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INTRODUCTION

This data book gives summarized results for vertical soundings of the
ionosphere at Syowa Station. Antarctica in 1991. The observations were
conducted by the Communications Research Laboratory under the sponsorship
of the National Institute of Polar Research of Japan. The location of the
station, specifications of the ionosonde and symbols used in this data book
are as follows:
LOCATION OF SYOWA STATION

Geographic Geomagnetic
Latitude Longitude Latitude Longitude
69° 00.4'S 390 354'E —69.80 78.20

SPECIFICATIONS OF THE IONOSONDE USED AT SYOWA STATION

Items Specifications

Frequency Range 400 kHz-15 MHz

Transmitting Power 10 kW (peak value)

Duration of Sweep 20 sec

Transmitted Pulse Width 80 tsec

Recurrence Frequency of 50 Hz (by power source frequency)
Transmitted Pulse

Frequency Scale every | MHz

Height Range 900 km

Height Scale every 50 km

Total Receiver Gain 120 dB

Recording Method 35 mm film and video fax for ionograms

Power Supply 1000 volt AC, 2.0 kVA

Transmitting Antenna and 30 m height vertical delta terminated
Receiving Antenna by 600  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.
c. 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 frequency 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.



Symbols
(1) 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.

K  Presence of particle E layer.

=

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.

Conditions are such that the measurement cannot be interpreted.
Measurement refers to the ordinary component.
Man-made perturbation of parameters—Presence of polar spur traces.

Range spread present.

~ O v O Z

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

V  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.
Y Lacuna phenomena, severe layer tilt.

Z  Third magneto—electronic component present.



(i)  Qualifying Letters

The following letters are entered in the first column before a numerical
value on the monthly tabulation sheets.

D Greater than.

E Less than.

J Ordinary component characteristic deduced from the extraordinary
component.

M Mode interpretation uncertain.

0) Extraordinary component characteristic deduced from the ordinary
component.

% Value determined by a sequence of observations, the actual

observation being inconsistent or doubtful.
U 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 according to magnitude; the lower quartile (LQ) is the median
value of the lower half.
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JUL.1991

IONOSPHERIC DATA

ftEs (0.1MHz)

45°E MEAN TIME

(G.M.T.

+ i3 H)

STATION Nankyoku

LAT.69°00.4'S LON.039'35.4'E SWEEP 0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING
H
p\J00[{01(02(03/04(05(06(07]08(09(10({11]12/13[14[15[16(17 18(19]20121(22/|23
B BIE BIE B|E BJE BIE B[E BJ[E B[E B B[E B| Bl B[E B
1| 43 27| 44| 44 44| 31| 25 37 3d 29| 30| 24] 23] 20 29 25 20 40/ 30
E B[E B Bl Bl B| B|E B[E B| B|E B[E B|[E B[E Bl B ﬂ B| B
2| 31| 33 33 34| 34 32 30/ 30| 31 50/ 30 27| 300 29 30
B B B Bl Bl B Bl Bl B[E B[E BJ[E B[E B[E B ﬂ
3 46 55/ 51 34| 42 60/ 50 18 29 21| 32| 38 45 31
B E Bl BJE B[E B[E B[E B|[E B[E B[E B| B ﬂ
4] 70] 71| 32110 42 36/ 48] 60 62 41] 24 54/ 30| 23] 20 27 18 19 26 28
E B E B[E B[E B[E B Bl B B Aﬂ
5| 32| 36 31| 27| 30 32| 28 32| 32/ 15 19 32| 57 37/ 20 19 23 15 16 34
T8 [ B 3 B B B
6| 31| 32 32| 42| 45| 45| 42| 45| 40| 27 16 22 16 18 18/ 20 20/ 32 32 24 30
Bl B E BIE BE BE B[E B[E B[E B[E Bl Bl Bl B B
T| gs| 80| 36 34 38/ 70 36 40 16/ 26| 56/ 60 25/ 24] 20/ 15 19 32
Bl Bl Bl B Bl B ﬂ Bl B ﬂ Bl Bl B B B ﬂ Bl B
8] 52 42
B B8 B B B B B B 3’ B s| B B B B B B B
9 39 95
B Bl B Bl Bl Bl B B BJE B BE B B B
10 78 73 70 56 53 32 27 21
B E B Bl Bl B
11| 32/ 30/ 70 60| 45 40 35 60 l 28 32| 28
Bl B B B ﬂ, ﬂ Bl B B B
12) 3¢ 40| 45 40 45 45 40/ 33| 40
Bl B Bl B B
13| 50| 36 72/ 89100] 47 71| 32 35 22 90| 45 55 35
B Bl B B BI Bl B/ B|JE B
14] 90 95/ 38| 34 33| 40 24 43 57 37| 38
B Bl B Bl B Bl Bl Bl B Bl B B
15] 40/ 45 42 36 25 g 32
E E BIE
16| 31) 36 35 42| 46/ a0 45| 42| 34/ 37/ 37] 27 30/ 32 52| 21| 26/ 44) 18 16 32[115 50 45
Bl Bl Bl B B Bl Bl Bl B|E B[E BE B B
17] 42 95 80| 45| 42| 45 52 50 47 25/ 45 35/ 43 69
B ﬂ Bl BIE B[E B E BE B
18| 90/ 47/ 70/ 95| 32 75 47| 37| 45 | 31 30| 22| 24| 30/ 18 26 16/ 45 42 80
B B Bl B B ﬂ ﬂ B[E B[E B[E B|[E B[E B
19 41 37 42 41 40 51| 30 25 19/ 40/ 21 32| 39 35 90| 94
B ﬂ7 Bl Bl Bl B[E B| BIE B
20| 52 32 41| 46 36 50/ 45 40 34 52 20/ 36 37 36/ 57] 45 45
B ﬁ B[ B B B| ﬂ Bl Bl B| B|E B|[E B[E B|E B[E B
21] 42/ 70 33 45 30| 30/ 24 3d 14 33 41] 46
B B B a‘ BF B BF BE BE BE B 3‘ B B
22| 90 70| 52/ 75 90 51| 57 40 50/ 24| 30 45 35 40| 42
B B BI BIE B[E B|E B[E B|[E B[E B| B[E B
23] 40 41 65 37| 32| 32 45 40 50 30/ 21/ 26 17 30 20| 40| 20 45 43
E B BF B E B
24| 38 35 36 34 32 32/ 43 31 25 25 37 55 26 25/ 34| 38 18 30 32[ 12 14) 30 32
E B BE Bl B|E BE B E BI[E B[E Bl B
25| 34 35 41 45| 45 37/ 28] 12[ 10 34 19 24| 40| 21] 28 20 17 23 21 41| 41
B E B[E B E BE B[E B[ B Bl B
26| 45 45 85 50 46/ 42 46 32 38 32| 25| 23| 16 16 16 15 30 18 21| 26
E BE B E BE ﬁ E BE B| B
27| 27 31| 31 41| 44| a5 51) ae| 32 12/ 12 20[ 22] 22[ 19 16 26 36/ 17 15 11 28| 48
E B E BE B[E B E B[E B|[E Bl B B
28| 58 70 42 45| 36 37 47 41] 51 46 34 23 32 26/ 23 17 18 16/ 15 13] 10 14
T BE BE B T BE BE B B
29| 17 28| 35 38 27) 36 41) 23 13 15 20| 23 22] 27 35/ 30[ 20 17 18 18] 15 12| 34
B E BIE B[E B[E B[E B|[E B[E B[E B[E Bl B
30| 45/120/ 46/ 45 36/ 70/ 60| 35 a1 27| 22| 40 35/ 30/ 18] 19 15 15/ 10 32| 43 40
B E BE B E B E BIE B
31] 38 45 45| a8 a1/ 27 12 12/ 13 20/ 22| 26 31 22/ 18 11 15/ 17 16 12/ 27 22 35
00(01(02/03]04(05(06(07/08(09/10(11(12(13(14(15]|16(17/18({19(20(21]22{23
cNT| 219l 28| 26 24| 25 23 21 22| 22| 16 13/ 14] 15 19 22| 22| 28| 28 23 24| 15 17 23] 26
U T U [0 [ [0 [0
MED| g9 41| 43 43| 42| 41| 41| 36| 36/ 36 24/ 23] 27 26/ 23] 19 22| 22| 18 23 35 35 40 35
U Q| 52l 70 70/ 48| 46 47 47] as| 45 43 36 27| 55/ 37 35 26 30 32] 29 32 40| 45 45 43
L Q| 39 34| 35/ 39| 35 36 31| 31| 32| 20/ 18 22| 23 24| 22| 19 20/ 19 17/ 17 15 27 28 30
J[JL .1 99]. ftEs (0.1MHz) COMMUNICATIONS RESEARCH LABORATORY, JAPAN



JUL.1991 fnmin

LAT.69°00.4'S LON.039°35.4'E

IONOSPHERIC DATA

(0.1MHz)

SWEEP

45°E MEAN TIME
0.4MHz T0O 15.0MHz IN 20.0SEC IN MANUAL SCALING

STATION Nankyoku

(G.M.T.

+ 3 H)

H
p\J001(01({02(03({04(05/06 07‘|08 09(10/1112(13/14(15/16(17(18/19(20(211(2223
B B B Bl B
1{ 25 21 24) 24| 29| 24| 23 23 30/ 29| 30 24| 23] 20| 29 25 20 40 29
Bl B| B B B Bl Bl Bl B
2| 29 30/ 29 30 30 25 30 30 30 500 30 27 30/ 29 30
Bl B B Bl Bl Bl B Bl B B
3 30 25 25| 23 25 60/ 50| 18 29 21] 23] 21 24 24
B B B B
41 21 28] 24| 23| 24 28| 24| 24| 23 28 24 54/ 30| 23] 20 27/ 18 19 21| 18
Bl B Bl B
5| 14/ 14 20 23] 24 24 24 19 15 10/ 19 24| 17/ 14 20/ 19 23 15 10 10
-
6| 14/ 14 14 14| 20/ 20| 17 19| 17| 18 10| 14| 14 18/ 15 20/ 20/ 20/ 19 24 15
Bl B Bl B Bl B
T| 24| 22 20 23] 20| 18 18] 28 14| 26| 56 60 25 24| 20 15 19 | 22
Bl Bl Bl B Bl Bl B B B Bl B B B B Bl B B B B ﬂ Bl B
81 40/ 30
Bl Bl Bl Bl Bl B B Bl B Bl B Bl B B ﬂ B ﬂ B Bl B
9 30 30 L 61] 40
B Bl B Bl Bl Bl B B B B ﬂ Bl Bl B Bl B
10 30, 30 55 56 53 23 20 19
Bl B Bl B|] Bl B B Bl B B
11] 23 18 23] 25| 23] 23 35/ 30 56 31 30 24 20| 20
Bl B B Bl Bl B Bl Bl B B B
12] 17 17 19 24 31| 29 300 35 24/ 19 25| 23 24
Bl Bl B B B
13| 24 18] 24| 23] 50| 23| 18] 25| 24 20 25 13 17/ 10/ 12| 18 20 9| 10
B Bl B Bl Bl Bl Bl B B B
14] 20 18 11] 10 15 13 24 14 14 10| 9 10/ 14/ 18
B Bl B Bl Bl Bl Bl B B Bl B Bl Bl B B B
15] 25 30 20 20 18 30/ 29 10
16| o 11 10/ 10| 10 18 12/ 12| 18| 18 18 18| 30 20 18 15| 16 17 18 16/ 10 18 23 18
Bl Bl B Bl B Bl Bl Bl B B
17| 10| 25 10 24| 17| 18 24 so0| 47/ 25| 9 15| 9| 10
B Bl B B
18| 11 17 20/ 19| 23] 16 17] 23 18 31 30| 17] 17 30/ 18 8 10/ 8 8 9
B B Bl Bl B Bl B B
19 30] 18 19 18] 28 51/ 30 25| 19 40| 18 20| 10/ 9 15 24
B Bl B Bl Bl B B
20| 14 14 25 24) 15 15 18 15 22 52 200 8 24/ 8 17/ 10 8
B[ B[ Bl B B B Bl Bl Bl Bl B B
21| 15 15 24 27 30{ 30 24| 30 14 9 9
B B B B B B B B B
22| 15 20/ 10| 23] 12 1g| 17 40 50 24| 30/ 45 8 8 10
B B Bl B B
23| g g 30 17 23 9 19 23 50/ 30[ 21] 26 17/ 30 200 8 8 8 8
B
241 10 20 9 8 15 28 12 8 8 10 37 55 23 25 17/ 17 17 9 11| 8 8 8 8
B B B
25| 9 10/ 13 16 17/ 16 10 10 10 18 19 24/ 40 17 10/ 20/ 17 23 16| 16/ 17
B B B B
26| 16 15 24 18 17/ 18 17 10| 23 26/ 25| 23] 14/ 14/ 9| 15 30/ 138 20) 17
B
27| 17 14| 10| 15 18 17 14 10 10 9 10/ 20| 22 17| 19 16 9 10/ 17 15 8 14/ 9
B B
28| 8 15| 25 20| 33 24 17] 200 17 17| 15 23] 22| 22 23 17] 18 10| 15 13 10 8
B
29| g 8 10 10| 18 18 15 23| 13 15/ 13 14| 18 17 18| 15| 15 15/ 18 18 15 8 8
B B
30| 20 20/ 15 9of 15 20/ 18] 15 20 22 22| 40 35 30/ 18] 19 15 15 10 8 8 8
B
31{ 11 10 25| 15/ 14/ 9ol 10l o 13 20/ 17| 20/ 17 18 18/ 8 15 17 9 10 9 8 9
00/01/102(03{04(05(06(07108(09(10(11({12/13(14(15/|16(17|18(19]|20(21(22|23
CNT| 39] 31 31 31) 31) 31 31] 31 31 31 31 31| 31 31 31 31| 31 31] 31| 31f 31] 31f 31| 31
Bl B B B
MED| 19| 1) 20| 23] 23] 23 23] 23] 23 30 50 30| 24| 20 25 19 20 23 20| 17
Bl Bl Bl Bl B| B B| B B Bl B B Bl Bl B
U o| 25 30/ 30/ 30 33 30 31 61 24
L 0| 11) 14 14/ 16 17/ 18 15 15 15/ 18 20/ 23] 30/ 20/ 21| 17] 16 15 17/ 12[ 10/ 9 9 9
JUL.1991 fnin (0.1MHz) COMMUNICATIONS RESEARCH LABORATORY, JAPAN



IONOSPHERIC DATA sSTATION Nankyoku
JUL.1991 n'F (kM) 45'E MEAN TIME (G.M.T. + 3 H)
LAT.69°'00.4'S LON.039'35.4'E SWEEP 0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING

