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INTRODUCTION

This Series contains data on ionosphere (I), solar radio
emission (S) and radio propagation (P) obtained at the follow-

ing stations under the Communications Research Laboratory,
Ministry of Posts and Telecommunications of Japan.

Geographic Geomagnetic .
Station Technical Method
Latitude Longitude Latitude Longitude
Wakkanai 45°23.5'N 141°41.2'E 35.3°N 206.5° Vertical Sounding (I)
Akita 39°43.5'N 140°08.0'E 29.5°N 205.9° " (D
Kokubunji 35°42.4'N 139°29.3'E 25.5°N 205.8° " (D
Yamagawa 31°12.1'N 130°37.1'E 20.4°N 198.3° " I)
Okinawa 26°16.9'N 127°48.4'E 15.3°N 196.0° £ (I)
Hiraiso 36°22.0'N 140°37.5'E 26.3°N 206.8° Radio Receiving (S, P)
Inubo 35°42.2'N 140°51.5'E 25.6°N 207.0° " P)
A. IONOSPHERE

Ionospheric observations are carried out at the above five
stations in Japan by means of vertical sounding using iono-
sondes. The ionosonde produces ionograms, which are record-
ed digitally on computer storage medium as well as graphically
on 35 mm photographic film. The digitally-recorded iono-
grams are collected from each station by the central computer
and reduced to numerical values and Summary Plots by
the automatic processing system. The ionograms obtained at
Kokubunji are manually scaled as well by experienced
specialists to supplement automatically-scaled parameters.

Al. Automatic Scaling

Digital jonograms are automatically scaled by the pattern
recognition method. The following five factors of ionospheric
characteristics are published for the present. The reliability
of these factors has been ascertained by comparison of the
automatically-scaled parameters with the manually-scaled
values of large amounts of test ionograms.

The published data consist of tabulations of hourly values
of three factors (foF2, fEs, fmin) and monthly medians
of two factors (h’Es, h'F), daily Summary Plots and monthly
medians plot of foF?2.

a. Characteristics of Ionosphere

foF2 Ordinary wave critical frequency for the F2 layer

Es Highest frequency of the Es layer whether it may
be ordinary or extraordinary

fmin Lowest frequency which shows vertical ionospheric
reflections

h'Es Minimum virtual height on the ordinary wave for the

h'F Es and F layers, respectively

b. Descriptive Letters
The following descriptive letters are used in the tables.

A Impossible measurement because of the presence
of a lower thin layer, for example Es (for foF2).

B Impossible measurement because of absorption in
the vicinity of fmin.

C Impossible measurement because of any failure in
observation.

G Impossible automatic scaling because of too small
ionization density of the layer (for fEs).

N Impossible automatic scaling because of complex
echoes.

Blank No digital record because of trouble in the auto-

matic data processing system, but existence of film
record.

c. Definitions of the CNT, MED, UQ and LQ

Median count (CNT) is the number of numerical values
from which the median has been computed. In addition to
numerical values, the count may include a descriptive letter G.

Median (MED) is defined as the middle value when the
numerical values 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 of 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.

If CNT is less than 10, there are blank spaces left.

d. Reliability of Automatic Scaling

The results of the comparison between automatically-
scaled values and manually-scaled ones showed that hourly
values of foF'2, fEs and fmin were scaled within a difference
of 1 MHz from about 90, 90 and 99 %, respectively of the
test ionograms.

e. Summary Plot

Daily Summary Plots which are made from quarter-hourly
digital ionograms are published to present general ionosphere
conditions. The upper and middle parts of a Summary Plot
show the diurnal variation of the frequency range of the
echoes reflected from the F and E regions, respectively.
The two solid arcing lines indicate the predicted values of
fxE and foE calculated by the method described in the CCIR
report 340. The lower part shows the diurnal variation of
the virtual height where the echo traces become horizontal.

A2. Manual Scaling

The published data consist of tabulations of hourly values
of the ionospheric characteristics and figures of daily f-plot.

All symbols and terminology in the tables or figures of
ionospheric data are used in accordance with the “URSI Hand-
book of Ionogram Interpretation and Reduction (Second Edi-
tion) 1972” and its revision of chapters 1-4, published in July
1978.

a. Characteristics of lonosphere

fxI Top frequency of spread F trace
F. . :
;Z Fi Ordinary wave critical frequency for the F2,
YoE FI, E and Es including particle E layers,
foEs respectively.
Blanketing frequency of the Es layer, e.g. the
fbEs lowest ordinary wave frequency visible through
Es
Pt Lowest frequency which shows vertical iono-
spheric reflections
Maximum usable frequency factor for a path
M(3000 4
M?j‘gOOﬁif of 3000 km for transmission by F2 and FI
layers, respectively
hFE2 Mini . 3 .
WE inimum virtual height on the ordinary wave
WE for the F2, whole F, E and Es layers, re-
WEs spectively
Types of Es See below  b. (iii)




b. Symbols

(i) Descriptive Letters

The following letters are entered after, or used to
replaced a numerical value on the monthly tabulation
sheets, if necessary.

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.

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

Measurement influenced by, or impossible because
of, the upper limit of the normal frequency range in use.

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

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

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

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

Presence of particle E layer.

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

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 perturbations of the observed parameter;
or spur type spread F present.

Range spread present.

Measurement influenced by, or impossible because
of, attenuation in the vicinity of a critical frequency.

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

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

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 com-
ponent.

Lacuna phenomena, severe layer tilt.

Third magneto-electronic component present.
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(ii) Qualifying Letters

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

A Less than. Used only when fbEs is deduced from
foEs because total blanketing of higher layer is present.

D Greater than.

E Less than.

I Missing value has been replaced by an interpolated
value.

J Ordinary component characteristic deduced from
the extraordinary component.

M Mode interpretation uncertain.

O Extraordinary component characteristic deduced
from the ordinary component. (Used for x-character-
istics only.)

T 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.

(iii) Description of Types of Es
When more than one type of Es trace are present on the
ionogram, the type for the trace used to determine foEs
must be written first. The number of multiple trace is
indicated after the type letter.
The types are:

f An Es trace which shows no appreciable increase of
height with frequency.
1 A flat Es trace at or below the normal E layer

minimum virtual height or below the particle £ layer
minimum virtual height.

e An Es trace showing a relatively symmetrical cusp at
or below foE. (Usually a daytime type.)
h An Es trace showing a discontinuity in height with

the normal E layer trace at or above foE. The cusp is
not symmetrical, the low frequency end of the Es trace
lying clearly above the high frequency end of the
normal E trace. (Usually a daytime type.)

q An Es trace which is diffuse and non-blanketing
over a wide frequency range.

T An Es trace showing an increase in virtual height at
the high frequency end similar to group retardation.

a An Es trace having a well-defined flat or gradually

rising lower edge with stratified and diffuse traces
present above it.

S A diffuse Es trace which rises steadily with fre-
quency and usually emerges from another type Es
trace.

d A weak diffuse trace at heights below 95 km as-
sociated with high absorption and large fmin.

n The designation ‘n’ is used to denote an Es trace
which cannot be classified into one of the standard
types.

k The designation ‘k’ is used to show the presence of
particle E. When foEs > foE (particle E) the Es type
precedes k.

c. Definitions of the CNT, MED, UQ and LQ

Median count (CND) is the number of values from which
the median has been computed. In addition to numerical
values, the count may include certain descriptive letters.

Median (MED) is the middle value when the numerical
values 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 of 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.

B. SOLAR RADIO EMISSION

Solar radio observations at 100, 200 and 500 MHz are
carried out at Hiraiso. The observation equipment consists of
two parabolic antennas, one with 10-meter diameter for 100
and 200 MHz measurements and one with 6-meter diameter
for 500 MHz measurements, each being equipped with a pair
of crossed doublet antennas as a primary radiator, and three
appropriate receivers. Each pair of the crossed doublet an-
tennas is used as a polarimeter. Observations are continuously
carried out almost from sunrise to sunset.

Bl. Daily Data at Hiraiso

The three-hourly mean and daily mean values of the solar
radio emission intensities at the base-level are tabulated
separately for 200 and 500 MHz measurements. Here, the
base-level intensity is defined as the intensity recorded during

the time when no radio emission burst is taking place. The
intensities are expressed by the flux density in 1022 Wm™
Hz™ unit.

The table for 200 MHz measurements also presents the
variability indices defined by the number of impulsive radio
bursts within the three-hour intervals as follows:

0 quiet or no burst,
1 a few bursts,
2 many bursts,
3 very many bursts.

The daily variability index is defined as the daily mean of
three-hourly indices.

The following symbols are used in the tables, when inter-
ference or radio bursts prevented measuring the base-level
flux densities or determining the variability indices:



g Measurement impossible because of inter-
ference.
B Measurement impossible because of bursts.

Daily data within parentheses mean that the observation time
does not exceed one third of the period.

B2. Outstanding Occurrences at Hiraiso

The table is a list of outstanding occurrences of solar
radio emission bursts observed at Hiraiso during a month.
Listed in the table are the date, frequencies, the type of event,
the start time and the time of maximum, both in U.T. ex-
pressed in hours, minutes and tenths of a minute, the duration
in minutes, the peak and mean flux densities in 102> Wm™?
Hz! unit, and the polarization.

The type of event is expressed by a combination of a
numerical code and a letter symbol in accordance with the
“Descriptive Text of Solar Geophysical Data, NOAA” as
defined by H. Tanaka in the “Instruction Manual for Monthly
Report of Solar Radio Emission, WDC-C2” in January 1975:

SGD Code Letter Symbol Morphological Classification

1 S Simple 1
S/F Simple 1F

3 S Simple 2

4 S/F Simple 2F

S S Simple

6 S Minor

7 C Minor*

8 S Spike
20 GRF Simple 3
21 GRF Simple 3A
22 GRF Simple 3F
23 GRF Simple 3AF
24 R Rise

SGD Code Letter Symbol  Morphological Classification

25 R Rise A

26 FAL Fall

27 RF Rise and Fall

28 PRE Precursor

29 PBI Post Burst Increase
30 PBI Post Burst Increase A
31 ABS Post Burst Decrease
32 ABS Absorption

40 F Fluctuations

41 F Group of Bursts

42 SER Series of Bursts

43 NS Onset of Noise Storm
44 NS Noise Storm in progress
45 C Complex

46 C Complex F

47 GB Great Burst

48 G Major

49 GB Majort

The polarization is expressed by the polarization degree
and sense as follows:

RorL right- or left-handed polarization,

W,Mor S weak, moderate or strong polarization,

0 almost zero or unable to detect polarization
due to small increase of flux,

00 polarization degree of less than 1 percent.

One of the following symbols may be attached after
numerical values, if necessary.

D greater than, or later than,
E less than or earlier than,
U approximate, or uncertain.

C. RADIO PROPAGATION

C1. H.F. Field Strength at Hiraiso

Field strength observation of 15 MHz standard waves
transmitted from WWV and WWVH stations which are located
respectively at Fort Collins, Colorado and Kauai, Hawaii, is
carried out at Hiraiso. In order to avoid interference among
the same frequency waves, the upper sideband of WWV or
WWVH with the audio tone 660 Hz is picked up by the use of
a narrow band-pass filter with 80 Hz bandwidth. Particulars of
the transmitters and the receiver are summarized in the follow-
ing table.

The tabulated field strength expressed in dB above one
microvolt per meter is the average of quasi-peak values of the
incident upper sideband field intensity in 45 seconds after the
universal time indicated on the table. Abbreviated symbols
are as follows:

C2. Radio Propagation Quality Figures at Hiraiso

The tabulated six-hourly quality figures are calculated for
standard waves WWV transmitted from Fort Collins and
WWVH transmitted from Kauai.

Quality figures expressing radio propagation conditions
range over five grades as follows:

1 very poor (very disturbed),
2 poor (disturbed),

3 rather poor (unstable),

4 normal,

5 good.

Whole day quality figure ranged in grades of lo, 1+, 2—,
20, 2+, 3—, 30, 3+, 4—, 40, 4+, 5—, 50 stands for an average of
six-hourly quality figures of the two circuits. Abbreviated
symbols are as follows:

CNT number of observed values, C artificial .accident,_
MED mgdinm, S propaganonal accident,
UD value of the uppermost decile when they are U maccufa?e.
ranked according to magnitude, The column of conditions presents a record of the forecast
LD value of the lowest decile when they are of radio propagation conditions which is applicable to forth-
ranked according to magnitude coming 12 hours and broadcast six times per hour from JJY
U ——— ’ (Japan Standard Wave) station. The conditions are denoted as
E less than, follows:
C influenced by, or impossible because of, any N normal,
artificial accident, u upstable,
S influenced by, or impossible because of, w disturbed.
interferences or atmospherics.
Characteristics Transmitter Receiver
Station Call wwv WWVH
Location Fort Collins, Colorado Kauai, Hawaii Hiraiso, Ibaraki
latitude 40°41'N 22°00'N 36°22'N
longitude 105°02'W 159°46'W 140°38’E
Distance 9150 km 5910 km —
Carrier Power 10 kW 10 kW —
Power in each sideband 625 W 625 W —
Modulation 50 % 50 % —
Antenqa \ /2 vertical A /2 vertical 4.5 m vertical rod
Baerwu.ith — — 80 Hz for upper sideband
Calibration — —_ Every hour
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Data on geomagnetic storms which are often correlated
with radio propagation disturbances are tabulated based on
reports from observation at Kakioka Magnetic Observatory,
Japan Meteorological Agency. Time (U.T.) is expressed in
hours and minutes (or tenths of an hour), and range in
nanotesla. When they are uncertain quantitatively, /’s are
used to replace the numerical values. Continuation of a
geomagnetic storm is denoted by ---.

C3. Phase Variation in OMEGA Radio Waves at Inubo

The phase values of eight OMEGA radio signals as received
at Inubo are depicted for an interval of one month, along with
the phase deviation defined as a deviation from a value
averaged over the six quietest day within the month. Par-
ticulars of the received signals are given in the table below.

In each of the four panels of the figure, the phase (¢) is
shown in the lower part and the phase deviation (a¢) is
shown in the upper part. The phase data are sampled every
30 min, so the curves of the phase and phase deviation are
composed of 48 data points per day. The phase delay is
measured as a positive value.

The polar cap phase anomaly (PCPA) caused by the solar
protons are well detected on the Norway signal. The start,
end and maximum times of the PCPA are listed in the table
next to the figure, where the times are expressed as day/hour
& minute in U.T.. The maximum phase deviation in the list
is defined as a phase advance (negative values in the figure)
in degrees.

C4. Sudden Ionospheric Disturbances
a. Short Wave Fade-out (SWF) at Hiraiso

The table of short wave fade-out (SWF) is prepared from
the record of field intensities measured at Hiraiso.

Drop-out intensities of the 10 MHz, the 20 MHz. and the
25MHz waves are respectively distinguished by marks ’, ", and

mined accurately, they are accompanied by one of the follow-
ing symbols.

D greater than,

E less than,

U uncertain or doubtful.

Types of fade-out are as follows:

S sudden drop-out and gradual recovery,

SL slow drop-out taking 5 to 15 minutes and
gradual recovery,

G gradual and irregular in both drop-out and
recovery.

Importance of fade-out is scaled according to its amplitude
into nine ascending grades as 1—, 1, 1+, 2—, 2, 2+, 3—, 3, 3+.

Correspondence of solar optical flare, solar radio burst,
and geomagnetic crochet to SWF is marked by X, being
determined with data from interchange messages of [UWDS
and observations at Hiraiso.

In table (a) SWF, date indicates the day to which the
start-time of the event belongs.

b. Sudden Phase Anomaly (SPA) at Inubo

Data of sudden phase anomaly (SPA) are prepared from
the records of phase measurement of VLF radio waves re-
ceived at Inubo. The transmitting stations are listed in the
following table.

Phase advance is shown in unit of degree at its maximum
stage. No transmission or no reception during the period is
indicated by —, an indistinguishable record is spaced out,
and a multi-peak event is marked by *. The most remarkable
or distinct phase advance is underlined and listed in the
column of Time.

In table (b) SPA, date indicates the day to which the
start-time of the event belongs.

The following letters may be attached to the value, if
necessary.

D greater than,
" from those of the 15 MHz wave for WWV and WWVH. E less than,
Values of start, duration, type, and importance are obtained U uncertain or doubtful.
from data of the circuit whose drop-out intensity in dB is
underlined as xx. When these quantities could not be deter-
Transmitting Stations
. Radiation Arc Distance
Location . Frequency
Name : . Call Sign Power from Inubo
(Geographic Coordinates) (kHz) (kW) (km)
Norway 66°25'N 013°08'E Q/N 13.6 10 7820
Liberia 06°18'N 010°40'W Q/L 13.6 10 14480
Hawaii 21°24'N 157°50'W Q/H 13.6 10 6100
North Dakota 46°22'N 098°20'W Q/ND 13.6 10 9140
La Reunion 20°58'S 055°17'E Q/LR 13.6 10 10970
Argentina 43°03'S 065°11'W Q/AR 13.6 10 17640
Australia 38°29’'S 146°56'E Q/AU 13.6 10 8270
Japan 34°37'N 129°27'E Q/ 13.6 10 1040
North West Cape 21°49'S 114°10'E NWC 22.3 1000 6990
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HOURLY VALUES ofF FMIN AT WAKKANATI
MAR. 1991
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MAR. 1991
39.7N LON.

