyyyy R S
o © f< !
© 1
i
ST T S TR TR ST e S S e T e e e S SR RS H e e e = S S SRR SR e ST e ) S e Rie g Vo W 1o W Ty
] o < @
= |
|
=z ® i« o®
o |
=t 1
[ T B i S - B e Hel e e e B s e R S e i e el S =
< @ < 1
- !
L% 1
RIS | - — 1 s
< @ < I m
= |
o I
g i SO  TURIY TR SUDN NN UDRDIN S SRR KON RNRU -Gt N SR NONPU SRSITN . N SN S MU S SR S I (NI RIS SRR H—
[ < « 'eo
c I
o |
] :
+ 0 © N~
w ~ ~N N
1

Laboratories, Japan

Research

Radio

The

LAPR. 1978 ‘ ‘ FOF2 (0,1 MH2) ‘



47

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

IONOSPHERIC DATA

’ FOF1 (0,01 MHZ)J

| APR, 197§4J

Japan

Resear ch Laboratori e;,

Radio

 The

. . = o ; : - ; : ; ;
2 1 ' j . ¥ i 1 ) ! : it “ T T
=i i H I | ! i i { ! | ' . |
51 ' x | ‘ i ' ) i " | i | ' % |
2 i i i | i ] | | i i i ! ! !
2 i i ! | ! I '~ I
| | 1 i | f 1 ' | 1 I ' 1 ' 1
2 CRINY WY S b e i SRR A N b _
I e e ol o = e e i = = e 2l o o] /JJEN - SR SR O S
= R AT R A T _
' ' 1 1 1 : w—
m i i L ! ' ' ' | ' ! ' | ' o~ !
- n ) 1 | | 1 1 | i 1 ' '
2] =i, Sl = = e Soieren s i e = S S S S S |mmsig S Es ke s s pes = Pl = = slmsiae = o
® ' | ' " I | ' 1 o ﬂ
! 1 i I 1 1
< ; i ‘ ] i : ' i o .
‘ \
ol X I
ol [ o 1
nl 1 - H
& ! . S S Sy
" |
U o 1
: - I
cr Lo )
-} b i S
N o~ [
I i — '
I '
S R e TS
: . !
wn m !
sl
5 )
N |- o= |
£ B e R
: 1
= = !
int o !
& B A L
Q . t
] i) |
@ m 1
W | SN D FO S
=]
o = Ry
L2
N . :
— 1
= — !
e | S
v
Lal < 1
- I
o 7%
Lo r
(=2} I
\\\\\\\\\ o !
:
3 P A
S =] i
-t S :
|
o
g ;
= ° !
ol Rt e T e e Atk niuial ettt Nl el it Rt aleinier el ied- Atk i it S Sl R S it i M A f e SRR S Rl
& i
©
o o i
o [ SN S——
) & l
1
......... o H
.M:d. T e T |
|
i S i
o |
|
z
= ;
o I
-
o !
-
= |
| o~ 1
(%] y ;
oot < i
< 1 v ] ! E S R
= 1 I i [ g |
o [ P
ey T i | ' i ' ' j = i
% e e e e e B e Sl Sl bbb Sl Il el A« e R
< R IS i
1 1 !
2 i ! i i | | / I =) I
h . : A
© H i l | B ' : [ _
- © N~ ol o 2 — N ®™ 0 Eg
) | o
—_ = = = I NN NN NN Z
il 1 : 1 i 1 i 1 c. M

FOFY1 (0401 MHZ) }

|

1978

APR,




E Mean Time (G. M. T.4+ 3 h)

45

IONOSPHERIC DATA

(0,01 MHZ) }

FOE

|

IAPR. 1978 ‘

48

c T T T T T T T T T T T T T .
xo! ! ! ' xo ! IO x| 1 ) | 1 "
2l » P=g I 1 ) I y H ; jae ¢ oI xo,xo
sE N I | I I ~a [ A ! ! | = ol o, o
) l !
Dp s (R e gl A T T ) ) : o N 5
1 lswem s ~~0°°° T = == I S " " s =" s AT T T e T T o e T T o R o e T T T T T T T BT T I T o T ST [
4 ~ KW_KNHKW_ | %2 } | O | ; i "K.W,V "K.nlv b4 O | M xO
o ~N | | | " ' | I | 1 I ~ 8, wn
o i ol ey L i [ b H oMy [ NG oM e
RO R Wil R i ] R TEMSPI: U I S Fesisa i I e T e A s el T - —-——-——
T " l T T
= i- o Ixoeo ! i I i ! | 2O | I o ¢ o ! xvo lxvn
~ N O i I N 1 e ~' o ~
EfSN ! [ " ! | ' ! ! | | i
o il _UZ_ | I 1 ! ! § v P~ o “y -
O S [ S S I TORNN - FURR Y [, — oo e sse M e - MU | SN | NN
5 oI m I xo!xoim o 'a ' o> 1o i Mo | o b3 n| wo! xo
2 m o i | On &5 i [ ; . =l 1 e e 1 *5
| | | I | | 1 !
e - | m DNy ! L e 1 | yomy |- o~ 7.H -
= i i i T l -
ol »|< |® @ o “B @ < W“B "C © @ o o m 3 o, wnl
Q — I ' | | I ] I | ' | Cal MmN
[} ) . i ) | L I i ) | | 1“ N e
T s Bt S i e e e e S T T . e D e e e e i S - d
o o,@m o ! om o |« '« |« 1o o o |« o | o < Y i
© 1 i . 4 ! o, wn "
Lg] w ! = | h | ! ' | | ' ~ ol <
— - ' 1 e \ | | | I I [—— Y
i - AL =
b3 L 2 _a__ B 4 g4 _ B e e ol s e e i il sl s il g g e s a8 e e bl v T s il i s s v s o PP
£ ~|® = ) y nw" =) @ H < luwn %w"ru o @ o o I @ @ . o o o
I
A E IR e RN | | K = =
S LR R R R P R R R . L O USRS WU [ WA WU S S S S| (O ST s - Salps =almes]
= & @ @ = “ nv" o o “A lada T« 1o © o 'm 'o e @ | ' o! !
| . o ! | 1 ' ! ' ' ' ' o !
w| - , ; H ~ ! ' | ) | | " " I I | | o~ |
e - 9% 4 L . | I L " ! L .
@ o m " o wnimw <« 'm ; olo O o | oo Im @ | 0 B N r n, o o
gl w [ omlm . ! 1! i ! I L i ; i ! Mmool .
— Ny, NN i ! N i Yo ! I i i I ' ~ND N N
. i g | il i | ' | ' q ! ! ! | 1
- D gy W B el et e e e Dt e B B S e T e e et r-—8---- e e e R Eo L SR R
E o® V o @ @ | o@m | oo © o o o | @ @ ® '@ o '@ @ s o! o' o
s MM Loy ) ! |y b ; i | " H : | ! ! i <+ | oan <! =
o~ ) 1 oy o~ _ i ' [ ' v ' i - [ N} ~ N
wh-aado_ - . e T T el e S T T R R s
. ® ! Ooiew ,@ I o | o, o 'o o o @ o o @ | ! @ o @ L ® |o 'm ~ o o o
of ™ [T ) ! I © i ! ! | ! ! ! ! g ! 1 |
- o ot [ [ ! ! | i ! I ! i ) i I Ol O
o . I 1 ] I I | i | 1 ! | ! ~ o8-l
OB sdbommatos oo leoz mo s TR = ol = mdes mm e s sl P ol o BB o o e srerebaasba ool = 4 - —— -
[ @ '¢o'® 1 ® m 1 om '@ 'o 3 i ! L T 1 ] 1 il
i o ja © o | | <o ! o
sk o 1Rt I ' - [ ' : i ' | ' i N | <
0| — N ! . i e | 1 i i | | ' . = | toed
RO S + 4 P SRR
| = % @ @ ® < " o'm O O Lo 1 n'o o < '@ 1@ ©® | oo w
w - ! ' I wn! | | o ! ! ' . 6N %)
- e ! ) I Y | | ot ! : t LNy o~
' ' 2
P | [ | O S Speee e (g |y T e o e e mmd e e B
. @ | w»nlom o o @ ! o, ola o o 1o o o o o, o 'm | TO
ni o o i : o ; 1 ! ! ! N w, i o~
M| - R ) ! GRS \ 1 ! ] ] Ny i [V
o I g “r - - === e coism el e My
ol ,|® ! wa la '@ ® xO,® @ O o o 'm 'o @ ! i
L=y PN ! L~y i h 1 ! ! \ !
(ks i ! y 2N ' ! ! ! : ! | ;
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ Lo s o ez .ol o o b o J
. T ) r el == -f---1L e ot ettt e R 4
- . BPB"B o 'm [ (T im e o fo e j@ o im @ (< o o @ '< (@ @ o o ! il | . -
o (] ! I 1 i 1 1 1 i 1 1 1 1 1
| ! | h g e | 1 [ , ) | ! | | . ! ' | ' @ |
T L T —
- @ @ | oo |« @ | o xTOo, @ 1O o 1o o o < ®© | o m < |« |« ® @ @ 'o | i@ =
»| ~ i o H iy | ' i ' e | . | | ! H | . ~ ‘
o | o | e e | i | ! e i i | | ! | i ! i <, |
B e e e T e S e B B e T N R TR
ol © @ “B "A j@ @ < | .N_A ) < [} © o o o @ @ < | @ @ ”KM,B @ @ © @ @ @ @ © N ol |
o ! ! 1 ! ! 1 L ) I 1 i ! ! 1 ! ! ! =1
o l ' I | - ! I N ! i ' [ = ! '
| | | | ' ~N
Rl A i et Sty i h e e it St et Dl s B D e Lt L el e g sl s sl s s s L ey porrm e s
> 6= ® '@ '@ | o« |« I« o v © o o o @ ¥O | O, @ s ) ! 1 4 ' i ' | ! %o xo, o
ol 3 : ! , 0 , | - | N o ! | ! i ! ' ' Mw N e
: : | e ) ! — " o N oMy ' y | ! ! ' ' NN -
g - H 1 B O sttt s NS Bt e e e S P AE e PR |
dm xO | xou! ¥O ! O O ! | | ! " ! | Au" xo i xo ! xo
i ~ N n' 3, m! i . ! ” ! = -
N DN Ml e ) ; ; i ! ' S I R
- - L
T
M ¥O!! Mun-| MO MO \ ; | N ' ! . - W MO, oIl o
ol N~ Nyon H | ) ! ! N n! o
- M e one N i ' i i ' ! ! o LNy N e
[ ‘I\T\\\..\|\.\\;4|||.“v|||“‘|||_ \\\\\\\ o Rt I WP S r\wn|||\_<x||“1\‘1r11‘.
< ¥O | %O | ¥O | O | O | i ¥O | i ! ! ! ~ 0 ¥O | ¥O | Muin
- ol ! o, : i i i ! I S S N Y
»n NNy [T O : Dl | ' | N oMl N
B L EEOTE SR LRt EEEE TR, Rrai el e S e | e T e e
< | O | 2O | ¥O ! O | xO | vy i | %O ' w o xo ' o xo
W o, o ol m| o ' N | [T W | o , o' wn o
[N TIR , } = N DN Ml ! B T I Mmoo~
> e B e e it e e e R & AT T
3 ' ' @ s | A_KO xo ! ' v | o Nl wo i xo | e
c ! I R | o o ! i Lo | o | ©1 =, ©
.m | y f =il | L ! L m | L MmN
=2 T " | i g [ 1 | ' T i [ =
- o1 Q- i NI ™o, ¢ OO N © O Ol = TNa_EﬁQgQ
w i | — 1 N N, N N NN N N | N N D™ | [ T |
v i i 1 i G L L 1 L L 1 o 1 = t i

Laboratories, Japan

Research

Radio

The

LAPR. 1978 l i FOE (€0¢01 MHZ) 1



49

IONOSPHERIC DATA

e}

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

o1 MHZ) J

€0

FOES

30 sec in automatic operation

E

StationSYQOWA STATION

21122 23

1

1

20!

