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MAIN CHARACTERISTICS OF THE IONOSONDE
USED AT SYOWA BASE

Item

Specification

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

Receiving Antenna

400 kHz~ 15 MHz
10 kW (peak value)
30 sec

100 msec

50 Hz (by power frequency)

Every 1 MHz

900 km

Every 50 km

120 dB

35 mm film running
100 Volt AC, 2.5 kVA
25 m high vertical delta
terminated by 600Q
25 m high vertical delta
terminated by 600 Q

SYMBOLS AND TERMINOLOGY

All symbols and terminology in the table of ionospheric data are used in accor-

dance with the First Report of the Special Committee on World - Wide
Soundings (URSI/AGI), Brussels, September 2, 1956, and the Secnd

Committee, May, 1957, supplementary to the First Report.

Terminology

foF2
foF1

SoE
foEs

f-min
M(3000)F 2

h'F2

K'F

h’Es

Tonospheric

Report of the

The ordinary-wave critical frequency for the F2, F1 and E layers

respectively.

The ordinary wave top frequency corresponding to highest fre-

quency at which a mainly continuous trace is observed.
That frequency below which no echoes are observed.

The maximum usable frequency factor for a path of 3000 km for

transmission by F2 layer.

The minimum virtual height of the ordinary wave trace for the
highest stable stratification in the F region.

The natural and most significant F region virtual height param-
eter is that for lowest F region stratification. This will be denoted
by »’F. Thus A’F is identical with the current A»"F2 when F region
stratification is absent, e. g., at night, and with the current A°F]
when F1 stratification is present.

The lowest virtual height of the trace used to give the f.Es.



a. Descriptive Symbols
Used following the numerical value on 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. Used in a qualifying sense,
see below.

E Measurement influenced by, or impossible because of, the lower
limit of the normal frequency range. Used in a qualifying sense,
see below.

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

G Measurement influenced or impossible because the ionization density
is too small compared with that of a lower thick layer.

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

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

M Measurement questionable because the ordinary and extraordinary
components are not distinguishable.

N Conditions are such that the measurement cannot  readily be

interpreted, for example, in the presence of oblique echoes.

Measurement refers to the ordinary component.

Measurement influenced by, or impossible because of, absorption
in the vicinity of a critical frequency.
S Measurement influenced by, or impossible because of,interference
or atmospherics.

Forked trace which may influence the measurement.

Measurement influenced or impossible because the echo lies out-
side the height range recorded.

Measurement refers to the extraordinary component.

Intermittent trace.

Third magneto-ionic component present.

~ O

N =<

b. Qualifying Symbols
Used as a preceeding symbol on monthly tabulation sheets.

D greater than .....

E less than......

I Missing value has been replaced by an interpolated value.

] Ordinary component characteristic deduced from the extraordinary
component.

T Value determined by a sequence of observations, the actual

observation being inconsistent or doubtful.
Uncertainor doubtful numerical value.
Measurement deduced from the third magnetoionic component.

N



IONOSPHERIC DATA
MONTHLY MEDIAN CHARACTERISTICS
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IONOSPHERIC DATA
MONTHLY MEDIAN CHARACTERISTICS
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[ONOSPHERIC DATA
MONTHLY MEDIAN CHARACTERISTICS
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IONOSPHERIC DATA

NOV, 1970 [FOF], (0,01 MHZ)J 45 E Mean Time (G M. T.+ 3h)

Station SYOWA BASE Lat. 69u00-l¢'sv Long. 39v35‘4.E Sweep MHz to 15 MHz in 30 sec in automatic operation
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Fnov. 12} bos (0401 MHZ) 45 E Mean Time (G. M. T.+ 3h)
Station SYOWA BASE Lat. 69 00-4 S. Long. 39 35.4 E  Sweep  MHz to 15 MHz in 30 sec in automatic operation
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45 E Mean Time (G. M. T.+ 3h)

MHz to ]5 MHz in 30 sec 'in automatic operation
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m};ﬂ F;;SOAOYFZ (0,01) 45 E Mean Time (G. M. T.+ 3h)
Station SYOWA BASE Lat. 69500-4'5- Long. 39=35~4'E Sweep MHz to |5 MHz in 30 sec in automatic operation
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3h)

