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PREFACE

Vertical soundings of ionosphere at Syowa Station, Antarctica, have been carried out
through the sponsorship of the Polar Research Center, National Science Museum, Ministry
of Education and the data have been prepared at the Radio Research Laboratories.

LOCATION OF SYOWA STATION

Geographic Geomagnetic
Latitude Longitude Latitude Longitude
69°00.4'S 39°354°E 69.6°S 77.1°E

MAIN CHARACTERISTICS OF THE IONOSONDE
USED AT SYOWA STATION

Item Specification
Frequency Range 500 kHz ~ 15 MHz
Transmitting power 10 KW (peak value)
Duration of Sweep 30 sec
Transmitted Pulse Width 100 usec
Re.;?;éigﬁi tg(rjeglljlzgcy of 50 Hz (by power frequency)
Frequency Scale every 1 MHz
Height Range 900 Km
Height Scale Every 50 km
Total Receiver Gain 120 dB
Recording Method 35 mm film running
Power Supply 100 Volt AC, 2.5 KVA
Transmitting Antenna 25m high vertical delta

terminated by 600
Receiving Antenna 25 m high vertical delta

terminated by 600

SYMBOLS AND TERMINOLOGY

All symbols and terminology in the table of ionospheric data are used in accordance
with the First Report of the Special Committee on World-Wide Ionospheric Soundings
(URSI/AGI), Brussels, September 2, 1 1956, and the Second Report of the Committee
May, 1957, supplementary to the First Report.
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Terminology

;‘)ﬁ 5 The ordianry-wave critical frequency for the F2, FI and E layers
fz E respectively.
foES The ordinary wave top frequency corresponding to highest frequency at

which a mainly continuous trace is observed.

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

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

h'F2 The minimum virtual height of the ordinary wave trace for the highest
stable stratification in the F region.

h'F The natural and most significant F region virtual height parameter is
that for lowest F region stratification. This will be denoted by A'F. Thus
h'F. is identical with the current 2'F2 when F region stratification is
absent, e.g., at night, and with the current 4'F1 when F] stratification is
present.

h'ES The lowest virtual height of the trace used to give the foES.

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 f-min.

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.



b.

~<

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

Conditions are such that the measurement cannot readily be interpret-
ed, 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.

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 outside the
height range recorded.

Measurement refers to the extraordinary component.

Intermittent trace.

Third magneto-ionic component present.

Qualifying Symbols

Used as a preceeding symbol on monthly tabulation sheets.

D

E
I
J

c

greater than .....

less than .....

Missing value has been replaced by an interpolated value.

Ordinary component characteristic deduced from the extraordinary
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 magnetoionic component.
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FiE
360 3«5 335 355 32bi306
: i Stetidd bl
Bid R
1315
I Snlcd
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IONOSPHERIC DATA
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274 T Pt 360:230 270‘230 220! 225! 230 220 215'180i 225 230, 1 1

4 e ' . i + e oo ; o P

A A A A B A B B B! B ' ! ! Al B A A
il T P | zeo 20 B 230 220 250 205 220 2400 % A

1 ; ==t ; ; t A S -

Al | : A A A A A : Al ! ' Al
29 280/ 315i 3158 | | 300 210;258 225 220 558‘225;22012L5 230! 225! 245] 230 330
s0. A A Al B B B B A A B B _A 8 B 8 B a
) [ S T - ! ; i 250 230 225: ' ! ;
31 A A A A A A A A A B LB B B B B B R A A
o Tk 500/ | 250 245 250 225} 250' 250, . | | P
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MED 310! 300; 300! 326 311 340/ 330, 308 300, zao zaz 232 220 225! 220 215! 216; 230 230! 235} 242 20 360

! ! 1 ' : T Al
va ; 3003;952%50 370 360\310‘350 3205300 210 250! 232} 226! 230; 220 232:240‘245'250 290;
| ' ] Al i ' f :
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IONOSPHERIC DATA
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F=MIN (0s1 MHZ) 45 E Mean Time (G. M. T.+ 3h)