140.1E

AT AKTTA

SWEEP 1MHz 10 25MHz

AUTOMATIC SCALING

H
D

0o

01

02

03

04

05

06

0

03

09

10

11

1

13

14

15

16

17/

18

19

20

21

2

e

16

16

17

17

20

27

33

22

24

23

66

48

66

26

22

17

17

17

16

16

16

18

15

24

18

24

23

121

46

45

39

26

21

24

16

16

16

16

16

15

16

27

20

23

26

46

46

45

28

22

23

26

16

16

16

16

16

16

16

20

39

45

46

48

44

44

38

23

21

16

15

LS

17

17

18

20

28

18

38

67

46

46

46

48

22

18

17

18

18

18

16

16

16

17

18

23

36

67

43

45

21

14

20

21

16

17

18

20

17

20

28

20

22

40

46

67

67

46

24

23

35

18

17

O {=d | Ul | B [ [N j—

16

16

18

15

18

21

18

21

22

27

48

45

21

20

20

18

17

17

18

16

17

16

16

16

20

29

21

24

43

43

45

43

39

36

35

27

17

18

17

16

17

10

16

16

16

14

20

17

21

22

24

45

47

29

41

24

22

26

18

16

16

16

16

11

16

17

16

18

20

28

22

24

23

45

66

26

24

26

35

17

16

16

16

12

16

15

20

20

29

20

23

46

48

42

42

24

20

26

17

13

16

17

16

20

17

20

22

69

S0

45

43

21

21

14

16

16

17

21

17

18

23

66

24

24

23

18

20

26

20

15

16

16

18

16

22

17

18

21

26

67

67

68

26

21

28

20

16

16

16

16

22

17

20

22

66

68

32

47

26

22

27

20

17

17

16

16

22

35

26

22

26

48

64

6

46

38

18

28

17

18

17

16

17

23

16

20

23

26

66

49

45

29

24

22

29

20

19

16

15

16

15

16

23

20

23

26

68

101

48

45

44

28

24

20

20

18

16

17

17

27

32

20

46

35

46

74

24

45

20

21

18

17

16

18

30

21

68

38

68

29

27

12

35

22

16

16

23

18

22

50

48

46

46

24

23

21

18

23

15

18

16

39

18

73

50

76

783

6

48

38

20

17

17

24

16

17

17

17

21

21

22

28

52

49

s

48

44

22

21

18

18

18

25

18

20

16

24

18

20

26

68

45

30

28

27

24

17

16

17

17

26

15

17

16

23

18

20

24

26

30

44

48

21

28

22

20

17

27

20

16

21

28

20

26

71

49

48

50

40

27

36

2l

18

18

28

21

24

21

22

26

23

26

27

41

2z

2]

16

20

17

21

2 g

16

26

17

18

24

40

46

45

46

36

50

17

20

18

16

30

27

22

24

24

44

68

68

74

654

23

17

17

18

17

18

gl

21

18

16

21

38

36

40

46

131

68

28

35

28

20

17

20

20

20

0o

01

04

05

(s}

07

083

09

10

12

13

14

15

16

17

18

20

21

22

23

CNT

29

31

31

30

31

31

31

30

30

29

81

29

30

3l

30

31

31

al

31

31

MED

16

16

17

21

21

20

24

44

47

45

42

26

2c

21

18

17

16

17

17

17

17

24

28

22

28

66

49

66

50

46

36

24

2l

20

18

17

16

16

20

17

20

22

26

38

45

32

27

23

20

17

17

16

16

16
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HOURLY
MAR. 1991
LAT.

7N

LON.

VALUES oF FOF2

139.5E

SWEEP

AT KOKUBUNJI

IMHz 1o 25MHz

AUTOMATIC

11

SCALING

H
D

0o

01

02

03

04

05

06

Q7

08

09

10

11

12

13

14

15

16

17

18

19

20

21

22

23

81

70

67

66

68

i

83

117

N

141

144

141

140

140

137

134

131

127

101

87

86

87

80

54

17

14

17

55

62

67

106

140

140

141

141

141

140

137

140

131

127

100

99

102

102

90

92

83

71

9

73

66

80

114

130

132

132

140

141

135

131

129

126

122

103

104

102

180

86

18

73

63

10

62

02

63

101

116

122

135

138

136

130

126

124

122

117

104

104

101

98

90

92

74

62

60

o4

52

67

104

122

120

128

132

130

137

132

130

123

117

100

89

84

87

85

68

58

64

70

67

63

70

116

138

142

140

133

132

131

131

127

126

127

107

90

83

85

82

84

68

95

54

63

80

125

136

136

140

144

140

144

141

133

128

121

110

104

87

87

80

QO | | Ul | W [N |—

71

14

62

56

51

10

105

125

140

141

140

140

137

138

138

129

126

120

184

102

88

85

88

33

77

657

50

55

o

13

106

123

133

138

137

140

140

187

134

128

121

113

98

90

94

S0

86

84

16

1.2

68

66

ST

80

120

138

140

141

137

138

136

128

132

130

117

107

99

96

87

bl

93

87

86

77

71

14

87

118

137

137

140

140

136

141

136

128

123

96

88

91

97

I 2

83

81

80

67

57

58

81

111

118

128

136

136

136

131

131

123

121

114

118

90

87

85

92

g

30

82

74

67

10

70

88

113

131

140

139

140

133

138

138

N

118

li2S

127

117

104

83

11

76

14

75

81

713

65

52

S4

74

111

151

136

138

141

140

139

137

132

130

104

98

30

87

87

15

81

10

67

66

654

66

84

110

127

136

137

140

138

138

133

131

119

116

113

102

30

35

87

16

87

86

10

12

78

74

86

115

138

138

138

140

136

128

125

123

114

113

1902

94

90

102

17

96

87

86

15

67

52

67

122

135

138

137

139

140

135

131

128

128

132

124

107

102

104

18

102

87

85

79

719

14

100

128

137

137

141

140

187

135

1.3.1

131

127

117

104

105

90

30

19

101

84

87

81

70

67

88

121

137

140

136

132

138

136

13

126

122

124

122

90

103

102

20

93

86

80

16

82

82

102

130

144

146

146

139

139

142

140

1.35

133

120

108

88

87

89

21

85

80

17

67

64

58

87

118

131

136

138

138

135

185

132

130

118

112

103

88

89

67

22

53

82

65

63

65

84

123

135

137

133

141

141

140

140

140

137

133

107

il

100

88

86

23

87

90

19

83

17

63

g2

130

140

140

136

137

137

137

136

130

124

113

g1

90

100

89

91

24

89

911

86

12

10

63

88

121

131

142

142

141

131

132

85

120

134

111

87

79

80

87

85

29

67

80

11

66

72

64

11

96

118

140

124

145

137

139

142

127

112

107

87

87

90

87

26

15

86

17

77

68

67

18

105

133

135

138

137

130

128

139
N

L23

116

114

10

13

i

67

21

61

74

(p)
@D

55

55

54

81

127

141

137

141

144

144

141

139

188

129

124

120

108

90

18

82

18

28

s

658

10

12

654

52

86

113

127

136

1.3

137

138

146

141

138

134

128

118

103

81

84

86

23

18

72

73

67

60

58

90

112

125

131

136

141

145

140

137

138

133

130

118

98

82

86

30

88

30

30

87

14

66

54

60

30

112

118

121

124

135

140

138

133

136

137

133

127

187

30

88

90

87

i

87

36

51

72

67

54

78

80

5

92

185

120

127

122

125

113

113

104

38

82

17

74

81

83

0o

01

e

03

04

05

06

07

08

093

10

12

13

14

15

16

17

18

19

20

21

22

23

CNT

31

30

31

31

31

31

3il

31

30

31

31

31

31

31

29

31

31

31

31

30

31

31

il

MED

84

80

14

68

66

618

81

114

131

137

138

140

137

137

132

129

124

118

103

90

88

89

87

92

86

80

76

10

&

88

121

137

140

141

140

141

140

139

137

133

130

122

1607

100

100

91

90

715

74

67

56

56

54

714

106

L 25

153

L35

134

138

.35

131

129

123

121

113

100

89

84

85

83
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HOURLY VALUES oF FES AT KOKUBUNJI
MAR. 1991
LAT. 35.7N LON. 138.5E SWEEP 1MHz 10 25MHz AUTOMATIC SCALING
®
N0 2|103|104|165|06|0 7|08|0S|1 0|1 1{1 21 3{14{1 5|1 6|1 /{18|19|20|21|22|23
R 516 C|ClclclC olCl¢C €16 1¢ G
1 27| 26 sg| 52| 42/ 32 30 27
Glolololc[c6 0o o 51616 [G16 |0 N TR
2| 24| 29| 29 53 26
Glclolclclcloclolc o A5 RS IS
3 55 57 43| 46| 43| 40| 30/ 26
Glolclclc oo Clclclclclclclclo IR
‘ 36 30| 25
Clclclcloclc o Glclclclclclclo (o CIElE G [ [¢
S 48 56
o S R S CIiclclclclclolclo LR
6 34| 39 30| 26
clclclc[c G G G165 G RN R
7 26| 24| 33 47 40
G Gl1clclclclclclclslclclclo Clcl(c(c o
8 60| 25| 26 34] 36
GlTc|clclolclolclolclolslolc]o HEEEEREEREEEE
4 46
Glclclclclclclclc[o o 5 E 1B 66
10 53 45| 44| 5] 40] 32 25
CTclclclclclclclclclcl6lc oo G
11 so| se| 43 32 25| 27| 35/ 33
clclclclclc o N R G EIE
12 32 44| 43| 34 49 33
Glclclclclc o 16l oo 3 ClGclc e 60
13 32 48 44| 40| 32
GG N R G ETG | & |6 Clc o6 oo
14 30 38 44| 45 38
Glclclclclclclclsc o Glc G ¢ RN R R
15 5Q 43| 38| 31
AR W CRICH S g R
16 48 47| 44 48| 34| 24| 28] 32
clolclc o RS Glc oo BN ERERE 6 510
17 4 414 25 27
ETEElEIE|E|E NN G SRS
18 34| 41| 44 40| 32
AR RS G clclclclololo R S
19 34 43 56 58
Clclclclclclclclc(clolcfclclclc]o GIclc |G [c]0
20 32
S SRS e NS g O N N B RS S
21] o5 44 51 50 o5
GG CIclclclolcloclolclclolc o]0
22 24| 28] 24 09| 34| 40| 48
16161106 (6 B Glclololclo]ec BIEREEE
2 34 43| 38| 32| 28] 45
HEREREE R ERIEEEE R EREEERES S B
24 41 37 oo 29| 27
B R BERERE
25 40| 48| 52| 52| 47| 75| 49| 41| 23] 54| 40| 35
e o R S TG
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Clclclclc o o0 S e G GIC 1
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GIclclclclclolcloc[c o G166 15 [0 BERNCEE
29 48 37| 59| 25
Glclclclcloclclclolc clclclololclc |66 e
30 30| 27| 44
Clclclclclclclc o TG N R
31 52 46| 50 55| 34| 56/ S0
QORI 20310410506\07108|0911 011 111211 3|114|115116(17(18|19|20(21122|23
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HOURLY VALUES ofF FMIN AT KOKUBUNJI
MAR. 1991
LAT. 35.7N LON. 138.5E SWEEP 1MHz 10 25MHz AUTOMATIC SCALING
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MED] 15| 15] 15| 15 15 15| 20] 16] 18] 21| 24| 32| 40| 33| 28| 21| 18] 16| 17| 16} 15| 15| 15/ 15

U 0] 1s5]| 15| 15| 15} 15] 18] 23 16]20]| 22| 36| 42 43| 42| 33| 24| 20| 16| 18| 16| 16| 15| 16] 15

L Q) 15| 15]15]15] 15]15] 17] 15} 17] 20 221261 30| 29| 2420} 17]15] 16] 15} 15| 15[ 15] 15

COMMUNICATIONS RESEARCH LABORATORY, JAPAN
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LAT.

HOURLY VALUES oF FOF2
MAR. 1991
31.2N LON.

130.6E

SWEEP

AT YAMAGAWA

1MHz 10 25MHZ

AUTOMATIC SCALING

oo

01

e

03

04

05

06

07

03

039

10

11

1 &

13

14

15

16

17

18

19

20

21

22

23

86

82

84

80

82

66

66

88

122

144

143

145

151

146

144

142

140

138

132

121

106

107

102

90

100

86

83

86

64

58

60

86

125

148

136

150

151

146

142

140

140

140

130

111

117

110

111

110

108

88

86

84

84

66

65

86

111

124

136

139

145

145

146

141

140

142

142

137

142

144

134

121

138

137

86

84

80

58

51

19

106

124

131

136

143

140

140

140

138

135

133

135

138

146

127

110

85

81

12

64

60

53

86

107

120

121

129

136

142

147

146

144

138

131

122

108

110

85

85

84

66

61

65

64

58

63

101

131

137

146

185

146

145

146

142

138

136

137

125

111

105

104

86

86

86

83

64

64

62

12

893

122

133

135

144

148

151

156

147

146

148

148

146

146

145

154

110

QDD U | B> W N |

87

86

85

88

60

64

63

85

112

137

153

145

141

142

142

140

141

86

136

127

136

111

110

O

104

86

72

54

51

60

61

91

118

136

145

146

146

147

150

147

150

144

1308

126

110

108

110

—
SN

108

86

87

86

71

62

18

104

125

135

146

146

149

150

140

140

137

131

124

130

111

110

110

110

ey
—_

108

86

86

86

68

66

66

101

118

132

133

135

142

142

146

146

142

138

129

128

130

128

134

135

—
N

110

87

90

86

75

57

=

87

188

127

135

138

137

142

142

142

138

132

130

128

112

110

110

85

—
w

110

88

83

84

66

63

66

89

111

138

142

141

142

141

147

138

132

141

145

136

130

121

107

110

FA
~

183

106

88

85

63

S8

68

30

120

132

140

146

147

146

141

138

135

121

120

111

102

108

183

s
Ul

84

84

18

76

62

58

63

91

110

132

137

140

145

147

146

140

134

124

122

111

111

124

110

110

—
[}

106

83

6

17

78

66

67

90

125

131

141

141

142

142

137

132

126

122

111

108

108

110

110

—
~J

107

86

88

88

74

53

90

1108

126

134

139

137

132

130

128

128

131

116

110

105

107

111

—
(@]

103

88

86

84

17

67

10

100

122

131

142

137

136

140

138

136

138

132

127

110

107

117

111

107

—
€e]

108

101

88

86

7

62

66

101

122

134

134

134

138

141

132

128

124

124

123

111

102

106

107

110

N3
S

113

86

17

16

80

77

80

111

146

146

146

156

157

156

152

152

146

142

138

130

121

109

111

107

N
s

109

88

86

86

1

71

85

107

134

138

146

152

148

145

142

141

137

134

127

1083

105

105

85

N3
ND

79

86

86

83

59

654

67

106

131

137

140

147

156

156

155

155

147

153

145

114

112

110

108

N
a1y

111

110

111

102

87

83

83

110

142

134

140

145

145

147

147

142

L35

131

111

114

122

118

N
~

110

96

85

81

66

59

66

103

123

135

143

143

141

140

138

187

134

135

130
A

102

90

87

90

86

N
Ul
@

80

76

74

81

63

66

82

128

143

121

144

152

147

141

146

142

130

124

130

111

111

106

110

N
(@]

90

100

86

86

87

86

106

141

15i3

146

161

157

151

146

153

146

143

13%

137

108

84

86

71

N
~

85

85

67

80

66

63

103

145

157

150

145

158

161

158

147

150

147

148

135

110

88

97

97

ND
(@]

86

83

18

81

61

78

17

107

122

146

134

145

153

159

162

N

157

151

142

{29

109

104

108

nND
0

89

86

84

17

63

o4

66

88

111

124

141

148

150

145

145

147

145

136

129

110

89

110

107

w
(SN

108

112

86

60

60

66

102

107

114

124

135

145

154

152

149

145

141

130

102

106

101

w
s

86

107

68

T4

65

76

90

103

124

136

146

147

143

139

132

121

118

111

84

79

86

0o

01

V4

05

U]}

07

08

09

10

11

12

13

14

15

16

17

21

22

s

CNT] 3p

31

31

30

30

31

31

31

31

31

31

31

31

30

31

31

31

31

31

MED} g5

86

68

62

66

91

122

134

140

144

146

145

145

142

140

136

111

110

110

108

U Oipg

90

8

66

12

103

128

138

145

146

151

150

147

147

145

142

117

117

111

110

86

63

58

63

88

111

127

134

138

142

142

140

138

35

131

124

107

105

L04

90
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HOURLY VALUES ofF FES AT YAMAGAWA
MAR. 1991
LAT. 31.2N LON. 130.6E SWEEP 1MHz 10 25MHz AUTOMATIC SCALING
¥
N0V 102(03104105|06[0 71081031011 111 2|1 3[14|15]16(1 7|118|19|120|121122|23
BRI R R R R R § G 10
1 56| 58 44 41| 38| 34 25
BEREIE EE A R K BEIEIE |6 |6 610 BEEEREEE
2 45 38
BB Bl ETETE TE T clo|c[clolololc B R
) 50 38
B EIEIEIE|E [E|C | I R R 6 E|E|E |ElE
4 40 42 3]
el e c s e e[c|c|[c|c[c|c|c|C[c[5|C|C[c[5][C[®C
N NN N N N B ETE[E1C | & EE
42
e Tee efc e s c{c|c|s|c[c[c[c|c|c|c[c|[c[C|c]|C]T
G W o R RS AR
8 44| 30] 31] 28] 34 41] 43 30| 29
E E|6|clE 6 |BIB|BIG|BIB|E (G [ E[E AEEE R
5 40
6o |clolc |6 lclclolcloclc|c]o o = FTEIE I (616
10 48 38
E|CIE EIEIE B |8 fle |6 15t ETElGC | EIC C
11 48| 44| 57| 44
clclclolc s lclclclclclclclc 5 EIEIE TETE
12 45 42| 43| 41
AT R G N RS AR EREE
13 39 40 s4| 48| 43 33| 32
Clcloclc e o6 (¢ O R R ETC 16
14] 23 40| 43 38| 39| 29| 28
E Bl EIETEE I E I T I I . lcle t EE IR EEERES
15 40
el SIS (e[ G [C[C G O[S C[C|C[C[5]C]|c|6]5]c]c|c]b]C|®
FTEITEIC1E |E R R R BTG B 8
17 29| 32
FETEIElElE |E (B E B BEE R E|E B | & E
18 41 42| 39| 34
clclcloflcl(clclc o 6 |G AR BT E{ETE
19 42| 54 56 32| 39| 25
CIE (B [ETE 6o [E (6 (6 EYETE [ & IE G E1C (G |G
20 43 40 29
BRI TR EREE e G E G e
21 44 esl 57| 58 66 39 o5
FIE B IBETE Bl ETeEle e e IElc c it k¢ EE R ERERE
E T EICEIE [ I E e B8 E (ElE 16 (8 5 G
23 56 38| 62| 68| 57| 39] 40
E T EIE [ETE IE R EIETE [E NG e cC G
24 46 44] 94| 45
T |C[BIE |EIEIEIETE G [C B G
£ s6| 58/ 51 60| 58| 58] 48| 24| 75| 23
S G o SRS o SRS E1C IC 10
26] 47| 31] 33| 35] 27| 28 41 48 55 42| 42
8 BEE R ER R ER R AR G G
21 49| 45 51| 52| 48] 38 32| 30 28
o W e O N S R R R e G c G |G |5
28 52| s8] 52 43 29| 28] 33
Glelc o186 6|6 6166 8 6lcciclc (s ICHIES
29 62| 65| 57| 72
GIEIETETE I TETE e le B [EIE1E TE AR
30 38| 41 38| 51] 51
B ER R B 3 I R DG
31 39 49 34] 32| 24] 38| 45
PR LD2|03104105|06|07{0810311211 1112[13[14{15[16]17/18|138]20121122|23
CNTY 31] 31 31| 31| 31/ 31| 30| 31| 31| 31| 31 31] 31| 31| 31| 31] 31| 31| 31| 31] 31| 31| 31] 31
MEDI s |c {o|lololololclololeolclolelo|lole]|c|2elc]lc]lc|clo
UOls |c|ololc|ololoc]ol4nlc |6 |clololclar|4el3a]32]28|c |6 |6
L Olg |6 ]olololcleleclololeslelelololo]elelelolslclcle
COMMUNICATIONS RESEARCH LABORATORY, JAPAN
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LAT.

