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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
69°00.4"'S 39°35.4'E -69.8° 78.2°

SPECIFICATIONS OF THE IONOSONDE USED AT SYOWA STATION

Items

Specificatons

Frequency Range

Transmitting power

Duration of Sweep

Transmitted Pulse Width

Recurrence Frequency of
Transmitted Pulse

Frequency Scale

Height Range

Height Scale

Total Receiver Gain

Recording Method

Power Supply

Transmitting Antenna and
Receiving Antenna

400 kHz-15 MHz

10 kW (peak value)
20 sec

80 usec

50 Hz (by power source frequency)

every 1 MHz

900 km

every 50 km

120 dB

35 mm film and video fax for ionograms
100 volt AC, 2.0 kVA

30 m height vertical delta terminated
by 600 2 respectively

DESCRIPTION

a. All symbols and terminology in the tables or figures of ionospheric data

are used in accordance with the "URSI Handbook of Ionogram Interpretation

and Reduction (Second Edition 1972)"

b. Ionograms data are printed in the quarter hourly of every days.
Cs Characteristics of Ionosphere
fxI Top frequency of spread F traces or oblique traces.
fof2 Ordinary wave critical frequency for the F2 layer.

fEs(ftEs) Top fnequency of Es layer as reflected overhead.

fmin Lowest frequency showing vertical ionospheric reflection.

h'F Minimum virtual height of the ordinary wave F trace as a whole.
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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, the upper
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.

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.

\' Forked trace which may influence the measurement.

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

X Measurement refers to the extraordinary component.

N 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.

D Greater than.



Less than.

Ordinary component characteristic deduced from the extraordinary
component.

M Mode interpretation uncertain.

0 Extraordinary component characterisitic deduced from the ordinary
component.

T Value determined by a sequence of observations, the actual

observation being inconsistent or doubtful.
Uncertain or doubtful numerical value.

Z Measurement deduced from the third magneto-electronic component.
Definitions of the CNT, MED, UQ and LQ

Median count (CNT) is the number of values from which a median has been computed.
In addition to numerical values, the count may include certain descriptive letters.
Median (MED) of a set of numbers is the middle value when the numbers are
arranged in order of magnitude, or the average of the two middle values if
there is an even number of values.
Upper quartile (UQ) is the median value 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.
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automatic operation

45 E Mean Time (G.M.T. + 3 h)
in 20sec in

°

IONOSPHERIC DATA

Long. 39 35.4 E

F=MIN (0.1 MHZ)
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automatic operation
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automatic operation

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

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

________ s sl B o el
'

SEP. 1980 l I H*F  (KM) 45 E Mean Time (G.M.T. + 3 h)
o ’ o ’
StationSYOWA STATION Lat. 69 00-4 S . Long. 39 35.4 E Sweep 4 MHz to 15 MHz in 20sec in automatic operation
oan] 00 | 01 102 003 {0405 06 07 0809 101141213 14 15 16171819
i Al Al Al AL Al Al Al A i 'E B! ? ; : ; ; ;
; 85 280 275 6OL 230 124012251 220 200 205 200 220

235 | 225 220 235

220 225 225 220

255'255 1245 250

e L e e

360 ’ 260' 255 1265

21.0'250' 255'440

220 230 230 235

245'225' 220' 235

215 215 210 230

225 235 225 1225

230 215 | 225 225

235 | 215 ‘225-260

200 230 210 220

240 210 225 225

230 230 230 210

260 235! 220 200

LQ

1
'