Station SYOWA BASE Lat. 39035-4'5 Sweep MHz to ]5 MHz in 30 sec in automatic operation
o] 00 01/ 02/08] 0405 506 ‘07 080910 311 12013114 ,15 1617118191201 21 221 23
d E j _j_ A_aoo 425 420 375, 400 1365 400 LJ Lf Li_ L LS i_ ? 1 Ai i
2 “Awéﬁﬂ ; ,é, _Vi 340! 325 350 350 ] 375 350 3501 400 | 350 340 350 Lj ”57 ,j”, ””7¥ ______ j___j _______
73 ! : } By Ai A5 i /‘\v"eoojfolo‘fago 425 495 340: 290% Lf: ‘ i _____ ri
| les0i5s0 00 430 523 500 arsie30 300 300 | | |
A R B 849054803445;425 360? L :
j B B B 8 B B B B B i
| B! 8 8 B Bl B 5 8 8 | e
: . . R S SN Voo baaen i i ! S PO WY TP
L S B,,85°°J~°°’ LZ g IO T I N N N
o} ? E BE Aé 8‘475 B; 854603350 440:450‘ B; 29of Bj L§ |
B i 5 j . vBi Af B é 510% bj B4s0 500 450I415‘350 L 1330 265‘7” .
Rk WO T T AT ® 450 450 420 420 8420 4051380 350, w00, et .
18, ,i ?7 ”iﬂ_ ;apég;og il & 359;??9; 85375 390 380 375 3851350 455' B; ; »
L4 g ; 2375 550% A§520§490 40054005440‘410 440 420 430 B 35°i3153 f
15 ; ; ; 375?400?405;400 375" 400' B, B 375‘400:390‘350 Liaoo? ! i
16 ? E jaso‘3§q§355§39§f4057395 13651370390 ;905”78 410.390 7B§ R; H b
L _L j E, : BE Bj ‘Bg . 50054«05410 Bl4o0! 400 13251340 340? b 1 ; ;
18 E ,E 5310 3903419%325?395 375}350}350A350 375 355 1365 1370 3503 B%sas : )
19 Pl 3501520 | R; RI B B% RoBL R Rlaso‘ Bl Rijaoi B B ;
,,,,, T etad : sl -
20 5 L 40053155375j39o 400 1400 | 375 13551355 365 (355 325 300 L 265
.%j 77777 fwi i ia«o 44014402475§778 580 | 445 455 495 B‘ B 95: A Rj4«5§ BE _R ; L; i
224 i ; E fﬁ AE ,éi, ?i E ?;6505445147§ Biaso§450j445 495%550% Ri A A;
s I § E E,,?,“5°i Bi A% a Bj Bi Bi B Bﬁsso? Bisoo 355% RS iaoo 350§350}
24 i j ; R 540;630; BE R 5405435;4405525 450;4905390; - L? L 425, 450 R A
25 E 5 E Al AE s 550;“80%490%500 475344054405440 410 aoo 450 2553
26 E ; ,i, ,,5i,,éi ‘é§5po R§470§4105400 L?a«ofasoéseo 355 350 ,%j, t L; ; )
279 _? § 2599, Aiaasg BE R 5305«40j4oo§410 430 440’ 400 390 7 - % L? |
284 E E ) §410 42554203 Réaeo 5005 BE Bi400 440! 1440 445 | 390 ;
29 i, i Li 7L 380 | 355:400'440 4903450 395 | 350 405:390ia455360 | 7
é?_ _; ,é ; L L33755345;350 350?3551350 1350 3505360;3553 3 i )
e
00 01102, 03 04: 05! 06007 08 09/ 10 11,1213 14; 15 202122 23
ONT Ll elaziasiaaiun) ol w20l 22) 20 24 26 10 al oy
MED 1 lsea 293 410 398 '405,, 1410 405 420 430 402 382 350 372 (290 1300 | 308 350
Ual L 10 fae 042 faso laso s : 462 450 1445 (425 360 ws0jazs eso)
La E } 350 378%375;360;390 375 1400 {372 355 1390 1395 1360 1350 1340 1330 | {265 280 i
The Radio- Research Laboratories, Japan

NQV, 1970 H'FZ (kM)



108

IONOSPHERIC DATA
(;o;/.w;q L H'F V(Kmi)i - 45nE Mean Time (G. M. T.+ 3h)
Station SYOWA BASE Lat. 69D00.¢.‘5. Long. 39u35.¢,‘E Sweep MHz to 15 MHz in 30 sec in automatic operation
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2 1265 26012901290 2601250 250 225 205 250 ®l240 ®'25B 240i225 220 240 240i240) 225 250 240 250 |
12901300 P A AAE A:zoolz’zhs’ 245;22522503255 | A
A‘zao 200200 240‘240 1250 265
AAB B 8 Bl
B s% B. B 83
i 8| B!
- & 58 i ,,2,30,§ { 253 240 260 1300 |
g Wkl N P91 Wl ® ® 350250 305
BE Bi,38 | B Bi 340?2505275?340
| R IR I " 240 240 250 300 |
Fiiw T P O e ..?:1 20 BJ B 83 ° 240|250 250 260 255
14 ?3,°i, Aé A} ; 2};0% A‘i Ai;oo 240‘250‘250 288 240 ; z«o 250 2401225 (240 | 250’250 2995_3796:395713757@
15 Bi AL Aly, 3401275‘2501225 225;2401 5 8 3;2551240; . 240‘230 1245 2501240 1270 *
16 Alsasize0] Béavoﬁé 12;5 zgsiao%ég«pigz@ 5_5’61 B A L 3 A‘240‘250 2”9795;40_2_75737{.97
" 737;9:3 A A ;] Bf; B B% 8 A%zau?zz.o: B 83:2755 A Bl230 230’240 2501250 250 250 250
181210 1300 3 of M A 53508 240 2753 7 jzgslzz:o 240240 240 23; 245 250 Bé Al310 240 290 325
1 O AT 0 O S i
20 290?305?320:350 300 240'240 1250 z«o%zso%z«o? Blago! 210 2103200 zaoizsoizzsgzao 250125032503250
= } v " ; » T f ' v ‘ ;
21 Lo 259 100 s Aoz B BB B WL R e AL h
‘ B! Al;z.;iz'xa Bzao B_EEsE 2;5}35032903 A o e
B BE:' 8 552333 85508 579% 270, A vBﬁ ® 330 400
Al2so! 225‘210 210! 250‘2401‘235 2053225 1225 | 250 . Arj AL A
230:20'3‘215“220 2155 ;230‘230 2301210 (250 240 Alsge B
12581 ® 200 1225 240 210 255 220|215 1230 (225 1225 250 280 200 "
zooi Esﬁ 215 2»;0% B I 2301225‘”’733 : zys? VA‘_rz,qgj’_z_s__s_»_
Bi Bi Bl n 2405259%25%2}.9 o B 7?‘;250 240
29 1280 1300 {295 1300 zsqézgo 122512 12251210} 205 225 {235 zz;? Bizgo Erzzsrzzs 210230225 3
30 4265 j2§0329o 290 250%250i 25*205 205! 240’230}220 50 230:§2407§24‘5 220 ;rzzqfirg‘z_p'_gggq 245
00 | 01102} 03| 0405 06:07 08,09 101141218 14,15 1617 1819 20 21 22 23
ONT 150 160 15} 12 9! 9! si ni13 16 163 16 15} 17} 171 161 21 20] xqé 20 2221 22018,
MEDzao‘aoo 315‘300 zaoigso %242?235 22532403232 3'225 240%24022403231 230,2“0 240‘245
UQ 13,5 335 34.0 .355 3002215 é262 1250 240 1250 {241 323 25052503,2502239 240 ‘zaavzso 255 290 275 (290 325
LQ 1268 | :zas 292 1295 250 250 i23e:]225 210r230,220;218 232 230 z«u‘zzs 225 1225 228 240 250“:3250 12501250
The Rad\o Research Laboratories, Japan
{ Nov, 1970 J L HIF (kM)
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IONOSPHERIC DATA