HOURLY
MAR. 1991
31.2N LON.

VALUES oF FMIN

130.6E

SWEEP

AT YAMAGAWA

IMHz 10 25MHz

AUTOMATIC SCALING

H
D

0V

01

02

03

04

05

06

0/

083

09

10

11

12

13

14

15

16

17

18

19

20

21

22

23

15

15

15

15

LS

15

23

18

36

40

42

42

40

52

42

27

17

16

1.5

15

15

15

15

15

15

15

15

18

16

24

24

43

45

43

42

33

24

17

22

15

15

15

s

15

15

15

15

15

15

16

22

38

44

49

45

45

40

27

16

22

15

15

15

15

L5

15

15

15

16

24

18

22

40

42

44

44

44

44

22

15

16

15

15

15

15

15

15

16

18

38

42

43

46

45

44

40

35

22

15

15

15

16

1.5

15

22

22

39

43

43

46

43

46

43

23

23

16

15

15

15

15

15

15

1S

15

17

20

31

43

42

45

40

39

23

23

15

QO [~ DU | W[N] [

16

15

15

15

15

16

24

17

22

24

43

44

45

43

33

36

15

15

[€e]

15

15

15

15

15

15

18

312

24

40

43

44

44

43

42

38

15

1S

15

,A
SN]

15

15

15

15

15

15

15

24

20

217

39

42

44

44

42

35

35

20

2.3

16

"
—

15

15

15

15

15

15

15

20

24

40

43

44

45

46

44

27

23

23

15

15

N

15

15

15

15

15

15

26

16

21

41

44

44

44

38

41

28

17

17

15

15

@8]

15

15

15

15

15

15

26

16

21

40

36

95

36

36

36

23

18

15

15

14

,_A
~

15

15

15

15

15

15

18

18

23

24

43

47

46

40

35

28

20

16

15

1S

._‘
a

15

15

15

15

15

15

16

17

22

42

44

46

44

43

41

23

18

16

15

a

15

15

15

15

15

15

26

17

38

48

42

46

46

45

39

26

18

23

——
~

145

15

15

15

32

18

22

42

49

48

46

45

47

22

18

15

._‘
®¢]

iS5

15

15

15

1S

15

27

20

22

42

44

46

46

22

34

27

23

F_\
[€e]

1S

15

15

15

15

17

21

28

39

69

38

38

45

43

24

22

16

N
S

15

15

15

15

15

15

16

16

40

43

43

44

58

44

46

36

18

17

15

nNo
—

1S

L5

15

15

15

16

16

17

29

46

46

40

36

34

45

27

18

16

1.5

NO
N

15

15

15

15

15

16

16

17

38

44

44

46

45

34

43

28

21

26

15

15

No
w

15

15

15

16

42

22

41

55

56

81

74

48

43

20

16

15

NO
I~

15

15

17

42

47

50

48

44

34

35

18

15

15

15

ND
[@)]

15

'S

17

36

42

44

52

47

39

35

35

31

18

15

15

15

N
(@))]

16

15

20

35

34

44

45

45

40

42

26

16

16

16

(RS
—J

15

16

15

15

20

36

34

44

42

45

42

43

34

16

N
a0

1.5

15

15

15

22

24

42

45

39

36

34

40

20

16

NO
(S

15

1S

15

15

16

36

33

44

45

45

44

54

w
(SN

15

15

15

17

22

42

45

45

45

44

36

15

w
—

15

15

15

1.5

17

21

41

50

45

44

43

36

17

15

15

15

02

03

04

05

07

08

e

10

12

13

14

15

16

17

20

21

22

23

CNT

31

31

31

3il

31

31

31

31

31

31

31

31

31

31

31

31

31

3

MED

15

15

17

24

41

44

45

45

43

42

27

18

15

15

15

15

U Q

1.5

20

36

42

44

47

45

45

44

36

20

15

15

15

15

17

2.2

39

43

44

43

40

39

24

17

15

15

15

15
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HOURLY VALUES ofF FOFZ AT OKINAWA
MAR. 1991
LAT. 26.3N LON. 127.8E SWEEP IMHz 70 25MHz AUTOMATIC SCALING

DH@@@1@2@3@4@5@6@7@8@91@1112131415161718192@212223

138(130(108 1461541450157 |156[154(146§146(142|146|135(140(146[164]146

145/128[126(121) 66| 52| 43| 77]108|144]145|146]149|146(145|146§146/144|136|134}146]161(164(139

N [N
146(133[110} 9@} 87| 80| 54| 77]1106]111(139|1464158(152[146]145 163[175]198|198(187|1 70

171]163[145[130110| 66| 47| 66]106[120|141[146]153|158|158|161§165(171(170(188}190|198|177|183

165/1451131)107] 90| 80| 54| 7181108]119]137]1390146/153[155]164166]163[162(176J163]166/141]108

87 80 135(145]140)156[164|170|165|161]164(164[168|1 70[166|146]145

129 136|145(147§164167|170{170|17@]183|194(189]198[198|196]184

O || O > W[ |

164(145(146(145) 90| 73| 67| 87J108|142|156]|1460144[151[146]146}156|161[157]|171}199|194[168|145

©

142| 87| 80| 66 54| 59| 54| 86|121|142|146[153[156|161[171[171|182]177|183[177]196(196]188]171

,_\
S

164[145]158]128] 86| 80| 84]108J131{140[146[156)163[164|146]146J143[145[142[157|146]141[146(141

—_
et

128|110| 88| 90) 86| 67] 58| 90|128|135[142|145[145|147|162[167|169]164|164|170|176(172|193]184

._‘
N

198(161|160[141] 90| 83| 54 108(128(140(139]143]145]155(162]162 160|161[167(160(169146

,_.
w

162]145/120]108] 86| 80| 78| 87[110[144|145[137)142]146[150|146|146|166[164[171}175[175[181(180

—
I~

176|165]145]|128) 88| 64| 74|101]130(142]146|148]161|164|168[164J164]157(145(144)145]138|141]121

p._>
Ul

110]110] 97| 75} 85| 64| 53| 86]108]141]1421143]158 177]178J170]158(145]157]166]184/1 78168

,..)
()]

163|141] 87] 86] 85| 72| 53| 85]122]141|141[142]146158 169]146]145

—
~J

145 130131 |145]161177]163

—
[@9)

138 i 128(136]137J135[146[151|160|160|146[145]146|160{1 70171165

—
<o)

163 127(110] 88| 62| 37| 86|108]132|135]137|145[146]152[147]145]137]131 138|166(142

N
S

142 66 63| 97]138|1401145/147]152]162|167]167/165[163[147[145[163]162[145[128

N
—

84| 86| 90| 86 79| 66| 54| 90[126]135|141[114)146(144[157|157|158|146(145]158|170{173[171|166

NO
ND

85]110f121| 88| 86| 80 B89]130[142(140(148]161 171(180J178[176(171|163|164[164[179]163

NO
w

170]168[145[134] 88| 87| 80| 90J135|134[142|146J145|157[16@|157)146[145(138[138§139|167[167[146

N
o

1421110]1 9] 86 79| 58| 54| 90]122|138|137|143]142]144[145[132J155]127]185|109) 86 87] 86

N
Ul

85| 80| 76] 71| 72| 74| 43| 73|129[146]102]148J1471147[143(147141(131(137(145/141[140[122]126

N
a

86]103[104] 85] 86| 87| 84| 90|144[160(141|160@)164]146[158[165[162[145(160|146§124| 87]128| 97

ND
—~J

90| 86| 686] 86) 87| 67| 54| 88[145[163|146[147)160|171(172[1640169[176(170|161(146[145(130142

N
o

128| 65| 79| 86} 81| 80| 66| 95]106|130|138|146J147 169177177187 187|179|177}177(176|167[166

N
€e)

166(163|121| 88) 74| 62| 66| 86]108|120|146154J151 |157]162|164)161|153]|146|146}162|164|146](146

w
S

158|161(138| 85} 63| 53 88l108)122|123|140|160 (1781711 74]169|165]|155|145]146]146/139|130

w
s

127]122] 86| 65) 66| 55| 63| 88|107]1381146]146]151 [160]146]146]142(137/137]111}183] 99| 87[110

V0I01|V2|03|04|05186]07|108|03]1 0|1 1{12|1 3|1 4]15{16[1 7|18[19]20(21|22]23

CNT] 311 25| 27| 25] 25| 26| 24| 25| 26| 30| 30| 30| 30| 28| 29| 29] 28| 27| 3@| 29] 29| 38| 31| 31

MEDh42|130)1 10| 88] 86| 67| 54 88116138 [142]146J151 [156]158|162|162 158|151 I1S57|163|165/166|146

U Ohe4)i53i38)124] 88 80 66 901301142 146147158 163170167169 166164171 175176077166

L Ohi27lies] 87] 85] 78] 621 53 851081130 139/140f145]1461148146J146 145142 1144}1451146[141 {130

COMMUNICATIONS RESEARCH LABORATORY, JAPAN



18

HOURLY VALUES ofF FES AT OKINAWA
MAR. 1991
LAT. 26.3N LON. 127.8E SWEEP 1MHz 10 25MHz AUTOMATIC SCALING
e
N0 110203l04|05|06/0 7|108|09|1 0[1 1|1 2|1 3|1 4[1 5|1 6{1 7|18]19|20|2122{23
ESRES o S B S G T 1o
1 81| 51| 68] 51 12| 32| 32| 24
GG (B 1% Clclclclolclo GI1G|C G |6 %6
2 11] 27 64| 45| 48| 42| 40
B ERE NGRS § ol I R
o 35 43 60| 79] 54| 50| 34
tlclclclclclclclclolclcls|c]c [0 E1G |8 | &
4 44| 39| 36| 32
B R E clciclclc[o BN R
5 68 38
5 C CTelclclclclclec H TG
6 40| sl 27 28
§ Clcleclclc|c GI1G1G6l6 6|66
L 52 23
R REEEREEE RS G R R
8 40| 47| 53 54 spl 47
GIclclclclclclclolol6lc(c 6 [c|G |6 B IR EREE
9| 28 35 23
Glclclclcloclc]oc[6 ]G]0 ETE TG ¢
10 47] 47| 56| 55| 57| 51| 42| 40| 36
CTC 1o lclclc 100 S1G5 106 C1616 10 SR R
10 36 68 40
clclcloclclclclolc6 6|0 N R
12 83 44| 40| 38
clclclclclclc oo Gl |66 G G clc 16
13 40 8B 48| 40 23| 41
CIclc G ¢ £ c 1o R EE G516 |G
1 4] 45| 37 31| 40 44 50 44] 45| 58
G 3 ERIERIE Glclolclolcleclclo G166 16
15 23 28 44| 37| 33
R R ERIEREE 510 R
16 46
5 i 1618 |6
17 g
& Clclclclcloc|c o RERERES
18 40 43| 32
G el 166 G G c oo RS
19 29 52 64| 56 40| 39| 33
G Siclclclclclclc 6 o]0 G T1G [C |G
20 48| 45 32
o B R e T1C 10 ol B S S S N RS
21 30 46 39| 34| 29
B ERERIE BAEEEREY R B 6 G166
22 29 47| 44 40 26 26
S N IERERE 5 R R G IR
23 24 32 41 se|  |loe| 37| 30
Clclclclclc 0 cloclclclclol6 [0 C |G
24 38 44/ 39 33| 28] 25
Gl lclclc o C ¢ clclclclc o G
29 23| 30 45 39| 38| 33 29| 24] 36
G 8 ol WG N EREERE 7 G
26| 37| as| 41] 33] 37| 32 29 42| 44 47 28| 28 30
Clclclclclclclclclclclolc 600 GG C 1o
27 48| 50| 40 28
CIclclclc (o 60 SN RS S N WO e
28 83| 42 69 57 28| 66/ 26
W R o 15 16
29| 30| 27 33 12| 48 50 71| 58| 44| 32| 40| 58] 38| 32
S clc ¢ E16 166 |8 IR ERE R G
30] 30 08 48 chl 26| 27
clolclolc oo e G R R
< 30 62 58 43| 33| 24| 24| 23

PO 223[04105106/07|08|@S[1 0|1 1}1 2|1 3|1 4]15]16(17]18|19[2021122|23

CNTY 31| 25| 27| 25| 25| 26| 25| 26| 26| 30| 30| 30] 30| 30| 29| 29] 29| 29| 30| 30| 30| 31| 31| 31

MEOl ¢ s |lclclclclolololo|o|clololololc|40]34/ 28/ o |6 |6

UOGGGGGGG29[36446'66[35@46444@32[3 241 23|23

L O clc|clolololclolclolololeololololo 661616 ]61616

COMMUNICATIONS RESEARCH LABORATORY. JAPAN



19

HOURLY VALUES of FMIN AT OKINAWA
MAR. 1991
LAT. 26.3N LON. 127.8E SWEEP 1MHz 10 25MHz AUTOMATIC SCALING
DH@@@1@2@3@4@5@6@7@8@91@1112131415161718192@212223
1 15/ 15] 15 24| 26| 29 63| 28| 44| 29] 24| 58] 15| 15] 15| 15| 15| 15
2 15 52| 15f 15§ 151 15| 15| 52 15| 23| 26| 56§ 29| 30| 28| 27} 24| 20| 58] 15] 15| 15| 15| 15
3 15| 15| 15] 15§ 15] 15] 15| 16} 22| 23| 28] 30| 46| 35| 29| 29} 26/ 20| 16/ 15| 15| 16] 15| 50
A 15| 15[ 15] 15) 15| 15] 15| 24| 21| 26| 46| 44| 30| 33| 34| 34| 26| 20| 16| 15| 15| 16] 15| 15
s 150 15] 15} 46| 15[ 15] 23] 16| 24| 28| 29| 46| 46| 46| 35] 27| 27| 24| 15) 15| 15| 15| 50
6 15 15 271 27| 29] 45| 30| 49| 32] 48| 23| 18] 15| 16] 16| 18] 15
] 15 24| 24| 43| 43| 45| 33| 28] 28] 38| 26| 17| 15{ 59| 15/ 15
8 15] 16f 16] 15} 15] 15] 15 24| 26| 28| 29| 46| 29| 29) 29| 22| 49| 15] 15[ 15| 15/ 15
S 15 15| 15| 15] 16] 17| 20| 26| 30) 44| 46| 42| 30| 39| 26| 17| 15] 15| 15| 15| 15

H}
[SN)
nl
0
-
9

15 15| 15] 23] 18] 26] 29| 45] 46| 48| 30| 29) 28] 24| 17] 21] 18] 17| 15[ 15

R
i
—
ul
—
[}

15) 15 15| 15] 17] 21] 24| 28| 28] 44| 36| 30| 28] 27| 24| 17| 15] 62| 15[ 15| 15

FA
N
ul
o
Ul

15| 15| 15| 15| 15 33| 24| 28| 48] 45| 45| 34| 29] 25| 20| 17| 18] 16] 15| 15
13 15| 15] 15| 15| 15| 23| 16| 23| 28] 28|118] 46| 45| 33| 55| 22| 18] 43| 18] 18] 15] 15
14] 15| 15| 15| 15| 15| 15| 15| 24] 18] 24| 27| 28] 33| 45| 44| 30 22| 18] 15] 15 16] 15
15] 15| 15| 15| 15| 15| 15| 15| 15| 15| 17| 26| 28| 48] 50l 48] 88} 27| 24| 20| 15| 15| 15| 17] 15
16 15| 15| 15| 15| 15| 15| 15| 28] 22| 23| 52| 48] 48] 47 15| 15| 16
17115 15] 15| 18] 63| 15
18] 15 18] 28| 32| 45| 49| 48| 32| 20| 18] 16| 17| 16| 15| 15] 15
19] 15 15| 15) 15| 15| 15| 15| 20| 60| 29| 81| 44| 48| 46| 45| 28| 22| 18] 15 15 15| 15
20 s 15| 15| 18] 17| 45| 27| 44| 48| 52| 45 29| 24| 27| 15| 18] 23| 18] 16
211 16| 18] 49| 15] 15| 15| 15| 16| 22| 28] 49| 29| 50| 45| 52| 47| 30| 24| 15| 18] 16| 16| 16| 16
22] 18| 15| 15| 18] 15| 15| 21| 16| 21 28| 45| 48| 49| 48| 33| 28| 44| 26| 27| 18] 15| 16| 20| 15
23] 15| 15| 15| 15| 15| 15| 18] 16| 47| 24| 29] 55| 59l121| 65| 48] 48| 24| 21| 15| 15| 15| 15| 16
24] 15| 16| 15| 15] 16| 15| 16| 26] 21| 30| s0| 47| 56| 50| S0 45| 27| 22| 17] 16| 18] 15] 15| 16
295] 62| 15| 15| 15| 15| 15| 15| 18] 17| 21| 27| 29| 34] 30| 29| 47| 22| 23| 23| 15| 16] 15] 16] 15
26] 16| 15| 15| 14] 15| 15| 15| 15| 18] 22| 26| 30| 44| 45| 44| 28| 26| 79| 83| 15/ 15| 15| 15| 15
z | 15} 51f 17| 15} 15| 15| i5 21| 22| 26| 30| 32| 44| 58| 28] 27/ 22| 18] 15| 15] 15
28| 15| 15| 17| 16| 15| 16| 15| 15| 18| 24| 84| 46| 34| 32| 30| 28| 28| 18] 15| 15 15| 15| 15/ 15
29] 15| 15| 15| 15| 15| 15| 15| 16| 18] 20| 24| 29| 48] 39| 38| 43| 49| 28] 17| 14] 15| 15| 15/ 15
30| 15| 15| 15| 15| 15] 15 15| 17| 20| 26| 28| 29| 49| 45| 44] 28 16] 15f 15| 15] 15| 15
311 15| 15/ 15l 15 15| 91| 18] 18] 23| 26| 27| 44| 45| 47| 20| 27| 24| 14] 15| 15| 15] 15] 15

PRB102103|040506|07)08|03|1 0|1 1|1 2|1 3|1 4|15}16[17|18[189[20[21]22|23

CNT] 28| 23| 26| 24] 23| 25| 25] 23| 25| 30| 30| 30| 30| 30| 29| 28] 28| 28| 29| 30| 30| 29| 30| 29

MED| 15| 15| 15| 15] 15] 15| 15| 16] 18 24| 28| 30| 45| 45| 44| 31] 27| 24| 17| 15] 15|/ 15| 15] 15

U 0] 15| 15| 15| 15] 15| 15| 15] 23 211 26| 29| 46| 48| 48| 46| 43| 29| 25| 23| 16] 16| 16| 16] 15

L O] 15| 15] 15 15]15] 15] 15] 16| 17] 22| 26| 23l 34| 36/ 31 28] 28] 22| 18] 15| 15/ 15] 15] 15

COMMUNICATIONS RESEARCH LABORATORY, JAPAN



20

304 ¥04 3NTVA 031010344 :(d>304
IX4 Y04 3INTVA G3ILIIG3Yd :(dD3X4
1661 "4VN ¥ 1661 HVW € 1661 "HVW € 1661 "HVN 1 Lsr
ML L P PSP SIS ./ LN R DR | AP | RIS TN I | NP | NI PN

S

CAMILHITIH VNLYIA

43AVI-3

T W !