290 248 | 302 3lo8

3751362318260

2281228230220

233.:‘23_6 ‘. 235 L 240

220!2181220!225

20 A A: li Bi Al A
| | | \260 205 2101220 220 215 240 215‘220.210.225
p i e me s e e
21 _________ 1450:330 ‘,2_45_;2}5__%59__2__‘9_ 220 2,2,0, 2?_Q ,2_2,(! 213 ,242,5 ?-_1_5, _219 _Z‘_ED __________
Al A AL
221200350 " M " joojke0l 2 Zp,ﬁz,épﬁ_ap__z_s_q 23_5_ 215, _zz,q 235|220, _259 ;_55 _2_45 ______
Al Al
23 _________ Jes 2340 ,2,5,5_,2,39__2_5.5_ 2?_5_ 210 2_3_0_ 23_5, ?Z_Q 2408235 ,242_9 3_2_9 _2_29
A :
it T 370,305 285250, _2_35__2_59,_21_5_ 240 zz,s_ 215, _2_31 2251240! ,2_2_5_ _2_1_0 .2.1_94
A l A ! A l B :
251500 e ;gg*;ggvggg¢ggp 230 250'235 240 230 235, 220 220
A i i i | i
tad P _3_zgj},&ojs_ooj,3,15<159..2@;-23.5. 205225 g,/.,q',,zz,q 2401230! _25_5_ ,z_a,o _z_z_o_
27 Al Al Al B! B! :
Zlls20 460/350] 12608 i :z;_q 200 2_2_0_ 235 _2,2,5_ 2251230/ _2_1_5 _2_2_5 _2_2_5_
A A i H!
il 435400260205, .aoo,:,z_ogﬁz_z,sﬁ 220 2_35_ zzo_o_ 225 225|235 250,235 _z_zo__z_zg__z_zp__:uo_g ..... ]
29 A AL AL AL A ; - AL AL A
Eedoria fo o Koo io.-is00i  __§: 2_15;;}_19_ 2501235225 225|225 | 225|215 225 (215 215 {225 260, " T
30| A AL YL Al A ' E ’ oo b
2Lz 460i "1 "1 "lazs 225 200 230|230 225 230 230235 | 225 230|210 215 | 205 (230 290
31 i b L 3 5 B : . 3
00 04050607 080910 111213 14 15 16171819 2021 |22 |23
eNT| L el gl 2l 26 ol g . L el gl
ardodiat 1206017 17) 22 26 260 28 A0 A0 LR LARLIA 0. 0 e __27‘1“24_:__17_:__13__
MED A Ly iU 1Y ol : | T "
402376335 275 {254 238 | 235 229228 226 225 230230225 225 220 225 240 zémzsz
ual__al Al AU AU -
- 13211362.396 416 428 408 380 532 275 252 245 [261. 238:232:230.230,

145-‘.-258-&.30&}3 1 14

2252201210121

212 12201242 1260

Lssp. 1980 , )

H*F  (KM)

The

Radio Research

Laboratories,  Japan



113

IONOSPHERIC DATA

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

(0.1 MHZ)

FXI

0CT. 1980

automatic operation

in 20sec in

4 S,

69 00.

StationSYOWA STATION Lat.