H
D 00(01/02(03/04(05(06/07/08/09/10/11(12(13/14|15/|16/17/18(19(20(21(22|23
Al A A A A A A B A BE A B B[ B A A
1 3200265[230[215/215225[265[250 265
Al Al Al A Al AE A Bl Bl Bl B| BE AE Al B E Al Bl Bl Bl B
2 375340 3250255  |245/250[245(350
B Bl A Bl S A A Al B[ Bl Bl Bl Bl B[E A Al Al Bl Al A
3 310[300[260[240/260
Al Al Al Al Al Bl Al A A A A B Bl B A A
4 250 |250[240215[225[220{245/250
Al A Bl Bl B| B
5125002 65/325(280[200 350330270/250240/240/220[220[210[240[220[2201225
Al Al A Al S| Al A Bl Bl Bl A
6 250 320/275245210[210/250[215200{240[230[230[250
Al Al Al Al Al Al Al A B B E A A Bl Bl Bl Bl A
1 2652250260 |230215[250[210/290
8 A A B Bl B B B B B B B B B B B B B B B B B B Bl B
B Bl Bl Bl Bl Bl Bl B B’A B BIB Bl Bl B B BIAA Bl Bl B
9 305
B Al A Bl Bl Al B Bl Bl B B B BE A B|B Bl Bl Bl Bl A A A
10 3100|250
A Al Al Al Al A B A Al Bl Bl Bl B Bl BIE A Al Bl A A
Il 400 300/255/245
Al Al Al Al Bl B BAIA Bl Bl Bl B Bl Bl B Bl A A A
12 280/255[230[230
Al Al A A A A SA‘SB Bl Bl Bl A Bl B Al Al A A
L3 400[395305/280
Al Bl A A BBAIABBBBB B Al Bl A A A
14 210 j 350|250 230/ 225
Al Al Al Bl A B BA[B Bl Bl Bl Bl B B B| BﬂB Bl Bl A
15 2350240
Al Al Al Al Al A A Al A Al Al A A
16 295245(210230200200/240200225240
A Al A A Al A Bl Bl B Bl B A Bl B B BE A E A A Al B
17 31026502500  [2200225
Al Al A Al Al A A Al Bl Bl Bl B E A Al Al Al A
18 260250230021025002500240
B Al Al Al Bl Al Al Bl B Bl B B| BE A Al A Al A
19 225/255260[200(230[255 220
Al Al B Al A Al A Al Bl Bl Bl B B[E A B Al A A A A
20 230 230 250 1250275
A A B B| B| B B B A& A BIB Bl Bl B Al Bl A A S
21 275(250220/260
Al Al Al Al Al Bl B A A B B‘ B[E A| BIE A S Bl Bl Bl A& A A
22 260 12602200250
Al Al A Bl A A B| A B BIA B Al Al A A
23 2300 330 225/230/25002100240,  [250
Al Al A A A A Bl Bl A Al Al Al A A
24 3603301270 280[210/200[250[200/205
Al Al A A A A A B B Bl A Al
25 370310250 2500 l24sl2502500230024002301225 230
A A Al Al A Al B A Bl B Bl A A
26 230 230 380 240[240(230[220(200/210[250/220
A A A] A A A A B Al A
27| “lasol230j240] (2300230, 350 220[230[225/225205[200[210 250
A Al Al Al A AFA A Bl Bl A
28| 310 210 300270/240[245230230210] |2000205[250[200
Al A A Al A A E A Al Bl A A
29 230 370[310/230[250/250[220/230[230/200[170210[200[205
Al Al A A Al A B E A E A E A Bl A Al
30 250 310 [350[300/255[250[250[210[215210[200[200/230 230
Al Al B Al A A Al A A A
31 3751310[270/250(240[220{215/210210[200{205200[205[200
00(01102/0304(05(06(07/08/09(10(11|12(13(14(15(16/17|18(|19]|20(21]22)23
CNT| g9 4 2/ 5| 3 2 6 8 10 7 9 13[ 13 17 22 21f 27 26/ 22 15 3 3 3
U
MED 9502 48(278240[210/230/265/345/320/270/258/240{230[230[225(215/240/232/234/240[220[225[230
Vol 288 [265/250/ [375/365330(300[298/250/255250[250[250/260[250/255250]{230/250[230
Lol 230l l230l200/ [230l310l2702500248/222(218/225215/200[210210[220/225(200[220[225

JUL.1991 n'r (kM) COMMUNICATIONS RESEARCH LABORATORY, JAPAN



STATION Nankyoku

IONOSPHERIC DATA

% 133H)

Gat.D.

45°E MEAN TIME
0.4MHz T0 15.0MHz IN 20.0SEC IN MANUAL SCALING

fxI (0.1MHz)

AUG. 1991
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STATION Nankyoku

IONOSPHERIC DATA

+ [3:H)

(G.M.T.

45'E MEAN TIME
0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING

(0.1MHz)

foF2

AUG. 1991

SWEEP

LAT.69°00.4'S LON.039'35.4'E
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AUG.1991 ftEs

LAT.69°00.4'S LON.039'35.4'E

IONOSPHERIC DATA
(0.1MHz)

SWEEP

STATION Nankyoku
45°E MEAN TIME (G.M.T. + 3 H)

0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING

H

p\J00({01/02/03({04(05(06(07{08({09{10(11({12(13(14/15 16‘117 18(19(20(211(22(23
B B E B[E B[E B[E B
1] 71 57| 45| 40 34 26 21| 20 32| 31| 25 22 32| 24| 18/ 19 19 15 28 56 60| 60
Bl Bl Bl Bl B|JE B
2| 70 37| 420100 45 36 43| 41] 38 23 52 37| 41] 46
B B Bl Bl Bl B|IE B| B|E B B
3] 50/ 42/ 70 41 34 50 5& 40 38| 36| 44
B B Bl B ﬂ ﬂ B[E BE B
4 55 60 10 35 41 45 40| 40 34) 90| 80
Bl B Bl B| Bl Bl B
5| 36 36100/ 90| 46 65 36 45 26 22| 35
Bl B Bl B B B B
6| 45 46 56 45/ 70| 45| 45| 56 J 21 28] 33| 36
Bl Bl Bl Bl B|E BE WE B
T| 46| 90| 42 46| 45 75 45 29| 29| 35 32| 30 37
Bl B B % B ﬂE B B
8| 39 45/ 45| 45| 33 32 46 45 56 29 39
Bl B BI[E B[E %E B
9{ 36/ 67) 50| 45| 36| 42| 45 59| 34 50 32| 56 29| 45| 45
Bl Bl Bl BJE BE B
10 44 56 42/ 45 37/ 41 51| 45| 36 35 40 35 29
E B E B E B
11) 33 36 91] 90| 45 45| 48| 60| 66 30 36/ 29 24| 22 24| 35| 16 14) 35 40| 42| 46 60| 42
E Bl Bl B/ B Bl Bl B BE BE B
12| 40| 46| 37 27| 51| 32| 46 30 40| 20/ 30/ 43 47] 70 38 42/ 70
E BE B
13100 60l 45 45| 38 38 36/ 37| 22| 16 21| 23] 31] 27) 41] 31) 19 15 26 14| 13 33| 43| 35
B E BIE B|[E BE B E B E B E B
14 70| 33 46 37] 31 20 14| 14 15 24] 26 29 27| 24| 21| 18] 15 15/ 14| 26| 84| 49| 47
Bl Bl Bl Bl Bl BE BJE B|[E B[E BE B
15| 45| 55/ 35 48| 37/ 42 40 35 29| 30| 24| 24| 18 38| 45 44| 58] 92
B B[ B| B| B| B| B| B|E BE B|E B|E B|[E B|E B|E B
16 42 42 45) 35 31 34) 29 32 29 18 18 20 19 27 31| 35
B B B BE BIE B B BE BE BE B |[E BE B
17| 40/ 90| 50 33| 45 37) 38 27| 30 30{ 40] 28 17 15 28 31 38 41
B B B B B B Bi B[ BE B T BE B B
18] 36 32 60 32 40| 40 29| 25| 16 12 24 21] 20 20/ 25| 45
B ﬂE ﬁ B E B
19108 50/ 40/ 33 50 39 60 27 25| 26 31 30| 23 29 26 25 30/ 32 27 38
E BE BE B| |E BE B|
20| 35 32/ 49 31| 36 32| 31| 35 25 32/ 26 40| 48 27/ 40| 25| 65 35 39 37| 37| 46l 60| 50
B B B BE BE B B q )
21| 59 54/ 60 63 44| 45 38 27 37 29| 25 200 21/ 20| 35 23 16 32| 43
Bl Bl Bl B| B|[E B|E B|E B E B
22| 60| 62| 90| 55 65 48 73 46 30, 50] 29) 21| 20 20 30| 35 41| 31| 48
B B Bl Bl Bl Bl BE B B ﬂ Bl BIE B[E BI[E Bl B B
23] 50| 32/ 51/108] 70 45 30 55 27] 19 26
B E B[E B[E B|[E B[E B|E B[E B|E B[E B[E E B
24 30| 34) 38| 90 41 45| 38 37/ 30| 36 30 30/ 29 48] 31| 24 18 18/ 12| 16 12 12 29
B E B[E B[E BE ﬂE B[E B[E B|E B|E B|E B
25| 3¢ 41) 50 51) 36 39 40| 43| 32 30/ 40| 29 30/ 34| 25 20 18 18 15 30 40 45 45
B[E B[E BF BI[E B[E B[E B|E B|[E Bl[E B|[E B|E B|E B| B
26| 79| 56/ 60 43] 35 33 60| 35 300 30] 29] 29 30 29 27| 24| 20| 18 18] 18 34) 45
B Bl Bl Bl B|E B[E B[E B[E B|[E B|[E B|E B Bl Bl Bl B
27| 75| 45 45| 33| 35 65 50 | 40| 50/ 40/ 50 30 29 24| 25
B Bl Bl Bl B B B B B Bl B BF BIE B[E BJE B|[E B[E B|E B|E B
28 } 45 30 30 30 30 28 37 25| 32 58 41] 40
Bl B E B[E Bl B/ B|[E BI[E BIE B[E B[E B[E B|[E B[E B|[E B
29| 14 45| 43 32| 28] 25 53 48 50/ 33 40| 50{ 50/ 25 25 31| 46 47 42 40
E Bl B B| B|[E B[E B[E B|[E BIE ﬂE Bl B
30 45| 42 18 45| 44| 47 40| 40 30| 30 27 30/ 35 34 25| 50 52| 48l110 47
Bl B|E B|[E B|[E B
31| 6ol 48 41/ 35 52/ 70 33 38 42 45 50 30/ 29 30| 27 25 46 41| 45/ 45 32| 45
00(01(02(03/04(05/06/071/08({09/10(21(12(13(14(15(16(17(18/19/120(21(2223
CNT| 27| 27| 26| 24| 28| 28 23] 23| 14] 16| 15 12| 18 21| 26 28 30 27 30| 26 28 27 29 29
v [u ij
MED| 45| 46| 45/ 45 44| 40| 45/ 38 36/ 34| 34 28| 28 28 28 28 22/ 21| 20/ 24| 30/ 37 38| 44
U Q1 70| 57) 54| 53| 52 45 51) 45| 42) 45 45 36| 45 31 40| 38 30/ 28 37 35 40| 46 47 47
L Q) 39 41 41] 39 36 32 36 35 25 30/ 30/ 26 29 27/ 29 25 20 18/ 18 15 21 29/ 30 38
AUG.1991 ftes (0.1MHZ) COMMUNICATIONS RESEARCH LABORATORY, JAPAN
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IONOSPHERIC DATA

STATION Nankyoku

AUG.1991 fmin (0.1MHz) 45'E MEAN TIME (G.M.T. + 3 H)
LAT.69°'00.4'S LON.039'35.4'E SWEEP 0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING
H
pNJ00[01[02(03/04(05({06/07(08(09(10({11]12/13/14 15(16(17(18/19(201(21/22(23
B B
1] o 9o 9 9 21 15| 13] 14 20/ 20| 20 19| 18 15 18/ 19/ 19 15[ 18/ 10 10/ 9
Bl Bl Bl Bl B
2| 10| 10/ 18 10 9 10 10/ 15 10 23 25| 20/ 15 14| 10] 23] 10 10/ 17
B B Bl B B| B B B
3] 10 8 14 23 14 29 50 40| 50 52 24 19 19 14| 10
B B Bl B B B| B B B
4 9 9 9 30 29 30 40/ 40 30/ 20/ 17 19 9 20| 20
B[ B B Bl B B B
5| 15| 9 8 25 15 20/ 15 17 24| 25| 25/ 16/ 18] 10/ 10 10 8
Bl B B BI Bl B Bl Bl B
6| 10/ 10 17| 15 8| 18] 30 15 25 29| 20| 20 10, 8 10
Bl Bl Bl B Bl
T| 17 18 18] 20[ 17] 10 23 29| 29/ 35| 25 20/ 17] 15 19 15 8 28/ 9
Bl Bl B Bl Bl B B B B
8| 18 14/ 15 18 15 19 18 30 56 40 30 54 18 9 8
Bl B B B
9| 10/ 10/ 15 24| 28 27 18 18 20 50 32| 56/ 55 32/ 40/ 50 10, 8 1g 18
Bl Bl B B
10] 15| 18 9 25| 15/ 15 15/ 15 14/ 30 40| 25 19 25 20/ 11| 18 15 8
11| g 10 o 10| 18 14 10/ 19 18 30 31/ 29 19 19 24/ 17 10 8 10 9 10 9 15 9
Bl Bl Bl Bl B Bl B
12) 10 17 8 13| 17/ 17] 15 30 0| 20 18/ 14/ 18 9 8 8 18
13| 19/ 15 9o 19/ 12| 8 15 10/ 9 8 14/ 15| 20/ 17 24 19 19/ 15 14 8 8 8 8 8
B
14 24| 14/ 19 9 10| 11| 10 10 10| 24 26 29 27 19 21| 14 15 8 14/ 8 8 18 18
Bl Bl Bl Bl Bl B
15| 19 16 20/ 20 16/ 19 18 15 29| 30 24/ 24/ 18 ¢ 7 13 15/ 8
B B B B| B B B B
16| 29 18 19| 18 15 34) 29 32| 29 18/ 18/ 20 16/ 10 7 7
B Bl Bl B Bl B
17| 10 10/ 18 8 18 17 16 27| 30 30| 40| 28 7| 15l 28] 71 7] 20
Bl Bl Bl B §|§ Bl B B
18] 14 8 32 19 16| 40 29 20/ 8 7| 24/ 21 8 14/ 19 18
B[ B B B
19| 23 20/ 18/ 8 20 7 9 25 25| 20 24| 21| 23] 10 18 16 20 7| 7| 7
20| 10/ 10 7| 8 7| 8 10 8 8 18 26/ 40| 48 19 40 25 14 15 7 8 71 8 9 15
B B Bl B B
21| g 18 18| 10/ 24 23 10 19 19 29 25 20| 16 20 10 9| 9 7 15
Bl Bl B B| B
22| g 9 9 10| 20/ 18 27 19 30 50/ 29 19/ 20 19 9o 9 8 8 10
Bl B Bl Bl Bl Bl B Bl Bl Bl B B B
23| 10 14 36 20| 18 24 30 55 27| 19 15
B
24 11 9132823131825303630302948312418181016 9 6 9
25| 9 15 19 10 7] 17 201818304029303425201818158g?7
B
26| 15 17 20/ 20| 20/ 17 19| 18 30| 30 29| 29| 30| 29 27| 24| 20 18 18] 18 15 17
B Bl Bl Bl B Bl B Bl B
27| 18 24/ 28 20/ 29 19 20 40| 50/ 40/ 50 30 29 24| 21
B B[ Bl B| Bl B B B Bl Bl B
28 : a5 30/ 30| 30| 30/ 28/ 37 25| 25| 24| 20 22
B B| B
29| 23 zg 24| 19 28 25 i 53| 48| 50/ 33 40| 50 50/ 25/ 25 18 23 20 19 24
B B
30) 19 19| 18 28| 20/ 18| 20 25 30| 30| 27 30/ 35| 34 19 24| 18| 18 18] 18
B B
31| 15/ 17/ 18/ 9 ol 18 18 20 20 28 27 30 29| 30 19 19/ 17 o 13 10/ 15 18
00lo1l02l03l04l05(06(07/08(09(10(11(12/13(14(15(|16(17|18(19(20]21(22]|23
cnt| 31 31 31| 31| 31 31| 31 33} 31 31| 31 31| 31 31) 31 31f 31 31] 31 31 31 31f 31 31
B Bl B
MED| 15| 16 18/ 20/ 17/ 18 18] 20 30 50/ 30/ 35/ 30 23 20/ 18/ 16/ 16/ 10 10 15
B[ B B B B B B B
U Q| 19 19 20/ 25| 24| 20 50 40| 30 28/ 24 24| 19) 18 18 18
L 0| 10 10 9 10| 10 14 15| 15 18 18 30 30[ 29| 29 25/ 25 19 17/ 15 10 9 8 8 8
AUG.1991 fnin (0.1MHZ) COMMUNICATIONS RESEARCH LABORATORY, JAPAN