NoV, 1970 HYES (kM) 45 E Mean Time (G. M. T.+ 3h)

Station SYOWA BASE Lat. 69 00 - 1, 5. Long. 39'35.4 ‘E Sweep MHz to 15 MHz in 30 sec in automatic operation
00 0102031 04:05; 06 08 09 10 11 12 13i14 15 16 S17018 119 20 21 22 23
B! B: B! B! 6 G: G G G! G! 5 i _‘ N G & & | ¢
1 Lo oo /1401001100100 10011001100 100} ! ”‘1001100:109_
Y ' 6 6 6 B B B B B Gi.. ! 6 B ! B
2 _1»(_)707 100; i 150: ) ] 71 j 130 70 "r100i1000  Ciilo) Gzr 1101115 115
Bl B! : ' G! 6i G! B! G! 1 i G! :
3 1 140 ‘105 100 100! i100/100 100 100‘ i {1 71100100 :105/100!150 12754};79 120
! : B ! G G B B B B G G B B G B! g
4 100;100;7105_: ) 100 uo‘ ”?7;7100 140 1oo . Lh b P Thies
; i : 3 : 8. B B! B B! B B/ B B B B B! B8
511251101120 110 ;1051100‘105 110‘110. P : 8
6 B/ B, B B B, B, B B B B, B B B B/ B B, B B B B B B 8 B
‘ I ! ; ; o] OO L T ‘ :
;] 8 B B BY B! B B8/ B B B, B B B B B B B! B B B B 8 B B
8 B & B B B B B B B B B B B B B B B, B B B B B B B
: }
B B B B B B, B B B, B B B B B B, B! B! B, B G B!
9 : ‘ ; : | ; : : 1105 1120 125
‘ B B B B B B B B B B B
10 115,100 100 105 100 i ' G B 150, ©20 @
8RR Bi .t B B B, B BB ETERTRY LT G G| '
1 1100 1120 ; ! : : ; : 1100 N 105 |
B, 8 B By B/ . B B B B/ B B B8 B B B B B g ; 5
12 f115! B ‘ P i P Bl 825 105 1000100 |
| ' G Gl G B! . Bl G! G! B Bl B ' B! Bl B! @ i |
13 1100100 : ; B ; : ! G; ! : B 1s0i125 150 1051125
g ] i ; : G! i . G. G B g B { B, GI G! G. G Gl G i
14 11101135 /130 /100 ; PP s Bi B ; i @6 115 120 115
15 B : G! Gt B! 6 B Bl B B G GI G! G '
1051151130 ‘ ; 1100 : 1001130110 125 120 |
Gl B, BI B G _ . 6 o 8 Bl G! B i Bi Gi 6. G
16 {125 : i : 1100 : 125 : 11001100 100 /100 i 150110
17 i B B! B! B B G B B B G G Bl G Gl G G G G
1101105 [120 oo 100 P P 130 135
B! ' ! B! Gi 6 6 B ; i Gl G )
18 s0. o 05; °i B i: 54 @ 105 "‘1003 150 %0 %130 110 1050125
I O 8/ B! Bl G G GI B G B! 8 Bl B G
19 11401140 1051201110 105 © 105 © 7100 i ] i 1140 (150
G G ¢ gl &l ' i Gi G! B Gg. B G : f ! G B B
20 ‘ 125 1120125 Poe 115110 1100105 100 {100; © ‘ G
6! 6! | @ Lo B ' G, G B B, B B! Gi G: G g PGl oG
21 10, 140i110 © 1o, 7 . P70 Tiissi130 © 140
22 : ; 1 B, Gi G/ G B G/ B! B G| G! G : i 8
105 | 125 105 120 100105 (100,125 A P : 1201155 150 120
- -+ = t t i T ' : ' i ' ’ . ' - -
i B} Gi B! . BY B B B! Bi B G/ B B! B g I : i
28 120 110K ‘ 1100 Lo 3 © Cl1osi1101170:105 ¢ 170
24 ‘ G! G B! i Gl G GL G G ! Bl G G! GI G ;
100 | 150 100 135 i osiroo; oo i100; oo 120120 1100 125
P 6! 6 6 6 & B B! 6 6 & ¢ & | |
25 1120120 | 125 140 110100100 | 100 pocd ‘ P 150 105 105 150
Y ilapiiinl GF Bl Bi G GI G! G! G, G {6l G GI G B! B
26 110‘110‘ Bii2s 110 {100 /110 | oo P o “io 7Y ; ST s
i1e- : - IS IS SRS Lo S SO et LD
Bi B ! G, G G G G: B! B: B G: G: B! : Gl G
27 1100 ! 105 57 110 100, B;loo P i Lo Thes12siiest N
28 L8 Bl 8/ Bl B B G| B 6\ B! B! G o G | g
115! 110 ‘100! 100 105: uo‘xoo A -~ e 1125 140
6! & 6! P66l GI G ! i G G B b gk P G
29§ 6 6 Si P hoo 001000 ¢1 %1 Cigo 1001000 % Cligo100 6 ©
oGl PGl B G! D Gl e i 6t G A S
80y Gi 6 & Sloo 100 ! Si00i100 G;1054:100 10! 81 8 61 Gl ©
bl flossim oo N (82 A OO RLLAe L
s RN AR B n
" l - » \ ' : i - - :
00! 01 02103 04:05:06 0708 09,10 11 12 131415 15517;18319 21122 23
CNT 175‘17‘151'13 110 14§ 115120 6! 3. 4! & “! 2§ 6;’ Brbi 748 14l 19