Sweep 4 MHz to 15 MHz

Long. 39 35.4 E

i i i i i
N | M (<« > < j< | M« M O & N N [l 0 O o o
bt n n M | i I [ N < I Y. N " N N - D 0 &
~ H H 1 : 1 : | 1 H i H H i | o~ i ' 1
e [ i RS e I D o o R e e e e e o Sttt f s [ B e = ol {onmadoones pro ey el S e e ey
o N O N i@ i« MM el O M oel M N N | niom o ©
H O Wi OV ~ o o ol 3 v N~ O o ~ NLwl 0l
' ' | | o™i |
A S | L. | RSN (RSN s - SANes. (SRS VSO SRy, SO A ASRUT. | I L ! 1 i} ———l ] | I Tnllrl" \\\\\
ol ¥ w| o« ~ oo | i NGO 00 N EEYXW0| X0 X XN 0] M| N - T
g ~o 0 M~ O | ~ O | i | N~ O ~ O ") O | N~ N~ N~ 0| w o~ -2 N~ v
o~ | ] | | i I 1 i | | =) 1 | I i 1 o~ ! | !
e e e e P Se fooood Foooot . G B L S e A e T i S
NG O N« -4 N M | | | | o O | < I [Ta ] N~ 00 | XM | N XX N el =) [« ] wni o N~
> 0w o O R ~N N~ | ' ' ' ~' O~ N~ N O' 0! ! ! 0! w»n NN 0 iy
o~ | | | | | | | | | | I | | | | | | | ™~ | | |
) ) 1_ _o ) ) ), ) ) ) ) ) ) ) ) ) ) | ) ) ) 8
M (=] Mo M M XN M 1 ' | 1 Xt (=N} N~ O o O 1 X0 NI XN X0 | < =) o - o o
ek % 20 Sl 00 S | | i | Py M My | g o) o] 0] 0] 0! - 0 OF % 0
I 1~ 1. 1 1 | [} 1 1 1 I 1 1 1 1 1 I | 1 1 ] b ot -
e | A g iaheagl | ehs Sl intaliy sdcasirde v wing . ety piel i | r T r T y Mg Saimbesiaig | it Animwtond hlmtadiey Kealmtedey § Aaiaisiosg: SRR | AR [aae M T | SR, pamsacl
N | XO | X0 | ni OIxN g (2] I | | | W X e | > | o~ ~ 2" OWXoo"Xln_,XO,_B P 8“ 6“ 5" o~
e ARG T T | | | i i S o | P p0f P O 0] g0 0| - NG 0L o
U.l_ 1_ 1_._ 1 1 1 1 1 1 | 1 I I 1 1 I 1 1 1 I I 1
S I N o, . e e Fo-nmt r 1 e 5y e peses ey oy Borny o g e . it o i
O8N 1 X | X0 | - | M IXN I XM ! ! ! ' XOHXS,RDW 14"x XIﬂ,xvo_x 3 ) 1_Dn ~ 1lAX _X i 8
L T bemecd L e R e [ S LSS ) GO
0 w1 e el M o o i ! | I ' VO X0 @ | X0 ®OYXN ! X! M O el xMm| g o o e e
22 N 9 PP~ P9 9l | 81 @ A i o el on S oM~ EE] Ml el ol ]
1 ol il | | ) 1 I | | i | | 1 1 1 I 1 1 1 1 1 1
g 1 I ! [, I e~ ! | | | | 1 XOn ! O ! X0 ' xoYm It ! ! xuin! M %0 o' oot ol
5;XW_X%,X2_ 81 e N.X7_ ) ] | i \ | o] 0, N~ N~ T T R I Sy or) M o] O] ©
il SR R | i j | : | i | - i | o i i i i i ] i =
bt o e e | e i s e S 4 - v v H o S B et LR o ] W o ass e T o e R oty Fooodooo-d
| | | | | | | | | 1 ! ! *xO! N! N xin'm @In | X0 | | x| @i xe O X XN n
T [X21%R RI*8 R8I e Tia~ 4 P B el e R RIS IR =] R xS ©of
= - e e e e | i i | | | i i - i i i o | i i i | i [
H L SR I - v i I L L i S-iul A RIS, (U SN 1 .. M V. S N W e e T SRR |
T ol ot setd | el re | mos e 1 I I I 1 1 1 1 1 1 1 1 1 1 72} |
ol QTR AT T8 <L -5k The- 7 R M g Nie xR qEpiexg it Tlel S 88 2]
] el e e ‘o | | i | | i | i | | - | | | o | = - F — i =i i
T | S .o Pl PRDRES 1.0 S ¢ i i L i il i . | B S (SESE USRI SR 1/ TR TN, S R ST SN B e e ;
| ! ] [ ! 1M | e e | x0 | [ x| / | @] > (XN m (@ | X0 | XO | Xe| M| o | & XN X0 o
o 0 M 2 D iR X0, : el el e 7ol N o S B el w00l "S5 o Nl R T el o
- - e e | o i I 1 I e O e e | | Ow | ' i | | I e e | | [ i
i ( i i i ( , , i — (e vyl e R e £y e e D RPN Bror o o e [ SRR
=) TE Ty R@ IR xR Q@ g 1 & 8- 2 R B 8 B . i=Rexe DS RS ad A - | N &8 ¥
-] - - e i i | ; =S T | e | | | o i i | N e e | | - o=
J L 1 [ PR Sl Theccdaniss | MISSOICRRY o WERCRR | SpSmiomel e | Spge V.A\I\ i} L 4 1. 4\4\|" \\\\\ ,, \\\\\ _h<\<wx,> \\\\\\\\\ ,»1111& 11111 “:lvlrﬁlnxkt,, »»»»» - gelS, w\\\\“ \\\\\ “«\\\4;“ \\\\\