:

E

B

Sweep 0.5 MHz to 15 MHz in

3

c
<
Q
©
L
w
X
s
°
-
©
©
o
Qa
©
.
<
)
C
©
o
a
33
[+4
o
S
o
o
°
.
=
~
~N
T
=
-
s
o
~
v
i
o
w
[ I—
oc
~
o
-—
.
@
a
<




T *
X0 | @F | ¥O | <0 | XO

T T T T T T T ' T I 1 [
m | X9 w0 < @n! x ! mlcoo! mlo O N TN IO | M
e MmN e ! - ! 1" [ I MMl e n &N N, -
l< 1< | < |- ! HE ! e 1< " |
A P S, S [ S e G (SIS PN SRRPRES! Son s (st Pl g
r T I
Mnlami¥in| O xnlo @0 | ¥e o |0 o <o | x0'0 lx~lia | o=
N - N e [ e e e ' "M [N -
N j ) | 1 Tw MR TV I | < | 1 |
SR . I RO S S— PSSR PR G . S5 A P Ay S -
[t nixN I X¥o lam oo ot "mnio | @n <o | 300 | @A @M
NN ~N - N el e - L™ -, I e -
g | = w w lw | | < S f ! W W
| ! ! ! ST IS (S . A S
. B T
' 1
1 I
1 1

'
'
'
|
1
'
'
1
'
'
I
'
|
|

S, el B
'
'
'
!
i
'
'
I
'
!
'
1
'
'
'
I
'
'
'

by
'
'
|
'
'
|

Japan

50

IONOSPHERIC DATA

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

(0.1 MHZ)

FBES

| APR, 1978

StationSYOWA STATION Lat

39 35. 4 E

30 sec in automatic operation

Sweep 0.5 MHz to 15 MHz in

19 20! 21

0110203

T
|
!
|

XOO

Research Laboratories,

Radio

The

‘APR. 1978 J \ FBES (0,1 MH2) }




51

IONOSPHERIC DATA

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

1 MH2)

F=MIN (O,

39 35.4 E

StationSYOWA STATION Lat

30 sec in automatic operation

Sweep 0.5 MHz to 15 MHz in

} Japan

3 T 4
; ol H
» i
~ !l_ '
TS | [ e i
i
il o0 2
o~ !
f |
| o ©
bt - -
o~ !
O T N S WO NN U SN FRUR SO DR R NN IOURI TN R ESIS IO P IR S (EPITE SRSUE SRS SIS SR Ll pietan el Bl catale
i o wn
<4 e
~ i
4 : o' am
o -
— I
lllll _\
1 ol ©
@ . - ™M
- !
B U ST N WA Gy NS NN SN JUUSIUS SO . N NI NN UV RIS NUUIL U (RPN IR i | S g gup. S SR ERTHIEES T CEEE EEE R
N~
©
2
<
™
-
o~

22

 The

Laboratories,

Research

Radio

'APR. 1978J | FeMIN (0,1 MHZ) l



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

IONOSPHERIC DATA

l M(3000)F2 (0.01)[

1978

Japan

Research Laboratories,

Radio

The

52

APR,

=3 T T T T T T 7 e 1 i i ' ‘ _ i
! 1 i 1 I i i ' i i ! i
umu < x | ;< jwolo o < < < < lwni< < < < !'< < 1@ @ | » < iwn lww | N
© [ L e ! I | 1 o ! ' ' | / ' i ~N o g0y o
5 A R o I S R R ISR
T S el e i e i s e ey e [ e smgees s e cent i i e e il S . e e i S PR
3 “ @ N uwo wo | © © < |« o l« i @ w < < < x 1« < '@ ‘o ! niwo 'wo wo
) VMmoo, o ; ' 1 [ i i 1 I ! i y ! i ! H e ~, o
DM o m, my, | ! ' ! ! i
[°) (- S S Sl MU TN S (Bt it IC LRI (U SN N SN W ik - ISP SN SN TUUUOS RN U U S SUUIU  S | SEPONE S  l
i wol wniw lTuni wo: o e T« o I« Lo LN W, < | < o! ! o1 !
W ™M N o ! ' 1 I o mi o ~! N !
E [ ! l o
E NE ! Loml omy | ! | ! NGy . m! ) o
OBl o et s der e e e e e N S PR — L PO Wil Wi S SRS, Sl . I sy i = el
5 wan o' vuo! win! win, o o e 0 lwo! wni o | @ " | wan
@ ol NN ! O i i | ; N e i - pp
| I
c [ B | ! \ L oml N | ” ~
winn' oluwo' wnio © oo o o o ! I ! W
| H ) w uwo'la@ |u @ wn.
1 o o = = O ) e, ) ! ! . o! i | o
> NG N M M N YN ' h i o i ' £
SO SN PR PR (N I S a
T it et Femmimem e PR B e T St
o ML o, neo wnio O | ML O wNn®D (b WO @ (WO ®O!
" ~ ©, ~, ~, O o | o i o,y , o -
~N Lo JNT o THTR o VR T [ o T I [ i B o TN o~ D!
o s e e it et © SN O AN NV | S N T - S T e . e
= OLueo i uo i un'w o 0o e o0 x @ | wOo w1 wo w!
N of o - ! ' o0 ' IO B
T ~m N on ! oM oM, M o~ 15 m!
L O i R s s S, TN R [ i I L a4 ! !
S AT RSO SRR s TR RS T eicas e, B - L M s s
= o o olu JTu o O | o'wmo'o la ® u  molun walwn! w
- ! o m m! : I el ol I ' el o, ol o o!
k ~ ~m i ' [~ o~ ! | o~ ~ ~m "~ !
- b ! L L ! ! | I i ' bad i
T T - s
5 5 o n, xo! o uwolo 0o @ n o @ ® | o wn x| o ! T
s i of ®, N e Cf 9 o ! 1 o~ HEER=% BETVH o |
! [N N N TR b Lo~y i NNy oM M| ~
N- - £ T i e i i . o R B e S e e et B T e i S 1
Il o e y N oimn] clwnlo to o | om0 'm n xo, wo o O wang o
s L] i e o) O ! o . Loy i O v | ool ! e e
- 3" ”m, ) L_ ~ Ny 5“ o~ H S I ! N, N ' ~m m !
J T R e i i S B STk T et ST PRSP . S S PeeabeamoRoolon R T e T e
i nool ' lwol o | n| 5.rr°,‘c O jEn oo o OﬁFSJ, nw' & '@ w! ol
o)™ ol o | I i @ © o' o | _0, o ! <, - o : < i o«
W. N z” i INE e 2,, Z" =" NI " ~ 3“ ~ , " MmN
AP ) I P T SRS - SN S PR | SIS I S O [ I — B DN RO FERPRRG. V. U S (Y, SUPN | SEN. S,  SO NI R EN—— SO | S S 5 —— ——
w ~ | ol @ 1@ o n w Tuo' @ | olwo! P
o o I | © c | ot | e o o
[0} !~ ~ 1 ! ! !
SRS S ) ! N e -1 O I N
i T . i
@ |xo, @ '@ , Ofwwn ! wo'm | »ni o, o
w| — . ol i . el o 1 ~! y . ps =
h oM ! N ~ ! ="V Y N_ po ~
i ol SRS B RO S N RN ISR RTINS SO S N ket BRI (O i
aF e o ”“B , © "B “w o o i
m| — N . I | ! i
S . L TN U IO !
It e i . e I B S R Spup . B S [ R
ol il ® | -:{.,“B '@ '@ ® '< ;® | oan!
= Lo ! I | ! %,
wffw b e e T T B T T SR TPEREES
W o Lo @ @ w | wn' o x
Sl o - | | Y X
. N} L L Ny !
) i Y
- @® ® | o < .
1 ! m | | < wo
»w| ~ I [ I | | 0
- =4 I [ ' | l ot
R e e SR NVINUNE SEPIND. : S R S S AU, — £
. @ @™ N, o < @ I w '@ o !
W M I | n, : 1 ; L %
1 1 1
O | L e T S | S AR . . S S —— bcoere: o
ﬂ o | < < '@ la | u w uwo, @ @ !
=) . | I ' LNl X 3
' ! : i R i o
Tl R e R e S e St et D e e S S e A £ - -5
Sl ¢ |< 1< ® @ @ w lw x lx
SEZ I : : ) | ' ' <
) . . ' ' i ! <
" \
T l
M w | < 1® @ ju @ e luw o« wo | :
| i 1 vy ™
—l o i ) ' ! !
| ' | ' | o o
vllwwlu|1|“111Jx|‘\7r\l\ww B e [
< < e e« e x < I« <
=N i ! ) I | i | N
» ' i ' : I I I - ©
R L SO NS SRR, RN SNESSUIRRY SN USRI, VONTSS. SRR, MU SO NN NSO S .
< _|< '« = < < ol <« < [« !
3l o h ) | o 1 : —
o " 1 o
1 I 1 !
Lol __ RS SRR S S R | S i
vl o |< (w0 o |« wo' <« < @
c| 8 -, ~ ' S
K] Ll ~ 2
=
aW\ ! '
+ > ) o —
w7 a " 2y ~
I

} APR. 1978 ] 1 M(3000)F2 (0.01)]




53

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

IONOSPHERIC DATA

C(KM)

HYF2

1978

APR.

he“

340!

|
J

c
. |
© H
mr. T T Siuiut Bty Bt ittt et a T T 8
a ) i ; I | I =)
o ' i ! ' ' ]
| | ! I ! ] .
& frm T mempenaliie s dlsve d o e Yr\r~.|||“,‘\l;\lx_|14L‘::q.xll.llullll .
et ' | ! ' 9
Q ! | i ! ' ” 2
m | : ! ;“ 4 ! 6
- Hasi [ i S e I\v_lll i e AQ—M
=] : i |
© I ! 8
= : ¥ o
u ; i
o ! :
g _ : .
o TTTRTTTTTTTAaTTTT S B i S hal ael 0
I I ' 1 | 1 I H
" ' I : | ! I i o
I I 1 ' 1 I R T T A T I I I AN . SN S T %
c Rk b e i bt B s it Chih i i 4
£ ' .
mm ! i .
1 2
s i I S =
o
<
wn x
— fe
o
et
N
I
=
A0
)
ol
[
9]
E
(0]

1395

39 35.4 E

69 00.4 S, Long.

LAPR. 1978 ‘ ‘

StationSYDWA STATION Lat

19
20
21
22
.;é_

CNT
MED
uQ

-L&__,_

(KM)

H'F2




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

IONOSPHERIC DATA

(KM)