T T T T

T T T T

LN LI B B B B S B

'

43AV -3

i

T T T

CZHWOAININD3I YA

SEFES

)3X

L

DI, (o)

¢ i‘.ﬁ

IX L4

.n
r =D

o m

o o

c

B m

P Z

o (el

- —<

™%

[ ES

r =

- N

YIAVI-4 F Y3IAVI-4 + Y3IAVI-4
21 [} 81 z1 9 [ 81 zl 9 0 81 z1 9 0 81

16671 "HYN ¥ 1667 "HVH € 1661 'HVYN & 1661 "HVW 1 aln

IVNVYINYM LY S1O07Td AYVAWNS



21

304 404 3INTVA 03ILJ103Yd ¢(dD>30A
IX4 404 INIV¥A GILD103Yd ¢CdD3IXA
1661 UYN 8 1661 YN L 1661 "HYAW 9 1661 YN S 1sr
L. | RN - R S I L DS - i NS, LI ljess 4 g i L LN R LI .9 .
! T T ' " I ! s
o T ' { [T " o [T iy S)
. <<
; o 15
s3
o=
w P>
=
pm g
| = m
53
= =4
n —
8
=
=
o v
=l
=
s
[
T
f— X
re 3
- o
' =
m
[ =
F o
o =<
L (e
=
r pu og
FN
L w
N
=
43AV1-3 L y3Av1-3 [
_E_E_ _ 5.& GE ¢4y ___ _._: _? ____ E :_ __:_”
| il il __ i . U -
=_ ._ﬁ i __.____.___ | ___ .____ [
b [ it ._._. L
il i [ =_.___ . _ __ 3
1 b " re
;&_ r __@ r g
i : _ r ._ il _ _ ” ___ __. [ o
L te H . ©
r X tor =<
[ I =
- " = o
b o N
- - 7
- s
YIAVI-4 L Y3Avi-4 Y3AvI-4 L Y3AV -4 L
PTIETETTT  RARAEE st s ST S T —r R R Ra s TR e e e
1661 YN 8 1661 UV L 1661 HYN 9 1661 "HYW S aln

TYNVINYM LV S1071d AHVWANS



22

1661 "HVW 21

1661 "YYW T1

1661

Gl KA

T OO RO O W ol T S O )

"HYW 01

[

304 404 3NTVA 03131334d
3X4 404 3NTVA 031310344

£ (41304
HEPENE|

1661 "YVK
AR ? 2

(T % O (O TOR S T ) O SR T N (N0 (OO,

N B S e LI B B o

T T T T

(S o D E i

Y3AY71-3 43AV1-3 YIAV1-3
(2300 cayaxd .z L4304 4> $dJ30d) cdr3x
: _ g 11 Cd o :

DTN

1661 "HVN 21

e
1661 "HVA T1

RN 3§
1667 "HYWN 01

T T e SN s W ) G et [ e e U S S S S I i B

i § [ 81
1667 "HVW 6

TYNVINYM LV SL1D71d AYYWWNS

CZHWOAININD3YS CAXDLHIOIIH TTVNLIYIA

CZHWIAJNIND34A4

aln



23

304 ¥04 3INTVYA G310103Yd (41304
3X4 804 3INTIVA 03101G39d ¢Cd>IXJ
1661 "HYW 9T 1661 ¥YN ST 1661 HYW 71 1661 4YW €1 Lsr
PR . IS LTI i AP LIS L S I (S SIS, LI S e pew o BV o SV g g B o op g @
i ‘ r i i - e I . . E
' L -<
p=v)
=
[
-3
=
pu g
m
[ep}
= =
|
| P r = a)
S =
=
@
r F r e
S
~
o o o Fo
S
‘ r : Sl i
[ [ [ S _ = I
[ [ [ [ ™
r r r M O
I o r re M
L L L L O
L L L L <
m
[ r r f =
i i i E 5
- - L IC._\IM
[ K K I =
r r r r T
[ - L L&
E L - L\
[ , [ [
. L Y3IAVI-3 C o yilly-3 C
g2 cad3a ”
T [

CZHWD>AININD3YS

Fa
r7.v
re
YIAVI-4 [ H3AV -4 i YIAVI-4 C
R T L e g
1661 '4VN 91 1661 "HYW SI 1661 "HYN ¥1 1661 "HVW €1 aln

TVNVXAVHM LV SLOTd AYHVWANS



24

304 Y04 3NTVA 03121034d ¢(d41304
3X4 404 3INTVA 03121034d ¢ CdD3IXA
1661 "4YN 02 1661 "YYW 61 1661 "YYW 81 1661 "HYN L1 1sr
g Sl g gop nGla o0 o ; e 8 ey e, 8 et . TR L/ SRR A
“u i ", r e ¥ assnbin B RN FEEREITIIY [ 4 _:.__..:: i ¢ e AM
4 : <
oo}
—
(=
>
—
=
m
(]
-_
L L L L =
Sl
=
L L L lg ¥
S
= F r -W.
V____@
cll i o[® r
i : C I
i I [ 2D
- F Fe M
L ks L o
- L L 5=
m
r r - =
L - u.LaJ
F o lC._M
i r =S
" o r = =4
F F FON
[ C .S
r ™ =
I Y3IAVI1-3 C Y3AV1-3 L
(4304 ;cgpIn 4 H 2808 a3yl .z )
i r Len
[ [
[ [— 0O
Il : =2
» L o
-3 =
o 5
. r =
- FLoO
L -W.:M
i r I =
i [ C | =
+ - - FON
- = - - v
N
| r r re
k= T b -
Y3AV-4 I Y3Av1-4 i Y3IAv-4 L Yy3Av1-4 [
P T T R TR L e  TAEELLES L o T I T T
1661 " 4YN 02 1661 UYW 61 1661 "HYN 81 1667 "HYW L1 aln

TVNVMIMYM LV S1071d AHVWANS



25

304 404 3INTIVA 03131034d ‘(d>304
IX4 Y04 3INTIVA G3131034d (dD3IX4
1661 "HYW V2 16671 "HYN €2 1661 "HYW 22 1661 "HYN 12 1sr
APEIITL. LI LR P O s 80 Sl o B g PEETIRORS. LML M. T PRI, | PSR . P P
e r _— o r e o e oo — i ity f |W
o <
vl
=
[ ==
>
ot
o
m
[p]
b o]
—
a)
=
=
a v
I r i s
~J
r r r e
11 1 L 1 1 1 1 1 1 1 1 1 11 .. 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 1 ' 1 1 3 1 1 1 1 1 1 1 i 1 1 1 1 1 11 s
g . ” . i 1
[ : r [ Lo
i r [ [ ™
i [ C .3
i [ [ = &
L L L = o
[ E L L =
m
r r r [ - 4
H 3 F .0
- L L o =<
L L L L ~
=
r 5 [ r I
+ F F FN
- - " - v
N
r W r =
[ r L ¥3AV1-3 ”
[ -
E pme)
r m
L [}
L c
m
[ >
L (]
L —e
L N
=
r =L
- . N
L L [
YIAVI-4 L YIAVI-4 C Y3IAVI-4 C Y3IAVI-4 N
T U e B T i nan s T R T M e e T mam T
1661 "HYN V& 1661 "HVAW €2 1661 "4VYN 22 1661 "HYN 12 aLn

TYNVIIYM LV S107d AYVWWNS



26

1661 "HVW 8¢
81 KR

1661 "HYN L2

1661 "HVW 8¢
81 2l 9

304 H¥04 3NTVA G3131G34d
3X4 404 3INTYA G3131G34d

16671 "HYN S2
81 2l

£ (43304
$(d>3X4

CAMDLHITIIH TVALYIA

xmy<4|m

LB B B R E i e i |

R e e

LI S S B S B B

T T T

T T T T T T T T T T

Re]

C(ZHWIAJININD3YA

J
p=o)
L - m
E - =
L [ ol
r m
L o =
L - g |
L L [ -
L L L ~
=
§ r r T
L - - N
b - L ()
Y3AVI-4 L Y3IAVI-4 L YIAY -4 Y3AV1-4 [
T A R A T T T T
1661 4VN 82 1667 "HVW L2 1661 4YN 92 1667 "HVW S2 aln

TVNVIXYM LY SLOTd AYVWANS



27

1661 "HYN 1€
21

TN s A S O

1661 "HVA 0€
R4l 3

P T O 0 S (IO DO

Fre

304 404 3NTIVA G3131G34d (45304
3X4 404 INTIVA 031310348d :(d>3IX4

1661 "HYN 62 Lsr
81 L2 9 4

< O OO - 0O, SO O M O

g,

g L o

CWXJLHIIIH TVNLYIA

TR S S SRR

43AvV1-3

TR

L QLI N B CH ER T T T O

T T T T T T T

AN S N T PR TR N TR PR B S R I s e e i A i e o 1

CZHW>AIN3IND3YA

43AvV1-3

TSI (S S S S0 Sy (R (0 LN SO RO OO [N O (L U (U, O N0 (0 |

(403

CZHWIAININDIYA

T =T

s
1661 "HVW 1€

T
1661 "HVN Q€

T | AR S E T (N R B S i P e S B i e e i i

e 3 [ g1
1661 "HVYW 62 aln

IVNVIAVM LV S1077d AHVAWNS



28

1661 "YYW €
L N ! rot

©
re
©

(Rt o T O O (O

1667 "HVYA ¢
LR "

I

9 4

$(d>304
t(d>3X4

304 Y04 3INTIVA G3131G34d
3X4 404 3INIVA G3121034d
1661 "HVYHN T

P PP T LT PP

CAMNILHOIIH TVNLYIA

LI S e S S S B S B e S

T

LI A B B S B L

(i P (R e A G G R o B B

T T T

CZHNDAJININD3Y4

L

SE! N o Bt i |

LI B |

C(ZHWIAJIN3IND3Y4

B e o T e i K P e o I R

gl 9
1661 "HYN ¥

e
1661 "HVW €

=

iEA 9
1661 "HYN 2

T T T T T T T T T T I T T T T

| e e R e (e ) PR I S T () s o e e B

ETS 9 ) g1
1661 "HVW T

YLIIMY LV S1077d AYVWANS

aLn



29

304 Y04 3NTVA G3131034d (41304
IX4 404 INTVA G3131034d (453X

1661 HYN L 1661 "HVYH 1661 "HYN S Lsr
Paawa O 5,8, 0 08 8,0 Lo, 8 8 e e 0 e B B S @
" - I e - . oo, :N
5 I . S
<<
—
F B}
=
! c
>
r —
o 4
> m
L (S vt
! ey}
By =
g [
LN} g F + ' o Fre ~
: S =
. L s =
o
. F F - Fe
. s S
I
. ~J
- o o re
Lsikacalk Rk o ] T . | S o B e R 1 Baakosnidd - ...__hm
L - __Murr L ! L
il ] i ” i
+ . S - i i R,)
i . T S , i
i i | g _ E =
3 ks ﬁ - F. =
L L L ls m
L L L F O
L L L [ <
i L L L @
i [ =
: i [ F . O
m H [ r ISM
i r r r =
; r r F X
F F FON
3 - L W
N
- [e
-3 [ Y3AvI-3 L
-
D
m
_ (=
=
m
| =
[ =
. —<
. ~
_u__. =
| N
__ &
o
i !
v YIAV -
L P S L T I AL C i S A S o B PR S S T B AR
16671 "YYW 8 1661 "YYW L 1661 "HYN S 1667 "HVYW S aln

VIINVY LV S1077d AHVAWNS



30

304 404 3INTIVA G3L31G34d :(d>304
IX4 404 INTIVA G313I1034d :(d>3X4
1661 "YYW 21 1661 "YYW 11 1661 "HYHW 0T 16671 "HYN B Lsr
... .8 e 9 0@ .,..8 .., .9. 0 889 ? L. PRI TS S PR |
’ . ) I ‘ i . ! =
Wi, RUNTITIITITIO, [ [T, T e m v RTRT] =
<
o)
—
) =
L >
. —
=
lg m
S5
pu
o =
F - o re A~
=
=
o @V
r r ™ re
S
L L L _ rs
B C i L oL
[ r [ I Ed
r F r Fs 20
L L - Fe M
L L - ks o
i [ &
r r m
[ | [ r A
+ + + )
L L F o <
r r r r <
r r F F =
+ + + FON
. - L . A
H L F S
-
o
m
o
=
m
=
)
—=<
[ e ]
=z
=l
N
w
L T L T B B AL A T L L 1 L T & A.N_H__._.@...___s___..w;__q._m_ﬁ____Aw...___s__._.mr_._
1661 "YYW 21 T6BT"HVA 11 1661 "HYN 01 1661 "HYW 6 aLn

VLIMY LY SL07d AYVAWNS



31

304 Y04 3INTVA 03L3IG3IYd (41304
IX4 H04 3INTIVA G3L3103Yd 1 Cd4D3X4
1661 "YYW 91 16671 "HVYW ST 1661 "HVW ¥I 1661 "HYWN €T Lsr
RS | P AR AR W AETICEPE | IR, LI . ey 8% v 80w i i Dy LIS LS LI DI
" Tt r : ity [ . [, e vW
<<
N
VWW@_
c
w >
rs i~
jny
&~ M
FS —
C~
=
o 3
Fe ~
S =
=
a v
Fe
S
~
=)
S
Lo
[
F

43AVI-3

T a1

CZHWOAININD3YHA

T

CZHWOAININO3IYS

{ R ey g R ) R 5

21
1661 "HYN 91

T { R i |

I
1661 "YYW ST

LIS S S B N S S S M B N B B S S

ERS 39 0 81
1667 "HYN V1

T U A e S e (R o T

HETS § [} 81
1661 "HYW €1

VLIV LV S10717d AHYVWAWNS

aln



32

304 H04 3INIVA G31310G34d

(42304

3X4 H04 3INTYA G3121034d (dO3X4
1661 "HVA 0¢ 1661 "HYN B1 1661 "HVW 81 1661 "HYN L1 1sr
MFETAL L FPREES | PR e @ o o8 0 e B IR | PP (AL : e o8V oo oG d e e g B
R 3 s r " r s
g RUTTHIAAN S

4
CAMDLHITIH TVNLYIA

R T R B A B SR O

T

L T e S R B E B

| f0 T R i [ R TR G B TR

| S B B B R B e I B i i i (R S i S e |

CZHNDAININD3YA

P A

T T

Y3IAVI-4

T LT LT

TT T T T T

43IAVI-4

-

PO
CZHWND>AJININD3YS

T T T

e
1661 HYN 02

T T T T

9

=

T e e

e
1661 "HYW 61

L A
1661 HYN 81

o R s e e e

9 ]

R R
1661 "HYW L1

aLn

VLIINY LV S1071d AYVAWNS



304 404 3INTIVA 031310344 (41304
MM 3X4 404 3INIVA 03131034d ¢ (dD3Xd
1661 "HYW V2 1661 "HYN €2 1661 "HYW ¢2 1661 "HYN 12 isr
EIPEITL. LM P TR TIPS L i ATTIITE. LN LI oo o oo 8 L el e8P
' —
oy [N Jire
S
<
—
B p=e)
\ —
c
>
ol =
. T
F m
(2]
pu g
! ) n —
r S~
S =
=
Y
r re
S
~
= =l
11 L =
H T ”S

43AVI-3

¥ IS S O N N N (Y T N R T

d43AV1-3

T INST TS THNY TR OO O O LA T O R O S T

CZHN3AININD3YA

2040303 ()3

=092704 ¢g)ax

i

CZHWIAININD3YS

[ L s
r i _ C r
i i i o
[ [ " [e
[ L ' B i
YIAVI-4 L YIAVI-4 L g Y3AVI-4 L Y3IAVI-4 L
T T T TR T T gr T T T T T TR TTT) g1 RN g1 AR IR AR T
1661 "HYN V2 1661 "HVH ET 1661 HVN 22 1661 HYW 12 aln

VLINY 1V S107d AHVWANS



34

16671 "HVA 8¢
AN

1661 dVN L2
L2 9

1661 "HYW 9¢
gl 2l

T T OO T Lol O W CH' PR

304 ¥04 3INTIVA G3131G3¥d
3X4 H04 3INTVA 03131034d

1 HVWN S¢
21 .3 0

P M O A VO (RO 0 S, ) O |

£ (d>304
HEPEVE|

166

TR ITINTR IR TITIN

Ty

i

¥
CWXDLHIOTIIH VNLYIA

43AV1-3

L R L R T

T T T T T T T T T T T

T T T

{F i (2] O T TR i oo N O R EN PR

C(ZHWNDAININD3YA

B A e O

LS e s B w B b E

dJ

304, (453X

515:..:!‘\.\.