MED ¢ | 11101115 1115 110‘105;‘1001

100 105;1007;'112"100 102 105 100 100 100 100 100 1122 1303110

Y0118 125 125 1251110 115\105 11051110 1105132 115 {110

i1oo‘;oo 100;1987;170727:_1759 150 125 120 125

{100{100 100 /100 1100:1051125 | 105 102 115

The Radio Research Laboratories, Japan
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IONOSPHERIC DATA
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IONOSPHERIC DATA

’ DEC. 1970 FOFZ (0e1 MHZ) } 45 E Mean Time (G. M. T.+ 3h)

Station SYOWA BASE Lat. 69600.4'5, Long. 39"35.4'5 Sweep MHz to 15 MHz in 30 sec in automatic operation

o] 001 01:02103!04!05:06 07 080910 11 1213 14, 15 16117118 19120 2122/ 23

bognbo 2 JZIFNED TR U CTURE AL TR i
11510 637 67! 711775790 95iY04i107! 93] 91! 92! 90! 750 73 711 691 63i 63! 85! 65
2 : | 1 Fi R U R ¢ RIRI : P ! . ! oo g

68 72 73! 80| 80! | 95.105[106; i 90! 88\ 86! B2. 79! 771 70: 65! 63 62| 70! 64! 60! 55
S E B RITE YT P i i ;o
3 g T i 65{ 75 78! 78 80\ 80| 76! 70! 66 61! 63 63 63 ;
= :
£

! 88 93, 92! 90, 90| 85, 80 79! 75! 70: 70 69, 65

881.892,.92,.90; 90 85 80 79} 75 70 70! 69; 65
; i E O F VF ; ; ‘

56 561 67. 631 73 70! 72} 67| 67! 65! 63! 60

6 71 72 F Flogr B? Rj asg k 75§ 63:3 Ri B 501 "ﬂj 50}5 46
73 - 62% 74 F 63 770} 705 69; 67 703 710 69 49 50‘E 535543
"_8 55 P : Bl R Bé 55‘ : Bé 655 BE 71 65% Bf 545 47 555752‘;j 43 Ri
9 R; B 57% 66 5‘53 B; sog 75 b‘?j 71§ 78 75 70; bs; 713 B R; 631 sxj 64! 58! 6°i,59j, 61 |
10 55! 57 55§ b 65f F Fif ao? asg 85 85 aaf 80 ao? 77 71% 69 66% 65 czf 605 60. 55
1] 57! 521 551 ef 7§ 751 82! g0 R_i 92;1 91 90 86; azé 78% 72 705“631i 6773 671 64 66‘; 68 65 |
12 66j 70 733 86 ”879191;5 915 85 7§£ 7 Fvlog 993 95; es? 80 77é 725 77§ 73 70} 69! 64 51
13 55 561 561 62 64! 565 F%‘ng Blj aoj 76 70 71§ 705 643 61 62; bli ez‘ireya 61l75_7j>759‘__§‘9”
147 59! ss_i sei 53 60§ Bj R B B; BE Bl R Bg Bj B; 55 F 532 56§ 51 §§f RFW
154 Rigqi Ri ORI gl B le Ry B Bl B R B} B B Flse 53l 52l 52 49! 49! s2
16 49? 44? sg 49 53; 51§ SE R Aj. 531E 58 56 sa‘i' 57‘i 555 56 blé (>0_;5 (:117‘3 57 7576; 55:”43j 54
17 54} 56 sgj 8 59j 63! Fi4b 745 15? 741 65 645 62& e«j 65 66? ez.f 613 60 §5f Ver,lz 6].71; 60
18 e,oj 603 63| 67 7§§ svi 91% 96 97310on9§ : Bj ao? 715 69 71§ 7o§“'7§5 720 71 68 61 59
190 60! 76/ 6§i 65 BE 7§; 335 F J9§i szi 84 82 R: Bf 62 5§j 60_3 65 63} 61! 595 54 49
20 55? bf 8l 55 B} 58?66}69 ba?e~§7o§ 700 © 73;813; FILUF g R 700 63' 61 55 5§
21 F sz 57§ 57 6;? 57§ 54% 57 65 63§ 6-’0E 67% 68! uoi 63! 64 63; emij 65! 66 621 67575”62‘1”@7577
22 760}455 Fisy 52{ 5955@5 VA R Ai R% 57 503 60?55360 61565§63§65 ee?saﬁsa?;_ﬁu
23 45247}53149 F§5§§ Bl 5o 55% F F g @7365551§63 | mel qal ' ‘

24 62;;602602 = 535 B 8 Ri Ri R RE. RE B; B

25 Ri B;::.si’ R R§4§E55559 62;63%60560 Al gol Ris2

261 330 36! 461 N 43§ 50 | 52% 59 55‘3 B B; Bl B Bl Bl g

- b e e : ! ! ; : !

27 55§ 48! 55; 50 54}"55? 53§ 55 552 egé 61§ 62 60 643 59;i 59

28] 51 A Bj sEi 4z} B R} R R B . Rérssirsq

29 77"}43?39545 RILEE Rig R BE55EJ5§ 8y Bészjn

80 Ri i ;543 50! Ai R} B Ri Rg Ri F 58§U5§;5‘o§59

8 45550551562 65;6527;%77 79579?69;67 A§61§s7§66 :

00/ 0110208 04:05!06: 07 08 09: 10 11 12513.314515 12122 |
ONT| 24/ 26124 23| 23 22| 17i20) 21 a8l 1ol 21| 19l 2! 25| 25| 27 29) 28] 29| 31 20 29, 20
MED 50 56, 57! 60 60l 58! 4. 72| 75 76 74 70| 70 3, 61390 55 5
VAl 60! 60l 62 66 66! 10} 63l a7 a1 85 s a2 641 631 61! 60|

»48?473750554 54?51:‘:55559 62563562563 52?54?50550

The Radio Research Laboratories, Japan
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IONOSPHERIC DATA