HYF

FAPR. 1978 l

StationSYOWA STATION Lat

54

30 sec in automatic operation

Sweep 0.5 MHz to 15 MHz in

39 35.4 F

69 00.4 S, Long

T T T e T T T . - ey T i T T T
I | I ' 1 1 | ' ' ' 1 ' 1 1 ¢ ' '
o | Tl e a1 x < < | o< [« |« < lan < < | < < '« ;< @ ‘o | P Ml wnl 0, ©
N 1 I | 1 1 1 ' > 1 i 2 | | h i ! ! ' o~ Lol =, o
! ! . : : i , o~ i ' LM i 4 1 I ' ! A I
=" JRI||_.\A\<_Immﬁll\_lmll||I1_III._.|I|_ Il_l\lr_.lll_||I\\Jl_\\\lllllﬂlll_ llllll J g e T bt e Illll\ﬂ\llulllJlllA
- ! jea 0 a | o o v o< | < @ |coi< < < x < < '@ ‘o | &3 ©; ® oo, n
~ i i ' i ; i ey ~ | ' ;o | | ' | “ ' ~ [ R
' I g N ey o~ i H o . ) i i I ! N M, N
N R T e (I P, S L e e B LTI R T T (R, WP [N ST SO | SRR - SV Sk £ S S
— o/ «olanigolmal o ol oI nioong < o 'go! I o)« « '« |x @ '@ ! - ! o
o Nl N e of K 3 @ =* o~y i 1o [ ! I " 1 ; o~ ~ | Y
I D St Tstab I el S ) B G T C T A I PR S o o
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ R Sy R PN, (G M (S S SR T
. ol molx ,on wn o o «n! o olx @ @ | o ! b A o '
b= @I ! PN 0l g e e LN H R ! | i ~ |
Y N L OM o~ NN N H Ny 4 | 0 n
n'm ' o n, o ol o! o n., ol a o o o, < : |
=) I ' l ' 1 ' ! 1 )i 4 [ ! !
~ ~ M w w ~N ~N sl w ~m [=2]
= ~ ! NN N NN N PO Lo i U" " ! = |
. e e SR S L S e e D s i R T ! - =3
nw @o| o o olmo] wn! o) o olm | o mo! o
o o, ;i ©! wI N~ ©, N, &, Mmoo S Y ad
e NN N N N W N Ny AN [AVE SYVE.NEUR, V) A
L I S S S YU . NS A S Bt SRR] SN - Mol | ¥
~ om |m  © o o o o o, o o, o wn! o =
vl N~ o0 ~i m m! " w, o [ Mmoot
= o~ . LN~ NN e NG N o o~ -
| S | ISR SUNPIP —— S . Y. .. S g SN (et PSR, QTSR | PP e & -
r N S DU SO . S SIS SURPEY. . PN N e e e s B e ==
o ' ol r 1 1 [l [}
S 2 m,ﬂ. ! 7_B.h @ ! “_ M_ ] o o, o o] L @ -
Pt i ' ' . ' ., © o, ~ =, o : o
Ny N LSV VI LYY o~ o~ ~ - ~
PSS e & 4 L 4 | ! ! : ! oy spdos
o o xTwn ©, o o o o o @n| @] O, mn ol in m 3 wi
o .3 © o« wom s N~ O 0~ = = w ~
- MmN N ZM NE N N A NDOND MmN Ny — |~
PR = [, S —— B R T e T B I B e e T —
@o’ ©, wlo 'mni o o] o o olm o o nim 1 TN
<t ! wny oan [N S SR g ~ O ! i om < I I an
= wew | ~Ny ~ ' ~N NNy 7.“ LUN ~N ! o~ Zu = ' [ ]
e B e T PR S T a b R T et e P B e e e P e — I D B el
0 [ v w ol o~ o
o o i M\u;,n- - " w o o 0_ o, D~BO_B o, o, o o @ @ ! o !
R : I | ~oom, ! n, Ko w3 | N N had -l o~
Lo ' o~ NN N Ny ” Ny ' Y N NN
F-mmp-mm e Rt e e Hatiedier! re————-= e il st Rl ettt St Pt it et e T e e e e
~ o o o 0” 0” | Mo ni o @mo'@ | ® o | o o~ n! o1 o1 o
o ~ wioa ! ~ o ! — wnwi 2 ol | . owd = -, ni VI =
- ~ NN ~ o~ o~ f ~m T TR ke 1 ' Z_r LN NG N
¥ i ¥ PR, Loty d
_ of o o! o! o ola 'm0 o o olama @moia ! O o, =l n, ©
~ v, w! wni ol = ~, <=, o = [ N b -— [V v
= ~ ~ 2" ?.M N I wimn NN Y [ - h o~ 2“ ~
(R, S VS TSN S SN | B TS R [ SO SN S Arspaiing O el DG B (R TOPIG IR S, SRR N, S " YR
o @o’| o) o ol wnl o 'm | olmo; | i Nl o)
o E9, 3, = 7" ~, 1 = o, . | = - n! o~
NN N N A i o i ' LoN N ~
Be-d}~c=qecedacagecschac g oo d s i T e B e el Sl el v\xwwrxll‘ww\w\w\n_ b ! \\www..<1wwLuv|._‘:|
o | o© @® @ '< ;o @ ! ") o! o! n
o VAN " ' ' | ' | (2} @' 8! w»
o ! ' I | | (=) ¥
B8 Ly i __ & 7‘1;<1|L \\\\\\\\ (RIS SN SR B J a__ rlnuuﬁwv\Qleiw
& @ | wn, ony o, o) o' @ @o, | & ~ o! «n
o ) ~, o~ o, =, o wy | P ' 5“ ~
NN Mmoo =, ”m, | L oml om
4 . bradiion g .
. <« | o wn, < |m o, < o : ' v o' n
B N Ny ! LN~ v : | ' L I e o
[ I o B} | [ N M H | ' ' | 0 2 oM
F--- B I e e e i e T Ll Bl I e T e e B e e e e e R Bl Rl
© < "%, m_ < 1@ 5“3 B" O_B_A_,a B,ﬁ"k,A"B_ © - I | w
\ , 1 on o | i i I L elon
= Y S 1 ! [t H ! | ! I ! 1 o o2l =
S T e e e B Rt e B e S e T e S R T e e T B L s T
© ni « ool oo, < 'coloco, o o '@ 'm 1« | o> o ! i ' 1o o' ool oo
b wn , = o LW wny ' : ' i ! i ' H v w0 = e
o~ S long ' ' | ' i ! ! | | <2 e
P e T R B e et SsTentielh At * 7o Gatil Wttt siretnitnl Wt ottt et s R R e Lt st B il el R Ayylyr.ulw,,“rl\‘ﬂw\\ e e e e B
- <« < “QM" i W“A | < @ |lx < @ © @ < @ "B | < <, o1 o
o 1 I 3 I I I ' I | h o P Nm
L LTl N i . { i | | ,_ ' ! H | DM
; T . .
. @ < < N R ool '« @ @ @ ©® '« @ '@ , : MmO N
o ] I . I : ! o, ! | I I | i ” I 3 1 g B
i H i ' I =~ ! ' | 1 ' ! ) o,
R~ =g ~— - -=-=p=-=-r-- o mmip s sk et e i Bierai i S et T | e nAa ialimtin- i L= nxl.uulvvw‘\\ﬁrvuruul
- < @ |« A N < x® @& ®m™ o <« im < '=m | @ ! o~ ' 1 :
| 1 ' 1 i ! 1
° ) ! “ ! ! ; | ' “ | | ! " | e ! ! |
SOF NP —1 S SR HO N ) S S B S N S SN it S S S B
— < x|« @ | @l | < « 'x | o;<« @ <« '@m 1« '« ;@ .~ Mmiwo ! NN
o | ; | o | ! [ | ! | ! | ! o oo N
| v | W H | oM i ! | I | | jwnlomy m
B--2t - --fF--- =t —m o= -l — -~ s el e B it il aiatt Sttt Sl i kel pliitel Lo s il s i e L
o < < Jon < < @ | ol« < < < 'm <« '@ @o | ml nm o) 0
| ! N i o I ! I i [ | = , N, ®
o ! | b = | [ 1 I I ! I ! = ' !
L ' L ” L L 1 ! | My o, N
M I ; 7_ i ‘0 1 1 iy 1 hey 1 P ' | ¥ [ [« ] o 1 o
S Wl o' ~' ® {01 o — N o™ © | I IR B = B ol 1 I I
/8 | | —Fl;, = I NN N NN NN NN N ® ™ N_W_U_L
Yo L . . ' ' i i L ; | L L | \ O L

Japan

Research Laboratories,

Radio

The

CKM)

HYF

Laem.tors ||



55

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

IONOSPHERIC DATA

(KM)

HYES

IAPR. 1978 J

30 sec in automatic operation

Sweep 0-5 MHz to 15 MHz in

69 00.4 S, Long. 39 35.4 E

StationSYOWA STATION Lat

T T T T T T T T _; — T O T T M
oii¥o! ol!xo!xolo fo | 1nl o oixoixolam |x0, wn,xo|ixn! w1 x¥O xO|x NnixXolxin, o
~ <! «~! @©! m! I Nl -l O ™~ o~ LN o N nioa N e NN N e
- - e = = [ T i -, | e - - - - .|H el e e
\\\\\\\\\\\\\\\\\\\\\ ] L | 1 ! PR o s i B M o st o e i i ISP R SR, Sp——. |
- — - B i T et et = ——— - — - Bi
off@ a Txn @ o © | olwmnio Ixola @ %o, o xinim | %o xO| xun x ~ o | o
" ; N ) N e N i M e e = NG e NN
- ! e } Ve e I e H I e e, e e - -, - - -
|||||||||| T R e R e e et L il sl eighelr Sl bttt Sl it e v
@ '@ | o oo © | wnixo 0 Ixo j@ MO | | MO [ MO M| X O | ¥O | Muin
e O LN N o | o, e o~ : ~m ~ ~N M -—
! [ R G [R— H | e o~ e ! - - - - e
i R st = D iks sk = s s it b = e s 4 = slls = < ! . J mimil e ol o]
o " o'lv o 0 o o Twnjo Txo o | ol o|xo!xn
' o! ! ' ' ', [ 1 LM sl TS T~
I ! | I P [— 1 Loe - - e
" 1 1 L L
@ | Ou o @ 1o o @ o o HB © UB | @ “ o, ol ©
i 2y = g | I ' i \ I i NS e
....... [l NN AU VR S A S N R AU MU Ml ot g Wl
® | o o oiv O o, wn o v ® @ ‘@ | o, ol o
, ©, ©o, o©! | N ! i ! { -, mi o
, e e e ' | e 1 i ' i -, el e
|||||| 1<\L\\y11err>vL\s|yyxrxr(y|7>x|v|||pxw1A\va.‘,¢1||J\w\ e
o o'wvw 'o 0 a o ;0 'm m @ o o n! o
e, o 4 ' ' ! | ' ! o N o
e e ! | | 1 ! i | 1 - e e
S J— I NG SR SR - S Pt ol p e B ool = an p N e e s il 2
@™ ol o oo (S ] -] ' e @ 'ed 'am ! o o! o
ol o, ol ' ! ! ! ! ! ! o' o' o
{ = el wel 1 | i I i I =l el =
sscresdy ! 4 : A | - | L
® | o' [CRT o @ e o @ @ ® | ® o '
e ! ! I i (=) !
- ' ' W . ! i | |
0, TN S| P ! USSR T PP, 3 OIS B —
o! 1
a! !
- i)
sl Py PSP —
o 1
- I
- 1
- i = bt — s ity
v 1
o1 1
- | 1
wirey u_g R
o~ !
- |
ol
2!
—t
S = 5 il
~ !
I
-
ezl
o
~
i
| —
P ! o o i e s bt g S B i 3 e o s i b s B ) e o e B &
@ @ 5 O, @ ' wn
o r o N i ©
| e H i o
R Bt R N = = 1 - '
o'm 'm
bz Mw_ o~ ! = i 1 ”u
o - ! ! —— ) o '
1 ) ! . 1 = |
\\\\\\\\\\\\\\\\\ Tl e ; q---- ---- = ]
o, o,® ,® @ ! ! o
= = M, i ] ! | N = <!
IS et o | —_— n - | = o=
S SRS = = e R 3 R S ARy
s nw o @ o'm ! = ' o A - 5ﬁ+ =3
2 o . e ! = ! o~ | M [
= | T ' = i i, == i —1 =
Kl St R et bttt (el Byiel Sl ottty Byt brial lsdel Rt e RS T 4 T3 o sy
nwia 'a , n o o |%0, 0oIxO! ol 10 |, o0 | wn O | M ] ~ [T
N ~ k [~ - NN wow | LM e ol e i S 1 e
o - | e e - e e -, - | L e | - Lo ' i [
E--= |||r14\_‘wwwwﬂw>rglll At i & S o Syl S gt = i S oo collas srsbrees Ssciboscinimoricgan & L simsipis = = i e . -~~~
- Nl O @ g O O | xuin | n o, o U O @m | , O © o | ol xo, xo Mun ! O 1 O = o
b= N e | o~ - - o~ -, © ' ' ' .- - y T e, - NN N o I =
- - ) = e - - -— - - ' ' ' [ - R - e e | e
||1|v\x|”x|x|_||||_ ..... u \\\\\\\\ B sl 0 o et R D e B i B Bt et e s Fort i At il T PPt i A o s alitel & aieliet: Sl el bty P
O o @ 1 wn wn oo ! o oo o o I n!' o o o | xOo o o v ni xo! o ~
|
o [ ! : I ! ! ! o !
=1 ~N ~N " -, - - AN 1 PN NN m, N, O «~: © A R P= N
- - e e - R IR IR R i Bt St Sl , -
7 T 5 : T | | ' ) : ; ) i i : I s ' 1 g L o
< - I i B | ! o ! © - N, IO ©, N o O — N ™, 1
w\m | (N €94 S v O § P g 0 e m = = =l = = = — I NN, N N [
3 g b L 1 1 1 L 1 L 1 1 I3 i3 1 1 1 i 1

Lal;c'ré‘to'ries, ”W“\Jvapaﬁ

Research

Radm'

" The

(KM)

H'ES

1978

APR.




56

IONOSPHERIC DATA

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

TYPES OF ES

lTPR, 1978 ’

StationSYDWA STATION Lat

30 sec in automatic operation

39 35.4 E

69 00-4 S, Long.

Sweep 0.5 MHz to 15 MHz in

T T T T i
' I ! | H
Q Pl i 4
xm ! xe ! o | 1 i
- -1 _a___ S S TR | B
i 1 i | 1
N | e | e, | ! H
N | ! @e | e I !
SN | U SN O SOV SO SRS SRT DG USSR W U PO ISR SRS UGS SESG: - RN (. SIS SDNGHE: A S JP [ A - S
! | | ' '
o ! M | ' o
o~ ! ! e ! - ! ﬁ?_
e e R R L S e eET TR S S TR S S -
1 1
o 1 | o
1 1 Il
o e I aeen ! | ! N
" 1, I,
I ' 1 | T
[=2] ! ! | | ' [<2]
— 1 ae! ! ) i ' e
i
e e ESE ,w.yxl_l e i R
|
© i ' | i ' =)
- e 1 1 £ -
: . . P I - I
O T & !
I ) I
~ | ' ! N~
- | | H ! I —
T . S S — Go— 2 __ 4
T + ; | !
© ! ! ! ! i ©
- ) | pat
1 1 L L L -
' T i e
0 I u ! . | 2]
- | ) ! ! ! s
.|||||‘1“|.1L|||._.|||_.\‘\ e T
i ) | '
~ ! I | ! <
- | i ) I ' —
1 SN R N TR - N (NN T SOV SO UGN NURNI  SURUUE. TN U SUN N G Sy SesSy SIS RN, (SN The i SRS TS CERER SR S AR [ e e
- ! | i | ) ™
| ] ' |
et | i ! : i -
N S N A . o e e S S
i 1 ' o~
o i i ! I ; -
’ / . ' | i
proe ) 3 8 e
- i i ' ' ! =
e 1 1 !
< e - - B e e e e B B e e S
I I I
o i | ! ! : o
I s
ol 1 " '
| ST |G S IV NP I -
i 1 | ' 1
o b o 3
o ! ) ) ! !
! (T - | SR /NY S S N NP AN . TN Suail T U SO oot SOOI | SNRN S DUUVINE [N | NI - SN AURPS VU SRS U S B
B--3 -t~y : i i
© i ' ' | ) | W
o ! 1 '
! | L ' ! ! il
i ¢ : :
' ' ' ' 1 i ~
~ ! i i I i ) i i ' o
=4 | | T ey | Ofe || v | OCe | XN o 0
S B o e e e S L Rl i Etat EERI
1 | ) I | ! | |
© I | ' I | ,_ “KZ_ | ! i %
S | | e e | LN | | e | |
AR . S S Wit SRS S | Achit SRS S bt SN ISR S SRS S St - S Maii JRPRP ol INSTRS, [WOUASS Cowns I e I SN, < JIS S et MRS S .
A 1
| | h ! | ” ! [ | i |
v ' ! ! | My ' | ! | | i M
O | O xe! ! | e M M| ! e |
L O RN, e . . Mok i Rocrestet W S (o, S AR oy il SRR S SRR FRNRRPS |5 e e . DR
! ! 1 | i l i |
< “ ' ! ' i ' ' | | | M.u
o | ) 1 , I
e T . v !
| l -y
™ % ! | ! 22}
= |- ! ! \ i o
S M T S oot LN - SO Sl i uodg g T SV OR[NNSO iy S, (ol Ry SimptfS{ it o ety oS PSRRI Sl SRS e ipOpaiimt (NS W
| | 0 X i
o~ : ! | 1 f o
O | ! I ) g
(o S SN 2 T M M TN e e S SN
1 ! | 1
= : ) N 1 ! m
© | i - |
ENNES | S T MNP My Sl - Sugchett it T ipi-boc B NEPUE SRR SRR S S g S i Mg Rt P St St N Rpctholt S St R S S .
1
o i E 2
B ; - i
HrW: 1 1 ’
% h [ =2
qu. b4 ! - I
| ) - H _

Japan

Research Laboratories,

Radio

The

‘ APR, 1978 —’ [ TYPES OF ES



57

IONOSPHERIC DATA

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

|

(0,1 MHZ)
69 00-4 S, Long.