T T T T

T T T rygvas T r it

43IAVI-4

| o e e

1661 "YYW 82

1661 "HVW L¢

i g

e 3 [
1661 "HYN S¢

L on
1661 "HYW S¢

VIIMY LV SL07d AYVWWNS

CZHWOAININO3YA



35

16671 "HVYN 1€
g .2,

I I B § o S TR S L

1667 "dVW ©€

304 404 3INIVA G3131G34d
IXd Y04 3INTVA 03131034

16671 "HVN 62
g .31,

P T T T L2 G S ) i 4§

* (45304
£ (d>3IXd

9

Yo b L

T T T T T T T T T T T T

T T T T T T

g3IAVI-3

T (N B S (S T

| G i T o P o ot S [ e i [ i e T G e i e

PR U
CZHW>AININD3 Y4

(423049 ;¢ 453x 4

T

I
1661 HVW 1€

T | S A TR B ik R G S L e r i |

L
2l 9 0

1661 HVN Q€

T

zr 3 0
16671 "HVW 62

CWXJLHITI3H IVNLYIA

CZHWIAININD3YS

aLn

VLIINV LV S1077d AYVWAWNS



36

304 Y04 3NTTVA G31J1034d

£ (45304

3X4 HO4 3n7TvA 03131034d $(d4>3X4
1661 "YW 1661°HYW € 1661 "HYN 2 16671 "HYN Lsr
TIPS | L TP I L AT AL | A e ' o . . . 8 . g . .9 ., 0 ., .., .8 .. ..3 .. .. 3. ....°2
T T R T TS U e e i, IRt g s O :W
' <
3 5
[ =
w >
lg =
S
. =
Bl
L _ . =
=
[ |
L - - re
S =
=
o
I i i s
- - - rw
L il (ANl L
i r [on
r r P =
r r Nex 28
i r [ 2
+ L L L o
L L L [ =
S
| il [ r _—
F + + oo
[ L L Lo <
B [ r [ =
r B r r =
i [ [ L 5
C [ C .
n r r e
[ YIAVI-3 C Y3IAVI-3 L Y3AVI-3 L
=030 (d>3X L 42304 453 42304 >3
L e iy ey N, S
i I
— ﬁ -: — d
b=l
~ m
o
| e
m
—
— o
L r r =~
[ - F =
I r r =E
- r r S
¥3IAVI-4 Y3Av1-4 r Y3AvI-4 C Y3IAVI-4
R A R AET R P R L T o A T T TS TN
16671 4VN ¥ 1661 "HVYA € 1661 " 4VYN 2 1661 "HYW 1 aln

DAMOL ICNNENMOM LV S107d AYVWWNS



37

304 H04 3NVA 031313344 (41304
3X4 "H04 INAVA G3131034d ¢(d>3X4d
1661 HVW 8 1661 "YYW 1661 HVA 3 1661 "YYW S Lsr
erp S pog ( GV g 2 M SIS | PR (P . is g o 80 o, g Bly Pon s v 0@ o8 el g YL :
mending F Hen I L r A e g B . " -W

14
CAXDLHITIH VNLYIA

T T T

T

L : Lo
- ! ! -
i B [ [
I [ [ L3
i [ [ =
L - k b o
L L L L =
m
r 3 [ [ -
F - F )
L L L o <
[ [ [ B =z
& : [ r =
+ - + FoON
L k. L E v
L L N
™ =
43Av1-3 i Y43AV71-3 L ¥43Av1-3 L Y3A¥1-3. r
43304 (g>y3x (92304 (453x 303 ¢grax L= 204304 (y3x
.333!!5!!3]1&1 e ¥ !!if!lil!l= | Jil!llll!\il
I il
_ _ -
1 pov)
_ A ‘ i .
()
I _ I F ? ' =
& =z
i F gp)
- —<
I L ™
=
- [ s 74
ks o N
- - v/
N
' re
YIAVI-4 [ Y3Avi-4 L Y3AvI-4 [ YIAVI-4 L
T g o S ETT T = T T i T o R
1661 4YYW 8 1661 "YYW L 1661 "YYW 9 1661 "YYW S aLn

OANOL ICNNENMOM LV S1077d AYVWWNS



38

304 Y04 3INIVA G3LJIG3¥d (45304
3X4 404 3NIVA 03LIIG3Hd :(d>3X4
1667 "HVW 21 1661 "YYW 11 1667 "HYW @1 1661 "YYW 6 Lsr
PP PN < i e ..,.,..8.. .. .3, ,,.9. .. R AN P PSS BTSN (S 0
T . ;_U_:::::: T e e R " NTTTIRI r iy 1 1W

¥
CANDLHITIIH TVNLYIA

43AV-3

iy

43AV1-3

O R (O O [ (O

L R S G TR S e e A |

{28 B N e N T o e i

Y3AV1-

3

CZHWOAININD3IYAS

2304 (dr3xX 4.

(5304

(433

[ |
L _ -
r =
L S
! |
- " I _ -5
r 1 B =
- F.oO
- L B .
L [ =
- FFEE
F FrN
- . v
i i
i C [
¥3AY -4 ! H3AVI-4 L Y3AVI-4 Y3IAVI-4
N TAEMRIS S o T L o S e T R Th R S e A AR T T
1661 HVN 21 1661 HVN 11 1661 4VN 01 1661 "HYW 6 aLn

OAMNOL IFNNENMDM LV SL1O0Td AYVAWAS



39

304 ¥04 3NTYA 03LI103Nd $(d>3I04
3X4 H04 3INTVA 03LI1G34d *(dd3IXJ
1661 °4VH 9T 1661 YYN ST 1661 4VN 71 1667 VN €1 1sr
TR : PRI I L. DI IS | LI . . e oo o8 .9 .9, ... 9 .., 8 .. .3 .. . 9 .. ..9
<<
5
—
s
b
|
e e
m
' oD
=
n —
o - r e
S =
=
o
o o r re
S
~
F o F re
Raal, /. Y SN Y i . ST A ) .. SN T N N T T RSN T R -b..»-...___..__,-...V_@
i i A Wt i
[ N [ Lon
L i L L L
[ r [ I =
r I r M 1
I r i -2
k b L LI O
L L L L &
=
r r [ f =
[ r r -
I r i [ A
=
r [ r e
- - F FN
L - L L W
[ [ L [
i YIAVI-3 r i YIAVI-3 i
2040303 ¢ 433%4 i £22303 43y
e T r ..lfa{il!..i..ii...
i — e
r r p=v)
L k m
[ r _ S
. b “ z m
[ r =
L L i o
L ' o : -
L 1 L ~
' =
I 5 o
b - N
m : i
Y3IAVI-4 L H3IAV1-4 [ H3AVI-4 [
T LS T e e o AR I S o o o T L e IR ew e o
1667 "4VN 91 1667 "HYH ST 1661 YYN ¥1 1661 "HYW €1 31N

OANOL ICNNENXO0M LV SL07T7d AYVWWNS



304 404 3NVA 03131034d :(d>304
IX4 404 3NTIYA G3131034d 1(d>3X4

ammﬂ.m<zsw ﬁmmﬁ.x<zmﬂ
81 2l g 0 81 21

RN I T S T O Y T 1O 1

16671 "HVYW 81 1661 "HYN LT Lsr
¢l 21l

RO RRLLITIIRTIN

CAXDLHITIH TVNLYIA

s o B b m o e

(ZHWDAJNIND3YA

e e i e G i o s au: o

43A¥1-3

T YO O ST TR T TR SO VO T N O}

43AvV1-3 L H3aAV -3 o 43AV1-3 L

I T PR YRR T SN THNRT WO (SO O MMM T LN N G SN DU (OO VO NN (Y ) (N s (R | VO O ST SO ST | i

L (VB N (S P (O Uy S, 1 L O

[T sl ™ g e

T T T T T T T T T T T T T T T

L S B S S s B e B B S B S S

YIAVI-4 Y3AY -3

40

T L S B N T S S B S B A B B U B B S B B B __._.........4-...._.&ﬁ.___...._.._..aq_.__.4_&~..__<....<__._.____..

e § 0 g1 AN 5 0 g1
1661 "HYN 02 1667 "YYW 61 1667 "HVYN 81 1667 "HVN L1 aln

DAMOL ICNNEGNM0N LY SL1077d AHVAWNS



41

304 H04 3INTIVA 03LD103Yd ¢(d>304
3X4 404 INIVA G3ILD103Yd ¢ CdDIXJ
1661 "YYW ¥2 1661 "YYW €2 1661 "HVW 22 1661 "YYW 12 Lsr
IS | LI LR P R ETL AL | PR e 9 .. 8, .. e, . .9, ., .9 ., .8 .., . .9 ... .B
r i REITTITINTITN r e g g, e
<<
o)
]
[ ed
>
i
b
m
o
Y 21
o —
- re
S x
=
o
- re
(]
~J
- 2
, : T ST i
[ C [ [en
[ [ i -
[ [ r p=s)
- F 3 m
L L - (= |
b L L c
m
L L + z
F - F 3]
3 F L =<
L [ L ~
=
r r r = od
F g F N
|- - - A
¥3IAVI-3 [ HIAVI-3 i 4IAVI-3 X Y3AvI-3
fetd 1303 (g4r3x 4. i =Ld)304 (g4y3x
T i Tl
I I r L
il : [ =
* | : S
H e o
! L =<
B B =
I r =
b - - N
- - - A
Y3Avi-4 L Y3AvI1-4 L Y43AYI-4 N Y3IAV -4
R R o o T R T T T e e e s e R
1661 UYW ¥2 1661 "V €2 1661 "YYW 22 1661 "HYW 12 aln

OAMNDL ICNNENMOX LV SLIDTd AYYWWNS



42

1661 "HYA 82
A 2

PO (N 0 O )

1661 "HYN L2
o

1
9 2 81, .|

PO Sl O Gl 0L (O, 0, ST B 1S4t o

661 "HYW S
zZ1

PR T taadll OO

£ (45304
HEPEVE]

304 H04 3N7TVA G3131034d
IX4 404 3INTIVA G3L31CG34d

1661 "HYN S¢
AN b

PR VO TR Y Al T S T

o
S

roR

e

ARSI LT

JUITCIICN ST iy

MGt

I O O T O O

43AV1-3

O DU | P

TEK

L

43AV1-3

{p B S S o e S B T T L

i i B o B

LN B S B S B B B B B B S B B B B

=304 cgy3x4

i

4dAvl-4

R(d304 (g
I .!l!lﬂun-.., EI‘:._ il

|

IX S =

LIS B S S B B B B B S B S R N

PP rU
CZHWO>AIN3ND3YA

T T

18671 "HYN 8¢

WL B e I i oty e it i |

9 0

T

rr

1661 "HVW L2

g1 ETE 3
16671 "HYN 92

1661 "HVW S¢

CANJLHII3H TVNLYIA

(ZHWDAININD3YS

an

ODAMOL ICNNANAOM LV SL107d AdVAWNS



43

304 Y04 3INTVYA 03131G34d <(d4>304
3X4 404 3NTVA G3131G34d :(d>3IX4

1667 "HVA QE 1661 "4YN 62 Lsr
e o 80 e e o8 BV c e o Fie e 0@ g iw g o800 2 B o 8 s, 8
ﬁ comaen, e i ﬁm
<
Bl
53
c
L =
S
=
&~ M
s O
= o
=
ol —
FS A
S =
=
o o
re
S
~
re
S
i i L
”S

CZHWOAININD3IYS

LS A S T TR M o o T o ot s i o i e et 4

43AV1-3 43AV-3 43IAV1-3
= (42304 =(d2304 =(d2304
B g m&umx&iu‘ B d m&UMxm - e mmumxm
il
“‘ | _. ‘=—w ‘ d
[ =
i ¥ 3 m
L [w]
L . i =
Y m
r =
L 1 3]
o : —<
L ~
=
r T
L N
= A
43AVI-4 r 43IAVI-4 43AV-4
T T S L T S e a T L s

1661 "HVA 1€

1661 "YYW @€

1661 "HYW 62

OAN0L ICNNENMO0M LY S1077d AYVAWNS

aln



304 404 3INVYA G3101G34¥d :(d4>304
3X4 404 3NIVA 03131G34d :(d4>3X4
1661 "HVA ¥ 1661 "HYNWN T Lsr

Saing | iy,

¥
CANDLHITIH TVNLYIA

TS R SO N T G| LS

_:__: __:_. _ i

T T T T

LI B S B S S S S B S B S B B B
T T T

CZHWAJIN3ND3Y4

TT T T T T

mu><4|m

PSR R O VO TR R OO L

44

A
D
M m
o
¢ =
=
i 2
(@]
; ~
L - " =
r o - P
L Ry gH L LN
L to ks - Crs e
i ' F = i, F re
: ol . wrE C [
YIAVI- 4 Lo YIAV -4 L YIAY -4 i YIAVI-4 [
T MR ML L o I A L e AT
1661 UV ¥ 1661 HVH € 1661 HYN 2 661 "HVH 1 JLn

VMYOVAYA LV SLDT1d AHVWANS



45

1667 "HYW B
a8, -

16671 "YYW
. 81,

1661 "HVYH
L. LIS LI

304 H04 3NTVA 03131034d
3X4 Y04 3INIVA G3131G334d
1661 "HYN S Lsr
AN L. 9 4

T R S T T

£ (45304
+(d>3x4d

PRI T S T S S S L

[P ITETTIT

<
—
)
|
(=
>
=
x
m
—
(2]
b= o
n —
r F F re ~
o=
=
@
L 2 L LS
(=)
. ~J
o r - e
S
P S S T S S S S S S S S S S S S S S I I s P S S S S S S S T R L L Lt
i F L I L
L L L . L
f
F - . o
L L L L
[ i i [
L L L ]
L L L ls m
L L L L~ o
L L L [ ©
m
F A r r =
L L L - U
[ L L [ o
i =
L + F =
L L L L~
| - - L v
L N
L L L
L 43IAVI-3 2 L
PR T S S S S S S S S A SR
£ (A0 M GIDIX g

43AV-4

b

LIS B R S S B S B S S S B B S S N S S |

i

i

43AV1-4

CZHWIAJN3IND3Y S

e
1667 'HYN 8

T

9

L T

e a  ;

T

=
1667 "HVA L

_qm\f.ﬁﬂ_....<_<._

9 2
1661 "YYW 9

UBES R S o e i TRl S o B var P Raw e D o jem R pgs |

NEER 5 ) g1
1667 "HVW S aln

VRYIOVWYA LV S1077d AHVWANS

T



46

1661 "HVA ¢l
81 1l

T

1661 HVN T1
e 4l

Bl

1661 "HVA 01
81 2l

7R T W VBT T sl R T R

gy

LI S S B St S B S B B S S S B B S B B B A

LS G e S I (o o o S T B |

[

T

L A [t S i S BN i e T T i e N G S RS R |

304 404 3INIVA 0G3L3ICG3¥d (41304
IX4 404 INTIVA G31310348d :(d>3X3
1661 "HVYN Lsr
MEAPRPETS, | P - | (. I,
L ) . s
e . o, [S)
<
=v)
—
c
>
=
=T
m
[}
=t
—
~
=
=
o v
= re
=)
L : ) ]
r [ ™
L .
L s m
L =)
| L <
b
L =
B )
L t <
I [ =
L r =<
+ FON
- - w
- s
-
e
m
o
=
m
=
o
A
<
=5
N
-

1661 "YYW c1

1
1661 "YYW 11

ETN 9 )
1667 "HVYWN @71

T

ET ) ) g1
1661 "HVW 6 aln

YMYOVYWNYA LV SLDTd AYVWANS



47

304 404 3INIVA 031310344 (45304
3X4 404 3INTIVA 0G3131334d Cd>3X4d

1661 "HVA 81 1661 "HVYW ST 1661 "HVW ¥1 1661 "HYN €T Lsr
81 L2l 3 4 81 21, 9 ? 81 2l 3 [ 81 L2l 3 0

I Y S T T T (SN SO S Rosbe el e i T T S T S S SO0 S B, K-8 YO0 T S, (O L i o SO0, (N OO (N OO O Do 08 (U, . (., DO %, | T T S (L O O OO

i,

¥
CAXILHIIAH TYNLYIA

@D
L - + s
S)
=
r F F re
S]
T TS S R S S L 0. S S S O YO S S, SO TSN QR SO0 ] (S VS S R ST S T SO (O TG T S (U0 O S SO OO G Ot S W (SO (S T ST S T
L L L
L g, ¥ Lo
[ [ [ [ ™
L L L F_ o
F F F Fs m
- - L | S )
L L L L <
m
r R r r =
L L L ]
- L L by =<
+ L L (7"~
=
r r r [ =<
F + - N
L L L L
[N
r r F Fre

L 43AV1-3

T DO (N N (I WU OR[N, SO O SN IO T 7 LD

= (d)304"(d)IN L3

i i [
[ L
r [ —
r [ X0
[ [ =2
- E O
3 S
L P
k. FoO
[ . . s
L Y i qI =
i [ - 2 C [ =
oo L L N
L L I L
r |_ i F .IM
[ [ * I L
YIAV -4 Lo YIAVI-4 [ Y3AVI-4 C Y3Av1-4 C
R e R - - e T I T e e e L A MEARA S R maas So s Lo
1667 "HYN 91 1661 "HVYW ST 1667 "HVYN V1 1667 "HYW €1 aln

VAVIOVAVA LV S1071d AHVWANS



48

1661 "HVW B¢
¢l )