{";;E. 1976? [j;OFi (0601 Mhi§7 45 E Mean Time (G M. T.+ 3h
Station SYOWA BASE Lat. bguoo.z,‘s. Long. 39,35.".E Sweep MHz to 15 MHz in 30 sec in automatic operation
oS | 001 01:02; 08104 05 osf 0710809 ;IO P11 12 0181405 16 17 18119120, 21 22] 28
1 M Fles0iamoaetiesosiol M A Mool Uael b | ]
2 ] R}450;4607479j A‘:.eo 500 490‘510 515; ,,Li ,EL 751_ LE : 73 jw |
(8 s ”‘430 14501460 480\480‘485 490 | 500 500 | Lfﬁjﬁ%ﬂﬂ%éi 5 7 i,, .
F) 430 9;5 j440; fﬁo 470 500! 500 100} 500 ;2 510 500;77977 fi Fl, Lji ___________ ;_“_i ______

5 ; '450 {500 500 520! 1510}520 50b%480; j n
K i 4901430:500‘500 ‘ 5002470 4aq§ o At3so_ é

7 i 3 ; 458 490 500 480;480‘ LE % : ;
KRR I A U

E 5 ‘ A; VBj B25007500 500 490; BE j ?L ) é ) i j, |
% 4701 R3500{500 530 510 520‘525 535? L Li b ; ‘ ‘
i 0 Plagol Rlagh HoB! 525 5201520 520 | Ei Posd ool
1 745055003500‘510 535 510, 490 szb 5053 EE VLE ‘ l i
460 4701490 5001 490 | 5ou 490 1500 490% L%,,Li . %7 .
T N B " B o
Bi Bi ® 450 B§ 554903 g 4703450?450?450 |
Aiéboi 3‘470 Ry 460‘490 1480 Bf4so} WFE,_% 7777777 i o
440! 460‘460 480 460% :5002490 490 Ei i
‘olb 44b 450 470 4sb sobwgo B; A L 5003 L‘ L L L_ 77777777777 B
19 1425 450 ! 460 460 | 430 500 490 BE ; B:;510 A L% Lj - j
20 | 5§ A:4101450 470? %470'470 B§ B:500 505 480%480% § %
2' Lo f A R 7“?4’40 450 470‘470‘ R, 490 1490 1490 490 LAB‘GYL 5
22| 37 b f??%,,?i,,fi ”é fi Aw.so 1480 4spj R? Lf«ao 500 450 L? BN i
23 ; ”Fia;bi Bl R0l 4501 460‘470 470349034so§496 4ao§ R 440‘ L j
24 ol R Bi Bl 8 R 4601440} 450 450 Bi Blato! 450 Li L

" + i i ¥ H 1
25 A13901400 14101440 ®460is60] A 270 47014601450 A; o B
26 RE R% R 03 ki | Bi B§ B L§ L Li j
gt T N R = ET L Lt s . B . ‘ .
274 AL _AiA”fE VR} VB 450 | 470i47o 1450 460 460 1450 | 425 1 | k|
28 ‘ ; i ALA B? : : R;4so 1460 i 4603 8§ L§ B A; :
LR R R B

R Bt S S A G redipeseend bortr : e
KL T Wl Wl et " Rlerolasol olesowsel | laaol
31 E L? Lo Lifabi«ao R?aao%«aoiaao A? A soo 1490 L? A 'Af "L i ‘; ] o=

00 0102 08 04 05/ 06 07 08 09 1011 1201361415, 16/17{18i19]{20; 21 22, 23
CNT) i } 3 3 1 95 laj 16 1ai 17? 231 23 15? 15% 2¢é 18] 21 153 4% 3 1% 1} )
MED } ‘ 3350 400i420 1440 | 450 aco:z.eo 4301430 490 ; 500 500‘490 480346024455420 330‘350‘ :
va % % 3370 405}4351450 465 470%490‘500 500 {500 | 510 5001510 5003«75?450?«35 :
J:?! E E fa:o 385%390‘430 1440 4505460‘«65 1470475 | 475 490 14701460 ! 450 440‘420 i
S S " Japan

DEC, 1970
| oec. 1m0 |

{ FOF1 (0¢01 MHZ)
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DEC, 1970J Eos (0,01 MHZ) 45 E Mean Time (G. M. T.+ 3h)
Station SYOWA BASE  Lat 69 00.4 5. Long. 39”35-4'5 Sweep  MHz to 15 MHz in 30 sec in automatic operation
N 00501}02}03 0450'52’06’07 08 ! 09(10 12"§’13§14{15 16171181191 20 21, P22 23
g 573”‘\"»1707‘3' A 1s<; iA 250172775 320 325330 335 3253335%3305325 RE R: R ,}t
] _27'717?757;180I185 ‘195 zz.oi BE Air R 3105325‘:330. 3 Agr iazsiszs 3_1701]300:2955260
3] B BE Ai VB Bi Bi & & Riaaojaaser 350 | Aiazs?azo BE R'2»30 1260 2
s A Af B Bl 77;903‘33957340“ 345 | B Bi R 32533993 _Riizf.p