IONOSPHERIC DATA sTATION Nankyoku
AUG.1991 n'F (kM) 45'E MEAN TIME (G.M.T. + 3 H)
LAT.69°00.4'S LON.039'35.4'E SWEEP (0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING

H
N\J00(01(02(03(04(05/06(07/08(09/10|11(12({13|14(15|16(17(18|19]20(21{22|23
A A A A B B A A A A
1 405350/330(330 260/245/210(220[230/240[210[270[220/300
A Al Al Al A A AIA Bl Bl Bl Bl Bl 0 Al Al A Al Al A A
2 280 L;, 330[300/320
AAABAABAIBBBB[BB E B Bl Al Bl A A Al
3 l 260[280/290 275
Bl Al Al Bl Al Bl Bl A BlAA Bl B|E A A B Bl Al A Al A
4 300 260260300
Al Al A 4] A AEAﬁIB Al Bl Bl Bl B B E A Al Al A
5 240 250(23024012300210 210
A= Al B Bl AF AF A Al A Bl B Bl B B[ B| B| A& A A&
6 sts 260270280
Al Al Al Al Al Al Al Bl B B B BI A Al A
1 [ 25002600240[225[24521002100245[260
Al Al Al Al Al A Bl B B‘AA BIB A Bl Al Bl Al B Al A
8 2400210
Al Al Al Al AE Al A Bl B A BI E A Bl A Al Al A
9 230 2800 [275/2102700270[280[250[280
A A A A A A A A A B B B B A A B A
10 380 250[21002002402200250
Al A A A Al Al A E A Al Al Al A A
11 210 220 340[330[245[250(250200/220[2551230 210
Al Al Al A Al Al Al B Bl B B B Bl Bl B Al A A Al Al A
12230 310 350
Al Al Al Al Al Al A A 34 A Al Al A A
13 300[250/270{240225[2100200[2000200[205
Bl Al Al Bl A A AE E A A A A
14 380350{300/250(245(230[235/205/235[230{200[210225200[270
Al Al A Al Al Al Al A B B B Bl B Al Al Al A A
15 J 345(280{310/310[345
A A Bl Al A A B| B| B B Bl Bl BE A E A A A
16 300[280[250/250(240[245/245/300 345
A A B S A A A B B B B B T A A A A
il 300 2500250 220[250/2502400245(310
B B Bl B Al B Bl B B B Al Al A
18220 400 3701260 245(250230/230[230/240250
A A Al Al Al Bl Bl A B B E A A A A
19 260 310[270] [250/280[300[300/270/250[370
I A A A AE A A A A A
20 (320360[300[220 400305/250255/250/280/250340/340/250270[320/390
Al Bl Al Al Al Al A Bl Al Bl B Bl Al Al A A
21 320[345 260280 |300(230[260[300
A A Al Al Al Al a]l Bl Bl Bl B B Al Al A A
22 420 280/360[290{310[270[255/300
Al Al Al Al A B B Bl Bl Bl Bl B Bl Bl B B Bl A B
¢ 3 2170 30002500240
Bl Al Al Al A A A A
24 400[280{250/280[245[245235/2502400230[215/210210220[220[310
Al A A Al Bl A B A Al Al A
25| 2eo0 330 260250(300/24025024023002300220 [220[280
N A N A A A & a| : B A A
26 400 [2702400220[230[230[250230[200[200[230[230[240
Al Al Al Al A] Al Bl A Bl Bl B| B|E AlE AE A Bl Bl Bl B
217 250(300260[250{250(230230/240
Bl B B[ B| Bl Bl B| Bl Bl B Bl B|E A E Al A A A A
28 300[250[270/270[250[250[295/350
Al Bl Bl Al A AE A Bl B|E A Al Al S| A
29 4500380 2500280/250/250/250/250/250/270/250[390
) B A A S A A B B B A A A § 3§ A
30 230250 280/280/250/255/260/320
S S Al AE Al A A Bl B [ Al Al A
31 360280280280 550 25002700250(280(330]  |220/300
00(01(02(03104(05/06/07108(09/101(21(12(13(14(15{16/17(18(19/20(21(2223
CNTI 3 4 ¢ 3| 2 5 4 71 8 7 10 12| 17| 21| 24 27 30 25/ 22 21] 11| 1 3 2
ij L] U
MED |930/258/300260[305280/330/365[328/260/255/250/250/250[251/250(250/240/242/245(260[220[275/278
U Q|320(320[360280] [402/415400[3751270/280/280[272/265(275/270(290[270[280[300/320] [310
L Q2202450250220 [225/295(330[3021250/250[245[242/238[245/230230[222/225[220/240] [210

AUG.1991 n'r (xm) COMMUNICATIONS RESEARCH LABORATORY, JAPAN



IONOSPHERIC DATA sTATION Nankyoku
SEP.1991 f£xI (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
LAT.69°00.4'S LON.039°35.4'E SWEEP 0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING

H
D 00/01102(03/04/05(06/07(08(09/10(11{12|13|14(15[16(17(18(19]20(21{22|23
SD R B B Bl B Bl B| B| B| Bl B 0 X A0 X A& S
1 35 10 41 g5/110/105 80 72 31 39
A - B B B ﬂ, B B A A A
2 34| 50 60 72/1200120{105/120{120] 80 39
A A A A A B B ﬂ, B0 X B X 0O R A A A
3 52/ 59 48 16 |12013514o1oo 75| 44| 51
Al Al Bl Al A A0 X{ B Bl Al B Bl Bl B X X Al A A
E i 100(104{104/112/110 90 75
Al A Bl A Bl Bl B Bl A B0 X TP X Al Al Al A
5 45 45 48 70 12 90| 90| 80
AR 3 3 B B X X VI
6 70| 48 55 75| 81| 85 90 82 80
A S Al A B Al B X X0 X Bl A
1 45 43 46 65| 75| |120{122/1300130(120] 97 75| 60 40
Y 0 X A B B B A X X X X RS A A
8 50/ 56| 46 51 74/ 75 90{100/110129120 75
Rl Al A A Bl B B0 X[ X Al Al R S0 X| R
9| 60/ 45 42| 52| 55 43 51 72| 90| 90/ 70 64
B A A A A A A A0 X B A A0 X0 X X X A A A A A
10 48 67| 64| 68/ 64| 60/ 55 51
Al Al A A A X X X A Al Al A
11 40| 45 48| 60| 60 64) 65| 69 69 70 90| 97 90/ 70
Al Al Al A S| A 0 X0 X 0 X X X X 0 X Al A
12] 50 45| 51/ 51/ 81/ solto1j1o0/zz7/110l112(105 95 90 76 35
Al B Al A0 X A 0 X X X0 X 0 X S
13] 45 56/ 41 51| 60 72/ 81 99/103/110(109[115[109/100 95 75 58 51
Al Bl Bl Bl A Bl B[ Bl A Bl B[0 X0 X X X Al Al A A
14 41 64| 64/100[128/110/100 67 50
Bl Al A A Bl B XX X X X X X X X X X0 R A A
15 §0 6ol 73 75 80| 90| 95/100/104/105/2108/105 98 84| 58 32
- 0 X A A B o X X X X )
16 53 42| 50 68| 74| 80| 85/105/112/110(127]120[120/120101] 88| 80 58
Al S[0 X A S 0 X H H X X X X X S
X 61 45 46 60| 61| 64/100/112[125129/130{128[120120/2110[100] 70| 44| 28
Al A Al A S0 X X X X X' X C X0 S
18 51 60/ 60 70/ 81 90/101/110/118] |120{120/120110[101] 96 70| 52 38
O A N A A A C o X ¢ ¢ X ¢ ¢ X C o I T
19 70 16 100[105 108 102
A A ¢ ¢ ¢ ¢ B8 [0X ¢ ¢ X X 0 S X
20 58 11| 68 1201301200120125(112(110( 60 45 35/ 45
A5 0 X X X X X 1 X 3
21| 46 45| 42 68/ 70 g0/ 90{101/108/110115112/113)110210{100] 90 70/ 60/ 50
S S S X X X0 S| X
22 45 72 71 71| 82| 90| 92| 9sl106f115/11s/111/118{120{114/110 96[ 86 60| 60| 47
ST s| [0 X X 0 X R
23] 45 69| 51/ 59 62| 75| 80| 80 90 98 99100[100 96 91/ 91) 95 81f 72 60 52
A0 X A S0 X0 X A R R X R A &
24 16 65 54 47 76| 85 91105/110{111/208{115109/100 98 70
Al S| S Al Al A A B v X Al S| A S| A
25 49 60 68| 60 §9] 70/ 84| 85 82 71 59
) ) B A A A0 X ﬂ B i ) 5 S R A
26 72 60| 54| 46 51 75/ 82| 83| 62| 48 34
RO X B S BBBBlBBOX B0 X A Rl S| S| A
217 44| 65 50 70 [ 14 10 55 56
A A Bl Al Bl Bl B Bl Bl Bl Bl B X R T T T
28] 45 40 73| 80| 59 45 46
B B A B B 5 XX X A A A
29 50 70 §0 69l 70 69 71/ 70/ 72| 72/ 79 80| 80| 61 38
A A B R R S A B & S B B B0 X j A A S| A
30 82 g6{120] 90 70 45
3
00101(02(03]04(05/06(07(08(09(10(11(12(13(14(15|16{17/18(19(20({21(|22(23
cNt| gl 10 10| 9o 12 15| 11 14| 12 13 15/ 17| 18] 24| 27| 28| 29) 28 26 22| 15/ 12 9 5
MED| g6l 46| 52 50| 53| 51| 60/ 60 64/ 75 80/ 85 99/100/100/108/108/102 96 82 70 58 52| 45
U 0| 50 58 65 58 62/ 59 68/ 60| 76 80| 90/100{105/113122{120{120/2127]110] 96 76/ 60| 59 49
L 0| 45 44 45| 45| 48 45| 46/ 48] 58 66/ 68 72| 71 70/ 74 85 90 81 75 50 60/ 42 36 39

SEP.1991 fx1 (0.1MHz) COMMUNICATIONS RESEARCH LABORATORY, JAPAN
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STATION Nankyoku

(G.M.T.

IONOSPHERIC DATA

45'E MEAN TIME +# 331 IH)

0.4MHz T0 15.0MHz IN 20.0SEC IN MANUAL SCALING

(0.1MHz)

SEP.1991 for2

SWEEP

LAT.69°00.4'S LON.039°35.4'E
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SEP.1991 ftEs

IONOSPHERIC DATA
45'E MEAN TIME

(0.1MHz)

GGiaM. T,

+3338)

STATION Nankyoku

LAT.69°'00.4'S LON.039'35.4'E SWEEP 0.4MHz T0 15.0MHz IN 20.0SEC IN MANUAL SCALING
H
p\J00({01(02(03(04 05060708'0910 11(121/13(14(15(16(17(18{19|20(21(22(23
Bl B Bl B Bl B B| B| B BE BE B |E B
1| 38 30 32 2q J 28| 60| 33 25/ 31| 30{ 46 20/ 39 70
B B B B BE B |E BE BE BE B
2| 70| 42 47 40| 40 34 30/ 29 28| 50 30/ 19 35/ 26 33 36/ 40
B B B BE BE BE BE BE B
3| 8ol 57| 34| 42| 40| 36 40/ 70 5 50 24| 40| 24| 24 34 31) 37 38 39
B B B Bl B|E B|[E B|[E B|[E B|[E B|[E B|E B
41 8ol 46 55 57 43 33 30/ 25| 52| 40 50/ 30{ 15 40/ 40/ 80
B B B BE BE B| BE BE B
5| 65 56/ 33 38 36 0 28| 40 50/ 22| 36 23 45 70 40/ 70
E B E BE B
6| 60/ 45/ 38 38 38 34/ 80 40/ 30/ 40| 25 20 19[ jav 44 40 37
E B[E B|[E B E B[E BI[E B|E B| B
T| 42| 85| 55 45| 45/ 34| 28 0 55/ 53 29| 27] 25 50/ 20[ 18 31 34
B B T BE BE B
8| 43 63 71 68 30 34/ 75 58 33| 32 30 30/ 53 30| 38 32 25 50/ 47| 45 45
E Bl Bl B B[E B[E BIE B
9| 39 65/ 27 64| 45| 45 38 30 25 35 30| 30| 25 33| 37| 38/ 45| 92 70/ 58 70
B B T BEB [EB [EB
10 90| 85 45| 60/ 40 40/ 60| 27 36 43| 40/ 40 32 28 30 2g 35| 38| 48 45 45 46
E
11 55| 43 70 46| 32| 33 32| 33 39 34| 26/ 26| 26/ 27] 26 26] 13 29 32| 35 38235 38 90
E B E B E B B
12| gol 45| 45| 48| a0 29 40| 44| 41| 45| 33 32 34/ 50| 32| 27 29 21) 14] 18] 32 18 33 38
B E BE B[E B E BE B E B
13] 39 47 40| 40| 63 70 4q 28/ 39 30 34 30/ 28| 27| 30| 27 25/ 19 28| 18 12 41| 44
Bl Bl B Bl Bl B Bl B E B[E B[E B|E B
14] 45 40| 35 34 31 50| 50| 58 32/ 23/ 40 33 23] 49 39 45
B B B T BE BE BE B
15 95| 45 65| 42 47] 31 26 25 30| 33 30/ 30 30] 27 24| 18 15 19 11 12 33
| T B T BE BE BE BE B
16] 43 42| 26 33] 33 45| 55 32| 27| 29 45| 30/ 30| 27) 26| 26 31| 20/ 24| 18] 19 30 35
E B
17| 35 28 35 37| 45 45| 45/ 28] 23] 24| 30 34 31] 31) 27 26 25/ 23 16 11 30E2§ 3g 35
E
18] g0 48 37 32| 32| 36 31| 21| 21| 25| 26/ 28] 21 29 23] 36 31 25 25/ 11f 12) 14 10 12
C CE B ¢ C ¢ C o ¢ B ¢
19 35| 45 74| 50{ 51) 30/ 45 50 36 30 26| 24 20 30
Cl ¢ ¢ ¢ ¢ BE BE B € C E B|[E B[E B|[E B[E B
20] 34 37 70 40| 50 30/ 270 30| 30/ 29 30 17 15E15 35/ 25
E B B
21| 29 29| 35| 60| 52 45/ 27| 55| 55 45/ 45/ 35| 36 45 35 33| 27) 25 22 15 17315 12| 39
E B B
22| 46 68/ 71 90| 48| 48 45 44| 45 35/ 29 35 36 36 35 35 38 20| 17 1J 23E19 28| 28
E BE B B
23| 30 32| 48 47| 40 36 34 24| 26 34/ 35 40| 37 38 35 29| 26/ 27 19 14 1g 1 11] 32
E B E
24| 45 40| 58 47] 37| 37| 51| 44| 45| 41 30] 35| 31| 37 35/ 35 26 23] 19 13| 9 32 45 47
B[E B
25| 45| 38| 50/ 48| 46 45 4; 25| 45| 40 50 35 50/ 32| 28| 26 32/ 36 60 47/ 50/ 40/ 71
. Bl BIE B
26| 45 42 45 45| 35 32 36| 40 33 45 32| 31| 34| 33 25/ 10 36 47 45 45| 46
B Bl Bl Bl Bl Bl BIE B B[E B
27| 45| 45| 34 36 38| 35| 45 31| 33 29| 45 20 35 58 33 58
B Bl B B B B B B BE BE BE BE BE B
28| 42| 65 41] 46 42 30| 32| 33| 28 24) 26 35 50/ 80 45
B B Bl B E BIE B
29 40/ 38| [350 33| 41| 26 29 31| 28 32 35| 29 25 25 25/ 18] 35/ 32 38| 60
B E B R BIE B[E B| B| Bl B|E BIE B
30] 46 45 33| 50/ 31| 65 36 55/ 53 53 30/ 27 29 35 25 37/ 91| 38
31 .
00(01102(03/04/05/06(07(08(09(10(11(12(13(14(15/|16/17/18(19|20{21(22|23
CNT| 26 29| 25| 24| 27| 26 22| 19 18 19 20| 18] 18 24 28/ 29 29 29 30 28 29| 28 30 29
MED| 45| 45| 45 46 40| 38 40 44| 38 34/ 32 33| 32 31 30 29 28 24) 22 24| 30 34| 38| 44
U Q| 55 go| 56 58 48 45| 51/ 47| 45/ 45| 48/ 35 36/ 40 35/ 35 33 29 35 34| 42| 46 41| 59
L 0| 39 39| 35 39 37| 34/ 33| 28] 27| 27] 29 30 30| 30| 28 26| 26 23 19 18| 18 18 31 35
SEP.1991 ftEs (0.1MHzZ) COMMUNICATIONS RESEARCH LABORATORY, JAPAN