1661 "HVN B1
= Gl

L

o

1661 "HVW 81

304 404 3nTVA 031310344
IX4 H04 3INTIVA 03131034d

$(d42>304
$(d>3X4

1661 "HYN L1
< &l 9

e,

CAMDLHITIIH TVNLYIA

CZHWIAININD3YS

CZHWI>AJIN3NOD3Y4

1661 "HYN 0¢

T T T

e
16617 "HVW 61

e
TB6T "HYN 81

T T T

I
1661 "HYW L1

YMYIVAVA LV S107Td AHVWANS



49

304 H04 3INAVA 031310344 (41304
3X4 H04 3INIVA G3131034d (d>3X4
1661 "HVW Ve 1661 "HVYN EC 16671 "YYW <2 1661 "YYW 12 sr
TP L AP g RPN PR | P SRRy NS | TRy - T IR, | PURSIPITS | FEFIPTIPI .
[TLERA [ ! RTINS ", " Y :_:_:. r
<
s
—
{ =
>
i
x
m
o
b= o
—
~
=
=
v
)
D
m
(=]
c
m
=z
(]
<
~
=
&
N
A
43AV1-3 43IAVI-3
d4) .D.L.” (dr3x s ....mna @L. C4I3IX [
[ HH D i i L
[ M
r v
r m
L o
- [ ==
m
v =
- (]
r 2
[ =
i i F =
ta ¢ - FN
= . & - L w
.m 3 V ! . t F te
: ! dz 0 r i C
43IAVTI-4 Y3IAVI-4 . 43IAVI-4 L Y3IAV -4 [
L = i L S o T i N S S N A T O R T I I ran e
1861 "HYN Ve 1661 "YYW €2 1661 "HYN 22 1661 "HYW 12 aLn

VRVIVAVA LV S107T7d AHVAWNS



50

304 Y04 3INTIYA G313103¥d (45304
3X4 404 3INTVYA 031010344 :CdO3X4
16671 "HYW 82 16671 "HYN LS 16671 "HVA S¢ 1667 "YYW S2 sr
PP L L N S m_..._m.f..__w.f.._.m..:_@._...m.f_..N.ﬁ......m.._..ma_....m.f_._.m;.._.rm_....s
o e IR IOUTRTITE [RUITS -W
' <
=)
P
=
>
{nnl
==
LS
S
o> 124
. o —
_ o . e N
. A
k-
‘ &
F o F \ re
(=)
~J
L L L =]
1 " S A T (N 1 ksl 1 ok 1 1 bl =
I - : - -
I [ Lon
[ i [
F F F. =
2 r re M
- - N o
[ [ [
m
r .. [ =
F o Foo
i - Gl
i r [ =
- 3 ==
+ - FON
L . L v
43AVI-3 i [
( , r ! 5
..Frn_w.wm.:nmwwuw‘m\ r ' .w..x r
L — ——: L o
L - vl
+ m
L L o
L L c
m
L o -
. | - :
F L =<
i [ | distest K i L m
- 5 ! F H
L L . I~
- i - L e 7
N
¥ r r r e
[ [ [ ”
43AVI1-4 F 43IAVI-4 Y3IAV1-4 L YIAVI-4 +
R TNy e _...m;.__..@..___.s..__.m;_._d_m;__..w......s.....m_i____w;______m_.....s__...?.__
16671 "HYN 8¢ 16671 "HVA L2 16671 "HVYWN 9¢ 1661 "HVN S2 aln

YMYIYWYA LY SL1DTd AHVAWNS



51

1661 "HYN 1€
g1 21, 9

1661 "HVYW 0€F
81 il

Tl Sl T T PR

o

304 H04 3INTIVA G3131034d *(d4>304
dX4 "04 INTIVA G313IG34d :CdDIXS

P T Sl T T T TN S S RO W T T 1

Wt
"

IRTNIIIS

LENNL B B S S B B S S B S B B

T e e e i ¢

TT T T T T T T T T T T T T

T T T T T T

PR U
CZHWOAIN3ND3YA

16671 "HYN B¢ 1sr

CAMDLHII3IH TVNLYIA

mm;,qj_ m L xm;<:_|m mm»<4|m_
A G PED 304 CddAX = n_u Du mﬁuwx_ =3
i!ﬁi.‘!\ :ﬂl‘llﬂ.lv‘ o i
¢ “ -
r =
fl- r I m
~ .. r _ _ m
=
r ()]
F =<
il L e ~
e
r I
F N
- -~
Y3AV1-4 HIAVI-4 L Y3IAV1-4
A T Sy e T © T T A
1661 "HYHW 1€ 1661 "YYW BE 1661 "HYW 62 aln

VRVIVAVA

LY SL1071d AYVAWNS



52

1661 "YYW ¥
A .

1661 "HVW ¢
I Na -

e i Yo

304 Y04 3INTVA G3L31G34d (41304
IX4 404 3NTVA G3L31G34d (d>3X4

1667 YN 1
L ,

et e

CAXDLHITIH TVNLYIA

43AV-3

T

T 1

L S S B N R

i S 2 o i B |

T T T T T T T T T T T T

T T T T T T T T T T T

B e B i

L

YR O S B ¢

43Av¥1-3 L

CZHWOAININ0D3YA

g (42304 (dI3XE

TT T T T T T T

S S e o

Cd23A04 Cd23Xd

N 5 [}
16671 "HYN ¥

"er ) [}
1667 "HVW €

T T T

e
16671 HVN ¢

T T T T T T T T L T T T T Tt

o ] [} g1
T66T "HYW 1

VMYNIMO LV SLOTd AHVAWNS

CZHW>AJN3ND3YA



53

304 404 3INTVYA 031310344 (41304
3X4 404 3NTVA G3131334d :(dD>3IX4S

1661 "HVHA 1661 "HYN S Lsr
4

T O OO B O O DO O, B0 i O 1O |

I6BT"HVWN 8
21 L

T SO N, LT 0 T O (O . il OO P S T S T T ST S S T S Tl S S S T

ot i AT . -M
<
—
=]
—
c
>
U
=X
m
—
. (2}
b 4
' : o —
L E . L oF e A
® =
=
D W
r F r re
S
~
- o r re
S
PO T T S S S T T S S T S S VA S S S S S W RS W N S P S S T S S S AN T S S ST SV ST T S T YO VA S S T ST TV S S AN ST S T SO SO ST ST ST S VO TN S S ST S S ST S SN T ST S T
Lo L L -
L L . - Lo
- - : = — [
[ i i [ ™
L L k- .
E - - e M
L L L -]
L L L L &
m
L - - =
L 5 L -IU
r r r Fo
- | - r.)
<
L L L =
F o o N
- - . S
N
L L L B

L H3Ai¥1-3 L

= (42304 (d>3X

= I e

' F Y3AVI-4

ll
T

L

CZHWIAJININD3YS

T LS P S T P Ko Fa B M S o 2p B ISl ROSE Lok i Chbse T hee oy e S G we iy Fews S S S e T Ta N S i PN S o E e e T T T T T T T T T T T T T I T T T T T T T T T T T T T T T T T I T T T

HETN g [) g1 21 5 ) g1 NETH 3 [} g1 T 5 ) g1
I66T7T "HYN 8 1661 "YYW L 1661 "HYVN S 1661 "HVWH S LN

VRYNINO LV S107d AHVWWNS



54

ORI S U i ! S G Y

1661 "HYW ¢1
Gt

|

16671 "HYN 11
AR

1661 "HVA 01
L,

304 404 3NTVA G3101034d
3X4 404 3INTVA G31310634d

1667 "HYN 6
bl gty

U (R (Lo

£ (45304
+(d>3X4

T DR S

Lsr

2

TR SEEA I

CAMILHITAH TTVNLYIA

L[N D T e o o B TR PR, FR )

CZHWDAININD3Y4

fi!is

[ L Lo
HIAYI-3 I YIAVI-3 I 4IAV1-3 [ Y3AV1-3 i
(40304 3 rﬂ. 2ld>d0d 4ok -

43AV-4

LI e

C(ZHND>AJIN3NO3YA

I
1661 "HVN C1

 GRELEEE e s T e e I ey

9 0

e
T66T"HVN 11

i
1661 "HYN @1

"Rk § 0
1661 "HVA 6

VMYNIMO LV S107Td AHVAWNS



55

1661 "HVYWN 91
Gy

1661 "HYN ST
g1 21,

(DS T S 1o B (5 .0 S0 B

1661 HVHN 71
4 )

304 404 3NTTVA G3131334d
3X4 "04 3INIVA G3131G34d

16671 "HYN €1
81 2 )

£ (45304
£ (d>3x4

Pob o i w i X

weo

¥
CAXDLHII3H TYNLYIA

B P o i i e i i i v o

g3AV1-3

T ST T B

43AV1-3

LTS B O 1 I O T IS RO Y B

T T

LI B I S e B e

CZHWIAININD3YA

i %(d)304 (dIINL: r
I i
L r -
L - vl
- - m
L k o
L 3 =
=
L = =
- - o
i r a
L r =
L r o
i r 5
YIAV -4 [ C Y3IAV -4 [
T A T I Ta g M T Iy S T A
16671 "HYN 91 1661 "HVYW ST 1667 “HYN ¥1 1661 "HVYW €1 aln
YMYNINO LV SLOTd AHVWWNS



56

304 H04 3NTVA 03LI1G3Yd (41304
3X4 404 3INIVA G3IL2I133Hd CdO3X4

1661 HVA 02 1661 VN 61 1667 "UYW 81 1661 "HYN LT Lsr

L L e i e g g g Gl v s 0 D o B e o 88 a0 W8 , e e o BV o B e D g 51D

g | iy TW
' <
r " o]
=
=
>
s o
15 O
S
pe =4
l o —
- IM ”
=
o v

r e

L =

1 L i ¢ - 1 1 1 1 [ L I . - 1 1 1 1 1 1 1 1 1 i

C - C

L [
r [ =
r Ff. X
E e M
L - o
L L =
m
. r _—
L - 2
L Lo =<
- L ~
=
N [ ka4
e r N
- |7u v

- =l

HIAVI-3 Y3AYI-3 [ ¥IAV1-3 [ ¥3Av1-3 i

- (42304 (d)3X i g ;yfummmmu1vaMXl
_ ot |

| | | ;
r =
___ _ H | :
| r ! =
W ______*__ Wil I W 2
I I =
A ___ ! .__________..___ -2
r [ O

i [

HIAV -4 43AvI1-4 L YIAVI-4 YIAVI-4 X

DR g1 T T T T IR N 81 T T T TR

1661 YYN 02 1661 °HVA 61 1661 "YYW 81 1661 "UYN L1 aln

YMYNIMO LV SL1O07d AYVAWANS



57

1661 "HVHN V¢S
81 ¢l

TR ST SO .l T R N S (I TR GO ¢

16671 "HYN €2
L

i Ao

1661 "YYW ¢2
G

L

304 404 3INIVA 03131034d
3X4 404 3INIVA 331310344

£(d>304
+(d>3x4

e ey i

Hitho

T
RTUTTI

CWXDLHIIIH VNLYIA

LI e i e

43AV1-3

TR S YT (I T |

43AV-3

T IR S A S T |

Y43AV1-3

VI A PO TR T

CZHWDAIN3IND3YA

(d>304 (413X 1=

4304 (43X

(d>304 (413X

i

“ylli

[
il

CZHWIAININD3HA

T /N T TR I I AN R A 2y o ¢

G 3 0
1661 "HVYN 2

T
1661 "HVN €2

.

T T T

e
1661 "HVYWN 22

T LR e

I
1661 "HVYW 12

aln

VMYNIMNO LV SL1D7d AHVWANS



58

304 ¥04 3NTVA 0G310IG3¥d :(d4>304

IX4 H04 3NTIYA G3131G34d :(d4>3X4
1661 "HVW 8¢ 1661 "YYW LS 1661 "HVW 8¢ 1661 "HVN Sc 1sr
vy s BV o B . PPN | PO 1 O P UL N | JUNNN N TSP . | PSP FOSPNL SN
Fooag _::._.“:. SRR IR TR UG IR SSTITRTR R 4____:...__“. IR RTITITRTITIII vW
<
e
=
|
>
p=
g
m
[ep}
g
A
=
=
w

43AV1-3

CZHWDAININD3YA

(R N Y A T O (R (O OO (1S 0 (O 0 L

(d>304 (413X

TT T T T T T T T T T T T

CZHWIAININO3YHA

43AV1-4

1667 "HYN 82

e o T S A
1661 "HVH L2

| gng NS R e T T T

g1 ETE
1667 "HVYN 92

T | B e e e [ W Sk s M e T Ro s T

AN 5 0 g1
1661 "HYW S2 aLn

YMYNIMO LV S107d AYVAWNS

T T



59

1661 "HYN 1€

1661 "HVW B€E

7L O T . Lok N

el gy

304 404 3INTVA 031310344 :(d>304
3X4 "04 3INTIVA G313I034d :(d>3IX4

16671 "HYN B2
g1 [ 9 ?

T T T O B T U I T I S (T WY 0 LA O W SO S T

W,

g Wy I ) " t._:::::.: :
' d i

il o

CAXDLHII3H TVNLHIA

43AV1-3

T R T

1 ____ il

\ S o e S i i S R TR T e !t o i o [

43AV1-3

T T NV R UK O (O S S O R I (RS Y (N OO T N I W 1

T T

CZHADAININD3YHA

(

e

d>304 (dy3X

o (42304 (dIIX
] e

43AV1-4

CZHNDAININD3IYA

T L S

I
1661 "HVW T€

1661 "HVYN BE

__N.ﬁ..___&__<-4-4.ﬂ..4..q

0 8l
1661 "HVW 62

VAVNIND 1V S107d AYVWANS

aln



60

MONTHLY MEDIANS ofF H'F anp H'ES
MAR. 1891 135E MEAN TIMECUTC+SHD AUTOMATIC SCALING

H'F STATION WAKKANAI LAT. 45.4N LON. 141.7E
PR 1I2|10304 5B TI08|BS|10]1 1112|13[14[15116|1 7{18|19|12021 22|23

CNT 14 21| 28] 29] 25 18] 31| 31| 31| 31| 28| 21| 21| 16| 12

MEDl 37 304249240240 2551264|2662701274[299]318/324 345335

U Os60 528634867 P70 80P 72282284316[335341 354347

L OB2s P74 4636236 P48 PS2Ps2P64P68283B0713131320]326

H'ES
PRPLP2|10310410506PTP8PS|1B|1 1112|113|14[15(16|1 7|18[{19[20|21122|123

CNT

ME D

U o

L Q

H'F STATION AKITA LAT. 39.7N LON. 140.1E
polp1e2e3lp4lesioep7lesles|ial 1fi213)1 415|181 7]18]19RaR1 P23

] 29| 30/ 29 10| 29 29| 29| 29| 17

MED p64lp46l248 2751298[296288/300[318

- P72p581P60 3083283251296[31 1349

L D pssp3sp3y pespsepi3pi6R87301

H'ES
PRP1LI2|103045PETBBIVS|1B1 1112{13[1415]116]1 7118|1820 121 122123

CNT i

MED 351

ud 121

L 0O 117

HE STATION KOKUBUNJI LAT. 35.7N LON. 139.5E
POP1IIB2|10310410506R 7183|101 1|1 2|13[14|15116]17|18|18|]20]R21122|23

CNT} 23] 15/ 11 19| 31 30| 31 30| 38| 31| 31| 30| 27| 25| 27| 24

MEDl322]334]342 P92 46[238[240 °85|e84l282 280 [298[326(342(338]324

U OBs4l348 368 316254 p44p52 310304 300292310350 3578354361

L Opgspesise P86 38P3236 pispI0R 0P 7482310325 320308

H'ES
POPLIV2|103104|12506|0781BS|10|1 1|1 2|1 3[14|15|16{1 7|18[|19]2021{22|23

ENT 10f 10 12| 16] 19] 13] 12

MED 117)115 1118170101110

uao 143[119 124f120[121)110]117

L & 109111 114)1140107) 97)104

COMMUNICATIONS RESEARCH LABORATORY. JAPAN
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MAR. 1891 135E MEAN TIMECUTC+9H> AUTOMATIC SCALING
HYE STATION YAMAGAWA LAT. 31.2N LON. 130.6E
POI102|103|104 1050610 7108PS|1B11112|13|14]15]16[]1 7|18|19]2021122|23
CNT} 27| 25] 23] 19 31] 31| 31 19 24| 31| 31| 30| 31| 29| 28| 28] 29
MEDg4lpgs8(322|304 62ppa2ipa2l24s 54928[2941276292]310323310[322
U Ob34316p42316 P78psopse RS2 570B48[332292312B291336[327332
L Obs4ps1 3oz o6 PsoP36p34 42 pe3pesleopesl16P93P92300 305
H'ES
POP12|03[041510610 71P8|VS|1B[11112|113[14115116]1 7]18|19]12021[22|23
CNT 10 12] 15/ 17| 13| 10
MED 115 118[119[115/109]111
U 119 1220121122)113]113
L 0 111 11501170110)194]189
HYF STATION OKINAWA LAT. 26.3N LON. 127.8E
PR1102[0310450610 7108|031 0[1 1|1 2|1 3|1 4]15]16]1 7[18|18]2021122{23
CNTJ 28| 23] 21| 22| 13 23| 26| 30| 26 14] 29| 29| 31| 30| 29| 28| 30| 30
MEDR 7210620274 062p 70 088[246252[254 367[356348/300[300318295/290[279
U Opgalp74ppasponpse 30670066 P90 372B79374B24320[338 310302298
L Opgspsepsipsapae p14paopaspas 356B41317Ps4psso1ps2peaR7?2
H'ES
PR P21031045060 7{08PS1B|11|12{13|114(15]16|1 7{18|19[20121122]23
CNT 12 10 12| 23| 20| 18
MED 143 117 119121)119]112
U a 165 121 136]125[124[117
L O 137 111 1150119111193
COMMUNICATIONS RESEARCH LABORATORY. JAPAN
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FREQUENCYCMHzD

MONTHLY MEDIANS

PLOT oF FOF2

MAR. 1991 AUTOMATIC SCALING
UTC L 1 1 118 1 1 1 1 1 @l 1 1 1 1 1 6| 1 1 1 1 )| l|2 L 1 1
S A OKINAWA
T YAMAGAWA

] X ¢ KOKUBUNUJI

o XK ¢ AKITA

| O WAKKANATI
o x
S v

4@ X o
i
JST@I T T T T 6I T T T T T 1!2 T T T T T l|8 T T 1 T T 2[4
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[IONOSPHERIC DATA STATION KOKUBUNJI