59 Al 81 B B ; ‘A &l A% Azaao 8! Bi iazs A‘:aoo‘;zso;zso

6 B% A? Ay B 2403 R Bg A3320, R B! B?aasé e B B: a I Agi Al Aj B
7y BB AL ;25? 1290, A A; R R 4 R: Ai Riaas 3305300; B; AL A A: Bé 8
8. a; A A;’ A A; B§ s% B! A! i A B Bi Bi sj B8 '3103‘260 240 A% Bj, 8
n ag s? 5% B s; BE Bg Al A BE B B 3“8: Ré s; Bl B! B; Bj B zaojzzsj B! B
10 A & A @ 240! Rizgo;fzqs 320?3401345 RiasB 328 Alago 315?305:2803260 B B:lmo B
1 A% ". Bila(\ 2251280?290} 8 A}azoé Al B 340?3505 Afazs Ri Aj ‘ﬁzsro 2455225_; 180
12 Aj A,i“‘"o,i?”_ ?f‘,",j’-,59§,,,8,§, 320;345‘3350 350 350% Aj B% R Ajaosi_aoqézm AE A‘ “5 &
15]. - X A; Al &) Agzooi A Ri320§33o‘340 350 B‘335 1330 Bisosi Riz7s B; Bi, B‘_ B”
4 5| B 8 B} B B} @ 6 B A 8 ® B e B§330 325 305 280 250/ 2200 B Al A
5] B AL Ala 270% B; 8 A B; Bjﬁ B R sE B sj' B 35320;' 53290 Agzsof”o? ;\;
16 AL AL AL R A Al "? Bl Al Al B B R; Riaaoé BB Rl i zaofzzijqoigzo_‘
17 175j230i ; 6 B Ajzvo 275 A;;zsjaao 340 31.5‘i 325 320 Ri’ Ri- & sz;o; 2l Bﬂ
18_1903 *2000 Moo 225‘230 A R iss0; Bl Bl B Bi Bl Biioize0i Mato A‘ A Aﬂ
1942100 M1 AL A Bi R Rj 3151325j Alago] B B B R A‘: Al300. sto‘zzs‘lao ?
200 B 8 Bj A B;‘ ;280‘;.290 a15isz0f Ri B} Bi B Blaz0; Bi B B Magn) A B f
21 : A; A Ajat.oiaaof RI Blao 1330} Bi B: Bi 52703249 ?7
22 VAi 9 A] Aiazoi R 330; 8 1335 325 R; B} 5_1270 225;’: -Ajleoj VAV
23 Bl Alalol 315 1320 325320 330 325300, *| Rizrsizeol B Azl B
21 B;’ B B‘E Al A;Mo B B;] Bj B A§ R? s; B 8 B B B
""" i S fized st d e
25 Ris10 Rjazo%aooi‘azs 330?310}f Bl RizBisoBi R A Rjzas 2101200
26 290 300‘320 A§ BE B§ B B Bi Bi B K Bi 82305 A B B
27 “? A330|325‘350§ RI Ri BRI Bl Al RI Birgnlagol A Al B
. B§ A A§ A% R§330 R? RB 8310§ a% Rriré 52250. |
,,,,, i T L S oS Sty St ST EE irainy

29 Ai Al Al Blyg| B B; . Bj & B§310§3001295 225! Ai

80 By B & Aja«o;: Ri 8l 5325 310 (300 zaovggq qus

31 R 833055300;30§ Al A?azo‘E A A; A; " B zsoéz_q_sLVA

L 06 07) 08 09 1011 12 13 14, 15 1617 18 19120} 21 22| 23

oNTl 6 o 1 s ”3 I R R R R R I P
MEDi152 200 '190 :205 240! 265 290 zgov 15i32§7§>339 5335 340‘325 1330 325 1320 ‘305 2901260 7273272253‘1905190
uQ 205 215 jzoo §23° 240 zss ‘290 13021320 %73379 3349 igfp 348 335 ‘332.330 325! 1305 379707 12701250 238 wz15 210
LQ 175;190j1851179§ 220 1240 | 210 282 3101320 {325 328 330 320 325 325 310@00:230,255 230212 135.175

[,DEC. 1970 ‘
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IONOSPHERIC DATA

3h)

(G. M. T.+

45 E Mean Time

FOES (0e1 MHZ)
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IONOSPHERIC DATA

Ec. 1‘?01 LF-MIN (0e1 MHZ) 45 E Mean Time (G M. T+ 3h)
Station SYOWA BASE Lat. 69"00“’0‘5' Long. 39w35.4'E Sweep MHz to 15 MHz in 30 sec in automatic. operation
o> 00010203} 04! 05 06 07) 08, 09 10 11 1218114 15 16 17118119 20 2122 23

i cdivencer 1 : S " :
il E 713‘:;__13‘3713 141514 15 ,2°i: 20! 21 729:172715 Pl zoi 21?_7155 12 P13
"2 ”1_.93”1735 7155 15 ].6 307571__1_277279 _léf 19| Vzo_i. 33 zai zz% 21} 19 V16§ 195 19?7_7207”” 20|
3120 _29571”627 ?9,__?;,295_*85,19 2o|i 21? zoi 20 za; zef 23? 22, 34 13j 195 18, {20
4 h;_s_*}'”;zjﬁl‘;}zo 181315 20 16;‘ 18’ 19;“2»0 2243 395 19 149_}77179; 2.9;:”29 D12

5115 23/ B 223 15[3 26! 20| 22| 22} 29| 24| 51| 42! 40 30 281 20 1g' 13 22
61 20 20 19;f 18! 18] .20;5 52; 23} 19! 19} 19! 22| B! 515 23§ 50 33? 30, zo% . zo; 18 19539

’ Bj 19} 155 14 zof zz 26, 26 31; ze% 21j3 540 31 31} 201E 20 185 23, zgjv 22{ 191 15 ‘

81 20 18} 15} 20 14 43% B; 30? Bf aph O B; 52; 8; 58 37§ B_‘ 30?7719 19_3 15 22,:,,?,?,
MELD o 225 29 5q§ 85 30 21 30 51§ 51 41 29; 24 a2 B 453 4a; 4sj 30 19? 19 20; 21}
10 16! 160 161 15] 21! 16] 19! 18 18] 16; 18/ 21 21 20) 21! 21 23 16 133 19{ 23! 23’ 1’ 19|
111 161 205 18? 13 20% 183 135 15 18? 20% 21 22 zaj 21? 201: 19 20! .21'3 l,e,i,.“’ 16 15_; 1af 15 |
12 7135: 13;16; 16 320 20 zo; zoj 18 19 21? 19! 32} 29 22 20! | 20 20 zo_‘ 19
. 716%»20? z1i 21 23 27 29: 21 22) 21| 35 2z} 23 37: 20 3l 5132 30
141 23 325 3o§ 42 Bl B; a4 BE 23 214; 23:j 21 20| 20 23 719;”;9_‘
151 20 18 21} 20 L gy Bi B B g Bj B ol Bl 20! 30! 20| 18 18 18} 17
7'6 gq?zo?zo%zo 20? 21321;‘30 szzzjhoiaz 23521321523 48;22;”235 19»181‘20”‘ 175 18
14 16 _lbi zzj 8 zsf 215 18; 18} 19 lB? 19 200 21 20; 21: 21 20 19§ zzg 30 28 18 19 20
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Station SYOWA BASE Lat. 59500.4'5‘ Long. 39“35.4 ‘E Sweep MHz to 15 MHz in 30 sec in automatic operation
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vec, 1970 | [ were g | @ M T+ 3
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IONOSPHERIC DATA