IONOSPHERIC DATA

STATION Nankyoku

SEP.1991 fmin (0.1MHz) 45°'E MEAN TIME (G.M.T. + 3 H)
LAT.69°00.4’S LON.039°35.4'E SWEEP 0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING
H
p\J00(01({02(03/04/05(06/07|08(09{10(11(12(13(14/15(16(17(18(19]20(21(22]|23
B B BB BB B B B B
1{ ¢ 10 9 18 28 60{ 23 25 8 10 71 7| 9 8
B Bl Bl B Bl Bl B
2| 29 10/ 17 200 19 8 s ' 3225285030191587719
3| 8 13 14 18] 15 14 14) 24 35 50 24| 40 24 24/ 9 9 18 8 13
B Bl B Bl Bl Bl B
4] o 15 10 25 25 24 25 30] 25| 52/ 40 50 30 15 10 8 18
B Bl Bl B B B B
5| ¢ 1l 15 25 19 25 30/ 28] 40 50 22| 9 18/ 8 18 15 9
Bl Bl Bl Bl B| B B[
6| 15/ 19 18 19| 25 15 11 A 40| 30 40| 25 20/ 19 18 17 18] 15
B B
T| 20 19 18 28| 25 18/ 20 Jso 25/ 50 30 55 53 29| 24] 25 50 20| 18 15/ 10
Bl Bl B
81 17) 10/ 14/ 10| 20 14] 55 23| 26| 24] 20 30/ 53] 30 18 15 19 10 7| 24| 25
Bl B B
9| 8 10 18 10| 25 15 19 10/ 25 25 300 30] 25| 25/ 15 9 9 13 7| 9 15
B B
10 19| 20/ 19] 19 15/ 25 20/ 20 22) 29| 40| 40 24/ 28 21/ 20/ 8 8 8 10 8 15
11] 15 15 919] 8 9 19 15 16 18 18/ 19/ 18 17 19 19 9 29 9 8 8 8 8 10
12| o 13 17 14| 19 18] 24 18] 20 20| 24 20| 20 50/ 18 20| 29 19 14/ 8 8 18 7 7
B }
13| 9 14 17| 9| 17| 15| 17| 18] 24 30 30| 30 23 20/ 19 19 25 19 17/ 18 9 6 9
B B B B B B B B
14) 19 23 10 26 22| 50/ 50| 58| 32 19 10{ 13] 18] 7| 20/ 18
B Bl B
15 200 10/ 30 17 1'1]20192020242019181924181419 gl 17121
B
16| 7] 18 18] 17] 29| 31| 29 19 19 20 45| 24| 25/ 20 20| 24| 31| 20 24 18 19 15 8
17| o 18 23 29 25| 14 14| 18] 15/ 18 16 19| 19 19 19 19 25 15 14 71 7/ 19 8 8
18| 14/ 18 20 20| 21) 24 9 15 15/ 15 18 19| 19| 19 19 19 15/ 15 13 9 8 14/ 10 8
C c qc C C ¢ B C
19 25| 19) 19| 15 15/ 18] 25 50 19 18 20/ 20 15 14
¢ ¢ ¢ ¢ B o ¢
20| 24/ ¢ 25 40/ 50 19 18 30| 30 29 30/ 17 9 12 10 15
21| o o 7/ 200 19 17 19 18] 18 20 19 13| 14/ 19 24| 15| 15 16 19 15 10 15 8 7
22| 1| 1| 1| 20| 15| 15 14/ 19 17 15 17| 14| 15/ 15 17 15| 15 15 13 19 18 19 12/ 8
23| 7] 11] 14) 14| 9| 14 10| 14| 15| 15 14) 14| 18] 16 15/ 15 15/ 15 19 14 9o 7| 7 7
24 10/ 10| 8 15| 8 8 18 18 19 17 17 35| 8 16 15/ 17 17 17 18/ 10| 9o 8 1 9
B
258101488713151920251%3502018820258188719
26| 25/ 17] 19 16] 10 15 25| 25| 20/ 20 320 24| 24| 20 17 1| 7] 24/ 7] 17 14
B Bl Bl Bl Bl B B B
27| 1 10 7| 18 200 23] 24 31 29 29 15/ 15( 1| 1 1 7
B Bl Bl B B B Bl B B
28| 15 11 1 4 24 30/ 32| 33 28| 24| 19 8 7] 13 18|
B B Bl B
29 15 8 19 200 20] 19) 18 19 22 30/ 29 20| 23 25 25 15 7 8 9 18
B B B Bl B B
30| 20 20 25| 50/ 15 25 29 55/ 53 53| 30/ 23 23 29| 15/ 10] 10 23
31
00{01(02({03/04(05/06/07/081(09/|10(111(12(13/|14(15]16/17(18(19(201(21(22(23
CNT| 29 30| 30| 29| 29 29 29 29| 29 30 29 28| 29 30/ 29 30 30/ 29 30/ 29 29 30/ 30 29
MED| 10| 14 18 19| 19 15 20/ 20| 25/ 25 25 30| 30] 30/ 24| 24| 24/ 22 18 15 9 10 9 10
B B B B Bl B B
U Q| 20 18] 20| 28] 25 22 50/ 30/ 30| 30 26 23 19 18 18/ 14| 18
L Q| g 10 10 14 12/ 14/ 14/ 18/ 18/ 19/ 18/ 19/ 19/ 19 19 19 19 17 13 9 8 1 1 8
SEP.1991 fnin (0.1MHz) COMMUNICATIONS RESEARCH LABORATORY, JAPAN
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IONOSPHERIC DATA sTATION Nankyoku
SEP.1991 n'F (kM) 45'E MEAN TIME (G.M.T. + 3 H)
LAT.69°00.4'S LON.039°'35.4'E SWEEP 0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING

H
D 00/011021(03/04/05(06(07/08(09(10|11(12(13|14(15[16({17(18(19]20121{22|23
AE A B[ B Bl B Bl Bl Bl Bl B B 0 Al A Al A
1| 300 |4oo 40%7 250[270[230/270[340 345
Al AE Al Bl Al A BB]BBB|B E B Al A A
2| lasol400 345 2701260[250/300/250260350{300
Al Al A A ABBBBl B E Al Al A A A
3 455455420 [ 250 [300/2402400270[300[400[370
Al Al Bl Al Al A[E A B Bl A B B!B B E B Al A
: 360 J 250{250(260{245245/230/250[410
Al A Bl A BBBBAB‘ E Bl BIE B Al Al Al A A
5 370 350 28012601400 [300[250[300
Al A Al A Al Bl Bl Bl Bl BE B ﬁlAAAR
b 310 300/260/250/250/240/240
Al S Al AE AE A] Bl A AE B B E B Bl A
{ 240 450400 3500250 |260/2500240[240[230/250240260 390
Al Al A Al B| Bl Bl A S Al A
8 290[330[330 270[250{270[267/280[260[250[230, |290/340
E A Al Al AE A Bl B B Al A S| A
9(350(350[350 520360320 270 [245/260270[330[350 210 250
Bl Al A A A Al Al Al Al B A A Bl B Al Al A A A
10 360 260/2500260[270[310
A Al Al Al A Al Al Al A Y H H H Al Al A Al A
11 245/230[230[245/250/280{270[240[260
E A Al Al Al AE Al Al AE A A E B A A
12250 300 350 |240[240/2450260[240[220/210/210[220[210{210/250
Al Bl A[E Al Al A] A A S| A
13280 400 3000 |260[240/230240[240[230/230/210[200[230[210[235
Al Bl Bl Bl A Bl Bl Bl A B| B E B E B Al A A A
14 410 250/300[300[260[230250/330[300
B Al A Al Al Bl B Al A
15 400 385l270(245/2502500245240[240/230(230[230[220[21 0240260
A A Y ¢ Al A B A& A A
16 370 2400245 |250/2400245/240[210/220(240[240[210[220[250 1
A Al A Y Y
17 zsozsg : 300[250{240[230/230[240[240[240/230/210[240[220[220[250[260/240
Al A Al E A
18 450(3701280[250[250(230[240{240[240240[230[240[220[210[200{210/210[220/260
C A A Al af A C| Y CE B C C C C Cl C B S C
19 350 240240/ 240245 J240
A A ¢ ¢ ¢ ¢ B o Y
20| “l2so0 3001270 25002400250024023002200210{240[230[310[300
A S SE A E A
21 27g30035g : 3400360 |400(300[250[230/230/230(240[240/230/220[240[220/210[240[230/400
22| lags 3500300[250/345[270[245(240[240/230/240[240[245/230/240[230[210/220[240[270[240
sS A
23355 332350 380180270250245240240220240240245240240210210210212402
A A Al A R
24| Thaso 370456 260[200[250{210/245(240[240{245/240(210[240[230290
Al S| S| A A Al A A Bl B A A A
25 400 l480[210 250 270/270(300/340]  [360] [245/250
A A A Bl Al Al A[E Al B[ B E Al A Al S| S[E A A
26| 360 340350 300 270[270[295/280[350 320
B SABBBB|BB B A A S S A
27280340/340(440 460 stosoo 245 290
A A Bl A Bl B| B B[ Bl Bl Bl B E AE A SIS S| S|
28330 400 250[280/350[330[280[330
B A B A B B A 3§ ) A
29 260 270[270[240/240/250[250{250/260250[245/245 240
Al Al B[E A A Bl Al Bl SIE Bl Bl B B Al Al S A
30 480450340 430 280[250/260(260[370
31
00(01102/03]04(05(06/07/08/09/10/11|12/13(14(15(16(17(18({19]|20(21|22|23
cNt| 90 10 8 5| 12| 14 10| 8 10/ 11| 15 16 17) 22 28| 29 29 29 26 20 18 15 1oU 7
[0
MED|980/300[322(365(378/345/368(322{278/250/245240[240[242/250248]242/242240[232|240[245[242(280
U 2{350/350365460{a00/450420[372(350/300/270(250[250{260/264[270{265/265(260{315/270[290/270{400
L 9fa70l260/2553103503300360(245(270(24524002402302402400240[230[230[220[210{210/230230[250

SEP.1991 n'r (&M) COMMUNICATIONS RESEARCH LABORATORY, JAPAN



OCT.1991 stxt

IONOSPHERIC DATA

(0.1MHz)
LAT.69°00.4'S LON.039°35.4'E

SWEEP

0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING

45°'E MEAN TIME

STATION Nankyoku

(G.M.T.

i)