MAR. 1991 FXI C0.1MHZD 135" E MEAN TIME (CG.M.T. + S9HD
LAT.35°42.4'N LON.139°29.3'E SWEEP 1.OMHZ TO 25.0MHZ IN 24.@SEC IN MANUAL SCALING
A
N\2001102(03|04|05|06|0 7|108|09|10|1 1]12|13]|14[15]16]|17{18|18)20|21]|22]|23
XXX XXX XX XX XX
1| e8| 81| 79| so] se| 81 134112|100| 98| 94| 88
T XXl x| X| X X
2| 85| 85| 86| 87] 75| 69 134112|105/112/107| 97
T XXl X X[ X[ X
3| 95| 90| 84| 86| 81| 75 130/111)113]108]104 31
I XXl X X X X
4] s3] 78| 73| 75| 86| 58 123]112)111|106|104] 98
XX X XX X x| x| X X
5| 95| 81| 68l 67 0 59 124107101 93| 95| 92
XXX K XX X x| X X X[ X
6l 77| 77| 74| 77| 74| 70 133117] 97| 92| 95| g1
XXX XXX I~ X~ X X[ X
7| 90| 81| 73| 59| 68| 70 117111 95| 95| 88
X x| X X X I X X X[ X
8| s2| 84| 78| 70| 85| 54 111)109] 98| 98101
XXX XXX I X X x| X
Slioo| 81| 74| 60| 63 64 104|102]104| 98| 97
X x| X X X X T X[ x| X[ X
10| gp| 83| 83| 771 74] 68 1o6l107/108l103/102
XX XX X X o I B
11hio1| 95| 91| 84 82| 81 107)102| 98| 99100
XX X XX Xt X[ x| x| X
12] 90| 87| 85| 71] 65| 66 112103 99| 92| g6
XX X XX Xt X x| X X
13| 97| 89| 82| se| 76| 79 124)111] 93| 90| 87
x| X X[ X I X[ x| x| X
141 ss| 86| 78| 73| 64| 67 1esfio1lio1liel] 95
x| X XX I x| x| x| X
15 88| 79| 78| 74] 70 71 111}105/106/105/102
XX XX XX I Xl XXX
1 6}100| 91| 79| so| 84| 81 109)106|104|106|107
XX X X X X I X x| Xl X
1 7|103| 95| 91| 82] 74| 65 118lies|110/113|115
XX X A XX U X[ x| X[ X
18107 97| 91| 84| 84| 83 113}106]113|108[107
XX X[ x| X[ X I X x| X[ X
19)105| 95| 94| 86} 75| 75 1170111]108l109108
XX X[ X[ X I X x| x| X
20)104] 95| 90| 88l 91] a1 118)108l100] 98| 93
XXX X[ XX T x X X[ X
21| 97| 89| 85| 78] 76| 76 117)111]103] 98| 84
XX X x| X[ X I X X X[ X
22| so| 91| 98| 75| 74| 785 119)106|108|1 00| 94
XX x| X[ X[ X I x| x| x| X
23| 95| 98| 98| a1] 84| 79 110)108]111]109]108
XX X[ x| XX I x| x| X| X
2 41os| 98| 92| 83| 78] 77 gg| 94| 95| 98| 98
X[ x| x| x| X[ X [ X X[ X[ X
25| 86| 90| 86| 79] 84| 75 117}105102l101]100
X[ x| X[ X[ XX T X x| XX
26) 91| 98| 89| 88| 84| 82 112| 86| 84| 84| 82
XX X[ x| X[ X I X X X[ X
27| so| 82| 79| 79| 70| 73 117] 99| 90| 89| 86
X[ x| X[ x| X[g X X X[ X[ X
28| s4| 79| 77| 79| 74| 13 18| 95| 91| 93| 91
XXX Xl X[ X XX X X[ X
29| ss| 84| so| 75| 89| 75 103| 90| 93| 97| 95
XX X[ X[ X[ X XU X[ x| X[ X
30 97| 93| 81| 73| 68| 65 117}103102|100| 95
X[ x| X x| X[ X I X X X[ X
31 98| 92| 78] 83] 79| 75 91] 85| 85| 88l 89
00016 2103104|05106(07|10810S|1 0|1 1112]13({14|15]16|17]18|19|20B121122123
CNTY 31] 31| 31] 31] 31| 31 6| 31] 31| 31| 31| 31
XXX XI X[ X X~ X[ X[ X[ X| X
MED] 91| 89| 82| 79| 74| 75 1321112)105]101] 98| 98
X[~ X[ X x| X X XXl X X X| X
U Olipp| 95| 90| 84] 81| 79 134117]108|106|104]101
XX X x| X X XXl X X| X[ X
L 0f gs| 81| 78| 74] 68| 67 124/107)100] 93| 95| 91

MAR. 1991 Fx1 C@.1MHD COMMUNICATIONS RESEARCH LABORATORY, JAPAN
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[ONOSPHERIC DATA STATION KOKUBUNJI
MAR. 1881 FOF2 (0. 1MHZD 135°E MEAN TIME (G.M.T. + 9HD
LAT.35 42.4"N LON.139°29.3'E SWEEP 1.0MHZ T0O 25.@MHZ IN 24.0SEC IN MANUAL SCALING

DH@@@1@2@3@4@5@6@7@8@91@1112131415161718192@212223
U R R
82| 75| 73| 74| 74| 75| 86|117]140|149/150|153|154|148[145/145{135|131|128]106| 94| 92| 88| 82
Rl [T RlU R
79| 79| 80| 81) 69| 63| 70]105{145149|150|155|152(148|147|142139|136]128|106] 99|106101| 91

89| 84| 78] 8@] 75| 69| 79|114]129[132[134|136J143]145[139[136]133[123[124{105{107/102] 98| 85

77] 72| 67| 69) 60| 52| 63| 97j119]123|129135§141|137|134[130}128/{124[117]106[J105] 39| 98| 92

89| 75| 62] 61) 54| 53| 68/104]123]119/125/131}136/135/138[135/130(127]|118[100] 95| 87| 83| 86
71| 71| 68| 71} 68| 64 7211513814414514113713513213112713@127]11 91| 86| 89| 85
84| 75| 67| 62] 61| 64 8112513513814314615?14515@146137133125111105 89| 89| 82
16 72 12| 654} 60 55 7?1@51291411491421441381481391331291191@51@3 92| 98| 85

QO |~ | U | D> W N |—

€]

94| 75| 68| S54] 57| S8| 73|105(122|133/140|140J145|141]138|135/129|122|113] 98] 96| 98| 92| 91

FA
S

84 77| 77 71 68| 62| 80/1191140/141]/144/142§146/141{131{135]131(122/{111{100}101|102| 97| 96

—_
(S

85| 89| 85| 78] 76| 75| 90)118]129(138/140|142§139/138|143[137]131|125|116[{1@1] 96| 92| 93| 94

—
N

84| 81| 78| 65| 59| 60| 80|108]118]128|137|138]136/132/131|128]121{119(119|1@6] 97| 93| 86| 90

—
(O8]

S1) 83| 76| 74| 78| 73| 90|114]131[143|144[147§139]145[145{133]126{128[128|118{105| 87| 84| 81
v R Rl R
79| 80] 72| 67] 58| 61| 78|111f129|137]145|147§148|146|139|134[129|123|116] 99| 95| 95| 95| 89

—
N

—
U1

82| 73| 70| 68| 64] 65| 84|109|127|136|139]141§140/140/135[131}125/119/115/185] 99/1008| 93| 96

—
()]

S
84| 85| 73| 74} 78| 75| 91|115{130|139]142|142§141|139|131|128[125/119|113]1083}100| 98/100{101
J R
98| 89| 85| 76| 68| 59 73|121|136({141|143|147]141|139[135]133]132|134|129|110] 98[104|107|109

—
~J

Fﬂ
@9)

1@1) 91] 85| 78] 78| 77| 98|128]138|139|147|144J145/140|138|135]133(123(118[107}100|107/102[{101

—
€]

88| 89| 88| 80] 69| 69| 96|121f138|139]140|141§140/139|134[129]125[126|125{111§105|102{103]102
FI S R R R
88| 90| 84| 82) 85| 83|101]|129]148|153]|154]/156§154/149]151[147|137[133]125[112J102| 94| 92| 93

N
S

N
.

81| 83| 79| 72] 70| 70| 93|119]131|136[143|147)§146/142/137{133]130[128|123|111§105| 97| 92| 78

N
N

74| 85| 84| 69] 68| 70| 31|124[135|141|146|148]149/149|148|145|145/144]|137|113]100|100| 94| 88

N
)

80| 82| 84| 85| 78| 73| 93|129]147|147]141|146§145{144[144|141]134]127(118[104}102|105]/103]102

N
~

100 90| 86| 77| 72| 71| 94|120|134]146|148|147§144/143]138|113130{137|113] 92| 88| 89| 92| 92
UuRr
80| 84| 8@) 73] 78| 69| 78| 95]125/141|136/149J154/156(147]149]145[128[119]111} 98| 96/ 95| 94
S
85| 92| 83] 82) 78| 76| 84|109]134[138|141|145J139|137|132|136|125|119|116]|1@6] 80| 78| 78| 76

N
U1

N
a)

N
~J

T4] 76| 73| 73] 64| 67] B5[127|143]143|147|151}147|148[{144]136]133|125[125[111] 94| 84| 83| 80
R

N
0

78| 73] 71| 73| 68| 67| 88|113}128]135[135|140)146{153]|146{141]137|131|120/102] 83| 85| 87| 85

N
O

79| 78| 74| 69| 63| 69 91|112]126(130|137|148]151]145[141|140]136{129|120| 97| 84| 87| 91| 89
R
81| 87| 75| 67) 60| 60| 90|112]118]121]125|139J144|145]|146/146/141|136/128[111] 97| 96| 94| 89

w
S

w
-

92| 86| 72| 77| 73| 69| 79| 8ol 75| 93j1@8/123|131|126/127|118|114]185]| 98| 85| 79| 79| 82| 83
PR102|03|04105106|0 7128|191 B|1 1|1 2|1 3|1 4[15[16{17{18]19]20]|21]22]23

CNTE 31] 31] 31| 31| 31 31} 31} 31} 31| 31| 31| 31} 31| 31| 31| 31| 31] 31| 31| 31} 31| 31| 31| 31

MED| g5| 83| 75| 73| 68| B9 84|114f131|139|142|145§144]142|139|135[131({128[119|106] 98| 95| 92| 90
R R
U O] 94| 89| 84| 78] 75| 73 911121§138|143|147|148]148|147({145|141|136{131[125|111}102|100] 98| 95

L O] 79| 75| 72| s8] 61] 61 78]108J126]133[{137]140)140]138]134[131]127]123[116[{101] 94| 87| 89| 85
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[ONOSPHERIC DATA STATION KOKUBUNJI
MAR. 1991 FOF1 (@.B1MHZD 135°E MEAN TIME CG.M.T. + 9HD
LAT.35°42.4'N LON.139"29.3'E SWEEP 1.@OMHZ TO 25.0MHZ IN 24.QSEC IN MANUAL SCALING

DH@@@1@2@3@4@5@6@7@8@91@1112131415161718192@212223
C

1 g L L L

o L oL L ooy L
; Tl T
4 Lf L 4 L L L

5 Ly L L L

B Ll L Ll L

7 [N N N
8 L Ll L L L

g L L] L i L
10 L Ll L} L L
11 Ly L Lt L
12 Lf 4 4 4 L t L
13 L L Bgzlé Lf L L
14 L Ll Ly tf L L
15 L Ly tf L} L
16 Ly 4 L L oy L
17 [ I N N S

—
0
~
(=X}
S

—
©
~
=9}
an
~
ul
S

N

S
-
wl
al

2 |

22 IEETETE
3 O o o o o u ¢
54 L i Lglé L
25 Lgsé Lg55775 1t
o6 OO o o o o ¢
57 O o o o o ¢
5 O o o o o g ¢
9 C 0 O C
20 0 L 0 O o ¢
= O o o o o o o ¢

VRP102)03]041B5/06|0 7108103101 1]12{13|14[15[16]17[18]19]20|21|22|23

CNT 1 S| 4] 2
UtL ULl L L

MED 855 785|758|718
UL

ua 825|768
ULl L

L Q 700]752
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[ONOSPHERIC DATA STATION KOKUBUNJI

MAR. 1991 FOE (0.01MHZD 135°E MEAN TIME CG.M.T. + 9HD
LAT.3542.4°N LON.139°29.3'E SWEEP 1.@MHZ TO 25.0MHZ IN 24.@SEC IN MANUAL SCALING
H
NJooP10203|104|05|06[@ 7|10 8|09|1B|1 1|1 2{1 3|1 4{15{16]1 7|18|19]20|21]22|23
BT B {0 Al A
1 240|300|340|360[375|395|380]  |350]295
B A
2 240|310/340/370]  |390|390|375|355|300|200
Bl H B Al A
3 255|315/355|380]400]  |395|385|350
A
4 145|255|310|365/380]  |405|400|385|360]|305|220
H A Al R
5 150/270]320|355/365 380|350|310/240
B
6 25a|325|365|390|390]400|385|380|355]310]230
5 Rl B
7 150|265|310|340|375/385|385|380|380|360|315|245
H B
8 135|250|315|350|380|385|380|375|375|340|3 10]240
B
9 135/260|300|345|375|380|380|390|385|340]315|240
B Rl B
10 260|310!350!380|395]405|395|390|360]320|2 40
Al B
11 170|270|325|3608|370/395|400|390|375|360{325
U R R A B
12 160|255|325|355|385/395|390|4 004 00]370|320
B B[ A A B
13 245|320|3508|380|390 375|  |320]235
B
14 170|260|325|350|380/390|390|395|385|355|315/240
B
15 180]270|325|355/385/405]400]4 10|390365]320/230
A B A Rl R B
16 185/270|330|365 405|390|390|365|325|2 40
U R A B B
17 155/305|340|375|  |390la10|395 |370)330[250
A R R B
18 150|290|340|380|385|385|400|400|395|375]330|255
H U Al B B
19 205|275|340/370370]  |410]400/395|370|335|260
B B B
20 2psl280l335/380/395/385)400]  |4wel  |33sl2s0
Y A
21 005|295]345|385]405]  |a2a|  |385|378f325|255
A B
22 185|300|340/375/390]  |415|400|390/365|320|265
B 8| s 8 8 R B
22 175l285] 385|380 415|365|280
B Al B[ A A B
24 170|280|340/380 355|310/260
A A Al Al A A A
45’ 175l280|325(355/380 350|305
A A S G A B
26 270|335/355|390|400 375|355|328(245
T K A A AR A
27 130/175|270|315/355/375|  |395|385/|385|350}318]230]1 45
R R Al A H B
28 195/275|340[370 395/380|355|335/255
H 1 G B B
24 210|280|330|360/380 385|385/368]  |2SS
U A R R B[ B B
30 210|280|340|365/385/395]400 360|335|260
B
31 190l280|340|370|385|395l400|385(370]355]315]250
0101102103|04105|06|07|10810911 01 1|12]13|14]15]116(17({18|19|20(2 122|123
CNT 1| 24| 31| 30| 31| 27| 18] 22| 22| 25| 29| 29| 26| 1
JK
MED 130|175|270|325|360|380|390]400|392|385|360|320|245]145
u o 192|280|340|370|385/395|405|400|390|365|328|255
L0 152|255l 15|350(375|385|390|385(378[352]|310]240

MAR. 1991 FoOE c0.01MHZD COMMUNICATIONS RESEARCH LABORATORY, JAPAN



67

[ONOSPHERIC DATA STATION KOKUBUNJI
MAR. 1991 FOES (Q.1MHZD 135" E MEAN TIME (G.M.T. + 9H)
LAT.35"42.4"'N LON.139°29.3'E SWEEP 1.@QMHZ TO 25.0MHZ IN 24.@SEC IN MANUAL SCALING
H

N\J00[@1102|03|04|05|106|0 71{0B|0S|1 0|1 1]12|1 3|14|15]16[17[18]19]20(21]22|23
G

£ B TAE BE BE B o o o G G EBE BIE 5|0 AE BlJ &
11713 20| 26| 19| 13| 14| 15 41| 48| 44| 34| 24| 13] 13| 13 22 13] 21
J A[J AlJ AE BIE BIE BIE Bl of ©f o ©lJ Al o G 6 G J AlJ AIE BIE B[E BlJ A
2| 16| 23| 27| 15| 13| 14] 15 28| 31| 31| 47 22 32| 23] 19| 14] 13| 15| 15| 14
J A|E BIE BIE B|E BIE BIE B| 0| 0| 6 6 O[E Bl o 6 ©lJ AlJ AlJ AlJ AlT AlJ Al [E B
31 16| 13 13] 14] 13 13| 14 42 27| 24| 38| 42| 39 34| 23| 20| 21| 14
E B|E BIE BIE B|E BIE B] G| O G G G of o o of o |J AE B|E BIE BIE BIE B
4013 13 13] 14] 13| 14 40 30| 23| 18| 14] 14| 14| 15| 14
E B|E B|E BIE B|E BIE B] G| G G of o of o G[f BIE BIf B|E BE BIE B
S| 14 13 13 13| 13| 14 37| 39| 38| 40| 37 16/ 13| 16 14 15 14
E BIE BIE BIE BIE BIE B|J A Gl o 6 o o o o ©f o ©oJ AJ AE B[t B BIE B
6] 13 13| 13} 13| 13| 14| 18] 28 27| 17 23| 21) 14| 14 15| 13
E B|E BIE BIE B|E B[J A of o o © 6 o © GfF B|J AlE BIE BIE BIE B
) 14] 13] 14] 13| 14| 19| 20| 23 42| 41 34 14 19| 14| 15| 14| 14
EBJ A |JMNESBESB o of o o o o o ¢ ¢ ¢ ¢ EBE 8| |E BIE B
B8] 14| 53] 22/ 21] 13| 13 35| 33 27| 29| 14| 14] 20| 15| 14
E B|E BIE B|E B|E BIE 8] 6 o © o o of o G ©J Al o GFE BE BIE BIE BIE BIE B
9 13| 14| 15| 13| 13| 13 41 16| 14] 13] 14| 14] 14
E BIE BIE BIF B|E BIE BIE B] O G G| G G 6 OfF BIE Bl AE BE BE B
10) 14 13 14 13 14] 15| 17 o5l 48| 42| 45 39 15/ 15| 18] 15| 14| 14
FBIE B BIE BIE BIE Bl G ¢ G & o c o ¢ TRT AT AT AT A
110 14 13 13] 14] 14] 13 39 24| 43| 44| 37| 25| 17| 17| 25| 29| 31