[DEC. 1970 r H'F (KM) 45 E Mean Time (G. M. T.+ 3h)
Station SYOWA BASE Lat. 69 00 4 5. Long. 39°35.4 'E Sweep MHz to 15 MHz in 30 sec in automatic operation
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Station SYOWA BASE Lat. 69 00- 4 s Long. 39035.4'5 Sweep MHz to 15 MHz in 30 sec in automatic operation
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to 15 MHz in 30 sec in automatic operation

o9 ] 001 0102103104 050607 08 09f10 11 1213 14:15 16,17 18 19 2021 22! 23
. N Y I P AP .
591 60! 64! i 1 550 67 72 70: 76! 70\ 70, 70| 69. 68 65, 60 59! 62i 64 50!
427 o e - SLLILr 1) (1 I ; L e AW L el
2 2] i I F{ R R! i R R! B! : F! Ri R; ] ! : : :
52! 55! 57! 60 i loss |65 65 66 66 60! 63 56! 441 45! 51
3 ! LBl 8 F. B! B B _ | B! B B! B B !
441 46 ' 46 P 50! 55 i S SN : :
————————————————————— fomccofoiosmninnioak > + 4 + 1 4 H 1 1 b T * !
4 8! i Al R R: R: Al R ! B{ B! ‘ : ' | | ; | '
Lo4T) ! ! ! : 54 ; | 601 661 70 67 66| 48 48 49 43 44
,,,,,,,,,,,, I 2l [ 80 so1 561 48 491 995 63 4% |
5 ; ! F! ! : : ‘ ! 1 F' B
46| L 750 77 801 78} 77! 79: 70 68 72) 73 66 56 47 50
6| 501 85/ 81 82 80, 71! 72| 66! 64 60 61, 60| 60| 60 57 45 4%
71 511 91; 86! 84l 81 82 77! 74 71 T1i 71 68! 61, 63 65 66 63
Jesszasy . gt } ¢ i i i H ' R S g
; ' : : : . Bi BY BI C CI C I ot ¢ i
8 58 62! 105:100! 93 91 85! 79 ! ! : : i LS
c RIJ RIU : | : : : ! :
9 : YoB 117908 Yol 97 se. 780 77 75 12 65 67 70 68 60 57
E i . ' ' v ) i i = ' pommmn 4
RJBI A o o
10| 61, ;931 92, 89 80, 73 73: 70 69 70 66! 621 60! 60. 51, 45
ie Fy : : ] ' ' / :
T4 731 [ 72 720 67 641 63! 631 Tl 70 68 56! 47 52 48 52
12} 51 76 81 86 77 731 66 63! 64, 62 61 57! 55| 55 57 53 52
; o TR Poor N
131 54 91! 95 94 780 710 i 69 "b@:bgjslfés 68 61| 56! 57
: : : ! ¥ ! i (et sesatanties
141 57! 550570 63 68} 720 i Blasl Bleo RIEEl 47 51! 48! 4o
] . B g B! Vo
157 51 60! 55! 55 61 59! 67! ; 53| 48 46 52
: i B Fi ;
16 ¢ 35 65, 69! 72 70} 81 ! 189 ! | 57 56 52
170 49; a§§ o6 78 78 70 70, 73| 70 50, 57 53 55
FiJ_E: e i C
184 411 ‘J73‘ e G 73! i 1718 66! 60} 58 Ri 4si 46
1] F| 3 : ! : F
41 53, 60 59 60i 59 60, 63, 65! 63, 63 60, 58 50 48 48 4>
E B/ Al B, Bi B B! B B ' E C
201 43! g {1600 601 T 520 431 49’ 47 40
21] < A A I A ¢ ¢ ¢ ci ci ¢ c
! i : ! ! ; ; i i : i | ! .
299 Ci € € ci ¢ ¢ Ci ¢ ¢ ¢ ¢ ¢ ¢ ¢ c¢i ¢ ¢
sl © i (IR P P :
23] i b sEi 5Bl 55 59l 60l sai 55!
: ) : i B:
24 51153 6l 531 53 58 62 58 ]
951 B B, B! B B, B B Bl B
26] B8 Bl B Bl Bl B B! Bl B
""" B Bl Bl B Bl B BiyR B
27 : T e
28 B B, B B B, B! B{ B! B
AN [P ! i f ! } }
29 B! B! Bl B} Bl B C{ Ci B
A : ! : : i i
; B! B _ i PR
304 35 i Plsaisiiasl Boeol
i : : : i B! R!
814 47 U5§l(>2;651 B Bi )
00 ! 05 06 0809110 11{12: 13 14i15
CNT| 217 19! 10 14 131 100 140 151 16117} 211 17 190 161 17; 20
. A R A A N
MED! 49! 47 46| 521 57 60| 60} 67 72. 73| 721 72} 72 70| 67| 68 §
} - ‘ f S SR - -t g + " f 4 =l
- Lot oF I - T - [
UQi 521 54 57! 60 65‘62175‘84 88} 86 85 80 79 75 73| 10 62} 60 57| 53! 52
o . P P : 1
LAl 420 451 43! 46| 53| 53! 53] 60| 561 60! 61 65| 64! 60! 63! 64 521 48 48| 45| 45
SRR S e The  Radio  Research  Laboratories,  Japan
JAN, 1971 LFOFZ (0e1 MHZ)]