H
pN\J00({01/02(03{04(05(06{07(08({09({10(11{12(13/|14(15(16{17(18(19/20(21/221/23
0 X Bl A Bl A Bl B Bl Bl Bl B0 X B B Bl Bl A Al A
1{ 46 49 59 48| 71 } \ 101 10
2 o0 A R A B B B B B B ﬂ BB W ” j B B B A A S A &
S| Al Al A a] A 0 X Bl B Bl Bl B0 X| B X X 3
3 42 50 69 84 85 85 82 74| 56/ 40 48
A A A Bl BO X{ A B B S| B Bl R R R &
4 60 10 §5 93]122]120 82/ 10| 65
Bl Rl R S| Bl A& 8§ Rl A Bl Bl B[O X X| X X X X
5 700 70 66/ 68| 671 69 69 64| 55 53 35 55
R 0 X RO X H 0 X Rl A A
6 60| 50| 56 61 51) 70| 70 75 85 98| 95 90102 98| 88 99 90/ 70 70
Al Bl A Bl B Bl B R B Bl B B XE X X Rl R
T| 49| 48 65/ 69 74| 65 58 56/ 53 40/ 32
A A A A B B B A B B B B & S X R B
8 35 75/ 70/ 30| 55 48 42
A Bl B B Bl Bl Bl Bl B X S
9 60/ 47| 65 59 80| 90| 94| 87/ 85 80| 78 73 65 55
S S R B B X0 X B B B S X NS 0 X
10] 60 45 59 80 50 74) 75 68 50 36 33 36
R Al Rl R 0 X 0 X X X
11 60 11 73| 68| 80| 85 88| 90/ 86 90/ 89 89 85 89 81 61 45/ 40
S, B A B B X X
12] 43 71 74) 85 90| 97(100/202 99102/100/105 99 91| 85 80 69 48| 34
R A A & 3 i X 0 X
13 51 72| 80| 85 90| 90| 89] 89 93 90| 91| 90/ 90 89 80| 80 75 70| 51
Rl S| A& A Al A0 X H X Al R
14 §0 51 70{ 80/ 83 85| 89 92| 92 92 93/ 93| 90| 8ol 80 70
S A A [ X X X X X X0 S0 § X X
15] 50 50 61 70 70076 78 81| 80| 80| 84| 85 si 85 80| 76 76 72 70/ 74
X X X X
16) 60 48| 60 60 68 70/ 80 90 90/106/108/106{116/129115109109101]100 9g 85| 80| 72 71
X
17| 70/ 70| 70 56 80| 72 80| 93l205/120220{110{105/103 99 98 93 90| 80| 80| 80| 80| 64| 58
S A0 X0 X X X 0 S/0 S0 S X R
18] 60| 45 66| 86| 93l100(103/105105102105(104104/104[104 98| 85 75 73] 63| 55
A S & ST A A A0 X0 X X X X R K
19 50 47 48] 50/ 71 73 80{ 90/ 90 92/ 89 85 79 70| 58
VR 3 ST R B B B B 3 X ST A A &
20 §0 58/ 68/ 70 59 81 16 75 69 61
A S B 5 A& 5 R SR
21 56/ 50 46 61| 70/ 80 49 55
S0 X [0 X R A R A0 X0 X B B B X X A S 2
22 51/ 53] 36| 46 50/ 49 700 70/ 69 59| 55 60| 58
0 X 3 A X X X X S0 X0 X
23| 46/ 51/ 58 70| 70 70 69 72 80| 68| 72 70 80| 76| 75 65 65 65 59 46 51
A B 3 A A S A A A B B0 X0 X XX RO X A A
24 70 70 49 66| 66| 65 63 56 45 46
R 0 X S| A A N0 X0 X B B R0 X S R0 X A B A & I R
25 45| 46 45 44 48 51 §9 55
A R A Bl B Bl A& B|l0 X| B R R A Al A A & S| S
26 44 43 44 60 50 10
A Al Bl Y Bl A A Bl A Bl Bl B Bl R B A A Y a Y
217 48 60 50 45
RIO X| a] Bl Bl Al Bl Bl Bl R Bl Bl Bl B B Bl A A A 2
28| 50| 45| 60 60 70
Al Al A Bl Bl A Al Bl Bl R Al A Bl B[ S0 X A0 X Bl S0 X S[0 X
29 50 50 56 56 50
B Bl Bl B B Bl B B B B Bl B Bl Bl A&
30 58/ 90| 60 75 65/ 65 69 69 74
R B B B B B B B B B B8 R’ B B B B B R R0 X0 X B B R
31 46 46
00{01(02({03|04(05/06/07(08(09/10(11{12/13|14(15]16/17(18(19]20/21(22/23
CNT| 12/ 17] 17] 10| 17 9| 11| 13] 14] 14) 14 13| 12 16 21 22| 21 21 22 21] 19 19 15 11
MED| 50| 49| 60] 56 66/ 70{ 70 70[ 70| 78| 84 88| 90/ 83 90| 90 87 85 80 74 70| 58 48 51
U 9| 60| 57| 60/ 60 70| 76/ 80| 85 85 90 97/101{104 96 96 98 93 92| 89 80| 80 70/ 64| 58
L 9| 47| 46| 50| 48] 58 63 59 62| 68 70 70 70| 76 70 700 70| 75 686 65 58 55 48 42 40
OCT.1991 f£x1 (0.1MHz) COMMUNICATIONS RESEARCH LABORATORY, JAPAN
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20

STATION Nankyoku

(G.M.T.

IONOSPHERIC DATA

+ 3 H)

45°E MEAN TIME
0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING

(0.1MHz)

foF2

0CT.1991
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LAT.69°00.4'S LON.039°35.4'E
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OCT.1991 ftEs

LAT.69°00.4'S LON.039°35.4'E

IONOSPHERIC DATA

(0.1MHZ)

SW

EEP

45°E MEAN TIME
0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING

STATION Nankyoku

(G.M.T.

+a 13230 )

H

o\J00

01

02

03

04

06

07

08

09[10

11

12

13

16

IS

20

21

22

23

38

91

40

85

05
B

43

15
E

17
B

18
E

B[

40

45

45

45

45

60

B

!

B

B

34

33

42

34

38

38

130

45

81

B

25

21

21

36

40

45

45

43

1.3

35

W o w oo

E B
3i5

26

48

54

60

45

44

33

317

46

W w o w

29

16

16

13

30

34

33

32

30

30

60

B5

o o

217

317

70

15

45

42

41

34

140

B

41

35

E B
29

28

26

30

35

45

OO ([~3 Oy U1 | (LD (DD |

38

92

70

80

B
26

34

35

36

48

58

o

44

68

45

56

[ee) o) w o © W) o) [22] o) [v)

26

24

26

13

36

41

—
o

70

100

70

70

34

W w w W

W W W wo

217

35

80

36

35

39

—
—

15

45

26

40

40

33

33

25

E B

20

14

35

E B
19

20

—
[ %]

35

40

45

54

40

30

217

21

13

14

40

31

—
w

36

40

45

48

26

28

29

217

20

19

E B
17

21

35

—
o

38

40

48

45

46

32

35

32

11

15

11

60

44

—
on

21

26

36

70

45

39

43

43

26

18

E B
18

19

16

11

—
oH

22

25

30

37

4

34

31

21

20

20

E B
20
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IONOSPHERIC DATA sTaTION Nankyoku
OCT.1991 fmin (0.1MHz) 45'E MEAN TIME (G.M.T. + 3 H)
LAT.69°00.4’S LON.039'35.4'E SWEEP 0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING
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D 00(01(02(03[04(05(06/07/08/09/10/11]|12|13(|14|15|16(/17(|18]|19]20(21(22|23
B B B B B B B B BB BB
1] 15| 18 18] 15 15 25 30 } 58 30 25| 23] 24
BB B B B B 3| BB B B B B B
2| 25| 25| 25 25 43 24| 18] 18] 23 15
BBB‘ Bl B B
3| 15| 18] 15 20| 30| 24| 25| 24 35 ] 38 20/ 18| 24| 15 10] 10 14] 15
B B B B B ﬂ
4] 18 30| 15 25 1g 25 29 35 50| 33 24/ 35 18 18 14/ 17/ 14 9
B Bl Bl B
5 17| 13] 15 23 20/ 24| 20/ 19/ 50 34/ 22 19 18 17/ 11 7| 6 8 9
6| o 15/ 7| 7| 7| 15| 14| 15| 15/ 19] 20 19 22/ 35 7] 25| 19 20/ 18 23 7| 25/ 23 9
B B B B B B s| B B
T o 1l 37 30 30 33 30| 18 29/ 19 12] 71 7 7| 14
B‘B B’ Bl BIB B B
8] 11 o 7] 10] 20 30 24 45| 55| 40/ 18/ 20 14/ 7| 7 9
Bl B B B\B B BlB
9] 19/ 9 17| 10 24 35| 33 20/ 19 19 19 14 8/ 8 7 8
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g“ﬂ B B
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Bl B B
25| 20 7| 7] 18| 15 29 18] 18/ 18 19 200 21 29| 25| 23 18 25 10 7| 8l 11
Bl Bl B -B| B
26| 15 8 19 21| 20[ 19 30 30 19 [ 25| 20| 29 18 31| 18] 29) 185 19 7
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OCT.1991 tfmin (0.1MHz) COMMUNICATIONS RESEARCH LABORATORY, JAPAN



IONOSPHERIC DATA sTATION Nankyoku

OCT.1991 n'F (kM)

45°E MEAN TIME (G.M.T. + 3 H)

LAT.69°00.4"'S LON.039°35.4'E SWEEP 0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING
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A Bl Al Bl Al B B B B B B Bl B Bl Bl Al A A
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2300ARABBBBBBBBBBBBIBBBAASAA
Al Al Al A A Bl Bl B|E Bl Bl B B Y
3245 3300240 250 270 |245250[245240[310[350[240
Al A A Bl B Al B| B Bl Bl B S
4 2700 (300 310 250 [ 250[260300[240[345(340[250[220
B S| Bl Al SIE Al Al Y Bl Bl Bl B
5| 250370 g 380 250250024002500250245[240[250[2300250
A Rl A A
6(260250300[250/200/300[230/250/200/220/245/250/240/250[260[250/240/250/240/330/300
A A A B A B B ﬂ BE A B B B B I A R
Tl3700410 300 250250[250[270[280[270[295(360[230
Al Al Al A B B AI Bl Al Bl Bl B B B A E A B
81250 350{300/300310420] |250(330
A Bl B Bl Bl Bl Bl Bl Bl C C
9] Tla9sla20l490 310 250{295240[240[240[240/245/350/345
S E A Rl Bl Bl A[E Al Bl Bl Bl § A A Y
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5 A R Y I BE A
112500 “|3s0] (300300 280[250{240[240[240{400240250(230[250[250240[250360{400[350
Bl Al Bl B Y Y
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A A Al A Y
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18 a50[200230 [450/480270[250{240240[240[240[240240240[230[250/250[240[250{250/260[310[250
A S A S Al Al A E AE A Al A
19 410 230[250/250245[250[250[245/250(250[250/270/250[245280
a S E A E A R B B B B E A Al A A
20 230[270/370(310[340[270/280 2601300/250(300[290[290{310
Y S S S A § B § A A N A S 3 5B
2d 260 250[260[240[250/280 2900 1280
S E Bl A[E Bl A Bl B B B A A
22| “la40la10/300350(360 3000 |220/270 2400250 |270[300 (300290395
E A S Yl Y A Y S A
23400/400/350/380[300[370 25024502600  [250[250/240/2502600270[270 |250
Al B Al A S Al Al Al B| B A A
24 3500310[260 245 2601250{260/260[260[370[300[270
YI S| A Al A Y Y B[ B S A BiE Al A Y R
25300 (330 2500260 J270270 340
A Y Rl Y Al Bl Bl Bl A B B Al Al A A S S
26 ‘I3s0 350 260 |260[250/280
a Y Al Bl Y Bl A Al Bl A Bl Bl Bl B Bl A A Y Y a4 Y Y
217 400 260
E A A Al Bl Bl A Bl Bl BIE A Bl Bl B Bl B Bl A A A A
281(300[400/350/400/350 3000250
Al Al Al Bl B[ A Al B[ B Al Al Bl Bl S A Al B SIE B
29 2170 2800 [240 2500240,  |450
B E A E A Y B B Bl B B B B B Bl B Bl Bl B Bl A
30 410[3500450/450[270/300250
Bl Bl B B B B B B B B Bl Bl Bl Bl B B Bl B[ R
31360 200 2002000 [200
00(01(02(03/04/05(06(07/08{09|1011/12(13(14(15{16(17(18(19(20(21|2223
CNT| 18 15/ 18] 11| 13 10| 8| 13] 12 13] 13 15| 15 13 19 26| 22 23 22 20| 22| 20| 16 11
U v [0
MED |7 65350|350/370[315(322(305/260245/235/242(240[240[240[245250/248250[245/250{250/250[252250
U Q(350{400[370[410/380[370335(305(265/250/250/250{260[250[260[260[260[260[270[290[300/285/335(370
L Qlas50l250[270[300{300[300[280[250{232(230/235/240{230[230(240240[240[240[2400240/240/245/235[250
OCT.1991 n'r (kM) COMMUNICATIONS RESEARCH LABORATORY, JAPAN
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STATION Nankyoku

{(G.M.20

IONOSPHERIC DATA

45'E MEAN TIME + 3 H)

0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING

(0.1MHZ)

NOV.1991 fx1I
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IONOSPHERIC DATA sTATION Nankyoku
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H
D 00101102103]04/05(06(07]08/09(10(11{12(13|14(15(16(17({18|19(20(21]2223
E Al Al B[E A] AE A Bl A E B E AE Al Bl Bl A B E A B
1200 240 2500250 2503000 ]280[2002402001200 3100  [320260
B Bl B|[E A| Bl Bl Al Bl B Al B[E A] B[E A Bl Al
2 250 250 |200[260/ |245245[260300{300[320] |350
B Bl Bl B|E A E Al B E AE AE A Y
3 400las50(350 [270/250(230[250[230[230250[240[240[250[250[250/270[240]  |240
A A A YA B B B B B A A B
4 4200 400 270 250250 240[240[250/250/300(400[360
T A A B B B B A A B ) Y
54300450 4245240 250 |230240f245/250[250280[350[350 [345
E B B Y B Al B EAT’ E A
6laool 345 320 250 250 |230[245[245/245(250[270400/400[360[350
B A AE A A ) ﬂz AE A A
Tl3g0] |290 2500 250250 250 [200[200[250[245/240245[260[260/260[260[280
Al A A B[ B Al B[E Al A Al A
81340410/390[360{350 3300 (240 2400245(245/250 3500 360
B Bl Bl Al B Al Al Bl B A A A Bl Bl B[E Al Y A AE B YE Bl Y
9 230 280 390  |390
B A Y Y| Y A Bl Al A B[ B[E B[ C| C A B
10 220 250[240(250/2500260/280[250(370
BB B B B A A ¥ Y B B B B I A V-
i1 300250, [250 2302400 [2500260[340[270[310
A Y Al Bl Al AE A A B Al
12 270 2000 1260 |240f230/225/220215[235245(250/250[260[235275/335
Al A A A Al H H Al Bl B[ A A A A
13365 400[310 [295(250{230/200[230 230[230[250/ [280[250/250
Al A A Al Al AE Al A Bl B Bl Y A
14 360[360[300 300 210 240[240(230[2400245/250[260260[335
Al A E A A ﬂ B E A B Al B Al B
15]330/240[2450200 220/250[330 230230,  [260 330,  [350[2600 (250
Y| Bl A Al Al A B AE A S Al A
163400250240 260 230/2400250 [240/230[360/ [300[390
A Al A Al A Bl A[E Al Al Al Bl Bl A Al A A B R A
17330 280 240 240  |260[300
A AlE A Al Al A A E AE AE Al Y A Al A A
18 480450320 [350[250 245[200[200/240 250[250/340[300
A Y Al Y Al Al Al Al Bl BE A A E A A
19 330 360 230250/250[230[260(270, [280[250[300] [280
A E A Yl Y[E Al Y B B B E A A A
20380 400[380[350[290[250 450 245 12402400250[240/2500260[220
A B A EIA B B B| Bl B BT;I A
21 220[190/200230 220[230[2200260[280 [340/400
Al A E A A E A qA’B Al B Al Bl B Bl B A E A
22 390[350] (360250 250 250[250{270(270[290[350
Al Al Bl Al Al Bl Bl Bl B B[E AE A A Y
233803100270 [295 25025q4, 220[230(250/340[270[280
Al A A B Al Al Bl B B B
24 350 240 220(250[240/ [220[230[250260] |200[340/300
B Al B Yl Bl Bl Bl Bl B Y
25| 1330 300360210 370[360/2302300230[230/240[260[330( (290
E Al Al A A B A BIE A A Y JY|E A B E AE A
26350 250 g 245 420[380 230230250250250245%6027029%
B A
27|295295/320{300[310 270[230(210{210200[2202120[210(240{240(230/240[245/300/350[300
B Al Al Al Al B H Al A
28 250250 200[200{210/210230[230{230/230(250{240/260260/270[280
E 4 Y E A A ﬂE AE A E AE A
2934002000 l260(3700 1250/ |230/250/210210[240/230[230/230[230[230/270[250{270[270[250[250
Y A A R A A A BE A B R
30250 300[240/240 250 230[240[240250[260[250(260/270[240
31
00101102103]04/05(06(07/08/09(10(11{12(13/14(15|16/17(18{19|20]21/22|23
CNT| 15| 12 12/ 14| 11| 13 16/ 9 11| 8 8 11| 16 17/ 21| 22 23] 24| 24 27| 26| 27 17 15
i
ED|335(330/332(305/305260[250250[248/250[230/225/225(230{240/240[240[245/250(255270[265/285292
v 0l3gola15/390(360[350[360[255/260280[280{245/250/245/248250[245/245/250[255280[300/330{340/350
L 0{330272/2700250[300/245/240245(2301230[210[210/215(210[230/230230[230/248/250{260260[270250

NOV.1991 n'r (KM) COMMUNICATIONS RESEARCH LABORATORY, JAPAN




29

STATION Nankyoku

IONOSPHERIC DATA

+ 3 H)

(G.M.T.