T N ) e a1 [ | ] | I | | I | I
n | Zn | a x| m m o XinYym - X o X0 { ] N W x00, o
-2 = the Har TRt SRR IR TR | LR Sl Thy ¥ el b OO R BIC 2% Rle] v xE R
= ! ' ' ' |
e T . i | | A Aol P NS g L 1 | A (ko R0 P [ SR S e O T SN [ Rt L ..H+ ......
AR v e BT B T sl | g N ey | RS S e E e P ] 1 ] I T T 1 T i T ] |
o >x nym 200 | XN | X | > o oy - XN N
i S, g X T G0 - Qo AW g B & L R R < o Rl Xl = ey N xBE o)
= i G | | | | i | | i | ] | | i | | i g i LS | = | .-
. al | | | i | e e W | | : I S U AR | ol S .ol o SO S S A EA LS ‘
R - demert: b b ' Sfuie ot Sebeaod moeieiits -l el e o e i i £ e T T | e | ] T T | i i
o M = ~NYD XM | L o> oM o hedl N~ O |
SR THE Hai Mg < 0 0Ll B R IR | & g i g e o Qi< 8B P o o4 B dendet N @ K 8l
=5 | H 1 1 H i i | | \ H | i | ] | i ' 1 i 1 & 3 TwN e 1 1 H ,
. | \ ] )\ , | | | © | e okt ), ) ) | | i | ) ) | ) ) ) i ) ) )
|0 oo M 0 m > M | N N ENYO | e O M | | | - < | O 0 NIXOIXNI O & > | O ~ | 1 (=2 - -
|S] @ 2 o ~! i LS e i T 5 i | i L Py g Epng O B (SN LMol N 0 o) ™~
e 5 i i i i | e i i i i | i i i i i i o | Yur il i | w | i i i
\\\\\\\\\ ),\\!li\\..:lﬂl»lv)»vrlr B g T e e L T g R ———r T T  fanbbely el pintecheiad Sutaibeiel ‘Rivisini: olwiveak Seigdegl =iintods miaininded Sotningod Tisteicies [hatait & dmindaty Ribnbutones ahatebeivg: aiaingy
™M N o [= . 4 oo > 1 e ni<x | wo o o 1 ] - o DW 3"3 th_f” lﬂ_, 2” 6“ o © 7“ 3" nU” ~N
bt R - AR T AN " ,V MU el A v @ e ol ¢ OlS| N~ ® 0
i : |
s BEPEE R I S s T R R L TS e A e v v : R G T St Bt ST e e e e B BETTEEREE Fe--=-m-]
o O "I ™Mo [- M on T OYe O NN | ' o M 2_ nuwv. < ,V ..l_ 9u 0“ 6" M e 4" 3" D" o
Sf-% % oW Neot R I R bR e | ) ol o=t oa ey P ooj @) @ N NS N~ @ o
i i i
O I TEEET e ETTCERTILE R G o PPERS SE SR RS S ; . e SERRE T L TG s o e e T e i
' ~NI®nom < | O O ™M ' | | 0O O NI I EFYXe! M o= oML oM | | -
= & X Z & R R SR ! I S <O N , , : | N @ w! % nl 0 N ® N o NI N R~ O
= | : | | | | A | A A A A | | | A A A | S | | 3 | | A |
| | | | | A
1 1 ' ' IN-3 < | O OYm ! M oM N e o o o o'm Qo o' 0 o o m ! o' MmN
ol A F RIS OIT T ESST I RIRIRIRIT RN RS RR SR o) R Nl e R Rzl & RIS
& 1 i i ; \ ] | | | | | |
e LA S e T R MesuEy B e fren mlne s an A LT S SO JRUTE BT SEIRY R ey L TR R RS pLian s e B B e et
Ml = = M M) -l € | MMy O V! W' ! &0 nw! olxo! o! N . S T T - N S S =) P ~oml el oM
& n N~ 0l N N N | o] Y n] M ] N InY O M) N In] MY MO o~ i W M o0, 0l NS NGO NN
i i i i
s TR Sl {0 O i .ot " SR Bl (TR 00 el DRSO E e S Sl | W L[ O A I | T {0 I e A A S S VA
FT B a1 a bl et e ol e e e T 1 1
o ! LMl omlo~ Ol | O« m ! n! 0! o NIEMm! ! In'xo! O ni N W] V] My | N ML N L d . A oe=loandl N
b= ISR Y I S T - P98l Ml 3 AT 5 8% 31 8 A R R’ R LSl 8 8 SITRIS| NS 8 A
| i i i i i
N [ A (I PO | W I SIS B! A T I 1 Sl i (BB N it - S RN . | . R S O S S TR -
1 ey ) leg ! M N Y e ! ol s ol el ol o ~l 0] |« | 0 - N~ N~ © - M 0 N O] v
sl %R RTS8 R RRTT R R SISl 8 SRR IR SRR ST Ag NS
e et Tll Pl M el B S N sl g il N e AR PO (s b N
i i i t i f t i t f t f i f t f S e e e oy e s ey B e
i | ' | I em | [T+ Y [7- N S - - B - T -— —
2 i N i iwioe I~ ® | T 2= ! b U ! > Y= =l =ml el N &Nl ! ] ®! o W : s L m |
8 : | | | | i