122

JAN, 1971W {

FOF1

(0601 MHZ)

IONOSPHERIC DATA

45 E Mean Time

(G. M. T.+ 3h)
Station  SYOWA BASE Lat. 59000.4,' 5. Long. 39n35.1. E Sweep MHz to }5 MHz in 3Q sec in automatic operation
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' i L! R L! B! L ! ! ' COHL LD L i ;
1 oo Py By 4804804801530 4801500:500 ;
; LA LR
2 ' Al Ri4s0
- 4 I el 380
3 5 B/ B Ri B
= - : A" ,,,,,,,, b R
4 : * e 480/500
5 P § o A?aqo 460147 ;Hag 480 E480147o
oA Bj B, _ ! LR LRI
o P 1 430430 458 460] Rl4g0i4g0 "is500i520
; i : : 'L !
4 i 1330} . 430 axo 420 440 450 L;490: 500 505 500 530 i
e it AL k ekl al
: : i ; i R R : ! Bi B
8 . 4501470 of " L; !
BNt ISR R S HE : .
' ! i ] . ! ] ]
9 oo L‘soo: A‘soo 50050 =5ob;5ob
e bt + + - 4 1 - PR "
10 E i 460450 «70 480 sooigo 1490/ b
R ¥ R, | 5 { b ]
14101400] 1450450, 450 48049 {470
405 141014401450 460 480 480E 480‘470
1 LA |
| A‘ 470! 470 uvB 14901500 500‘ -
A; ‘418‘430 440 L0 470 490 4705 Bé B
: A4 U -
350 360! A§44o 450! A:4so\ B1¥sB 4504801450
COR ‘ bl oBiOR
A; 450 470‘480w B; !
B , N S T S T 1
! 2 . Al B!
400 14401450{470 /460 450 9014801 | "ia80 ;
,,,,,, H et O R Bchf I A,
; ! Al 1 ¢ e ¢« : i
T P : - NS R P bl S R
VORI T Al Al e : i
i3901 14301450 450{47014701480470 495 455 455 a7t
. < . . s 4 i v R I de .
RIS Y A, 5, Bl B B B Bl B Bi | RI
3501350 . f : b {7 14101390 b
ci ¢ ¢ ¢, ¢l ¢ ¢ ; ci C ;
d ! : ' : : ! ' ; ~
ci c¢i ¢ ! ! ;
R S . SO S N
c: I - : i ' '
: cf 460 ! 460 650‘460 450 L; L; ;
B L cchd RS NN : .
Li Bf A B, B B} :
PoB 450 450 450 1470 T :
i = S e oy i i T
8! B! B ! B! B! a; Bi B! B! B! B ;
B/ B B B B B B: Bi B B i
B: B' BY B; B! B! B! B! B! B !
i e e i A - |
B/ B! B i B Bj Bi Bi Bj }
-+ : i i f | - [ S S ;
: © B: B, By B B B B! Bi L: R} B! P
; e ol et ool RIS T
! i Al B! Bl B! B R! Bi Li i
: 7 Li | _BE . L 450 e
i Al AL AI Al ORI Al R! !
P AL A P A8 4sb |
00 ;0102 03} 0405, 0607} 0809 10] 16117 ;
. TP b Pl ool
CNTy v 1 4t 1} 2 63 9! 11} 13! 15} 16} 10: 6 si 3% 1 |
- + i ceem i ' ' i ' | ] e - $omemem
MED | 3151350 390 400 410}440 450146034701480 480 |485 1480470 470 450 440‘420 bl
ua | ! iaas? ‘400}420 445 460 a70 4805490 495 1506 15001500 1470 | 470 455 430 b i
- + pmomas -+ ' g ; A fme e
qu . izgsr .360 400 4.30 450 u.so 450 455 470 é_l¢605480i470 460 ;450 :4304405 ' E
The Radio Research Laboratories, Japan

JAN. 1971 J tFOFl (0.01 MHZ)



123
IONOSPHERIC DATA
I»JAN. 197j LFOE (0,01 MHZ) 45 E Mean Time (G. M. T.+ 3h)
Station SYOWA BASE Lat. 69woo‘4.5. Long. 39( 35.4 ‘E Sweep MHz to 15 MHz in 30 sec in automatic operation
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The Radio Research Laboratories, Japan
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IONOSPHERIC DATA
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' IONOSPHERIC DATA
JAN, 197171 ‘ F=MIN (0o1 MHZ) 45 E Mean Time (G. M. T.+ 3h)
| S ) - S
Station SYQOWA BASE Lat. 69000-4'S~ Long. 39\35.4 VE Sweep MHz to ]5 MHz in 30 sec in automatic operation
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3 LB ' Y B! : ' Bl B! B B! B: B i i
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IONOSPHERIC DATA

1|

45 E Mean Time

AN, 1971 | M(3000)F2 (0,01) @G M T.+ 3h
Station SYOWA BASE Lat. 69(00.4,5‘ Long. 39”35~4lE Sweep MHz to 15 MHz in 30 sec in automatic operation
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IONOSPHERIC DATA

t;JAN. x97x1 l HYF2 (kM) 45 E Mean Time (G M. T.+ 3h)

Station SYOWA BASE Lat. 69Boo.4‘5. Long. 39“35.4'5 Sweep MHz to 15 MHz in 30 sec in automatic operation
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The Radio Researct. Laboratories, Japan
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IONOSPHERIC DATA

45 E Mean Time

’7JAN. 19717‘ L HYF (KM)W (G. M. T.+  3h)
Station SYOWA BASE Lat. 69V00.¢,»5. Long. 39v35.4 ‘E Sweep MHz to 15 MHz in 30 sec in automatic operation
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