Lat. 69 00.4 S. Long. 39 35.4 lE Sweep MHz to 15 MHz in 30 sec in automatio operation
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R Hour i ) v i i | v | i v | i i i 4
,n?\ 00 01; 0203104 05 0607, 08 09,10 11 1213 14;15i 16 171819} 20 21 322: 23
q FUFUF B A Bl B JF ' EUE Fi_Fi .
1275290 | 265 270 285 285 275 270 2851295] 290{ 300310 /320{325 315 320 310 310
< A i ) - S H S UDERE: SuBU N S | N -
R_F Fl R : o 3
2 3951255 127? 216 %63 250 260 265 270 275 280 2751 290 305300 325325 330335 320, 3251 aos 305
Fl R JS : ‘ R T NI I T
8 2751275 zso R¥B 353 260 265 270 270 270 J65 270 290 295300 305 315 315320 320 310 300 P
FF s BL R _F i i i RN RUR
4 ; R ¢ "i2s51250 1245 275 270 260255295 3151325 315310 325310! 315 1265
- : ke b AR Rt Rl AL . a
A Rl R ) R ' ' ! 1 . F R:_.F
5 . Tlz700 2452601275 280 270.275; 285285285 290 316305 Riab
JRTT - o R
6 1300 290 280 275 255250 265! 255 265 265 255 250 27527012901 3051300 /310{310 315 310~ 310 595
7 I FigR R B a‘ R F _Fl_ poo ey TR
7 2?9}2?55”77‘255 e ;zso‘zeo 2601 250’ 270 270 2701290 270 310315 320 305;300‘
g YR, SYR 4R AL : £ LELA S B
; 295‘275v265;255 60, 235 265 zso:zso 255 275 260 295 90 2853001290 315 2801305 |
) 65/ | 12392 i kvt ikl Ko St O TN Ll
Al B! Al A i F Fi : ] !
9 305, A | 12451240 255 365 1280 265 2"°3275:27°i25° 285 315|325 325 315310 300 310
- L ! oo Lot e st el el |
F Ri R! : i i \ | i !
10 305 286 285 398 498 200 265 265‘2801270,275 2801290265315 310;310:3251320 330325 1328 295
CIETTRTTRYTRTRTRTTER U T g
11290 285! ‘ : ; i 235! 260 250 260 2651 265: 295 zes 285! 325 315 300,
B A A R B R R ! B B i RIS R
‘2 i ! ;215 255‘550 ‘ 270! 2652801 295 290-310‘ 26/ 308 325 325 310
Al A B oo IR =
13 : 1 265! 255 245! 255 245 265;265‘265‘260 265 275:290! 275{ 285300300 315{ 305 325 320 310
e TN 265, 1€63; Ko it
R U s R! E RigJ RIyJ R: : : i H ! !
14290/ 295 Y93 270 fvo;zeo fso 245 550;35513601270 270 280/ 285; 305 295310 315 315 305:315] 415 310
: 4k ol 1£22 T bbb e Bt L bt edetd Kbt Tl D
s YR R F_EF C N - RR
290/275, ! 265;25512753265 265/265 265 265 280} 295 300! 31013201310 310:310: 315 300|320
R R Al RI__ TR UF - e $
16 ; [270] 71245 255 255] 265 255 275|290, 295 2901305300330 345 315 300,
171 Si i RIJR RiJR R P RN R I R R
‘2850 | 270; 1270: 270\ 260 260/ 270 270 255‘295;295:310 315!3251320| 330 305 300
" ! Rl € € C A ¢ ¢ ¢ C ; t 4 F Al R R
3 3200 | P 1275 275 270 295 285 290 2951300 315 315
R S S B _R | RJRJRJR TR T s
19 : 280! zvo 1) feswfeo 265 270 275 215, 300 310{ 305 290/ 305 315 335/ 310!
R A A Al _F F | JE UV URER
20 3 1260 1 255! 240 245 ‘26032501245 265! zeo zao 395 390:295f305;335 305 (275
s A R RUF ! RIUR B i R
21 ; R R 355 245 240 245 265 1255 260, 368 Bl24s 2500 260 305 A 305 295
COF A B R R R R 8 B 8 B‘ "Bl B B B‘ R R R TRIUF
221260, | A . 250, e ; L i ; 3200 305
B BUF "R R A B B B B R . —t—a! R CEA
289 %1 285 A : P T 255 zeo zeo 290; 395 280!
A B B B B B 8 A B B B B B 8 F R R
24 : aslo; P 1260 235 1300320
B B R R B B B8 B B8 B8 B R B‘ B R R Y] F; A _F _F
P ; ‘ P o 325 1260 280
AAUR T B RTRTE B B B B R T : T
245 265 | P ‘ i 285! 275 310 300 295335 290
B R _F_F F F FJFE_F_ Fl
200 285 2700 O N2sbiazf B Pl FideE 265 265! 250 2651 260! zao 290 295 3oo 335 325! 305
B B R i LR - B B R
P 260 245 258 245 265 255 275 285 280 250 : 310 295 315 325, 3oo
e ; 1 €22 ik Kt ; .
R! R! F ] ' i ! H ]
0. : 255 260 255| 270! 270, 260} 270! 270} 285 280529052903295 305! 295/ 256
A AU R T I . N N S S B Y
| 275 | 235 265/ 250, 245/ 255 270 270} 260' 270 275! 275 280! 295 295 315 310 315 300 313
31' ‘ . ; A § | |
100 01 02 03, 0405 06 07 08 09 10111213 1415 16 17 18 1920 21 22 23
CNT 14 16 o g 13 15 18 21 19 23 22/ 22 25 26! 251 26 26 263 ze‘ 260 270 23 21 17
k | R ! : i ' ‘ ! : ; : ' T T
MED! 290 285 270! 270 2651260.252‘250 255 260! 268! 270 270! 275! 285! 290 290 295 31 310310 300! 305
UQ) 298! 292 285! 275 270 zaa‘zes 265 265! 265 275! 275 275! 290! 295] 305 305 310 320/ 325 318 322 320 310
LQ 275}215};§$§; 250‘255 245 245 248 255/ 260! 260, 260; 270; 270! 275| zas zas 300 310} 305; 300 300 290