Laboratories,  Japan

Research

Radio

The

|

(0.1 MHZ)

FXI

BT. 1980



automatic operation

45 E Mean Time (G.M.T. + 3 h)
in 20sec in

Sweep 4 MHz to 15 MHz

IONOSPHERIC DATA

Long. 39 35.4 E

(0.1 MHZ)

FOF2
69 00.4 s |,

|

StationSYOWA STATION [Lat.

’0CT. 1980 J

114

” * ¥
- NN b e
o~ L] 4“ all Ll
i i
ot b o o, | . g {i p——.
2y w“ W Lo wo
~ ! ni O ~
” “ | _ | | s Wl
, _ ! ' A, . N WO w0 WO
! ! / N O | O ! ~
i ; , ! ! o~ | | i
4 1
i i i i i i i i i 1 | i ] =il & ol Pt
| ” | " | i | | i i i i I i i I 0! wB| Wt wo
_ _ I S i it " — el , : yis | B o it B
‘ / / : ; / ’ ’ { f t . i ‘
_ _ , , / } 4 f t . 1 :
" " ,v ,. w m i i i i i i i i i o Ce e 2
Y Lol | i i i i i | | i i i i i b i i i
2
V i i i i Tus | Y H e S ¥ T =~ s I el oo
i i i | i i i i i i i i i i i © IS0 WGl w8 %2
R it e e | S : F = , ! =4 @ o o
i i i i i
a r T T oy ! 4 _ !
mlinT ol ol olux) ©! N~ W T e H i HE. i i PP T e PR | ) U el 0o
~ivs 81 20 FIFRL RS e i | i i i i i i i i i i i i i i ~ o1 w2 o @
vy (R i | ” 2 i j i | i i i i i T i i i i | i - M 0 o, O
s EUEMEE R R or o e IR, AN - I S Ea—— - B oo qe e R o Jesass e . S " , i | ; ; |
© FCIV 3" 2”!-1,‘-?8 e oo | o' o (=2 | ueOn O ~ ' ~ ! ~N niwo! MY axm ! ™M ! o0 ! o~ ~N ! n._ 11111 _7w\||4_.||||44 ||||| il o o e
o — — v o O o' w' o6 o' © | el o! | 1 | | | | = 0 o ] ] A S o M) ot 0
R Mt S 3 L T iam 2 R T T T i i el Bt St Bl B e |t e B K R
1 1 | | 1 1 1 1 1 1 1
N O O win! O N 00 e e [ i !
w q i i i Nl A N~ - -3 e B <X SR ST oVl o~ 0 o~ 00 | bt ! o x ! ! ! ! !
N o e win ) ! ! ! r ' ! ' ' N 0!l st ! 0! o o! Tl o~
2] £ & =i S8 55 R|Y S RIS RITRITNN R R S RIYSI RIS RITR 8 3 S| A& &R
D 05 e I i | | i~ i - i i 12 it
E &1 b R O e e S, e ORI mam EEE bommmdmmm ) R, o 2 : H . i ! : f )
| O &' +! N'wolxa! 0! & I f | | | | | BN T S T P g = HIRE it i i < o | A e R o
- ] ! : ' ! ] ~! wo\m wnN oo © uwo M o lwinleo! Y 2 Mmum| | ! { ! ! !
= & by b ] ! J / - L | ('S o m @xon o o~ o o ~ o ; i
AR IR e Nk I LR e R e e LR e R M
SRS Mok el Tk e ST el L W S B T i A M MU S - O S : ; : i ; : / : ; : : : |
S e T : : , e T e AT e e e e sirle Bty B SRS SRR SEEE. RS pezadlosmean B W (RO S fE i i
P N HARW,,FWB i W, W, o.m” 0l WO | O 0 VOoixd O O i & o, N o - m e 00 @O @®EM| 0| W o, O] 0‘, o