FX1

T T
Mo ol o~
e
| NET B S
n, V! n
1 ~ Lal
{ !
llv.llll_
E- 3” o
e o~
I
| !

30 sec in automatic operation

Sweep 0.5 MHz to 15 MHz in

39 35.4 E

T

StationsYpWA STATION Lat

N~
o
A 1
© 1
o 1
!
LA S S S
n' ol o, ~
e T o0, =
| | ;
‘‘‘‘‘‘‘‘‘ e it afaiietiurindetioliol siatefel Ry
<, ~n o! o
M e 14_ <
i I
S a,rh"
N A )
% w0l
. ! ! L
S T e N
~ ~ ol ~N
al ~iRren e
1
PRIt
= 7— -I-A ~ ~
< 2 om
o ! i !
A e SRR TR
©w! Vi m,; ~
S T
I ! !
o] i
IBE
1 1
0,2, |

Laboratories, Japan

Research

Radio

The

1

(0,1 MH2)

FXx1

1978

MAY,




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

IONOSPHERIC DATA
(0.1 MH2) ‘

FoOF2

|

L’MY, 1978 ’

58

c ! T T
5] i 1
= << 10 ) — WO ! '
= 1 [
5 ; . I
IIIIIIIIIIII !
D R R T (i Lt T o o P S L e P T Lo e
Mmiwo 'wo, ©
o N '
~ ey =g e
) A - SR N U JDUS DRI - S NP SIS JRSPEUS S AU -SN . U SN - SU SU (U SN, SO T (U . S APy ST S (P S SR NP A S s R SRS
M © — © N~ uN A
£ ~ [ . VI
oL _ .8 . _Jd_ Mg : ! 1
5 I PRI B
= 1
© o M w0 | e
'~ N NN
- ty | by
£ 1 ! 4
3] oy 0“.?34,.?7,_:._(
Q - ~Mm =~
9 — | 1™
B e B T S P B R B T . T S e i s Tk PP SR - S S U U S
: h T
o o .(_rr.l_rroWFB
* L
| !
Elira e T Tl i o e e Lo (e e e m e o i s S S Sl SRS S i S e e S R e I e
@0 | O U w0 ! wO
- = L oan
s = e
|||||||||| SN SRR R SN F
wo © - o 'uwo 'wo
an (700 ot - 5“ 6M [
!
N - ! " -
° @ o O umi e
= © -~ ®© ©
- . |
N8 oo R B e B i R e R e __ ! L
W w00 <«
©
- -
o- a0
™
~
o = -
[
e S I
w _un o~
w0 -
- =
1 “wm~
w ' -
P
) ' =} -
= 1
? ! ; i T e e R
& i i ' ' s o
1 | i om
M l 1 —
| ' i '
I
JUISU S U N S L DU DU . DU SN ST (U U . MUY Sy Spny i TR NS | R S U G S 5 S I - S
o | 1 _ l { 5
_ H 1 | ' ' !
"M ! ! | | | 1 i I ! =2
|||||||| ) i i ' I | ' 1 ' |
) © @ ! "o owe ST eTTG @ @ ! i i ! ! [ i | T e T e e ey wal e T s
YE o _ ' ! e ; H | ) ! j@ '® @ w w0, © | juolc @ 1< (< @ < |@o'usiuc <« < ©
Sl o | ] | I | ! ' , I | ! oMy i g = ' i ' i Vo, Ay SN I =)
| | L L | | ! ! I | i I | . | ! ! f = 2 I
: : e R
alf @ @ @ “A 3 o L e ) o o« "B ,_B I o - “F ”CVFH; < &® @ < |Im < 'uwa,um woim | w
= | ) ! I ' I H | ' 0 . i _ : | | | ' h | oy ANy AN H £
1 | | 1 I | ' ) ! | | i | i ' | ! leg ! <
.. | 1@ o < 0ol LV o o < ! | ! LN WO O RO WO @ € <« < @ e i o w
o I ' | ' | | H ! ! ! ! <! sl m ! ! ! oM e ! =
o| @ | | I i i I | ] ! v ' =i | ! ! ' | ! = ' i ; °
ifus (R S SO S N SN SN AN A S P S U S Rl S S S S -0 S
‘‘‘‘‘‘‘‘‘ OO PN SR | T
joadl PN o ! lx o © o 1o o u < 'a 'w o 'm w ol @ | un o« wrluw '€ 1« '« @« '@ 1« '@« m < |
© ' ! ! | | H i ! i b » Mo A I _ [ ! ' 2]
o ! i ' I | ! ! ' I ! | N | | i 5 4 | 1 i ! ' ! ! =
......... A S DU N | S 1 i 4 ! 4 ! 1 ! ! b & A ! , ! L | ! & !
I el e Ao S S e Yy PR e i AR e [ ST ey e e s et Sviinb ittt isiuinis i luinint tiulirafeinind Batutel -
Bl e |® ® 1@ jesio o o o 1o 1o e e @ o o jen < '« Tan'< Juol< < '@ < l< |« '« '@ '@ |« e !
d| o ! ' i = ) : ! ! h | , ! "M, : o " " I ! 0 < |
' L | ' i ! | 1 . ' | | = i - ” o ! i i ' ! I ” ' | =) “U |
L . | ' i L | i
! ; ' | ! T T
M o™ _B o < o o o ra _C @ < “8 , o ,‘B “ HA < ,, oo “ @ <« @ a < |« @ i< "A € [ - “
2l e Loy b Lo e L R R k= L=t
£ S| I S N I S I S TN B ] | i ] | ' i I ]
o I i - e I TP S B ) T r pEsRpaase sl SESESs s oo G i At -t s i i i bl i B A e aE RS
N AN | i " ! | | ' g w o @ | @ @ - _A | @ A:V HR w o w m < <« 1« o e« lwn g — s !
' I l ! I I 1 | ‘ |
S E IR NN | N ;&g I L
T T . o o T T N IO S MU MO | US| SUY N M I
oy " @ < < o S "C | o o 1@ | ] R jenic 'o v < @ ® I i w M < - N ! |
o i . I 1 | 1 ! ' | ! |- ! 1 | | | [ | i o~ ! |
o i l I 1 1 ! o !
H 1 I ' i ' 1 ' | ' = | i ' ] | ! | !
g IR N R [ T . e T SIS UL SN DU SO S - ML . SR SO . TR S
M.«O;B j@ @ e < w “C _C “r_ Lo (5] “B "B “B @ & |« & lae  wnf« j vl e “A w lu i« _F [E TSR | P — laun |
. |
ol ©. ' 1 { ! I ! | ' ' I I : 1 ! ' = ' | : I ' : ' ! | o ,U1_ 1
5 B ) ! h 1 . o 1 | 1 . . . . L i 1 1 |
St ' ) : ! ! ' | i o Ve e < " 7y P : Do i e aioss | . i 4 i £l [} | o
] =l N w0l © !~ ! o — | | © o1 o — i N ™ = I~ 01 ® . o = I i 1
0|YZ ' " ! i | I PP e m e S =l m e~ I NN N NN N NN N N @ o Z, 4,35, 3
2 i i i & 1 L L i 03 g i i t S Al 1 1 3 s i c L M 1 i

Japan

Research Laboratories,

Radio

The

|

(0,1 MHZ)

FOF2

|

1978

MAY,




59

ICNOSPHERIC DATA

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

| FOF1 (0¢01 MHZ)

]

1978

MAY,

MHz to 15 MHz in 30 sec in automatic operation

Sweep 0.5

39 35.4

69 00.4 S, Long.

Laboratories,

Research

StationSYOWA STATION Lat

20

[

S

Japan

Radio

The

'MAY. 1978 1 (FOH (0.01 MHZ) 1



60

IONOSFHERIC DATA

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

45

(001 MHZ) |

FOE

|

IMAV. 1978 J

Sweep 0.5 MHz to 15 MHz in 30 sec in automatic operation

120 150

0 ) -
Lo -— —
2 - S LI "
1
(=] o! o
< wn! ol
ik Do | = | De
. | FON NGRS, (O USRS (UGS, . (SO | SIS SOV SOSe. T (i
1 ©1
™ ! o1 ©
— - | - | L
R | (S| g | VN T TT [NREAG MUY e ey (OUTI. - SSRPRSS) WSRNT. SRR (P peee pupseces | Wy SPNNI ISR PRSI, IS S OISR IS VIR SIS TR G S W - SRS, | SR R i)
1 1
m I !
wl —
-
NP3 -
w| ©
| —
o
| o
o
ol e
e
o |
- xo © | @@ i
& P w oo "
=1 e .
. e Tl . e s s e it e i il Sieaky St gyttt (st it (aniieniiect it ety ieigrvantiaity ety s--=k---q Dt et tatetat
: xo 0 XN | XO | XO
© 1
(=] ~N P= ! o Z_ w
o om | De= I D™ | D
Jo = i o s o o i o o o St e S s e e S e e i) e B e S Lo o i i i o) i s it i il i b ot o i) % - [ i
o i
1
o S Y
yyyyyyyyyyyyyyyyyyyyyyyyyyy - L ]
-
© <+ [y I
Jd| o o !
1
e e
> oxe
™ 2]
o
o o
-
b4 it i R T i S H S A S P Y 1T 1
ol < 5 i : o1 ! i ! ; ;, ! o
wn| @ o | : : =TV : i . ; f |
I _ B e e it TSt e e R o s s v | s o
bl | i | | o | <o | e =3 | | O ~O o |
3 = | ' ' | o, [ - Ny | [ - o0 | S
o ! ! ! l Ny oMy o~ [ o~y I~
b R . T e S e e SR e el DO St Rbits il s ||‘+:<\”1 1111111 L R
» - I ! ' O | MIn | ¥O | ¥O | ¥o xo !l wo i wo! | O | XO o
cl 3 ' i ! ! <+, ~, O o | [N w! wi ! I =
o ' I ! i N = ml M i Iom N el o, DN N
. M :
wle T i ' T 1 1 i v | 1 4 ' ' i !
w18 /0 o -, N, m g © Nl o © M <t WO W IN, O O O] -
nir¥ s — — = g = = e — ] = | e—= | w | & o~ oo N N N, NN ™
1 1 1 1 1 t 1 i i 1 i L 1 1