45°E MEAN TIME
0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING

fxI (0.1MHz)

DEC.1991

SWEEP

LAT.69°00.4'S LON.039'35.4'E

o o=t PLOPIn] oL O [t |2 Nt [ o] olm g PReAP<dERAPEIn| o] oo nfet oot <] o~ N ~ o o~
WO w w w| W ;| Wl w:n w0 | w0 | | W 1 w0 w1l - <| | O ™| w1 W

o~ o o o o o o o o o = o~
ZSOXOR = >< CO et EXRIEX= 0 [t >< =r [tn oo —~ |t >¢ O O e ©0 [>¢ oo [t 2w o~ ©0 =t} =10 >¢ O =2 — =2) - [v=3
| wn wn w| Wl w:n w0 W w| W w| | w0 w| | w0 w0 | | N ~N| W W wn

No o o = o =] o~
= N[>S O DE WO — D€ LD DS D DE O L0 [DE r~ [wt ~ | 75 G D¢ < Olett <o ©o [t — [72) [ [T210-3 oleg =3 o >< O o~ — - =) [
| ;b w 1n W W v v - wn w| ~ w| ~ w| W 1, w —~ w w | ~f o w n

N o o o o o~
&S N o oo VPP nE| | =t ot et < < o] | o ocop<ooP<r—|n =3 =3 3 D¢ OH DS —t ™| o w| oo
W r~| ;v ;| W v W W w;m w (¥ w0 | ;| = w1 W ;| wn —~ w| | 2 ~| w| W W

o o o o o~
ey = O oM O npe A | O] o R mie]| o <ol [« ol [t COPE DG [NO]| H[PSO el PR O vi[oG O[>S v | | WO
o (¥ ] u [T 2] o =~ ~ o o o wy [T 2] o o w wy u w u o o (T2 ] o o o o o~ o o u

— o o o —
8A oo mo oo o [T3) i [2x3 cO ©o 3 I~ =J3 00 [>€ O |« — [ =3 o o - o lﬁmﬂg O |« o [T2) - [T3) - o (=)
wn| ;| W W ~ ~ W ~ W 1 v w w| w w0 w ~| W W r~ W ©| ;| w| ° ™| w| W w0

— o e} —
oM [ umolmolP<on| i<t opP<Pdoo| o ko] W< < w0 jog o oo |<o| —m [Ko| i cud<oo W oo o =
57 (v w| v W -~ - -~ w| w| W W W W - W W w ~ w| wl oo r~ w| o ;v | T ~| W ~| o

— o o o o —
GHOXOR o o — o =3 o~ eg 2] o< o=t >< O DS =r o ) (g o< e o o >< o o o~ o — ["2)
[ ~ o [ [t ©o —~ o w ©o o W [ o o o [ [ —~ —~ o w o~ = ~ w

b o o o —
SB o ©O [ oM APC O~ [>< g > < |0 >< O M o =2) o [0 >< O g o D¢ O o o~ >< O [t >3 >< N ©o — ) —
[T2) o (e} o o o -~ —~ —~ -~ ©o w —~ =~ —~ L o w | il - - e~ o

— o o o o o = = —

m (M o2 <o o Sltn K=t |od =t S| o< o< —<om |m |k o m =| ~Njm [P<oot 2 [P | = o w
et w0 o — ~| o | o | oo w — ~ —~ o ~| | | ~| o
— o o o o = o —
3B o — o/m >< | <=r|m <G << G <G on|on m o m 2] G = o >< | wnjm o — ~ g (7 <G > <r o ~ | N o~

— o —~ —~ ©co co ©co — —~ ~ ©co —~ — —~ co —~
— o o o —
©O =g o = (7] DS N [>E < [ >< cam =5 o| enm o |0 on >< O —i|m 3 o0 o o - ©O = o0 o >< oo ~ o ©o o o
o~ —~ ~ w | r~ co ~| oo o ~ - o -~ -~ - —~ | r~| oo r~
b o o o o ~—
I o ) R R of<ootn [ (M [t S| — M |m wm [m v v [m | olnn [ wln olm |<€ [<¢ e = I EEGIEE
[ d —~ ©co —~ —~ co o ©o — co —~ — — —~ co —~
A o o — o —
P w o (=G on o <r|<g =3 &3 o o m o[>S —i|m o 2% o o ™ ~—i|oa 3 3 << &2 L IS ™ o o =
[ o ™ ©o | o P~ o o o — e~ o [ ot ot - —~ o —~
— O —
P w ©o [t o o >< o —i [t e v o o — o |[eg &2 & <G G >< O [0 =G o o0 <G > Oy OP<—im o 2] <l o - w| o~ o
—~ ~ ©o ~ oo (V-] [t —~ ~ o ©o ~ w ~ i . ©o L
o o o o o o
co Pee[m << <G 23 N o=t Cd ] 2] 3 B -G > =g < ool oed &3 <G << [=2] >< Ot <G 23 ©0 |« ld P —| w o o
= - L o ©o =g o - o o o e~ — e o Land
o lo . o o — (o) o
—| oolmg |ef  |e% S a2 Ppeon| om = |02 |«% S[5< — | S| =l @ [«@ =8 [p< Oy et = |G o =| o| | o
~— ~| w —~| | —~ o| w» o | w (¥ —~ - ~ ~
o o o — O o
o |= <G ~N| Ot |m o = o=t =1 3 >< ©|m o|m 3] = w|<¢ (M o <G ot [t [t (2 = <ol o N | o o
~ w w| r~| oo w0 (] co co| o —~ —~ | r~| ool o
o o o

= | ocojm [|«€ |<€ o 1| N [P<oo|t =t o|m o|m P —| o [ [=G RG] op<mm  P<r-| o ~| W o w
LR | - ~ W - w0 — —~ | oo o w0 w| w o wn w0 — W r~
o =) o o o o

= <G >< o |m <G =3 ©o — o o i (D¢ < (v 7 g | <G ©o o o o ©co ol = e < XS] o o & — o o o
- w w| Wl ~| W wl wm;n —~ ~| W W ;| w| w o —~| —| w| wl
o o o o o

< oo < < =4 e Ny <€ 2] < —|on <G —| <o|m —| oo o[m m <G <G ZE < |  —|eg i IS ol o i o
L3 — w0 ~| —~| | w w0 wl asl | = = =
o o

e ©O |} ©O =g 4 oo >< L0 [ o< o ©0 |« o olm o> o o [T23] ol o ©o (=3 << >< —i | I ©co ©co [T3) o
o w - w0 w| ;| o w| w 0 ~| | ~| w| = -~ 7 wn —| 1 W n
o o o o o

< o o —| o o ol |[»nn <t m < < oled <G 3 — N kol m | [=<¢ < <G << << ) o ~| o =
— | W ;o v 0 | o [Te) ~| ;o w o - = —| w o
o o

©co o |m i >< 00 (>€ LN [>< O — [ (=31 >< LD DS O <[> <r |« O o g = ©O | ©0[>< v [t >< <r|m = <G =3 [T2) P o ©o -r -r

= | wn | Wl 0| W w0 0 W ;| w W | = 0| (V-] 72 ™| | W n
> o o o o o o o o

= — N | ||~ N DO~ N O AN M| DO~ 00| O O H H OO

a | v | | | | | | A | A N N N[ N N N[N N N DN MM © = (= 3

JAPAN

COMMUNICATIONS RESEARCH LABORATORY,

(0.1MHz)

fxI

DEC.1991



30

STATION Nankyoku

IONOSPHERIC DATA

+ 3: )

(G.M.T.

45'E MEAN TIME
0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING

(0.1MHz)

foF2

DEC.1991

SWEEP

LAT.69°00.4"S LON.039°35.4'E

in| oo| wx S| S mmno| e [oa [N |eg |« _F|3T!|B G ] =] O] Dmo| O O o =T o A =] o] =] =
Ll | = = wn| w1 ;| W = wn w v | <= W =wr| ;| ;| = - - - N = 1| -
o — — — Y o~
| =g G o 0|t e co e —| ;| o o= i (23X O |G | ol o oo o=t ) =3 o~ o I o «~f | oo
) -| = wn w| ;| - wn w0 = | = w| | wn| = w | ™| ;o | =
o~ - wl =) =) o~
o3 vt o =1 z) o o (=) =) i [ i [ (77} = ©o -r e} OWE 75} [Ts) oo o g o~ g < (<] o (=) = o =) o o
o | = W = w1 w1 W ;v - wn wn| w wn | W ;| (¥ wn| - | ;| W wn
o~ > N
O =y O = N Sl o0 o ©co ~ w O (et fxs OO o e = [72) w Sl o 1 o i[O ol = 4 o un o o~ o ©o o
S| n < 1 © W W n ;v v - - v wl = = ;| w = o w| - ~§| ;| | -
o~ L) =) =) o~
o NEomo o] mE®| o —Eomre|mo| wum ] I = N[l o[ ;o A [ Ewnl = <[ o | | o o
o w w1 <= = ;| W W ;v W 1 = ;v w w| | w0 w| ;| w | | ;| wn ™~ ! ;|
=4 — —t
€ o@D NEn| o o WwmAlGNmoime |k [HMo| o=t oot | Wﬂj | Oh oo| 0ok o ot o[ = oo T o oo S =
ol w = ;| W W ~ W W W w;» W w»n w| w [V v W w1 ;b W W w| = w:n ~| ;| W wn
~— - = el =l el ~—
oM [momo Ao o Wb |[ma| oo o ™| o] —| o] oo ool 3 | o N o wnmm |jd=| oo ;o — O o] o oo
=l © wl ;| W Y ~| w | ;v W ;v ;v W W ;v w» w w| w| v ~| w | w <= W T| ~ w | n
— (=Y —
o [72) w(ed Txy < -r ~x D N et &= co et (73 - [=3"4 O (=4 CO [Ix= CO -r —~ (g -r —t w|ed (=] ©o [tn co - o o -r [73) ©0
o w w| W Wl ~ Wl w w ~| w w W 1 ;1 w1 W o r~ w | = w ~| W W w:n
L ke (=] > (=3 ~—
wn[@ @ o m N | o] oed G oM [ OB | O x4 ©O (D ™ ed Sm  [ro| oy njm  [ao|oa [aroo| o S o o] oo
[T} o ~| W w w —~ 0| ~ w -~ w — ~| w| w w < o ¥V 4 © | w0
i (=Y =Y > =Y —
<@ @ [ Ol |n — (o ol |0 |=t M |G~ © wWmoy o/m |m | oo o[ ocolm N[t [tnoo| oo O oo o oo
= v ~ w© W r~| =| o = w| w w0 w| w w0 <« W | ~ © v n
=l —
o |m [ 0|6 <r [0 S| onjm |8 |« | |=8 e e o (M@ (@ |«¢  |m o ocolm o | Ned o |« [tnoo N o = ©
o wn ~| w —~ —~ ~| w| W - wo| M — W ~ w
— — —
~ =3 w0 =y N N —~ oo [tn (=3r=ar-:] = - w0 o o || =] ™z O =4 (2] = © o~ o ©0 |« [a:] [s¢] ~— o o - -
—~ w| ~| w — 0| -~ co ~ w o r~| Wl w | — o~ —~|
— G LM\- —
=i o = |[va ) N N 3 Ol o <rm o0 = © |0 o0 73 2 ﬂ ©O x4 1O [0 =) Exs o, << G o | o] oo =
=4 ~ —~ — w| o~ o —~ [7>) ©o ~ — —~ —~ w0
—t
o| o Pu = M ok [ | [ [om N wowjm e S |m — (o <@ [z |[m | [ - o o —| —~
| ad o ©co o - | 3 o o | o r~ o ©Oo —~ hd — e~ <o O
— el =l =l —
Py o SN o0 o O s [0 ©o| iz O NN — g 23 m < ] C 0 G o <x = = ©| w0 I — == o W o~
| w ~ w ~| W ;v w -~ co | w| = | & —| W ~| w
o f=1 — o
OOHOB = <G n ©0 [y © | =3 7] 3 o3 i oG -G [y ] oled < < < o =34 = 7 Fxs ©O el o — o o =]
-4 0| w c© — o <| oo o v ~| ©| | ~| oo w
o
P BRI Sla o ARG G R R I CE T GG S Ot =3 | S N[ | = o
o w w| - wn o = co ~| o | T - o ~|
o L) =3 =] o
o€ [ [ ol |m [mmelm [l [Eo (e <r|m olm  |m | ot [m [m |« |t [ [nn [ [ (< o N | =
wn w —~ w [T — ~| —~ w| 2 — | ~ !
= e =) =) =4 S
S.A ©O (k= | << <G =) =2 O x4 O = et <G (=) 3 F= o [0 w| O GG << o o | —~|m o | W o oo
| = wn| w0 w w0 | ~| w w w| w - wn| O —| 1| WO =
o =) = ) =J > o
- < | <=M | | O s 1O [Fxe < [0 | oo [ (< [ (A [ O || N | 02 <6 (o2 |G Ol [ —| = o oo
- wn| | w0 | - w0 w| ~r wl T | i | -
o - — =Y =Y o
P I o T N o o ) ] ¢ [RNm | [ oM (o om M [ [ [0 [ W[ o ©o | o | o
&5 [ J5 w o wn - = -r M o ;| -
el
PR I I O ICERCEE GG [ | et ﬂ! o N[ [ O [0 oo < | S| <lmoe = o (m oo <= o |
-y w w <« <= wn w < = w| ;| = <r < N[ | v v =
o
e ] e Fxa O |G Fxs O [Fxy < [0 (%3 = ) <G << Fxa =3 =4 4 x4 O [y 1 |0% O [y OV ol = =2 < <G <G G <G — o - o
| | = (T2 w| 0 w| 1 | = w0 = —| | ! =
nUﬁu =) e ) L) g
o =N H@ [mom o omo| o< | | [ Ollin| oo || o| oo |t o Wl colm |t [« |06 [ © ®| o o w
w| - | w| ;| w | w0 =r| ™| W = | - 723 - —| | ;| =
ol o) ) o
= NN || 0| O| O NN O N M| O| I~ O N O H N N DO~ | O] — E« a oy ot
a || | A A | A A | H | H| A N N N[ N N NN N N N[ “ H (=) =

JAPAN

COMMUNICATIONS RESEARCH LABORATORY,

(0.1MHz)

foF2

DEC.1991



DEC.1991 ftEs

LAT.69°00.4'S LON.039'35.4'E

IONOSPHERIC DATA
45'E MEAN TIME

(0.1MHz)

SWEEP

STATION Nankyoku

(G.M.T.