\,

NOV, 1971J

LgrtaooO)rz (°'?4J

The

Radio Research

Laboratones

Japan v



IONOSPHERIC DATA

I NOVe 1971 L HY'F2  (KM) T 45 E Mean Time (G. M. T.+ 3h)
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oo 00/ 010203104 0506 07 08 0910 1112 1814 15 16 1718 19 2021 22| 23

1 3 3 ; 1430 350 315340 350 365340/ 3301325, 280255 ; i

3 + y . .3 ‘ L R [ - - r 8 i - . + 4 + IR,

| ' ! ! ! ! : ! ! j i | i ! ! !
2 P L1 Liis0!3s0 34513301320 325 340 300’ 280250 L; Lo : ;
3 oo i3 053703350 330! 350 3301330, 365330/ 300/ 300 2751 B bk
,,,,,, L - Rl it Rtk bacotea Tobine b L/ TR N SO, LR SO NOY
| ; ‘ 1 N L A
4 oo i aao 400;605;658]345;350 375,355 330,290 280 ; N
IO VOV U IV Mdd bl s ol Takabid - H A (. T
P ; Ry b i N - ! oo 8

5 R 395/ 1400/ 14101360/ 345370} 345355350330} 315 {300 270 275 |

s ! ! i i : i ! : L; L L i

6 | : 1475 380! 390 400! 350! 375 400 360 375/ 330/ 315 P b

o1 ; i B B R F I 1 P o

| 1 o 1410} 400/ 450 630;380 310 330, 310{345 280 bl
o ; R R s e e S e e e e =]

8 ! i Li 550 400{ 420/ 390! 395370 4253320 555 330 3051 L}zvo} . ' : '