o ML IS ” ,. ” Po el 81 @ ¥l ol ol 0 0l _of ol 9o P D - - - ®l ~ o o el
RS, (S0 A GBI N (SR HE Sl (DG RO R A T el g S - i : f : i H A : ; e i I
1. 7, 2,F1,B R3. 7."0.—'2, 0 1 1 1 1 1 r\, \\\\\\\\\\\\\\\\\\ g i i ety e e Ry oy e L BT I R T e e
o~ | | I | | | | i -] - n - | o ~N 0 LM eo! n 0 'w ! ' ! ' ' ' | | | | | .
- = N oo ~ wl o ~| © ol o | o, o ©| : ! Bl P I U O e, = R ol 8 N
-— ~i ) O P~ |, O, O =n 2 | | |
b e TRt it ol el el e A ooy b e it o Wittt = A nFimeg! o
i i e i i i REE
T T S T R S g g ¥ y g f g Y g ?
- B 0w | A -l | i I i i - X (w0 AN MY N @ VN O m (m ¥ | 0, w0, m - = o O
St Sige e W | “ " 1o R ol o i~ @y o o K I o1 O o1 Wi = NGO o R
\\\\\\\\\ \“\\\>\_r\\\r‘—rvv¥|_1||l| e e . E _J L u" " L, ,_—.-._ V. .h 1 ) oy ! ) 1 \ i
< 0_ B_B 1 < o _-.—IDA—.an_B 1 1 il g o K ol | p— | Y Uaca B b e i K ok acaec] D Tty s I s el e Bt i )~ ==
= | ! h ] i i i O @ s o jwN | m o> & wn Y o) teo |} : g { ! ! I ! ) !
2l siei =" 1S - i S NCEIE-Shr- - TR B ] (- R R e~ e LR - =l | ] I 1 T
| 1 e I e i | | | 1 | i
S S———— [R—— | INROENIS DNV \NRRSoS [T S—— | S—  FRU—: (NRS—— - L 1 ) & ] X 1 ) 1 ) e ! ) 1 1 b
o i T i i 0 h . B e L e et T e e R TR ot e Laaaa | Soperey epLTa. gEpe ) R SR e, 2 dneowd I} - I} L
0 o o w o© o wo =) m [ ! 1 1 ] [} 1 ) 1 1 L ] R - At ik~ T R | it e ety e s
- I i I I i i i N Lo (W™ N ue @ AN D N keI D | > w i I i ) ] i
S| & &8t Mot T L RITRITR it S @ ERierE=gie 0> b givgie L &8 8> i fAlsl N 863
, e | R | , ; T ol g P P e 2 xR loc | AANS ] N i) 0
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ | PRSIy NSRS SR NUOR (SRR NSRS [SRSEONDS. (S— | 1 I} ) ] 1 1 by b h
I i T 1 T [ T T T T I R e S e Sl Eat S B s Eautetuts et s et EE —— - ! :
Miwh | N« M Y0 | wed | w0 | WM | &e M n : ] ! , : ! ; : i A ! ! T skl i nlb o en wro
= i ' | i e fwn win wos | < ~lxoim Ot i i i i
© 1 | MO M W00 Y m O 1 |
S R SRIRIMRIRI® MRRINRT P RIS L RIMSIMRIMRIT IMRIMI)Y L BIM8ITBIT 1PN 8| RITRIYS R
U R SO o T S R B . TR Bl il . e, < Fitad o Bk! EOE i it
_ _ v , i ) ' / ; / 7 . / : ’ - : : /
w ~ ~ | % | / " “ ” 5" ﬂ o "F”"F" ,_F ,_A F”,.Fu”‘- ,_FM”Fm Fm_,A ” D” F7“F2 0 O et 8,<v| I OM | (N O v LO WO