+ 3 H)

0.4MHz T0 15.0MHz IN 20.0SEC IN MANUAL SCALING

H

o\J00

01

02

03

04

05

06

07

08

09

10

11

12

15

16

117

18

19

20

21

22

23

44

60

B

41

i1

40

40

45

B
55

44

E B

53

40

13
B

14
B

31

30

30

30

35

30

60

45

35

35

43

34

35

37

31
B

50

317

39

317

30

i1

31

317

35

70

47

35

48

32

51

70

43

33

38

35

33

31

32

E B
31

38

30

40

49

39

15

23

49

26
B

34
B

36

38

45

32
B

34

31

81

33

31

36

83

35

38

45

46

32

38

39

46

40

38
B

43

40

B

E B
53

83

31

36

26

26

21

25

40

30

33

217

38

45

38

40

38

34

317

32

33

31

31

40

26

42

60

31

35

89

46

38

45

46

29

38 39

317

33

33

33

33

28

43

45

40

22

36

0O |~J |OY |[UT | [0 D |

49

70

44

45

49

35

36

38

36

45

38

32

32

28

31

45

43

417

317

35

f¥=]

37

42

40

36

35

33

31

42

35

33

83

42

33

33

30

30

30

31

31

45

—
o

80

43

40

45

38

70

46

45

46

50

36

33

39

45

40

36

34

46

48

—
—

35

65
B

70

46

43

37

33

33

317

85

32

37

32

E B
31

32

39

40

40

48

—
[ ]

55

31

40

38

38

21

40

39

35

33

33

32

26

39

90

48

40

—
w

34

90

42

50

46

47

51

46

36

45

43

38

30

317

35

43

43

49

—
£

60

80

317

B

34

33

42

45

58

44

35

32

317

42

43

38

39|

—
(8]

44

70

50

317

50

31

45

46

31

33

313

32

32

—
o>

39

40

32

35

36

35

E B
55

=3
L& L B [ ¥8 ]

39

31

217

50

45

46

39

—
~1

39

35

B

3%729

o) o o

33

35

49

51

34

45

—
©o

35

B

41

36

31

38

33

34

E B
30

30

29

40

—
o

59

60

59

70

60

60

41

49

29

217

25

90

59

70

41

n
o

39

24

22

44

34

31

34

43

40

30

E B
35

21

37

36

46

45

(8]
—

61

32

33

60

46

45

28

28

41

33

40

38

34

»N
N

70

34
B

31

317

45

E B
55

217

29

40

42

70

38

21

N
w

30

21

B

31

B

51

69

33

34

35

31

30

36

35

41

[ 8]
=

45

45

45

35

45

38

53

B

L

34

31

33

30

E B

29

217

34

36

[ 5]
on

34

36

40

45

41

85

317

33

35

48

31

35

317

90

41

39

42

[,S]
o

51

60

90

45

42

42

41

41

52

317

317

45

32

36

26

25

21

21

[ 5]
~1

39

43

317

35

E B
30

36

34

42

58

317

B

32

50

51

90

52

38

[ 3%
©o

45

42

36

34

45

42

41

35

35

35

34

38

217

38

34

35

70

[ S]
L]

35

70

217

2.1

28

28

34

45

43

42

34

33

31

28

E B
26| 30

35
B

50

40

w
o

38

45

38
B

53

219

B

44

41

45

35

33

36

34

35

35

34

30

34

30

39

44

3¢

w
—

44

46

46

45

38

30

33

32

35

39

43

42

31

50

34

33

33

32

31

26

44

48

45

00

01

02

03

04

05

06

07

08

09

10

11

12

14

15

16

17

18

19

20

21

22

CNT 28

28

26

26

29

26

25

217

29

24

24

23

22

20

25

24

30

29

31

31

31

30

31

30

MED 42

45

39

40

38

38

36

40

40

]

42

36

36

36

35

35

35

33

33

32

34

35

40

43

40

U2l 5o

70

45

45

45

42

42

45

45

50

42

46

40

40

417

38

35

36

35

40

42

43

48

45

L 9] 35

317

35

35

34

34

34

35

35

36

33

33

33

34

34

34

33

31

30

30

30

34

35

36

DEC.1991

ftEs

(0.1MHz)

COMMUNICATIONS RESEARCH

LABORATORY,

JAPAN

31



32

IONOSPHERIC DATA

DEC.1991 fmin (0.1MHz)

LAT.69°00.4'S LON.039°35.4'E

SWEEP

0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING

45'E MEAN TIME

STATION Nankyoku

(GA.ML., TN,

+ 3 H)

H
D

00

01

02

03

04

05

06

07

08

09

10

11

12

14

15|16

117

18

19

20

21

22

&3

~3

18

30

20

20

30

18

19

55

19

53

22

134

% B

19

20

25

18

13

8

18

19

10

15

B

20

19

25

20

20

19

20

31

18

19

20

9

1

20

19

1

20

29

18

19

15

19

20

19

19

19

20

20

31

20

15

81

9

16

1

19

18

9

25

B

20

20

25

20

19

20

19

19

18

9

19

21

117

117

18

26

18

19

20

31

23

20

21
B

23
B

53

52

B

19

19

19

17

19

19

19

18

20

21

25

19

25

B

20

39

19

19

20

20

20

19

18

18

18

18

20

19

18

18

19

24

20

19

10

19

20

19

19

19

19

18

20

19

19

19

18

18

10

10

18

16

O ([~3 Oy |OUT (&= (LW (DD (B

15

9

15

9

10

18

19

20

19

24

25

55

25

30

20

20

19

20

19

18

20

18

o

18

9

9

19

18

19

19

18]

20

19

19

20

25

19

19

19

30

19

19

19

20

19

—
o

19

18

19

18

19

20

19

19

20

24

20

B

25

20

20

19

19

19

15

19

19

19

—
—

20

20

18

10

8

9

19

19

20

20

20

25

19

19

19

19

31

14

9

9

19

—
(o8]

30

B

19

19

19

19

B|

24

19

18

22

19

20

23

20

20

19

19

19

30

19

18

—
w

25

19

20

20

19

35

20

21

25

55

55

55

18

19

30

25

16

16

19

—
o

19

16

4

10

19

20

25

30

B

55

19

19

10

20

25

19

24

—
o

7

24

20

25

19

20

23

19

19

19

20

19

9

19

8

19

—
o

15

19

24

24

9

55

60

20

23

23

23

20

19

19

1

19

—
~3

24

19

9

B

19

21

30

21

19

35

19

15

10

18

23

22

—
©o

B

| oo

B

30

19

55

515

51

20

20

24

30

19

19

16

—
o

10

15

9

15

16

20

19

30

517

B|

19

20

19

15

31

23

9

19

[ &)
o

17

19

12

12

9

15

17

19

19 19

20

19

18

20

85

19

15

14

15

9

[ 8]
—

9

W |00 &=

19

15

19

19

19

29

26

20

20

18

16

15

18

117

29

[ %]
(]

21

19

20

20

23

25

58

25

19

19

19

18

30

19

9

20

[ %]
w

20

19

B

20

B

20

20

B

22

511

B

30

19

19

15

15

15

17

19

[ 6]
r =

19

15

19

15

19

19

19

20

20

20

52

51

18

15

30

18

15

19

19

[ )
on

19

35
B

19

20

20

19

15

17

19

15

19

19

19

19

25

25

19

18

19

133

15

19

[ 6]
o

19

14

19

19

32

19

!

20

20

19

55

20

21

18

18

13

9

13

g5

19

20

29

(]
-~

30

20

23

45

30

17

19

20

21

19

20

19

B

B

15

19

15

18

15

15

[ &)
oo

19

29

25

15

19

8

18

18

B

20

20

24

20

85
B

15

18

15

15

8

[ 8]
o

g5

9

19

20

15

20

19

20

20

18

19

16

19

19

20

20

30

19
B

20

25

w
o

24

25

19

25

19
B

g5

24

20

19

19

20

30

20

20

20

20

17

15

17

15

14

18

w
—

16

14

i3

17

16

18

15

19

17

19

19

22

19

19

19

15

16

15

15

20

19

39

19

16

00

01

02

03

04

05

06

07

08

09

10

11

12

13

14

15

16

17

18

19

20

21

22

CNT

31

31

31

8l

8l

31

et

g1

31

81

81

31

31

81

31

81

81

81

81

31

31

31

31

Lk

MED

19

19

19

1.9

19

19

19

20

20

21

20

g3

25

25

24

20

20

19

19

18

18

19

18

19|

UQ

22

20

24

29

20

25

81

23

21

60

59

B

55

55

30

20

20

19

19

20

19

19

Lo

g3

10

4.3

18

16

18

16

19

19

19

19

20

20

19

20

19|

19

19

18

15

15

14

15

16

DEC.1991

fmin

(0.1MHz)

COMMUNICATIONS RESEARCH LABORATORY,

JAPAN



DEC.1991 n'F (KM)

LAT.69°00.4'S LON.039°35.4'E

IONOSPHERIC DATA
45°E MEAN TIME
0.4MHz TO 15.0MHz IN 20.0SEC IN MANUAL SCALING

SWEEP

STATION Nankyoku

(6., 2.

+.31)

H
p\J00({01({02/03/04/05/06/07/08(09(10/11)12(|13|14|15/|16(17(|18]19]|20(21(22|23
H B Al Al A A B Y Y Bl B B A E A A
112700260 280200 440 2400240 |250[250290[400
HE Al Bl AE A A BE A Yl Al Bl Bl B B Y Y
21340/260[300 3400 2900 [220[220 2200 [300/290[270/260
B Al A E A A A Y A Rl Y
3] Tl3so 250310270 240210 240[230/220230230[240/280[300/300
A Al Bl BIE Al Al Al Bl Al S| A A E A AE
41340, 290 330 J 230 1230230250240280350 370
B Al R A A A S|- Bl - Bl-+Bl Bl Bl&=5 B Y
5] Tlaso 2200240[250/250[270[260290
RIE—RF-—RI="Rl- B - —¥. R H A A
6 (280360 21002302100 |220[230[230/230/245[250[260/250[250, [290
R A YEA [EA YE A Y
11320340 3200260[260/270230[210, [2100220, [220/230/230[240{250/250[250{250270
i A ;i NE A A S S B
81300/280460[390/4002800250[230] (230 240[230/240[240250[250{270[260[250[295
E A E A Y Al Al A Al A H A A
9(320[320[375(340/300/300250[240/240] [240 2100 2300 |25002450260] |290
AE A A Al AE A] Al Al Al Bl B A A A Al Al A
10 340350, 280 330 250 |245/2602500270
Y (| ) . )
11280 2301270[280/250(220[240 230[230{240[250250[250{250/335(300/250
A B A Al Al BIE A Y Y Y A A Al AE A
12 3100 330 3100 [220 230[24 02452400270 350330
E A A A A A AE A Y Y Y Y Y B fl S H S A
13320 270 3000 (200 270[200260{260] 380
Y A B E Al A A B B B B A B B §| Al AE A 3
14 300, 290[290330[260 250245 390
Al Al Bl B A A S Bl B| B
15(340/360/250 250 2200230/2300240250/250{250[250[260/300
B A A B[ B B| B YE A AE A Al A
16(3103200 [260/330320[250220/250 2302400 [300[280 290[2501270
A A Bl Bl B Al Al B Bl B B A A Al Al A B
k1 250300 250 2452400240260
Y Bl Bl Bl A Bl B[E A|] Bl B Bl B B B BIE A B
18 290 230 240 12400245250 [250[290[275
E AE A Al A Y Y BIE A| BE A| B|[E A A AEAﬂ E A R
19305(300/310315290 4200400 |250] |260 300 300[330[270/300
Y Y E A H E A Y A B A A
20 3301240/280/280240[250/240/260260[250 240[24002452600 [250[2600 [250
E A B E AE Al A Bl Al A] B Bl Bl B B E A E A H
210400 |290/300/250/250 250[250[230/280/300[270[310/320360
A Bl B Y B B A Bl B Al B E AE A
22 340 isoo 240 410/220[230(250245/250[290[300[2801270
H B Bl Bl A A B B B‘ Bl Bl B H
23290350[380 [250 2502230 i 2701250[250/250[300[350/330
E A S Al Al Al Al Bl A S|E A Bl Bl Bl B
241360 [300 250 2400210 240[240{240/300[2801260/250
E Al BE A A S Y E A E A E A Al A
250290 (350 2500270/2102400220240 [210240[230{250[230/2502400 [330[320/350
S S| AE A A A Bl S| Y Y
26(3400 [330 330 240 250 200[220(240[230/245(240/250[250270/300
Bl A A S Al AE A Bl Bl R Bl H A AE A A A
217 200250 220 240/240240[230[230 220 400
Al Al AE Al AE A S Bl Bl Bl A B A A A
28 350 |280[270[240 24002300230 [2500 220 2500305
A A Bl Al Al BE A A Bl A A
29 240[280/345/290/280[240260 250 [230[230/220240250[250
A B A B A A A A B A
30350 270 3451240 235(240{240[240/2450240[270[260[305390
E A A4 Y Y Al A A A A E 2
31360 3100290[270/235/230 2100215 |240230270[250[260[260, |320[350
00/01(02(03(04(05(06/071]08(09/10(11(12(13(14|15{16/17(18|19]20(21(22|23
CNT| 19 14/ 17/ 11) 18| 15 15/ 16[ 12 12] 13 8 5 8 15 20/ 22] 27/ 27 26 23 22[ 22/ 19
U
MED|312/340305285/285/285(260[245/232/240[240[240{210/222(230[230{232[240/250/250[260268285295
U 0[340/350350{340[310/320280{265/255/255250[245/240/240240[240{240{250/250/260[270/300[320[350
L 0[290/30002900260/250280250240{215/2302151235[210[212/230/230230(230[240[245{250/260260[270
DEC1991 h'F (KM) COMMUNICATIONS RESEARCH LABORATORY, JAPAN