Laboratories, Japan

Research

Radio

The

[MAV. 1978 —| ’ FOE (0ge01 MHZ) ‘




61
E Mean Time (G. M. T.+ 3 h)

45

IONOSPHERIC DATA

FFDES (0.1 MH2) |

lunv, 1978 }

e T : T ; ; T T
ol <ol M Melxinvn, O NI xe W IMNIT O Min
— I ) ] I oM I
el . = M MmN T NN ~ —! o, N
i 1= i | ! ! !} ! \
e s mmipm = e == i = = p- = Fse = e o= o o == o
2 Al <O, A MM @ - ~ Mmoo =
4 w ~ Lal -— Lol . -1 Lal L2l ~N
q Rttt R S Rl el
K R e e T~ I A RSy | I S
el Tl Ny el @ e o ol N
o o NI owm, &~ " ! | - ~N M, N
£ 0 ! . i ~N i I ]
o < ks [ R, Se—— S 1. Jmr el = e loass =
|||||||| N S S R J
5 s @ | o @ ~ @ o P
© o Lo ~N | ~ - o~y 3_ -
: |
c ! | ! | I | i | i
ok o/ @ | Mn| @ @ | ©m, o! o Wi m
! ~ N - =2] ! - N e
] [ l L == [ : !
¢ . = 23 3 mneie i s _|111_ ||||||| [ . g 0 _L___ o __a___.l
ol Wwi@m | e m @ 'aoo' ! = “Ban_ o
- SR Y Lo ol 21 Zi°g 2
i M ' | i - 2w _
£ Fresisinlos Smpimeds Sone s o sissiSsle & o smidias S aes SIS e S eE S S e e e S S T T i T .r\\Alllv_ ||||||| et migia . Sl B el Ay
=1 awnm o | @ | @ -} _85_ ~ = oo I mA | B
| Lo | o~ i - =1 N e
N i ! ! —
I ( ' | Lo P L ws e
St i o s o g s e e o . e i e
@ @ o | m @ o | = ' ! 0
. o~ 1 h \ ' L © - N e
wn i i ! i ! — ! lw !
et L 1 b : ! L
o @O @i ® | @ ® | ©wn, ; M ON | DN oe
- vy el ' b N 1= N ] e
Cow ! ' P A 1w W
N S S g SR S PR By o st = it ol o IoS == : et plte & dlenn o o)
I nwio o |o @ | o ~ o oot
z ¥ | i NN < TN VAT V)
& ! : g W wo = pw tw
|||||||||||||| PR . . S S PR G S |
: mim 'm me o2 o0 " dm | e | vO
o o 1 | ~oay MW - N o~
a | ! | u woo W Tw W W
% .||_11\L_\ww1w;; - — == e S
oI oOo'm @ @O0, WO ~ Mmool O O
= N | N, ml - N NN
2] ' : | wooow ! i ME | LW
nw o o @ :m ‘@ ! m, <! ©, 0N
w| = N ey 1 t = - 2_ ~
' 3 ' i ! - 1 w
< = R Gl Dt ikt it e ||11|v:rﬂ:rrrrvrv+v|||
. ~ N (= @ @ Lal ~N oo o
w( © VRS i H S - N N e
M| - 1 ! _ ; : s ! | 1
. - S o il e e e (o 5 i il s ke - S - SRR IS PR
& =S sy h 4= o Fi=
o 5 N @ o o @ | w»n . ©, oian: M
e Iw“ ; . ' 2" o -, Z_J')_ -
T e e e | e e T e e el T it - Rl Tty e e R e - — = e e
M% © 0, N, @ <3| @m! © x>, ! NS
.m o Vo ey, .14_,52" o - 2“ <& | -
i ! - | ! L |
o' mi woim o! <o | ) e 0!l N, m
5 i 1 £
| ~ ~ N o B =1 Wi R
o Ve | [ = | i i
- b -- P e e e s . e e
‘B o5 O 00, <—'@ wioN~ © ni 0l on, <
ol 3 MmN m wiooN - NN
o ' e i ; o ' ' ;
£ R (P [ENI SNSRI SICUIN g | SRR - JUP PR PR S CECE SN SIgupuy. SR P SR TR PO R & mismens sl o s s T i SR, [N . ppm
N. 0 M —laN 0 @ @ & ©! o -, ®
] ‘
=4 Ny e, e i ' ot AL S
........ (SIS, WA D | SRR SR RS P R G Ut SR | SESCRNE pPERSS AP | R
B 1 T i/ | r |
ol <« o, ©'m | © ©, < n, 0o o, =
a1 & My omy ™M myomy o i Mmom oM
| k i | i | | ;
z| ¥ ~Ov @ @ | M3 XN b 0 N~ e lxeon
o < m i Mmooy : - M 2w
had =1 - 1 | | = ] i :
!
B SR T s T e TS T Sl BT SRS S S G S e s S s ST TR R il e isme ) e e it il i sl P fios g soma e & sbes ool
< ~ A~ D | <O, <O oI X0 ~ 0, =, A~ !xo
- Ll F Lal L sl W M - Lal S mm
w| © ' - |- ' | = . ! |
e T e e Tt T Bl s e e it it e e i il Einisia r-—-—r---G-—--%---- s F-—- |||T|||T|||T||v
<| _ N e OO | ® ~ MO — ©, o o | MO
= =& oc = oM -— m' o o~om
ol © i =) ! ' 5 " ! |
> k-—2 e e o Moo L1 . S B
»l o ol = M MN~ixo! Vix =) ! o n; o
cl S ©i mi oal m NN =4 -! N ™ ~
o ' h I ' i | u h "
2 L
] v
©i5 ' I f 1 1 i L v 1
=13 /5 IR m TR A<
n s I N N N N 1 | [
.0 . . : ! L OBt Dot

'l_aboratoriés,w ”U;pan

Research

Radio

= %

1 MAY, 1978 ‘ | FOES (0,1 MHD) ‘



62

IONOSPHERIC DATA

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

|

(0.1 MHZ)

FBES

|

1978

MAY,

c l
2l @ o' ., = m x2 eI
= o~ i 4 | o~ '
© < '« [« <
T T A e it i s i iy kb e e (A el i I fveiies| Ity T v it o i o T SR e
g M3 | I | KT | <O & N~ <m | <O <O
a M“ -, Wni =, ™M ~ - »mn, ™ N
| < < <
1 1
(L) FSPNUI . ER U RN SR DU DN S DI I S SIS RPN . SN R TP AP R I NN S SN SRR
= — avlﬂ,"lzn "
(-3 b -— ~ M -
£ ~ o < '« '>
OReol oonnopodosedoccdosecBocolooaloss bocopes e B peaubs sepaema Lo ne |\\\v\vv.||||“|1\“\\\1
5 I N« o~
I o o Cake 1 |
NGom -—
b e IR
i ol s ol T~
SE2 i -l - N e
- — .
2 e gl s s il v O g g O s i e . gt e v s et i ks i s . e e, s il sl s s g e o g e . v g IIII\W\WFlll_I\\\"\\{l
o 5 6"56_"50, )
M| ® -— - N e
- -— L T
- i . S ' S S S B [S—
- S O TR e W (S, SR, SO SR SN NN . SOU SR (S ML Sy N SRR EII - e e ! (R o .

- ~ | @O o~ o~
wi = I~ PN e
= woow w
X W oo R B e e e - Aot e
= IwWo @ N
o e Z" -

LAl | w
- 2 S fremecr
on n
o o~ Ml e
- w " wlw
st P Yom|
Hzn ~N o an oo
s al o e
T lwe
in SR IR N NP oy dpeu
¢ wn oM e | VO
o NDomE o
o 'Y} WE 1w
T I T FURUN VRUIUI eyt * NS S IV T SN * Ly SO AN SN IR SO o S ISP Foput N SV : RVURDL S NS SUUNIL S O Sy SR SR APUPUPS it - S SN g i g fa
o WO WA | @
= LYY
] woow o w
WA W | O
w — o~ 2_ -—
— - 1 i
PR SR I TN TP SN DU * SENN AN DU I A G SN AN DU [P RPN NP S [ - (NPT, SRR AR - IR SR A e aat ¢ i f PPN SpE———
> o mioo!l o o
o N
u“ = pot S i 1
£ S . SO SR | RIS VNI ANUVEE: - (NS PO, I RPN (R -SSP (A ORISR USRS LSO  SUUS! S INUCR, (s, PP | ST (AR e S, SIS O et e
o o, o' «! o
m| o =23 - - o
o = . 1 !
O PR I I IO IR U O NN MO R S - SNSS S SN SO SR ‘SNPUPN SN S SRR SR N Py U P U S . G L e
HE =
S
i |
o
A ~
7] w o |
02 | (S T I S SO IS SR SRS TR - WS S (N SONOUI! SO, oA WERS N S f~—f - = -4
. & N Ol -
ol © = - NN
ol @ I <
| SR (R S D pese e, e USRI [IRRNE. USRI ORI S i | s QRIS R R e b GRS NPT i Sien e R SR I e e
o o '<0 <o, ©
ol O Mw - = “ ~
i I
\\\\\\\\\\\\\\\\\\\ G SR T R D
. ' [
® N <O I O
SES S -, mi m!' m
dEo < < “
= 0 =, <o w0
Sl » Tl I RN
= ° i | <
[l e e I B e T e e et e e e et e By il Bl Rl il v\\llll\_\\\\_\\\lrrlr\
< ~ ©, O, <0 !'xo
- N o -, M, =N
w|{ © i <!
S SO IOUOUS Sy U, - SRS WY DUGHSUSLUNPIRN: * fupslp OIS JOUCNDNS - NPIULRIGIONY: - SUNUURY Shnp P NPy S SR PR SR SRy A D e B .
< - © | o <o |x™
3 - : -, m' N
o} @ = i lag |
>l - -l | B e R S
bd 3 -] ol e N
cl S Sl el NP, o~
o . | |
K] . 1 I ! I
- P i | D‘ T
T
318/ Qg a
v | C_ M_ o YL |
—a,,mlaw‘.b? 8 b i 1

Laboratories, Japan

Research

Radio

The

Fmv, 1978 J L FBES (0,1 MHZ):|



63

30 sec in automatic operation

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

Sweep 0.5 MHz to {5 MHz in

IONOSPHERIC DATA

07 .

05 ' 06

'

69 00.4 S, Long. 39 35.4 E

Ko eIk e

1
il

201 2122123
‘Japan

'

Laboratories,

19 7
%

T
|
i
'

(18

1516 1171

|

Research

Radio

The

[ F=MIN (0.1 MHZ)

Fmv, 1978J

StationSYOWA STATION Lat

05 ! 06 |

v
'
'
'

04

’7MAY. 1978 \ I F=MIN (0.1 MHZ) J




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

39.35:. 4. &

IONOSFPHERIC DATA

1 M(3000)F2 (0.01)‘

l MAY, 1978 ]
StationSYOWA STATION Lat.

64

T
- e
o
o~
M | wn
e
oM
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ e
fown
[
I Lal

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ i P

M e
I m
=
s ene
o 'uweo
I e
tom

el el sl i)

30 sec in automatic operation

Sweep 0.5 MHz to 15 MHz in

L uor
I
1 M
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ | ——
o
'o
e
n
"o
)
e
[}
m
e T T T T S eI B | S
" TS
~ | e
) [
B Pl T S P SRR TSR ¥ SO [ - R S B e e e B P A = ey e il s e
(=3 K8} < _c © _C or ad VB 1 m _B [T = BV 4F5 no ("ol RS [ Y, Vi o0 | wan
- : ! i i ' — , ol _o -— I -1 e ©
Lal ! ! ' i 1 ! M m o ) Mmoo Mmoo omm
e e o e s e e vl s il e e e T | W S | — T
no o ' ' 1o o o o o '@ NN wn o wo © w1 wol
~ I : ! I g 1 1 I~ N N - el N o
L&) ! ! ! ! | ! ! . M oMl m m N Mmoo m -
sl R s ad "
ni o o o o o @ O o 'm © o wan ! wn © | win v | w0
- " ! I | ! - ! w~m |- )
= Py - ! | ' ! »m om ! o = R iy P
[ e N, SO RO Sl Rpsguigieet v ot S Wt AN TN SO | SR SN SRS Pyt SUUS NP | SRR : SO, Sy g ¥
1 ! w
(=] ! 00
- 1 &
L -
D
o
©
o

69 00.4 S, Long.
T T 4
05 06 | 07

:
'
|
1

03 = 04

.02;

501'

00

K 00

Japan

Research  Laboratories,

Radio

The

;WAY. 1978 ] | M(3000)F2 (0.01)1




65

IONOSPHERIC DATA

o

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

(KM)

H'F2

' '
rllun_uy..
,

|
1
|

StationSYOWA STATION Lat

14

19

o
o~

'
'
'

-TTTr
'
'
'
L
'
|
|
i

T
©
Q
©
E
w
.9
e
o
5
o
5
o
Qo
o
= |
o=
Q
5
©
o
4
o
2
el
o
14
o
=i
2
—

-

=

¥

*

~N

'S

- <

oC

N~

o

=

.

=

<

L=




66

IONOSPHERIC DATA

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

(KM)

H'F

1978

MAY,

39 35.4 E

69 00.4 S, Long

StationSYOWA STATION Lat

1
' |
oL
& & i P
I P
LN
& 5 - ST S—— [T G SN (P,
@ - | w
1 o~
1 ~
n
~
o~
o /|
~= |
~N 1
IS TN B e
I ofo XS] o, o,
' v ' =, »n,
! ~N- ! NN
. Ribivil 2 L
i oo 'o o o
1 ~ ” o n
! ) 1
; it SR S DN | it O
..... | Y o I .
o @ o 'm ! oo o
W | i i Lown !
|
) | L LM
+ =
~ | @ @ T e e o
I | |
(=} | | ! ) '
R pvinls Gttt Rt LTt e PR ST TS S ISP (NS ST PR IR | o 000 SOTIR SIS LD SRR S SRR R e e e
o |® '® @ @ < o o
1 L I
[ =] 1 ]
| ) I !
R DR il enat ot (o T L e R B I e e iets mhrinls Ttk Sttt it el et Tty hieliate
5 © @ @ lx o o o
o ; ) | ' |
1 | ! i SR, SR SO SO SN, SV . SO SUDIN. S -  SUNIRR NP .  ESPTNE (TR, SRR eI SPRRPRR ) (AR SUPPIVRI, TR RSSO
i U RN TS| | SYSN ( [ S U MR GNP DU SIS ORI NIy S Nty S spuppey . R e i
¢ |2 ®m @ | 210 o o
= | 1 L own 4
[ Yo B
| 4 1
®m @ ,m o '@ o 'o
2] / ! 1 ) I
o I ' ' ' |
! i I i
S S [, S - SUUTUN U SN SN | SRR | SRR SN SNUY. SO G, IR S dus N ke (SRS SURISUNE SR (S RO SENVI SRR SRS IR NI I . S SN, e | S S
" Jo e "@ @ 'm (o 0
o~ ! “ i ) i
o | \
! ! \
(S WU S SRS RS NGRS SO ORI RO MR S D SR SV i O ot O | B e i (i oRE| BT T oS
@ -] a < 1 << o |
= ' ! ) il
=} | I ! | !
I | ! I [ S U DU VN TP NUNN SUPINN SUNS DN ol PPN OO N U | SO S SO I S SR L NN (Nt U S et | SN SN D M SRS
R e T hT e P . T o e e e S B e et b Tl el
(-] -] o
o | =@ ! | < @ !
o | ! ' v i
. ) 1 | ] !
i 3 ¥ 1
3 I ) i ! |
] = . RS RNl )
e 4 ' ! ! !
/ L )

30 sec in automatic operation

Sweep 0-5MHz to 15 MHz in

'
'
|

2TRIZSY

c
8
a
©
3
"
-2
=
5
o}
©
=
o
2
]
A}
£
5
2
]
9
v
o
x
9
=
sl
14
©
2
iE

-~

=

~

>

w

T

o

~

o

P

.