i | ; ; " | | ; ” ; | " ) ) i i i PN el SR W B AP enD | P 1°S N B lae 400, N
G ok ra TV e P L =t e o B L e S o e e R
% il ” 7" 6,.A “ ] ” ” ”_.r "F“"F “F,W FnAYv,.Fm,.F "..r S =] FOHF L e R e ] ('S ' .I_qu_:..oﬂ.rs‘ﬁ.f © eo.“ _..ucl”‘_.r../._.,ﬁ wo
i | | | | i I i i | | i, ™ | | | g (WD L LR e ] LNl A oA | B A~ On
Sow! Sl [ e (e et : R I SO S R DO A R A TR e e | i W it
e o e e eoh 4 / Sk itk P (T I = e = =) o= e R e i e r===tr-=~-qzc=--% WO (e e i G
M 5“ S0 | : ! ! ] ) ”_.r ”FﬂdF””A FW.JHF ”B : “"F F.—\(J"F?."F “rr WY < ,VFO,_FD,FO_F.I_F.U © [T WIS ) F64_ [TS(aY)
_ byl ! i i ” t i i i i i i i i 1oy i i o 285 1o 000 e 1PN ) 0 0 O PSS =iz 0] W0
Rt T . 6 U S S LA S et St U T W S I T S i e Ml ey I v
Wod b Wl e LA WO N M m - S T S i o T} Two ) wo Two T Tweo) awl v i s S A e 1 o wa el aoe]
M | 1“S | IR YA V U e SWA FQWFMWB ”F““Fw F%"F%WF WF“"R“ 1"F9“F”“F S -l O LM N WO
i
B R - S I e e T N ek pe S 4 B e ol et o | B | M W Wt W
00 ! W e N << > | < | < PN -
S| v mi_o|_9] i i VY TR st e @ two e e fWo e io i e 10 e el G | g |- &) e k| W
P SE RS oo R A N D TR S e B I T
) il C A S - 0 e 1 i i " i i |
50 o 1 4 P ) o e e S e T ST e e Joest ERT e SN S { ropdenmes S e . SIS ot s
] PR I SO (R et e (e S § o e o abviaie it S Snitisc bvet | (R RN IR~ Rk i
o ol e A ! 1 ) L “_F | M F”,F“_FQ"F e L I e e T I s ~ N W0 WO M
i i | i | \n
........ S A Bl el R TR U R i IR s R ool Bt e By il
bt 00 | ey | e YON | g | < 1 | S . e e X in | Ve o ST i e s AR (WP Lok e SR e R (e NS e i [l st
= At SR b ol ) ,FU,F f ””Fﬂ_ ﬂdFﬁ“R L Ll R T T e L T ol . O N WO
T T L e il Sl i IR R s e | b BB i
St e rell) p et R SN R (S LI L A S A [ S N . ; ; ; : 1 : ; / : : : ; ;
FO,FS.FZ,A [ (™. | < [ 1 [T 1 | 1 _1 _\|I|~ |||||||||||||| e e e s, i AR S PR R . SRR | R ekt
W D Y ; ; " N" " 114._ ﬁ_ U.A %,FOb‘FW_FN”Fk FH“RH_,FSHA IOl | WO WO w0 N N o - L0 Lo
P e oo T il T e R R T e T B R R | | e
i H ! . ] ! i ; ! ! ! ! 1 | 1S | I |- I i | | | I i |
5 i f t f + ] f + f t i f $ $ t f f i i i i i + i i i ;
! i i i ¥ i
2 - N @ - “ o © ” ~ | “ " o~ ” o _, -+ " w ©w “ ~ " [--] “ =) ! =) -— N m o W @ I~ u © u =) | [ “ — “ mﬂ _, ¢}
2 ! ! ' ! ! ! ! TSI 22222 QlvlalcalNlalal o -4 i i i i
i i i i i i i i PN | @ juen - pod