33



34

SMmq:ﬁaﬂmom 62 8¢ pumm GZPCETCTTIZO0C6TBTLIOTGTRICETICT Hﬁcﬁ 6 8 L 9 § q E ¢ 1

TITTITTTITTTTTooT TTTTTTT TTTTTTTTTTTTTToToTT TTTTTTTTTTTITTTTooT TTTTTTT]TTTTTTT TTTTTTTTTTTT T oToqT TTTTTTTITTTTTTT TTTTTTTTT
. 0
x
4 > x - Xox x -
it.w xﬂﬂ. x &y-ﬂ. x “wrl.n e B oo ,-Wx atm ] X X o0 X% [0 i s E x b, " = % x .vﬁ Bixx x lxrav A o % o &,&w O Q N
x *x x * * frxd . & ) x x x i x x x o o Ky % x 4 x
x & x % % 5 * X ” . * an L OOﬂ
kol e W g =N aa X | o Pl L » * " X A s x DY RN #, o Q
AT Mxx x \wxx m«&,ﬁx« % xn(x 2 4 .»nn Xxh‘nzw&m‘xﬂxup M,S, AR o iw xx ﬂv il B Sxliet x&xl. AT 1%, g nwxm .n»» ¥ L £ . &:&& V..A. s JoRE >,>xxx nv PR !(»ytxﬂ
A i N A % y b
A ol xxx L Y e IRl i TV LS R ) i T LW N 1= s L , = Bl AP =ac
x B i " P o X x x Xy x
X
o
x - L x  x . P
- , , . 01
x
o x L MI
X x x x
; R T e T el Bl R DA L Ll L e LIS g
—— x X s x!#k.n, xx T .rvn P J.,x x x o8 5 = . o M.iMA 2 z o x P °
= o 3 3 3 X
#% | x <R L4 , x x AN x . = ” 2
x * o x x m
/ Lo
o) Ll W lo
o X X e % x| |- - }in' kal s Y-on & pos o< K X ol ol
a6 ﬂl&}g ﬁlﬁm. i.}&LMvLin-ﬁ il £ .W{Lu ! 1 o sl e fhes [ el eyl P u s Ll B L
% x x ¥
i _ . . -
x x L . x
p x x x x
A S R ) ol o el 0 R il : PR . et el ol B
x o = 3 T ] e N x x o x X x ) e g o x x x
X x xX x X x X x x x xx x N x x = . .
o x XX x xx K X x % x = LI * o - x
Mg st o el s Pl Y P - - x & x " x * - e .
dii b 2 % 7 2 % X x ¥ ol ., " 5 x & x - QH
x - k3
e x
LOLLL L L i i e i g INIRRNRARNNNNTS IRRNERRRNNNRNNRNNaNaani IENRRNNNNNNENanNy] T I A i LI LLLLLLLLELLinty

nyokYueN (66)7TCL0 1661 <- TO0LO 1661

(zEW)utug QIN-7403 (Z2HW)Ss333

(zEW) zdo3



Lo
o

INT.SV/RVQC TE 0E 6282 L9262 P2 €222 TCZ0Z6T8TLTIITSGTHTETZITITION 6 8 L 9 6 ¥ € ¢ 1

RN RN RN RN RN NN RN RN RN NN RN RN AR RN RN RN RN RN RN N RN R AR RN R RN RN RN RN RN RN NN RN RN AR AR RN R AR AR R AR
1% x % = X x X xx| % x x % S I'F
NIRRT E L I T | o O O I 5 T i e S B | ™ R e P e [ Ly 5
2 . x x X P NI - .« Hx % . x s y .x & <

1 U i Y ; wx X 4 " :
— x x x 3 x x x L
%
x
b 5, x x % X - A K % 5 x » A 2 Ay %
NS PO IR Y E i OUUR i W S YOO IR I R ol W U Y PV A N 1l [ N S YRS P S N PR S Y P B
IS M " L Shad 3 o | w P S IR AT PR PR Y sl o ok Vol I T %
R F ot Prs 4 ~ox 2 N L A X RO A x X 3 G = % = X el o Er ax F -
x " X o4 x x x x  x wx B xx 4 W
x B¢ x o a x b x % st XIB wh x
*
x x| ¥ x| x{x
= o x| N x _I
x
%X x *
xx ¥l * % X * x
x % by x % x ol x x x x
X % “ W% . N " o iy P L% x £ sl we X x T x Lil 2 "
5 % S x 5 g % it . 3 <
> 5 &m» Lx % I el L k] % x '« ™ x i xl&n&x
x * | 2 x ) 2 .
7 x Josc o o s | [ Jorm, s * X 3 x o ma fo x » toc [l ] L % fhsmc X L Lo, 1
x, x X X0, - X P
Pl e, e (R oo, ot o5 SR P oA TRt I L i g s ™SS Spnp Tl] TH em lo Teptt e L T
x x x| X | M
4 ] e x x * % a b -
4 _ L
9
x ) = S x| x P - X . % X dx x % & x x
. 2 " IR [ X %k xx& wﬂ % % x ¥ x 3t B
% x £ oow by = %X % % | %x x x X x X X3 x | * % L X x o
; P S S | Rl = : T P o (% A5 i s |l x o
% x g X e o | 2 | % s 2 x s | p
x x . * x x . x 8 x % x 9 £ I * i x o
ZES * = = " PR ® % A o X & [
x vv.u L Iy x
LU LU coeye b b bbb ey

nyohAjyuep

(66)TE80 T66T <- T080 T66T

00¢
00w
009
008

—

o n oo (T2 o n oo L o
~— o~ — —

o
o~

(zEW)uTuwy QIN-7303 (ZHW) 5333 (R¥) 3.4

(zHW) 7303



36

LKT,SV/X¥Q 0¢ 62 82 LT 92 ST P2 €L TL TCO0C 6T 8T LT 9T GT PTETZTITITOT 6 8 L 9 & ¢ ¢ T 1

RN RRRRRARRRR AR AR AA RN AR AR RN RN AR LA R AN LN LR RN RN RN AR R RN NN RN NN RN RN RN AR RN RRRRR R AR TTTTTTT °

T powes o s x e D i e R e e (e (S | D ML O b S I O Y RO o x i3 -00¢

x -
> fxg £ | | R 2 x * xx % S L . % x| m* Ex x
x 5 A ) L ¥ xx £ x ; ) x x M S * AL X x e
it 2 ; ; : R . . 5 7 =k 00y
* x X 2 x x l
% * y
al el Gl i Ea e L | 0
x x % .X_r " % ™ B - L b W | N 5 o4 " -
5 x J N x x A ik B x| HE X x O x |- X B ™ o % % A 24 X o e XA
ek AL S P i L T R T AT N T B R Tt e et Tl O R S S S P I il St Pl el Bl L S
5 S K xS ¥ Ak K * ir k! A ¥ x S x R ] s ramE » RIS R (<M o 2 &
f . x x x »
% 1 ‘ 2 ) x . x x X L M A - x k
« HoIn k
.
. x

1 1
x
T T
o n o
o~ — —

x
1« x - 5, . ’ x - G-
x ] = 2 x 1Y x X x x
" x x * x wx
P x
S ) ; S 5 g , " Kl v ol T & X £ x % b ok g s
x x s * g w&kxa = i x- x . .xk»rsx e H.Lc.x nﬂix “a = ¢ e . s * :
% T TR R e T 5 TE X % % CHENE x i
L * W ox | % RH - % 5 « x P, X
i : x % S | Fr e Xox R x x * = *
p 5 W =

& ks E x4

‘ﬁ.ﬁﬂ,ﬁﬁﬁ{,;.f?,x* Hoow 5ol o] et [, sttt ot [l i&i, | s B (et JlEb 0

x
x
x
X x
x
x
T
n

=T
o
—

E—
r
cSo
o~

7 —
s x * o x|x ® % X % N A
x E x x x ] X 2 o x
- X ’ x X x X % ix & px x R X x xpx = < B X Xox Kix x x & x vm
x x x x x £ xx x  x 3 .
¥ e x 5 : Xty BeX x| Demibx N % e % Ix x R 2 x= . x = M . x = x o
x x % x -~ T x x x X & x x % x F x % x Y x
’ L ATEREE: e Lob o% der [ foF fem |G e / . s |
x . x x X x f& X x x x
1 b x I~ * i3 * x x w x - X % ‘.& % N =
x x A o -t % - x x 3 X x
% ” x % x

§ r&1

etttk e g b L

nyoAyueN (66)0E60 T66T <- T060 T66T

(zEW) uTug QIN-7403 (z2HK) sE33 (R¥) &, 4

(zERN) zdo3



o~
on

IN3,SV/RVa 1€ 0E 60 8C LC 9T GT VT €T TC T2 02 6T 8T LTIOTSTRTIETCTTITOT 6 8 L 9 § ¢ € ¢ 1

RN AR AR AR RN LN AN L LN NRRN SRR LL L LLNNNLLnnnLunnnnna e nnn RN RRR RN RARRNRRRRRRERRERRY}
- =
1= %x x x x X gl o Xy jomnl’ S s, | 2 X adom F ow s - %ﬂ? oexpomex x I

0 x 2 W omk Xx (K L P IR P B % X x % k. s B e o

x x x % x xx Fo X, B x x x x M ™ x ix o oxx x  xxlx

x| ] x A% xx x| x| X x ¢ x b o® k¥ ol % d o % x i )
- 4 x K o " x & & < x A x 3q

Xx

x x x . T % X x S [ ml ot I x D xox L %, LR TR A
™ x B IR el K X A5 X o 0 X IR Tl i R e TR X XK 3%, e x x o x K % kA xx ™
= Al AT oLl R fw%fifﬁ A A PR SN Fe R % T R e ™ il R N i N e M I A nélm
x x e+ fx ¥ x . 4 9 b 5 Xjx 4 x S 5 x| 4
x x x x soud o x x x

x x % x n » %
x x x At SR xfrxfxw o i " o e Lk il | e o .
R bl o % % x X - MY 5 x o X x
R e X * 2
] 5 Pl ﬂwwxh__rx o R e k) * i @
£ R e
Y Fel x

S{TTa , - 5 e e o e [ isbme P
k.vx s .&}.ﬁ‘nf&fﬁx .Pyllm&&xx«..&?fm P &iﬂ.&w&? aél&l&ﬁdﬁ&xggx&&waf i 5 N..:;J S L 56 ol T a5 iafh ;_i waw
»)
;

%
x x b e "
= o A< o M A e x A xxxxw A e P l 5 xx x {x xlxox ko x% 5 Kb L alm
K x # o e ? | % I . L N P « be o % fx x x| i x % e st I *F I PR . X
* %ex x % * x x % % XA x X X % x %ot
e 4 ity % X | g %@vw gl e .mmn *
= - X % x -
| ) 0T
et trveeerr b b pocnn o e bbb

nyoAyueN (66)TE0T 1661 <- 1007 T661

(zEW)uTuwy QIR-7303 (zHW)s333 (R¥) 2. Y

(zHEW) 703



38

LRE . SV/AVQ 0€ 67 8C LT 9C GC ¥ €T CCT 1T 0C 6T 8T LT 9T ST ¥T ETCTTITOT 6 8 L 9 § 7 € T 1

AL AR AR AR RER AR N NN AR AR AR AR R AR R R RN AR RN RN R RN RN RN R RN RN RN RN RN R LR AR AR AR R R 0
- = % x " - x .
S P P g R N PR E PN I S PRI T MR I N W el U Sl I e S IR T o T P g 00¢
x 9% * x i X, x X x x %
e G R S A S S e L R o P AR RECERE I
| % ] s - i e« * L
x % " = o x
: 0
i x # S x * % ) % x ¥ x e x % b 00¢
om0 ™ o T T U LA g el e et s e T
i : Y N : . » L
) < # kg " x H A - 2 L i ' x \ JH. X
% . . 2 k k | . 4 1 x
x| 1 x x| x  x ) ®
T (i EQT
] r01-
£ . ¥ X x " X % & < x*Xx
= arxx&s. % - PRI O ol T Sl 1 . o RS ol I > B x.xx X % % R L O N AL P K % o
£ R U o - 3 [ P T )iy 7
R x L
T x W o xx e || o o x » o L o X . X W X o x £ » LL x e % o | L b | [l g " B Q
s mmon| e 4 = 5% o 5 ol |21 i ”
Kt baer ;.,.Lv R £l dl o [ B | e o sl el e (1 .
: g
T > ol K x b Xy Im
% X x 2 x x < booc
Ko xox x = -3 e o ok % X ox x X xioxx Ka ox K K x -~ *{x x K X b ox P o " X x|
EOR B U L oz %n e T % e 4 E s o T S, P Y -ﬂf« L I O S W o b q
X
s Pl Sl xx | g x x x S | A Sug | x x i
I S N 0T
oo b oo bl e o g b e b oo oo e b e g oo g

nyoAyueN (66)0ETT T66T <- TOTT T66T

(zEW)uTuUg QIN-7d03 (ZHW) S333 (R¥) d.4

(zHW) zd03



(2]
on

INT,SV/RYQ TE 0E 60 8C LCIC ST PCETCTTICO0C6T8TLTITGT

PTET2TTITO0T 6 8 L 9 & % € ¢ 1

(AR AR R RAAR AR AR RN R RN AR AN ARSI RN RN RN RN AR

|-@&d Pl e E xur.aniw& xvunw wlnv.l..ﬂx & x T T I e B I I iM xx R fomE A | 2o e % lx&.mﬂ - &.ﬂ X }ﬂxx PEk -
5l b g % xx i X *lx x x % b x « xix o x jx x % i i g Tl xgx ¥

x N x . o o X% % x 3 % * 4 P M L

~ x Xa o x x x # * u =

A% X aox ra A x 5 % % - Keiie

& x x hox. Y
x
P A 5% el Al % A

29

gt 9 P x x X x 9 x X % x x
| S, e b x5 Sl K s s i x TR X &;;?&ﬂ Ko L% % o o "y WO ol S o IS x%?aqrn?m et N Y géy ol B g R AR o T

x x X % o x L X % 9
x Fwede Tk gl x Bl x %, AR L e b % ] Xl % " ] ks Bt Tax XX
o & s iﬁ& 5 A = X - oo ¥ o "] St x < e T xmfrmﬂ. 1,5 e % » o
w1 X %
1 x| = x * ix X o x |px x w X% x » x  x x b5 x x Ic
it d &L ) u«x&r - x“n a5 | Mo lofb &ﬂf&i&vn_ff LLJ\. Pt o booxd x«l&ﬂ&‘. g “ Mlmlx oo o |2 5 cqprotod efse l.ux rw R o
x x 2l x| X x i
& * H % H wx - x o _..m
- -0
s ® x % x R
o K o s | R ko ™ o g, A K Mxp X X x « b xdbx K % I e Y vﬂni x TR, B,  x 1m
% X d x A v« ;&rx o s x L T X xxx xmirf " x.wx u e x ”ﬁ . g POmox e X T n«é ‘x&i{ﬂn ur&vmm g XX X %ﬂiu
R 2 o | x £ s 3y
x % [
1 0T
] 0¢
were oo b b oo o e g oo b Ly

nyodyuepN

(66)TEZT T66T <- T0ZT T66T

(zEW)utuwy QIR-7303 (ZHW)S333 (RY) 2.4

(zHEW) zd03



40

MONTHLY MEDIAN VALUES OF foF2

45°E MEAN TIME JUL. 1991
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IONOSPHERIC DATA AT SYOWA STATION (ANTARCTICA)
ION.ANT.—57 July 1991 —December 1991 (Not for Sale)

BE Al % th B BB & B (M)
(19914E 7 B —1991412H)
19954E 7 A25H ED RI
1995467 A31H % 1T
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Queries about “Tonospheric Data at Syowa Station” should be forwarded to: The Communications Research Laboratory,

Ministry of Posts and Telecommunications,2-1 Nukui-Kitamachi 4-chome, Koganei-shi, Tokyo 184 JAPAN.