>

<

L~




67

IONOSPHERIC DATA

o
IMAY. 1978 } [ H'ES  (KM) J 45 E Mean Time (G. M. T.+ 3h)

o 3 [¢] ’

StatxonSVOblA SYATION Lat 69 00. k S, Long. 39 35.4 E Sweepo SMHz to 15 MHz |n 30 sec in automatic operatmn
N 03 04 k05 06107 0810910 11 121311415 1g ?17‘ 18 | 19 120! 21122 23

Day

1

2

! B
100 105,105 170 125‘

B ' B

— VIR " ! ! i o9 N S
K' ki KoK KT KK : G/ 8 G 8 C' 8 B B B K'
16 11151120,1201115 115,125,105, 105 110 125 1501100 | ‘ ! ‘ j : 11451170, 145
- PR ,,, (o 1 1= == - - - 7777‘7,”5»,,,1777»,,,.__‘....~‘,__,’,,_"’_ ..... Lot g
17 ‘ K k' k. B 8 8 __ ' 8 8 8 I YR YRS
ol ’35"25 ‘?9"1J§ 10 "5"?91120 ‘991,,,;,, b gq12s 4 110,100, [J§? ,,,,, L199L1?§JJ}?{,
04 o ¢ ¢ ¢ B, G, B B ‘ LK
1251109 '105 120 1?0‘ 1 1200 125 135 o 1451 100 100 150 1zo 120, 1120120
LR A ot OO 181 LTS5 R S O eliler, 133 et B SRR LA Bt Tl
KiooK! L K! K ‘ B B/ B8 B C B, B B!
19 1251120 125,110 110 120 160 150 130 115 110 ‘ : 1000100 120 1251 125
S B 7 B i) o B "'"’“"""T”’ """"""" """’7’7 _______ x””r”“"_"’

K. K .6 ! K
20««150 110 1?0;105 105|110 100 140 160 100 'IZO 105 105 105 100 100 100 1501100 100 150E110'110

21 Ko K K ‘ al B: K;\ i B, !
110 11011101115 120;120‘115 100 115 115 150 165 175 155 170 125 110‘ ! 11407145, |175 110

| 1 7

R e sl S P “77 Sl RIS S - - st s e el i i ey v et e et e o}
i - 8 i B : Y sw B B, 8 B, € ¢ € ¢ ¢
22 100 130 1301120, 110;125‘125 100 11250 1130 130, L R
1 ; Tl o s l ' 8. B B 8 8 Bl B B! :
23 1001105 \110 126 100/ 110! ! 100100 L b 112011101120
¢ ¢ A | ! ' B! 8, B8 B B B K !
24 , 1201100 120 11150125 Lo 4160‘1\5 110 15! 110 115

CTTy
10! 135;125 105 ‘105 120 HS 170

S _”777””“’ "’QT”QT”éjffgf”’
30 1935. 1ao'11o AL D ,110

02 03 04 05‘06107

CNT| 16 160 146 15] 16! 141 14 121

LK ! : ' { K K
120‘120 112 11o,1zo 118 120 118 120 120 1130 125 120 110 115 108 100 1!.0 155 120 1251 1205120

'
—"1 ************ “\"_‘T’ s

LQ 110 110 110 105 108 110 110!105 110! 115 110 112: 125 112 108 105; 100 ‘IOO 108 12 12 120|110(115

The Radio Research Laboratories, dapan

F«AY. 1978 l { H'ES (KM)




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

45

DATA

IONOSPHERIC

TYPES OF ES

‘ MAY, 1978

StationSYOWA STATION Lat

68

o
1
i

T T T T T T T T T T
c A i j 1
° | I ' ' ' 1 ' | ! I | !
=1 B I T T A A A B b feelee af Lo
© ! ! S ! \ ! ¢ e e | XM | Mo | MO | M| XN e | &e | @A Mn | X ! ' }
Ol R SR SR SR VU | SO NN (N SUNNC S S W | [, i, Il SRR SN N NS SR Thempe fe e Deeale aae Sy SN . e
) | | T i i i r i i r ! il r T T | T |
a i I | 1 i 1 | 1 1 | i 1 ! | ) o~ 1 ' '
op ! 1 ! i i | e | M= : D | M | T | i | e 2 i ’ .
o ! e | e | ! 1 @~ ! O Mo | Te | @ XN [ e | e | XN, @& T 1 :
() SN . SO SR SN U PR S (S ! o AR et o) i R DR G el NS Pl S S U S O, S
) ' '
= —
£ & =
o] 1N
o
3 o
T~
€
ol o
0| -
)
ot
Lal <«
e . S L EEs SEE TR EEEE R R T
S
N| —
H ||||||
©
ol —
-
ol wv
- -
Np---
I |
= Ly
B e e s ] - .
. ! 1 ,7 ! | |
Ol ™ ! ' i | ) X
ali = 0 i | | |
Ty O S S R— (S RSN AV . | U, SO
] ! I | ' h !
| N ! : | | ; |
w| - ! | | ) | |
s o 5 5 - _
| '
wl| o= i I | !
L | ' ) "
e \ = | S .
wn| © I .
m| — | ;
F-- gl
o 1
m| o !
=t
1
; e -
0
1 |
o
o )
. ) =
w| ~
(= | o
sk-- PR UM o A SR . B S e . B T TR R i) -
- © 1 o
b4 1
ol @ i o
- LSRR TRRUOE SO o OO NN SO WO . vl bt SO o oo Bl 5l oW s . M 5o sy S b .
o I ©
°| © I
o | o
AAAAA . -
<t
o

03"

L OCe MM | e
s e e wraen 5
L 1

o pupy s e o o ol s o

Japan

Laboratories,

Research

Radio

The

TYPES OF ES

1978

MAY,




69

Japan

IONOSPHERIC DATA

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

<1 MHD) l

0

FXI

|

’ JUN, 1978

E

39 35.

StationsYpWA STATIOQON Lat

Sweep 0.5 MHz to 15

87

T T T T T T T T T
c
(<] o '« | o! o'« < '« '« ! NN
2l e i =S ! ! i 2 s
! 1 1 i 1
o “ i ) I ' ! I u !
st mtersra iy s e b v s wmls bl T e Ture et s e et PR SO
2 @ [ © | < @ < < < <N M xo
8o I ol I i ! ! N RO S N
o~ 1 ' ! i ! ! 1 o~ ! ' &
1 iy | RN S R T S . T . S . ISNS | S (R WP 1
=1 - @ wolx < I« @ ”A < s l.n 0" - -
w' !
ElIN = ' I | ! ~ nilon om
5] ] ] . . 1 I | Y R [
e e e e e e Te T Ta 7
slo i ) ! h ' ' <
~ i i | | | ~
[t SO . —— ke — ! 2
€ Pt s ooy Gt
gl @ ! ! v ! I [=2)
— I 4 1 1 1 ——
n | | (=
V. U L SO -/ SN SN S S ‘ -
o e, <« @ @ 1@ @ @ | axs '
M| & ' 1 L™ ' =)
o " ” I =] |
- |

0930 1

08

04|05 06 ;07

Research Laboratories,

Radio

The

|JUN. 1978 l ‘ FXI (0,1 MHZ) }




70

IONOSPHERIC DATA

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

45

(0,1 MH2)

FOF2

Cow vors |

StationSYOWA STATION Lat

D\:;rOO

i

211221 23

{20 !

30 sec in autematic operation

Sweep 0.EMHz to 15 MH:z in

39 35. 4 E

o
[=2]
o
<
o

07

69 00.4 S, Long.
05 ' 06

0110203

T
'
1
'

Laboratories, Japan

Research

Radio

The

FJUN, 1978 ’ 1 FOF2 (0,1 MHZ) ‘



71

IONOSPHERIC DATA

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

MHZ)

FOF1 €0401

FUN. 1978

30 sec in automatic operation

8

N

MHz to 15 MHz in

5

Sweep 0

39 35.4 €

v
'
'
2!
'
'
|
'

v
'
'
———— -
'
'
'
)

& mlacs

Station SYOWA STATION Lat

20

4 LLaB:)ratories, 4

Research

Radio

The

FOF1 (0401 MHZ)

1978

JuN.




16117118 119 |

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

i
|
|
1
|
|

14 115
140!

Nl el S PR

T
'
'
'

13

!
'

Sweep 0-5 MHz to 15 MHz in 30 sec in automatic operation

12

7

11

160:160:150

10

39 35.4 E

09

IONOSPHERIC DATA

08

|

07

05 ' 06

280,

69 00.4 S, Long.

(0,01 MHZ)

K
K

FOE

K
K

K
2501300270

# Dol S oz

Y

K
260

9
K
200

1
LK
170,

180,140

180!

Foone 178 |

StationSYOWA STATION Lat

72

~Oo  xO
m o
ol e
| @O
e
N
O | ¥O | %O
~1 o~ -
o e w
s o i
MO | MO | MO
o, 0 e
MmN M
S et T
¥O I O | O
! miom
M NT™
1 1
- N, ™
_ o -
1 i |

23

M "

o
=] N D
R LT R R
N | X0 2O XO
o1 M
N N e
R »
M| MO M. M0
;e w»n!'
N 7.". -
B B e i
0 xXO %O ! ¥o
' 7._ [ S} w
LN N N
0 | x| 0 | xin
, o' =1 ©
o Nbom N
qomm =
~ |l xo i xo %o
-, - N,™
| MmN

TR |
(= TR <A c
zZ [ TR |

o, 2, |

Japan

Laboratories,

Research

Radio

The

(001 MHZ) ’

| o

J

1978

JUN,




73

IONOSPHERIC DATA

o

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

1 MHZ) ‘
S, Long.

o,

1978 ‘ FOES

JUN,

E

39 35.

4

69 00.

StationSYOWA STATION Lat.

30 sec in automatic operation

Sweep O. 5 MHz to 15 MHz in

14 | 1

112113

1

06 |07

'

04,05

Laboratories, Japan

Research

Radio

The

IJUNq 1978 ’ ‘ FOES (0.1 MHZ) I




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

IONOSPHERIC DATA

I FBES (0,1 MHZ)J

I JUN, 1978J

74

> T T
n | Mixoixs | xs
NDOom o ~
~ | . 1
SO U S N I
- - |
= o M0 xeu e
i N on, N
S . |\wrwww.x||“4\\x
= ~! 6_”K1.,A5
s - N L] ~N
o~ . ! [
A [ S O U Nan
o ol xn | xe ! oo
N - ~N Lal -

30 sec in automatic operation

Sweep O-5MHz to 15 MHz in

39 35.4 E

ol
c
]
- E <
| <O | T ~m
q ~
w o — AS AA. ~
P TN, St A S N S | S, . e T e e e il T e o ot e R L D
. @ rraT AN N
o - THASHAA_ ~
o R ' i
% el el D S oo
0! <O I« ~N
o © ! N
< hol 1_A3”A6_ N
: '
S A S el g R,
=1 . [N R ~
9 o -, ™ = ~
| ' <
=z % |
o '
— ; '
b Vil [ e al ara L e Yo T a N ST T L ey ST [ 2 sl i P i
< >nulm om0 v @ LR O I MA Me  aN O Ml €in | 00 <3 | @ ms o | ® D O ® < | Do
- N "My N LS w NN N Mo M N N e o~ ! ' | ~NeeN
WO ! [ 4 < woo | < | i 1< e w ot ! wo M i f worw
T T T S e e T e R ok il bbb et s ta et Sl Sriniah Rsiat pibta aiole
< <e— 1 ! T O ) AN L | I @O XN N MO | M0 e | O |- B“AS_B | Me— | @ON | <O IOV T LN | D | Xe— | O | OM
=| = < Ny M MmN NN N M, o oM o~ -, m MmN MmN M ) NN
ol © |« " “ ) < "A a | < rE ' | < ' ,r ”. | < [ ' | < _rA ,”.A { ] w “.s:
bl il St - m———— =y - - = s s i o =—=lm-—f§--—#---L-- -l R - g — - — o - —R - e R R it Sl
w <o'om | = N 0l M @ N @ M0l em Iy lo xan Ab,_ﬁAZ._Ab_Kb_BZ Ll OMm I <2 <0 ¥nT O lan
= o~ S R VS R A MmN ot el 3 Mmoo ml N N o3 Mmoo [
gi @ |« ! | ! < < @ ' ' | I : < |« <« ! W ol 'w o« g« ! [
S : . 1 ; L . L \ " .
wls 5 | i ; | [ ) 7 | | ' I it 1 ' | | i 7 V5 g
3 ! i I 1 rTol —, &N, o gl 0w ©, N0l ®1 9T N ™ © |
mwwk. = N ;m oy o) sy oD = — e oS N s — ] =i = — 1 &N NN N NN NN
L) it ! L ! . L L ; L L 1 i i L : 1 I i 1 i L