: ! A AR g i o [

9 1 ; i 71 713901380 350|350 360 365;355;350iaao 33012901 245/ ; 3

i .- . Tl UL | T
10 ; 295' 375/350! 3501 350/ 325/ 330/ 325 325290/ | 280 280 L; 1260 ; }
! | Al AL A RUAD R ! ‘ | I | i
" | : : ! ; 1470395 430 azs 420} 450! 3501 350 ! - | {
o -4 » ' ' ¥ 4 + . i i ‘ I ' FE—
‘ ‘ ' R R R i B : [ T : ‘
1i2 | P 470 410 380, 585 13700360 " i325] ; i
9 ! R P PoLoLlo b i -
1 410! 380] 380! 350 350! 350 360} 390 350! 330| 270! Tl260 i i
=5 ' = ' t v i il t HEes ] i T
14 380 405 400 400} 355 350! 345 345 345 330! 330; 300} 330 Lok :
' . . v ot i + ' -3-- t T e S Al
! ! ' ; | ! ' ! ' ' ' | Vb ' |
15 ' i ;3751345:320 340, 350: 350 350; 315/310! 300! 310; 270 L: ' ! ' i
! ! i : : ; : : | i oL L ' :
16 ! ; i ;375 375 420i 415 3701 370! 390 350! 325 330! 280{ 300! | 1240 ; ;
17 P 3325 325 310 320 340} 330/ 340/ 350/ 330! 310/ 315! 300! 280} 280 /250! ! 3
,,,,, . ! ‘ s i [2oaett, ekl I A
P ¢ ¢ A ¢ ¢ c c - T ;
18 : o 1 P ; 1310 330 330: 330: 330 330310 300 245 : ;
+ + “ + 4 + - - . L} M -
: b : : 1 : : L L : :
19 P 3ao‘3so 330 320 330/ 340 325350, 325 325‘305;290 foLiog0 i
20 i asé'aso 475 465 380 400! 420’ 430 380 350, 3503201300320, 255 |
21 : ! Al 3 . RIY R . _BI B - | :
' 450 475\ 490! 495, 425; 1 490 425‘ 475! 1 500! 430:475: ' i
S ket I - LT - : .
o : R R B B B B B B B B R A 3
) ‘ | ! P H H f sl : ; .
F A A B B B Lol ‘ R LI L ¢
283 ¢ o4 01 b 500{400 P
91 o : B A B B LRIOR I
..... b1 320 N . y ‘°° 450; ! R
- i Y T
26 : : ! U R ! B1 BB R B B B B B B B i L L i |
L 510} 450! Lo O i 350 iy
3 - ,,,,:A.......?,” - E ...... i B: e R: ! i iy : ‘ t —— - :» ————— ? 77777 ] L: ; !
27 i 1340 ; ‘445 430 aoo 375 370 370 3451400;asozgp97;§o=;§9{3}oquo i o
S R R R a0 ool B B B B L
] 1430:4301400 375 350 315 360 330.330-400, S R & P T o
M U TS, S 0. 420 < S RO S .
‘ : ' Rl R ! | L i ‘
2 P 430 71 7395 310 350 340 345! 375! 360 350! 330 330, 305 320! b
; ! A ; : i ‘ L ! i ;
30 e | 560! 425 425 410 400 350 360 390 aao 350;355s355 azs) Ui P
e S P 1560 425, | bidelebe fothd Los NS R SO
31 P | | ; | § ; ? P P
00 01 02 03 04:05 06 07 0800, 10{11 12 13 1415 1617 18§ 19120 2122 23
{ L 20 9 15 19 20 22 24 23 23 zai 24 200 16 o 8 1 |
A 4 T Tt I ¥ i S e s i g f" I R T i R
MED L 332 3303505 aoo 398 375‘3521350:360 360'350134013335322 322‘290 260 215, |
uel i 1| 430‘450 aao 422 410 398 312 380 3aorgpp 362\35§ 350! 380‘3}95289 el
Lay & 325,31a 360| 350 350 50‘340 348 340; 325, 330} 295 290! 2951210l250 P
The Radio Research Laboratories, Japan
Linov. 1971 1 ‘ HYF2  (KM)

55



56

IONOSPHERIC DATA

Nov. 1971 L H'F  (KM) 45 E Mean Time (G. M. T.+ 3h)
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| NoV.e 191?; L HY'ES  (KM) 45 E Mean Time (G. M. T.+ 3h)
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Station SYOWA STATION Lat. 69 00. 1» S. Long 39”35-6'5 Sweep MHz to 15 MHz in 30 sec in automatio operation
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DEC. 1971

IONOSPHERIC

E-'OFZ (0ol MHZ)

DATA

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

DEC. 1971

L FOF2 (0ol MHZ)

Station SYOWA STATION Lat. 69“00.6' S. Long. 239 35.4 E Sweep MHz to 15 MHz in 30 sec in automatio operation
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IONOSPHERIC DATA

DEC, 1971

FOF1 (0,01 MHZ)

DEC, 1911 [ FOF1 (0,01 MHZ) ‘ 45 E Mean Time (G. M. T.+ 3h)
Station SYOWA STATION Lat. 69600. 4 S, Long. 390 35.4 E Sweep MHz to 15 MHz in 30 sec in automatio operation
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IONOSPHERIC

DATA

‘ DEC. 1911) { FOE (0.01 MHZ) 45 E Mean Time (G. M. T.+ 3h)
e TP SRER | — S——
Siatio!l’SYOWA STATION Lat. 69 00. 4‘ S. Long. 39 ‘ 35.4 E Sweep MHz to 30 sec in automatio operation
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IONOSPHERIC DATA

FDEC. 1971

LFOES (0ol MHZ) 45 E Mean Time (G. M. T.+ 3h)

Station SYOWA STATION Lat. g9 00-4‘5~ Long. 39‘35.4-5 Sweep MHz to 15 MHz in 30 sec in automatio operation
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T ¢ ¢ G G G G G GiJ_XiJ X
] 34 32! 35 : ‘ 32 | 36 36 46}
‘ X R JX G GEBEB GEBIEB
3 330 35 38 Yehi 420 39 44 4l a2’ : E55 EsB 1Es2EB
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G G J X JXJdX G g O SR T S S T 1 3K
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IONOSPHERIC DATA

DEC. 1971} ' F=MIN (0ol MHZ)—{ 45 E Mean Time (G. M. T.+ 3h)
‘Station SYOWA STATION Lat. 69 00. 4 S.Long. 39 35.4 E  Sweep MHz to 15 MHz in 30 sec in automatio operation
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