Laboratories,  Japan

Research

Radio

The

FOF2 (0.1 MHZ) |

loeu. 17)




115

automatic operation
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IONOSPHERIC DATA

FNOV. 1980 l ’ H'F  (KM) 45 E Mean Time (G.M.T. + 3 h)
StationSYOWA STATION Lat. 69 00.4 S, Long 39 35.4 E  Sweep 4 MHz to 15 MHz in 20sec in automatic operation
o100 101102 0304 0506 07 080910 213 14 {1516 517 Ela 119120 P21 22 |28
5 : : ! AL AL A
; ! i 250 255 1285] i
2 ; i I HY_ Al Al B! A
; 235 240! 2501250{360; |
3 i 225 245 245 250 300 345 325E290
. : A A
] | Sab. zao zao 2151265 | ; ;
] ' Y E _7771 _________________ [ l ______
5 ! ; 0! zoo 2401240} 225240 \zso 260{250! 260 265 | 280
' H| | H i § |
6 ! 2501225275 265 1245, 1245245 230 235 235 240 250 250 265 260 260 280 320
: AL AL Al Y A A I T R
7 i j280j250j 5265i2455250 240 230 250 240 240 235 240 250 250 260 260 270
: AR A A T R STH AR St St R St S R S R Y R
8 } i EZ?O} 280 240 225 215 215 255 230 230 225 255 245 250 255 275 360'295
H BV TR I N N O S ISR LT Y T """"
9 305:270,255!245 255 235 230 225 245 240 225! 230 ZkO 205 240 250 370 340 3301
10 i B | B% B
1 250! " 270! 2701290 280
" E - Y-
; 2451245 255 265 285; L
12 zw 21.0 zss 2901275 5290 295280
13 235 245 zso 260 260 275 3751290
14 i Y AE
250 240 245; 270 330 50!
15 b TN Y Y
'255'280: 340:380; !
- v 3 :
16 :st 325 340350355 !325!325
17 : E Aj 5 A
2AS|260 250 255 250131.0; ;
18 i TR
240 250 280 250 350 3251305
e zz.o§ iszsiszs 380 3151350 350
20 R VY
230! 1260 390:325; !
T i -
g 225 Ei? 3£§jEZ§“E§§_€§9W€§9_§59
22 | gl
e 225225 2€9=" 0 %99“399v%?i_299_
23 " 1 Yy
b 240 215 230 260 %20; 1‘7_j355
24 'E B! !
o 225 ?ﬁ? 200, E??.E??;E?Pi%??.?éﬁ_
25 : LA A
zzs\zsoxzsovzao 26012801 |
26 YR AL A
26 250! zao zeo 2501280/340) 340
27 , i
28 Lol
29 N
oto! 325|275 2101260220 215 %_39_3,22 210 205 | 215 230 230, _2_5_5__3_2,5_5 _____ & _____ L _____
31 R T oo - T L
04 05 06 07 08 09 10 11 1213 14 15 1617 ' 181942021 22 28
,,,‘Zj_l’ﬂ_.‘fzj_1}__,lé,i,,gf',f__??,f__?g. 22 161 22} 261 26| 27| 29! 25 29 23 19 17 |
. 8340, 290 _2,7_5 ,z29__2_§9__%5;__%§;,'%2,8, 2405240i2w?240 240245250 255 _2,39__3_99.}49_5_ 295 |
UQ 355! _315 ,2,9,9 }_QQ__ZE‘_J__?_??‘_Z,‘!R 240 %_‘ﬂ_ ?5‘5‘,?,5,0, 12451240 ?_5_9 ,2!29 _2_§§_,34’19__3}§,,3}94 340 |
LQ 310;330;298;322 305;270;250;250 230;233;225;220 230;230;230;230 225;238;240:250 260;275;280;280

liNOV. 1980 ‘

HYF  (KM)

The

Radio Research

Laboratories.  Japan
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(G.M.T. + 3 h)
automatic operation

in 20sec in

°

45 E Mean Time

IONOSPHERIC DATA

Long. 39 35.4 E

|

(0.1 MHZ)
69 00.4 s,

FXI

DEC. 1980

StationSYOWA STATION Lat.

|

Sweep 4 MHz to 15 MHz
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