Laboratories, Japan

Research

Radio

The

LJUN, 1978 l ‘ FBES (0.1 MH2) ]




75

IONOSPHERIC DATA

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

o1 “HZ)AJ

‘ F=MIN (O

: ]

JUN. 197

Japan

Sweep 0.5 MHz to 15 MHz in 30 sec in automatic operation

39 35. 4 €

StationSYOWA STATION Lat

Research Laboratories,

Radio

The

F=MIN (0,1 MHZ) 1

I

1978

JUN,




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

IONOSPHERIC DATA

l M(3000)F2 (0.0‘Iﬂ

Japan

Research  Laboratories,

Radio

The

|

M(3000)F2 (0.01)

76

{JUN, 1978 ]

ey o
c T T i T T T g
l 1 '
HP = = = e < SN
© : ! ! | 1 | .
jug S JEUNVIVR GV SR T T (R A YL IL Rye SSSE SPR, ¢ SR SPIRCE S e S SN S I SR - 4
o e o T« o la - o '
3 B ! I ' ! o~ = !
1 | I
~ : v oL o Lo
Lo P R T L . T st el el St ettt St ot B e
B - 3 @ < O — “ ” .
! | ! | o~ 7
§1.° _ A -
e e o B __ L __L___ FUUDIEN  JECHS NP ORI UUDUNS DUDUPEY (ISR SR SISDUUE, SPNUONS S SR S RSP WU S S U U SR S i S| S 1= e el el
o= { r T [ [
3 [ @ | < oW - wo
Al e . i ' p=4 e 1
! ]
c «~ ! | ) i Y I "
J o S E—— & R T
i @ @ @ O | wn wl o~
o2 b | ! e L I
I M ) il il ~ ~m L Lall
4 ]

L ORI | SONIENON WOV SO DI T . S— FUNpENEY | . S-S, S W P e
o - @ N O o, ol wn
mi © ! [ | m, 3 -

= ! T 1 I Mmoo oMo
B T e T e R R et TN S— i S - L . L e e e e e el i = = e ]
Sl s 0“R @ o O wn won bwan
oo ' \ i ) - ND©
Ni =
o | | 1 " Mmi oMl om
I |
CHUN . SRS N O [P SR | SPULS PR S SRR S R R | RS [ i prEap e [
- - o'm @ o o ! o
ol ' ! o
s 4 ' |
g kol ST
wan ! o o | ® '@ |
ol g ! ! |
2| - Al | |
' ' ) |
£ @ niuwoldnia T o'@ | 6'a a0 mniu @ 'm O @@ 'o o I o'uo! o
s < I - ~ o~ . e | TV -
1n =" 1 Lal Lo N | tomn l..L Lal

b S S N G L Sy N i S SR N (00 T S
: | e nl ol n ) T o! e ol
Q| ™ o~ n!' m! e Lo | i & s
Potlt o I D [ 3;, ~m P T ' towmn Mmoo
O e = Yo st < | SO S - SY— s s e e e A n -
W ~ o) jwnl nlao o 0!

I m S wm 1 [l e
0w - 1, ) i _ o
@ ! olunien o | nix 0
e = | " ql,. My e o= o
A ) Ll M, o™ oM )
!
L - - . Y P N S TN IR DU N RPN NN S G - (PP ——" R R R RN G o e s S e il e ey
i o | @ | @ ! l@ @ | O wn o
n i ! I o
m| - “ | | \ Y, THEE 1) ~N-

-~ \x[_wrwl_rxxw“\w\+w: 1ww7\w\"\ .......
o j® | @® @ @ o 1w [ n
L2 M | | i ! ! X b

! ~
' 1 ' ' ! e

P e I e I Sl e = m e = SRR TR I S S SR I, S [ SR B i e e T . ai. b bttt Rttt Sl altdit IE R Il il afidiiny ity
1) '@ @ o . m @ ! o~
S % l I : H I ! v

!
e Sa— ! ’ : . N
: s l
- €« |« |0 m o < wn
wi N~ ' | ' w
o ! 1 . '
! | | i i | o
< -- o sslE T s g sestm e feens et st s e b Bt i
o < @ w0 | wn L=< o Mo W0 | e
=3 = H 1 N~ ! = O | ,
o i ] | DN Dy , I o .~
SN | (SRR SV I U SRS | SO S ool Sk S MNP (RPN S U SUNE (U GS-g e [N, | SR SRR TR R TG ISR CRee S SR SIS S—) | T e sk, e, SO
- + B L L e o e o et e e T e e iy -
ol 4 @ e juwnw i s o T NN, on
ol S ' | 1 00, \ | o e o~
1 ! N | l N NN
‘‘‘‘‘‘‘‘‘‘‘‘ PR Gt SR NN VSIS AR S
o < ) ® W wn < < <« NN i
3 . ! ! © | S N~
o [ | o ! ' N !

b= Lessen 4 e

= i i . ! ' ik
o , @ @ "FS_R < < < e} ) aen i

o | o | o

- S ; ! ' ! o Ny !

[ R PR SSEL b R N Tl PR PRI RPRrE PR ECE PR Y o

] i

- i I ' | H M , ! i

w| © ) ! 0 1 | 1 _ !

s _ e e =S e R e i R
< | < © I | << o | << | < 1
=3 = | ! | ' = ! ' i

i
o| @ | ! 0 < \ ! 1
> Roadl assbesa S | T [N NSRS S SR TR SR - DRI (UPIL. S VRPN S ST S S G (I - ST _—————— R R e st}
M o I < < “A r@ P < < o = i !
I
o o i
0 ! ! . ! 1
ks : —t Lo a
+ > 1 [~ ! |
") w\m I @ |- =
L L { 1

JUN, 1978




77

IONOSPHERIC DATA

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

(KM)

H'F2

’JUN. 1978 '

30 sec in automatic operation

Sweep 0.5 MHz to 15 MHz in

39 35.4

-

StationSYOWA STATION Lat

£
&
Q
©
L]
@
2
e
o
s
©
i
o
-a
©
]
i
o
o
©
£
o
o
14
el
l
o
o
~
=
193
~
o~
“w
-
Lot
o
~
o
-
.
z
=)
=




78

IONOSPHERIC DATA

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

CKM)

HYF

’JUN, 1978 J

30 sec in automatic operation

StationSYOWA STATION Lat

Sweep 0.5 MHz to 15 MHz in

39 35.4 €

T T .
i
o < I s —an: i
I
~ I 2 o ‘
SUNDE - (N T T A IO SRS RSN NPT | SN N DS RN S . e nSES PR SRR TR B SRR e S e (R L e i S, ey v |||1\l.".||w_wxx|_|||‘
o~ < | o~ N N“ !
o~ | o~ ' b=l '
JONE . [P S S S NI, SN  SNSU FER | S R S F e e i e SR, R Rl S bk i Sl el iediian et ol s | D ;- S, |\\_\|II.I\I_||11
- @ ' - - o !
o
o~ I o~ - '
S (SN NS | SPRRSR UUONE.  SCTUNID: INURSIN, (SRS DU U - SESEE SR e e yupuny. | SESSEE ST TS S EORS IR SRSt bl S dahai| e i et [Resiuien. il “lllwuttlulww_\v..u_wwerul
e © | o 4|" mw i
o~ | o o~ 1
> - — - | L i
s i sy el
<2}
= | n ! s L ~om
M Y [ NN
L ) VSR SN NG S, PN SRS U I R A SRS SPRPI Uppi e . S a————_— R - SRR I i iy Gl i e et il { - |VK||w\r||.T\ .
@ o! m! o ol o
© : o o) ! n| © m
Ll N NN
.2 - i L
' 0.
&= |y i
1 Ny
3 wo @ | o, ao T an iy
1
o ~ i W 2
wes !
i a0 T
w o \ _,
-— i . I
e 8 - 1 ' { !

o el nl o o . o! o ! o' ol ©
< = Lowl el an Lo ) ! ~ ! Mmool -
- o~ LN N e A o~ ~ L NN N

- e .Ju\\‘4w1|7..|1+ wwwwwwww B i TG

nion, o o o |, ©o/m | o o o N ol ©
Rl = o~ 3 Mmoo Lo e -~ R N ;
= NN NN A U o o~ NN N

- |L.‘\T:T---r.\ T O Sy L g o i e olint [Seaniey it i fotle S bl oot bl | niele:: Sl i AN ——

ol o o ol ;nim | wn,u 'TO'e® o O N o

wo= wn! me | e ol pes R Y

NI T A Ny ! o ~N NN

i i e : e e

oj@ K @o cj@moim |, wni © o'@ o ol o, o
- - o ! <, 0 L oo wmn ! w wi =
- ~N lwew ! N o~ poN e e o~ NN

i
— el el e M el it o i b il s S B e o g o i e e S S [ B [ RS e S e o boommiime =

o'a Wnn ! o m @ | i o »n'«x @o wnw! ol o
o - ! ) (= R BT A I o ol e
- mo! i [V o N oA ~ ~om oA

- e I ol N el | OO | W Sl o i s

oo la o ) o «o0' o' o, m N ol o
» = | i | I al! o' o, ol <! o
o [ | i | rwm o o Mmool

F--=f---t---t———F-——==—3---- el et Bt St e et el el REeetel st Iy Rt —— k== ===
© x ™ o @ “ < :J" > 1o < nv" o N
) : I o~ | wn nwom
S ' t i | ' U »m ! | Mmoo om m
- N
~ <« 1« < |@m @ © 1« < '« | «n o, o! w1,
= ! ) | | ' | ! i~ 0 o~ N
I 1 | ! ! 1 ! [} L) Mmiom, ™M
-2 I . o e R el Dl thfalet - B e e e B e e el Rk il it Infid B
@ < 'm @ , »n o0 HE AR Ll o NN O
I
g NEEIE I 2 8 2
1 S IS SRR S S, SR | S (R SR G S R . _ 3 [T
g S . S [ vt i e St Sl i St CEEL LR IR R it S e el et fayin
5 <« | | o090, o< !« < < '« < o o, o
I ©, <, © i *1 © ~
< i LN MM i I ) ! Mmiom N
\\\\\\\\\\\\\\\\\\\\ PR - SRS S SRS S e | S S i B s e o 2ol )
O 'm 'm <o« (O < 1« |« < | < o [
< ' I e gl ! ' ! |
= i ! | i M " ! | w1 |
I . ~M ki i M (1
& < @ m < l« [« <« < la {« i 1
=) I i i i i | | i | :
i | | I | I
Fr—— 7 II\Aﬂ\\lﬂl\\««\\\>"VV|14\\7\Ilﬂll\_11\\“\\| B e sl Sl Bttt sl Bt et Salidids - Sttt i e I S ! S R _\\VI_IIIVA
o <« @ @o '< |« ol |« < O -3 o, !
| i ! h = | ' \ ~ |
= ' | } | N-y 1 ! | et |
-~ = e menem e S e SR SRR S EEE s e e S Tttt otoantl [Guint sl Vet toduiat ainal: Isdninint ssintinl stiniet: Seies e A | NS | i s i R EEEEE
= <« @ = ! | < x < 1< O < < ! i o ! |
o | ’ ! | ' ' ' i . i &1 !
| L ' I ' ! ! 1 : | | | !
- - = e i R Bl il . - e N ippantedanait et bl Ets v Wi et lsetortacotun: sty it~ SN~ 2ERNUI THNSTY B
. %_A _A Y. -] x 1« '@ 'o 1x < .,HA € € @ 011 |
1 | ! ' ' ' ! ! ' [=3
o 1 I : [ ! ] 1
. o~ ! 1 1 I
: 1 ! L ] i 1 ! ! h . 1] I
5 1 | 1 1 | i v 1 1 1 1 [ ol 1
> ol ~'@w!l o' O — N, ot 0 © Mool o1 © E_Q_Q
L& i | 1 [ —_ = = - - —_ = = —= 1 N S D |
i i L 1 L ) i i L i} i L

Japan

Research Laboratories,

Radio

The

(KM)

HYF

[ ] |



79

30 sec in automatic operation

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

o

45

Sweep 0.5 MHz to 15 MHz in

10, 11

T
|
|
'

39 35.4 E
109

'
'

IONOSPHERIC DATA

Long.
.08

(kM)
; 07
SR

69 00.4 s,
05 | 06

H'ES

1978

JUN,

125

K,
130125

K

M

140

StationSYDWA STATION Lat

K

1

L 20) 21122 23

i

K
Japan

K

T
'
'

K
110

Laboratories,

110%

'
i
'

140

[ S
12

i
Research

110

Radio

The

s
102

07 §

i
|

(KM)

05 06

'
'

'

K
04
HYES

w

K
4
1100

q- ==

K

110 100100
K

1
110

115
K
110

110

120
110
K
120
110
120,
X
110!
1190
125
130

v | |

12
15
16

6
8
27
28
30
31

23

Eocal st o




IONOSPHERIC DATA

80

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

TYPES OF ES

30 sec in automatic operation

Sweep 0.5 MHz to 15 MHz in

12

E

Long. 39 35.4

69 00.4 S,

05 ' 06

'

120! 21122 23

113114 115

'
'
'

|
|
bl
|
|
I

'

21122 23

201

'

0410510

6 07

'

i

'