E BIE B|E B|[E BJE B|[E Bl G| © G| G| G Gf G| G6f 6 G J A J AjJ A|E BIE BIE B

—_
N
—
~
—
w
—
w

13} 13| 14 24 22| 37| 28| 16| 42| 25| 13| 14] 13
E B|E B|E BIE B|E BIE Bl B] o G © © |E B 6~ GE BE B|E B|E BIE BIE B
13] 15| 13| 13] 13| 14] 13| 18 42| 90| 41| 39| 37 22| 18] 13| 13| 14| 13| 13
E B|E B|J AlE BE BIE B] G| G G G G G ol o o o GIf B[E BIE BIE BIE BIE B
141 14] 13| 24] 13| 14] 14 38| 41| 37| 29| 29| 27| 20| 18| 13| 14 13 14| 14
E B[E BIE BIE BE BIE B| 6| o o o © of o ¢ o of 6 [EBE BIE BE BE BE B
15} 14| 13 13/ 13| 13 13 27 25| 15| 14] 14] 14] 13| 14
E BIE BIE BIE BIE BIE Bl G G EB Bl 8 6 B & T Al |E BIE BIE B
161 13| 13] 12| 13| 13| 14 35| 47| 45| 41] 40| 33| 39| 34| 26| 27| 23| 23| 31| 14| 15| 14
EB| |t BIEBIEBE Bl o o o © ol o o B ol ol GFE BlJ Al |J AFE BIE B
1 7] 15| 20| 14] 13| 13| 13 40| 35| 38| 37| 41| 26| 22| 19| 15| 19] 20| 20| 13| 14
E B|E B|E BIE B|E BIE B] 6 o o © o of of o o ol 6 GE B [t BE BIE BIE B
18] 14| 13} 13] 13| 13 13 29| 25 16| 20| 13| 14] 13| 14
E B|E BIE BIE BIE BIE B] o o o 6 [EBl o o & ¢ ¢ EBlJ A |E BIE B
190 14 13| 13| 13| 14] 13 41| 82| 35 30| 31| 24| 29| 19| 14] 19| 57| 13| 14
E B[E BIE BIE B|E BIE B] G o © GIE B G[E B o [E BIE BIF BIE BEE B
20 15| 13 13| 16| 13| 14 41| 43| 41 37| 52 a1 20| 31 17] 14) 15| 14| 14| 19
T AE BIE BIE BIE BIE Bl 0 ClJ A G0 Al o ol ol GolJ AE BIE BIE BE BIE B
21018 13 13} 13| 14| 13 39| 41| 44| 44| 12| 44| 38 27| 22| 21| 18| 14| 13| 15| 15
F BIE B T A[D A o 6 6 6] o ©of ol GF BE BIE BIE BIE BIE B
22 12| 14| 22| 24| 17| 15| 22 43| 42| 42 35| 27| 21 16] 15] 14| 14| 14] 13
E B[E BIE BIE BIE BIE B| G| G[f B GIF BIF BIE BIE B] o © J AIE BE B[E B
23| 14 14| 12| 13| 13| 14 45| 39| 26| 50| 52| 71 87 31] 21| 42| 19 14| 14| 13
E BIE BIE B|E BIE BIE B] 6 ©|J Al [E B [F B 6l 6 6 |J AlJ AlJ AE BIE B
241 14 13| 14] 13| 13] 13 36| 40| 45| 42| 45| 42| 39 21| 220 23| 20| 13| 13
E BIE 8] |F BIE BIE B] G| © T A [0 AT AT Al B0 A[D AT Al AlD Al [E BlJ A
251 13| 14 17/ 14| 13| 14 35| 41| 47| 48] 42| 69| 42| 32| 36| 50| 35| 30| 13| 20| 15| 19
T AT Al E B S S ool G T AT AlJ AE BE BlJ AlJ A
26] 22| 25| 21| 18| 22| 14| 20 35 36| 54| 44| 43| 37| 37| 35| 18] 14| 13| 20| 35
J Al |J AE BIE Bl K| G| o © G clg A E BlJ AIE BE B[E B
27| 20| 25| 15| 14] 14| 13 40| 40| 43 53| 44| 35| 30| 17] 14] 26| 13| 14] 14
E B E8l o of G 6lJ & ol o of o o 10 AE 8| [ Bl A
28| 15| 18] 20| 18] 20| 15 39| 38| 48| 45| 36 31 23| 23] 23| 14| 20| 14 25
E BIE BIE BIE BIE BIE B| G 6o o [E B[ |7 AlJ AE BE BE BFE B
29| 14| 13] 13} 13] 13| 13 31| 34| 38| 40| 41] 39 39| 35| 30| 52| 18] 14] 14| 13| 14
E BIE BIE BIE BIE BIE B 5 6 GE BE B[ o of o [ AlJ & F B
30| 14] 13| 13| 14] 13| 14| 25 37 41| 41 42| 40 20| 22| 20| 41| 20| 13
E B[ |E BIE BIF BIE B G G G| GF BE BlJ A |J AlJ A
311 13] 18] 15| 13] 13| 14] 24| 30 45| 43| 43| 45| 43| 39 17| 13] 48| 32| 48| 44

BOPR1P2P3|04105(0610 7|B810S|10|1 1]12]13]14]15]16]17]18|19]20|2122(23

CNTY 31] 31 31| 31 31| 31| 31| 31] 31] 31| 31| 31] 31| 31| 31] 31| 31| 31| 31| 31} 31| 31| 31| 31

E B|E B|E B|E BjE B|JE B| G| G| G| G| G G| 6 G G G E B|JE BIE BJE B
MEDl 14] 13] 13| 13| 13| 14 24] 28| 31| 38| 4@) 42| 37| 39| 34| 30| 23| 18| 16§ 14| 14| 14| 14
E BIE B G J A AQU A J A

U Ol ys| 18] 17 14] 14| 14| 17| 24| 28| 40| 41| 43 42| 42| 38| 39| 34| 30| 23| 22§ 20| 2@| 15| 15
E BIE BIE BJE BJE BIE Bf G| 6] G| G| G| G| G| 6] G| G| G| GJE BJE BJE B|E B|E BJE B
L 0} 13| 13] 13] 13] 13] 13 24) 28| 31| 38] 38] 40| 37| 36| 34] 30| 23| 16| 14f 14| 14] 13| 14
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[ONOSPHERIC DATA STATION KOKUBUNJI

MAR. 1991 FBES (0. 1MHZD 135" FE MEAN TIME CG.M.T. + 9HD
LAT.35 42.4°N LON.139-29.3°E SWEEP 1.0MHZ TO 25.@MHZ IN 24.@SEC IN MANUAL SCALING
H
0 001102103104105(0610 7(08|09]1 0|1 1]112]13]14[15]16(17{18|18J|20|21|22|23

TBE B BlE BE BE B o o o o o ¢ EBEBE B F B
11 13] 13| 16 13| 13 14] 16 41| 48| 43| 33| 23 13| 13| 13| 18] 13 17
EBIE BIE BIE 8] o o o G 6 Gl[U o ol Gl o BIE B|E BIE BIE BIE B
2| 15| 18| 20| 15| 13| 14] 15 25| 30| 30| 40 22 18| 14| 14] 13| 15| 15| 14
E BIE BIE BE BIE BIE BIE B] ©of o o 6 O B 0 6 G EB |EB
31 13| 13 13 14] 13] 13 14 42 o8| 23| 32| 31| 27| 30| 18] 13| 16| 14
E BIE BIE BE BIE BIE B] o of o6 o © o G o ¢l o o |E & BE BIE BE B
A1 13| 13 13 14| 13] 14 40 29| 20| 18] 14] 14| 14] 15| 14
E BIE BIE BIE BIE BIE B] o ©of © U U Y[ G o ¢ o GfE BIE BIE BIE B|E BE B
5114 130 13 13 13] 14 57| 39| 38| 40| 37 16l 13 18| 14| 15| 14
E BIE BIE BIE BIE BIE B © oo o o o o o o o E B BIE BIE B
O] 13| 13| 13 13| 13| 14 27 o4| 17 18| 1] 14| 14| 15| 13
E BIE BIE BIE BIE B G ol o o © o I S GIE BIE BIE BIE BIE BE B
7| 14| 13 14 13] 14] 18 21 41| 41 33 14| 13 14 15| 14] 14
EB [EBEGEBESB G o o o o of o o o o G E Bl BIE BIE BIE B
Bl 14| 34/ 13 13 13 13 34] 33 06| 19 14| 14 14| 15 14
EBIE BIE BIE BIE BIE B o o ¢ o © o o o o o o G[E BE BIE B|E BIE BIE B
S| 13| 14| 15| 13| 13] 13 16| 14 13| 14| 14] 14
E BIE BIE BIE BIE BIE BIE B] ©f © O|U© G G GIE BIE B|E BIE BIE BIE B
101 14| 13| 14 13 14] 15 17 os| 43| 41| 43 37 15/ 15| 14] 15| 14] 14
=B BE BE BE BE Bl G o o © S I T B[E B
110 14] 13 13 14| 14] 13 38 04| 0| 40| 28| 21| 14| 13| 17| 28| 23
EBlE BIE BE BlE BIE B] 6 o © o o of o ¢ o6 6 E BIE BE B
120 14 13| 13 13| 13| 14 23 21| 34| 24| 15| 39| 20| 13| 14| 13
E BIE BIE BIE BIE BE BIE B] of ©f ©o o [EB G ol GIE BIE BIE B|E BIE B[E B
130715 13| 13 13| 14| 13] 18 41] 20| 40 37 21| 18] 13| 13| 14| 13] 13
EBEB EGBEBE B G o o o o o o o o[ o GIE BIE BIE BIE BE BE B
141 14 13| 18] 13| 14 14 36| 41| 34| 29 29| 26| 19 16| 13| 14] 13| 14] 14
EBIE BIE BIE BIE BIE B o o o ¢ & of o ¢ o o o6 |EBE BE BE BE BE B
15) 14 13 13 13| 13| 13 25 o4| 15| 14] 14| 14] 13] 14

16] 713 13 12| 13| 13| 14

17] 15| 14] 14] 13| 13| 13

E BIE BIE BIE BIF BE B oo o of o o 6l G GIF BIE B|E BIE BIE BIE B
18] 14| 13| 13| 13| 13 13 29| 25 16| 14] 13| 14| 13] 14
FEBIE BIE BE BIE BIE B] o o o o |E Bl 6 oUGclUo|l G EBlE B] |E BE B
19 14 13| 13 13} 14] 13 41| 82| 35 30| 31| 23| 27| 17| 14| 14] 48] 13| 14
E BE BIE BIE BIE BIE B] o o © U vl GIE 8 GE Bl G| GFF BE BIE BIE BIE BIE B
20 15| 13| 13 16} 13] 14 41| 41| 41] 38| 52 a1l 20 210 17] 14] 15| 14| 14] 14
T Bt B BIE BIE BIE B o o © 5 TGl ¢l o | B[F BE B BFE B
210 13] 13| 13] 13| 14] 13 40| 44| 43| 21| 41| 34 24| 20| 17| 18] 14] 13| 15| 15
E BIE BIE BIE BIE BIE B S S 5 GGl G Gl ol Glf BE B[ BIE BEE BE B
220 12| 14| 18| 13| 13| 13| 28 40| 37| 41 35| 27| 21 16| 15| 14| 14] 14] 13
E BIE BIE BIE BIE BIE B 6 G B] U GF BIE BIE BIE B| G| G E BIE BIE BIE B
23| 14] 14| 12/ 13| 13| 14 45| 39] 26| so| 52| 71| 87 30| 20| 29| 14| 14| 14] 13
E BIE BE BIE BIE BE B] G o 6 [ BlU Y[E 8] U Y 6 6 G E BIE B
241 14| 13| 14/ 13 13] 13 39| 45| 42| 45| 42| 39 19| 17| 20| 18] 13 13
E BE BIE BIE BIE BE 8] © © o ¢ E BIE BIf BIF B
25 13| 14 14] 14| 13] 14 34| 39| 42| 43] 42| 43| 40| 31| 23| 30| 25| 23] 14 13] 15| 13
T B [ BE B e S o olu G E B[ BIE B
26| 17| 17| 13| 16| 13] 14| 19 3% 36| 45| 43| 42| 35| 32| 34| 13] 14| 13| 17| 26
EBE B B K| 6 o © S CE 8| [F B BIF B
27| 15| 18] 13| 14| 14] 13 38| 39| 41 47| 41| 34| 27 14] 18| 13| 14| 14
E BIE BE BE Bl BE B8] © ©f © |[U G GGl Gl G| © E B[ BE B[E B
28| 15| 13] 14| 13} 13| 15 38| 38| 42| 42| 35 31 o0 17| 17] 14| 14| 14| 14
E BIE BIE BE Bl BEE B| © UGl o o O B E BE BE BIE B
290 14| 13| 13| 13| 13 13 30| 34| 37| 39| 41 39 36| 27| 34| 15| 14| 14| 13] 14
E BIE BE BIE BIE BIE B] O G i GE BEE B o of © E B[E B
30) 14| 13| 13| 14| 13] 14| 21 36 41| 41 42| 40 18| 17] 17| 39| 14| 13
E BIE B BIE BE BIE B 3 Gl G GF BFE B
311 13| 13| 15/ 13 13/ 14| 23] 29 43| 41| 42| 44| 43| 39 170 13| 33| 24| 39| 38
000 1102103|04105|06|0 7108|0911 1|1 2|11 3[14|15}16{17|18]|18|20|21|22|23

CNTL 31| 31] 31| 31| 31| 31| 31| 31] 31| 31| 31| 31] 31| 31| 31| 31] 31| 31| 31| 31] 31| 31 31| 31
E BIE BE BIE BIE BE B] 6| 6 G| 6 G G ol ol of 6 G| [E BIE BIE BIE BIE B
MED| 14| 13| 13| 13 13| 14| 21| 23| 25| 30| 37| 40| 41| 37| 36| 33| 29| 21| 18] 14] 14| 14| 14] 14

1
B
3
E B E B|IE BJE BIE B| G| G
4
B
3

U O 14 14] 14] 1 14| 14| 21| 23] 25| 38| 41| 42] 41| 42| 39| 33| 32| 27| 19| 17} 16] 15] 15| 14
E BIE BIE Bl Gf G| G| G Gl G| G| G| G| G| G|E B|E BJE B|E B|E B|E B
13] 13| 21| 23] 25| 30| 37| 36] 39| 37| 34| 33| 26| 21| 15| 14] 14] 14] 13] 13

E BE BIE BE
L O 13] 13] 13] 1
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[ONOSPHERIC DATA STATION KOKUBUNJI
MAR. 1991 FMIN C@.1MHZD 135°F MEAN TIME (G.M.T. + 9HD
LAT.35"42.4"N LON.138-29.3'E SWEEP 1.0MHZ TO 25.@BMHZ IN 24.0SEC IN MANUAL SCALING

DH@@@1@2@3@4@506@7@8@91@1112131415161718192@212223

13| 13| 13] 13| 13 14 16] 15 19| 18| 21| 23] 32| 27| 40| 25 17| 15/ 13] 13} 13] 12| 13| 13

13] 16| 14] 150 13| 14] 15| 13} 16| 21| 19| 22} 27| 26| 18] 17] 18] 15| 14| 14} 13] 15/ 15 14

13| 13| 13| 14f 13| 13| 14| 14} 17| 18] 24| 27) 42| 31| 22| 18} 15 15[ 14] 15§ 13| 13| 13 14

13] 13] 13] 14f 13| 14| 13| 15] 16| 21| 33| 35] 33| 32| 27 30| 17 13] 13] 14] 14| 14| 15 14

13 13| 14] 13| 15] 18] 27| 28| 35] 35| 34| 32| 18] 20| 16| 16| 13] 16| 14| 15 14

13] 13| 13| 13] 13 14| 17| 16f 17| 32| 25| 24) 33| 26| 27| 18] 16| 14| 13| 14} 14| 14| 15 13

14) 13| 14] 13] 14| 13] 13| 15] 18] 18] 21| 26] 28| 22| 21| 24| 18] 18| 14 13] 14| 15/ 14] 14

0|~ oy [w o | —
~
®
®

14) 14 13] 13] 13| 13] 13| 13} 17] 18] 22| 25| 23| 34| 30| 20 17| 16| 13| 14] 14| 14] 15 14
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[ONOSPHERIC DATA STATION KOKUBUNJI
MAR. 1991 M(3008)F2 (0.01> 135°FE MEAN TIME (G.M.T. + 9HD
LAT.35"42.4"N LON.139°29.3'E SWEEP 1.0MHZ TO 25.0MHZ IN 24.0SEC IN MANUAL SCALING
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[TONOSPHERIC DATA STATION KOKUBUNJI
MAR. 1991 M(3000>F1 (0.81> 135 E MEAN TIME (G.M.T. + 9HD
LAT.35"42.4"'N LON.139-29.3'E SWEEP 1.0MHZ TO 25.0MHZ IN 24.B0SEC IN MANUAL SCALING
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[ONOSPHERIC BATA STATION KOKUBUNJI

MAR. 1991 H'F2 (KM 135'FE MEAN TIME CG.M.T. + 9HD
LAT.35- 42.4°N LON.139°29.3'E SWEEP 1.@MHZ TO 25.@MHZ IN 24.@0SEC IN MANUAL SCALING
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[ONOSPHERIC DATA STATION KOKUBUNJI

MAR. 1981 H'F (KM 135" E MEAN TIME (G.M.T. + 9HD
LAT.35"42.4"'N LON.139°29.3'E SWEEP 1.0MHZ TO 25.0MHZ IN 24.0SEC IN MANUAL SCALING
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[TONOSPHERIC DATA STATION KOKUBUNJI
MAR. 1991 H'E (KM 135°E MEAN TIME (G.M.T. + 9HD
LAT.35 42.4'N LON.139-29.3'E SWEEP 1.0MHZ TO0 25.0MHZ IN 24.0SEC IN MANUAL SCALING
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1 1o0|120/115]115/115|125(120] |12e|i15
B AE Al Al A R A
2 110]130\130120] |115/115120]110]115
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11 160/120)115/115/115]115)115115|120]120]125
E Bl A £ B B A B
L2 165/  |115l115115]120]135|125|125]120]115
B A A B
13 120l110/110/110/115 115/120]120[135
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21 155l115)115]115\125]120 125]120]120]120
A B
22 1al115l110]115)120] |1 15|120]120]115|115)120
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