1

01 102

03

r:hN. 1978 J

StationSYOWA STATION Lat

;KOO

uQ

LQ

Japan

Research Laboratories,

Radio

The

TYPES OF ES

1978

JUN,




81

vede satiolei0qe yatwasay otpey oyl

by g A8 031

ede[  sani0eI0qeT yoseasay otpry au L

) 8
y
m
D
=
m
8
=< ol
=
FH
N
21
€l
n wyy sse A EH " wyy 887 A Ly
Houoyy de30aug v = == £ iuoyy asypaug v
uw-3 | Hgl - uw—4 | g
$39 - i | $3%4
9t poaudg | 9 9l . = poaudg |
24 z | Sy 23z
o o f ot ol
8 X} x =81 8l Xt x =8l
2R ey
57 L i 2528 it st ietstanases I og EEELE HHHH } R )
€2 22 1z 02 8l 8 LI 9L S vl € 2 Il O 60 80 0 90 SO ¥ £0 20 10 00 €2 22 12 0z 6 8 1 9 Sl ¥l € 2 Il O 60 8 0 9 S0 %0 £0 20 (0 00
_— 3WIL NV3W 3 .50 — — 3WIL NV3W 3 5% .
8616 | ‘uer JLva VMOA NOILVLS TR ‘wep Lva YMOAS NOILVLS

VIVO J1¥3HJSONOI 40 101d-4

VLV@ JI¥3H4SONOI 40 107d-4

AON3INB3YS

(ZHW)

uedef T uaeasay otpey s 4 A8 031V0S
1 1
y
DY
t {4
it :
£2
0
T
T
RO
Lo
R0
14 XXU
K
g
8
ol
2l
n Wy} 887 A Ly
EEE Uouy deypeug v i
uw-4 | gl
$303 ~ [
9l T poaudg | 9
| 7z}
I g
8l 43
63
A3
0z - b Joz
90 S0 Y0 £0 20 10 00

8l

€2 22 12 0z sl

BISL°L L ‘uep 3LV0

9l 6l ¥l € 21 Il 0 60 80
JWIL NV3IW 3 .Sv

VIVO JI¥3HASONOI 40 101d-4

10

“VMOAS  NOILVIS

s3

AON3NT3YAS

(ZHW)



82

vedef

sanio

0qe] yorvasay oipey YL

»m ou,_Sm

uede[  sapiojRioqe] yosasay ofpey AL

IS IERV N

uedef

Sa110}I0qR YoIvasay o1pey Ay

ﬁh

_m, »m_ m_m_,_<ow

/ 14
. 1 17
o Lv 13 s3 L A §
7 « B
5 : , && am#%m 89“
>
I 0 60 ma B S 2 0 €0 Na 10 00 0 ma S0 3 €0 20 10 Zc
_ s 0 3 T T
_ it :
z
£
D
¥
s
= . - 8
VW B =) byl : :
: -~ - B EES8 EERS e Cibt o
O D D
c c
X = [S
i 8 8 =
ot - M.M =< ol
= =
o =4 e 4
e = N N
2l : 21
€l =
l uby} §8 A iy ubyj ssa87 A 9 \l uoy} SS9 A 9
Huoyy aegoedg v 0000 0 EeepspmpESR SRS ESES s e e i e T upyj 4830849 v : SSEESRRERsstacs [ upyj 483D849 v i
T uw-4  Hgl uw—4 | -3 |
i S304 - - $39% + $304 -
9l : poaudg | — 9 pradg | 9t poa.dg | =9
i B 2z = 723,
1 04 o I 04 o =
2l ; X} x 8l - m = X4 x — 81
= it 5 | | >ux$,.%m_
MEEESEER e e e Do . . . = e EEEEEE el N
€2 22 1z 02 s 8 £ 9 S ¥l € 2 Il 0L 60 80 L0 90 SO Y0 €2 22 1z 0z 60 80 0 90 SO Y0 €0 20 €z 22 1z 02z 6 8 ( 9 S ¥l € 2 1L 0 6 80 L0 90 SO 0 €0 20 10 00
—_— 3IWIL NVIW 3 5% e S — JWIL NVIW 3 5% e — = IWIL NVIW 3 57 - .
gl6l'6 ‘a@43LV0 VMOAS  NOILVIS Bl6L'e  ‘aod lva VMOAS  NOILVLIS 8161°2 ‘aod 3lva VMOAS  NOILVLS

VLVQ J1¥3H4SONOI 40 L01d-+#

VIVa J1¥IHJSONOI 40 1071d-3

VIVQ J1¥3HJSONOI 40 101d-}

s3

AONINU3YS

(ZHW)



83

vede[  satiojeI0qe ] yarvasay o1pey o]

A8 037V0S urde -say
]

rperbErrE A8 031105

o] yoseasay orpey AL

I _ — _ 14 T e Rz ey e DS TOT M
| ;i o iy LS i g ol pans
= | 50 Apep2 53 B | gsyclem i
Nt e I v._oa##.%uo_o“ = e
I 0l 60 80 L0 9 S0 %0 €0 20 10 00 0 S0 %0 €0 20 10 00
T - - - = 0 —0
T T
.
e
—y
RS
Az
b
bl e
e
»
S
sl 3
L
el 3 3
m m
D D
6 C (=
m m
3 3
o X 0 <
TS =
n jo
= N N
2l 2l
€1 €l
- W s A iy » = wuy sso A = : : T o ssen Ay,
STt upyy Jegpedg v b iR T uDy) 4e3DBdg v : = e TiioUoyy da3pedg v
- uw-3 | Hgl = -yt | = b - L — uw-4 | =gl
$30% ~ | $3q4 « e = 3 S $393 ~
El t poaudg | — 9 El poaudg | — 9 1 - = — - poaJdg
i 24 2z 732 = = 7 Z : 24
o 5 8 o o 4 - EEES e e b = o
: 4 X x =8l 8l e e : A x4
it e ited, e it
: : LEL] : : FEEE B ol AR BEREE BE (RN EHE BE A
0z =L = = - = g Tt : : I ERcEnarnoasa o 02 0z 5 = = s s SR Sans Soet 0z
€2 22 12 0z 6 8 £1 9 S %l € 2l Il 0 60 8 20 90 SO ¥0 €0 20 10 00 €2 22 12 0Z s 8 £ 9 S ¥l € 2l Il 0l 60 80 0 9 SO ¥0 €0 20 0 00 €2 2 12 0z s 8 £ 91 S ¥l € 2 L 0 60 80 0 90 S0 ¥0 €0 20 10 00
S 3WIL NV3W 3 .Sv — e _— 3WIL NV3IW 3 .57 —_— _— 3WIL NV3IW 3 5% O
) ]
8616 ‘“vepy 3LV0 VMOAS  NOILVLS al6l'g  “ew 3LV0 YMOAS  NOILVIS T EA YMOAS  NOILVIS

VLVO J1¥3HJSONOI 40 L01d-+# VLVO O1¥3H4SONOI 40 101d-4# VLVO JI¥3HSONOI 40 107d-#

(ZHW) AON3INT3YA



84

uede[ “satiojeioqeT yaseasay orpey Iyl 43% T A8 031V0S uede[ satiojeIoqe yoseasay orpey AL g A8 031VOS uedef
o i — - . P > A AU o W - ' . 0 A B ; ) . "
i o K I | e
)/ s | { 1
S o | | |
0 €2 22 1z 02 6L 8 £ 9L St vl € 2 Il
0 0 T T
i
!
z z
€ £
¥ 2
S
9 9
L
g m M ] m
py 2 2
m m m
D D D
6 C (= &
m m m
o =< ol <
n= = =
T T T
N N = S =]
2t 21 =l
= = €l =L
= = H == = -t - Z
o uyy SS A iy uoy} sse A Ly " : =Ess uoyy 8S37 Ay
uoy} d8jpeig v uoyj 4e3pedg v = ES84 £ PEfiiipeisiiidTivioupyy 4930849 v
uu-4 | Haql uw-4 | Hal S : uu-4 | Haql
- $305 ~ ] RELERR oo I $3q3 -
S = poaidg | — 9 poa.dg 9l — : poaidg | — 9
24 Z 7 24 e Bt | < oy T
04 o= of . ! 3 o4 o
Xt x = x4 8l f— + 3 x4 x
i ek it = o 1 : s .v it e
A3 = msammm=EEEaE: : I A3
0z = = = eoen e S EESa Eens sess SESSEess Rssass nasd BOY 0z eI B EmmEnmmoaaEaESEESEESREa: iy srpi g, 02 i BRaa B 1 = oos sots sova: 0z
€2 22 12 02 8 8 20 1L 0l 60 80 20 90 SO %0 €0 20 10 00 €2 22 12 0z 6 8 4 9l 20 L 0 60 80 £0 90 S0 v0O £0 20 10 00 €2 22 1z 0z 6 8 £ 91 G vl € 2 Il 0l 60 9 L0 90 S0 %0 €0 20 10 00
—_— 3WIL NVIW 3 .Sv —a— - 3WIL NV3IW 3 .57 S S — 3WIL NV3IW 3 .St B e
8161 '€ 1 “wdy alva YMOAS  NOILVIS BL6] ‘2 1 dy 3LV0 VMOAS  NOILVLS BL6L b b ady alva YMOAS  NOILVLS
VLVO JI1¥3H4SONOI 40 101d-+# VLVO JI¥3H4SONOI 40 107d-# VLVO JI¥3H4SONOI 40 107d-#



85

uede[ sau0jeI0qeT Yosrasay orpey ay ]

75 A8 031V0S

e

2 -
vl
uoyy 43049 v
=¥ -y | =
- $39F - =
9l poa.dg | —
24z
8l
124
s A3X
0z B em imus = e e : ST
€2 22 12 0z 8 8 £ 9l Sl vl € 2 Il O 60 80 /0 9 SO %0 £ 20
R e 3WIL NV3IW 3 .50 o
BLGL°L —.Sﬂsm.;d VMOAS NOILVLS

VLV JI¥3HSONOI 40 107d-4

RS

=S

AON3INO3YS

(ZHW)

ol

9l

8l

0z

uede[ satiojeioqeT yasvasay otpey 9y ]

‘(" A8 037V0S

uede[saopinge qaseasay orpey AL Jﬂw%&ﬁh 2 % A8 031V2S

s3

CEEETESS

(ZHW) AON3INUT3YA

R 2R 0 FOSE FRE 1 RADE SEET | T £ 1 I
=i & . it . o s L =
| i y _
= | u suanfd il SwrEs bsa KD
I | i | s
i 1 g I
€222 12 02 8 @l syl 60 80 0 90 0 €2 22 12 02 6l 91 4 91 vlEL 2l 110l 60 80
= = T - = —0 0 T b} =
|
2 2z
€
i4 14
3
=L 9
! L
8 m 8
By
m =
D
& c
m
z jad =
3}
= =< o
=
T =
N &
2l u
= €l
= Wy §seT A iy n = i wyy sse A L bl
ubyj 483pedg v === uoyy 483peug v
uw-s | gl
$39+ -
poaudg | — 9 9l
3z th
04 o
- X4 x 81
2
T A3N =
: : : : Ly = : : : = i 2 Sy e
€2 22 12 0z sl 20 1L 0 60 80 £0 90 SO Y0 0 20 10 €2 22 12 0z B 8 £ 91 S vl € 2 Il 0 60 80 L0 90 SO Y0 £0 20 10 00
- 3WIL NV3IW 3 .St B T T — - 3WIL NV3W 3 .57 — A Te—
816170 1 “Aew 310 YMOAS  NOILVLS 8l61°6 ‘Aey3Lva VMOAS — NOLLVLS

VLVO JI¥3H4SONOI 40 1071d-4

VIV JIM3HASONOI 40 101d-4



86

vede[ Set10}eI0qeT] yaivasaY orpeY AL

ey

urde[ -sottojeioqe yoswasay oipry L Ad

[SERL 0N

N ————, TS A8 03108
‘ " . § 08 i

i

:.ce 20 90 ¢

g

(ZHW) AON3INUT3d4
(ZHW) AON3INU3Y4

uoy3 s8] uoyy ssa " : uoy} ssa7

uoyj 4830849 v S uoyy 4sypadg El e S o [ uoyy dJs3padg

san: uw-4 | = uw- 4 > : -4
- s394 ~ s394 $30%
poaudg poaidg 9l poa.dg

74 74 24

o} o}

8l X4 8 2

R = U = o= oo s oo s B o Ee S pons o naas susa swos Sman pessme=ssaoa cona noosBoas pusa cenc SN A== I U === e s ot

= AN A3
oz e — = =ttt : et HE L - : SSEEEREEaSaBaan: 0 = : = e ) K =xe = [Bess oo ot 02
£z 22 12 0Z s 8 (1 9 Syl € 2 Il 0 60 80 0 9 SO ¥0O €0 20 £z 22 12 0z sl ol 60 80 0 90 SO VO £z 22 12 0z 6 8 L 9 S % € 2 11 Ol 60 80 20 90 S0 ¥0 €0 20 10 00
“gl6I'@ unp3Lva WILNVIN 3 &7 ——ypaXs NOILYLS I61°L  ‘unp 3Lv0 RIS YMOAS ~ NOILYLS §i6l'0 unp 310 IIL VAN 3 S ypgas T NOILYLS
VYO JI4IHASONOI 40 L01d-} VLVO O1¥3HASONOI 40 107d-+ VLVA JI4IHASONOI 40 101d-4

AON3NT3IYS

(ZHW)



