ISSN 00210382

ol

IONOSPHERIC DATA IN JAPAN

FOR FEBRUARY 2000

VOl N2

CONTENTS
Preface
B et A T 0 S i N s b e b e e b 1
A. Ionosphere
Al. Automatic Scaling
HoiirlyValues at Wakkanai* (foF2 s and i) s i ia Sarniiar tpnios sninia s 4
Hourly Values at Kokubunji (foF2; fEs and fmiin). o<z oitrripie Gosmmeinainanms 7
Hourly: Values-at Yamagawa: (JoE2; fEs and fmiin) =z tzeis diivrinicni tis s oioies 10
Hourly: Valuesiat Okinawa (foF2: fEs andimin)iiieeics s snm i sl e o )
Summary Plots at Wakkanai =« =+« s vsreorrereeaeeiiiiiiiiiii, 14
Summary Plots at KoKUbURji =+« v s etrmreerramietieeiiiiiie.. 99
Summary Plots at Yamagawa <« «« - - cttsrtesrscmtaenaatatiiiii, 30
Summary Plots at OKInawa =« @« ccsreremereraeateiintiitiite, 37
M()nthly Medians h’F and h’Es ........................................ 39
Monthly Medians Plot Off0F2 ......................................... 40
A2. Manual Scaling
Hourly Values at Kokubunji ........................................... 41
]{plot at kokubunji ................................................... 55
B. Solar Radio Emission
Bl Dally Data at Hiraiso ................................................ 64
B2, Outsiandine UecnrreneesatMiratsn s v matean s8utl e oo s rv sl s 65
BS Summary PlOtS Of FlO.T at Hiraiso ..................................... 66
{ Real time Ionograms on the Web« -« -« - http://wdc-c2.crl.go.jp/index_eng.html )

/ COMMUNICATIONS RESEARCH LABORATORY
GV/W- MINISTRY OF POSTS AND TELECOMMUNICATIONS

TOKYO, JAPAN




INTRODUCTION

This Series contains data on ionosphere (|), 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 i
Station Latitude e Congiude Latitu d(:eomagnf(t)lrc]:gitu de Technical Method
Wakkanai 45°23.5'N 141°41.2°E 35.3°N 206.5° Vertical Sounding (1)
Kokubuniji 35°42.4'N 139°29.3°E 25.5°N 205.8° Vertical Sounding (1)
Yamagawa T2 45N 130°37.14E 20.4°N 198.3° Vertical Sounding ()
Okinawa 26°16.9'N 127°48.4°E 15.3°N 196.0° Vertical Sounding (1)
Hiraiso 36°22.0°'N 140°37.5°E 26.3°N 206.8° Solar Radio Emission (S)
Inubo 35°42.2°N 140°51.5'E 25.6°N 207.0° Radio Receiving (P)

A. JONOSPHERE

lonospheic observations are carried out at the above four
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 graphical-
ly 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.

A1. Automatic Scaling

Digital ionograms 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, hF) , daily Summary Plots and monthly
medians plot of foF2.

a. Characteristics of lonosphere

foF2| Ordinary wave critical frequency for the F2 layer

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

Lowest frequency which shows vertical iono-

spheric _reflections

h’Es| Minimum virtual height on the ordinary wave for
h’F | the Esand F layers, respectively

fmin

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 foF2, 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 Fand 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 fplot.

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

a. Characteristics of lonosphere

x| Top frequency of spread F trace
foF2 Ordinary wave critical frequency for
;g? the F2,F1, E and Es including particle

foEs E layers, respectively

Blanketing frequency of the Es layer,
fbEs e.g. the lowest ordinary wave frequency
visible through Es

fmin Lowest frequency which shows vertical
ionospheric reflections

M(3000)F2 | Maximum usable frequency factor for a
path of 3000 km for transmisson by F2
MBOOBES and F1 layers, respectively

g:ﬁz Minimum virtual height on the ordinary
hE wave for the F2, whole F, E and Es
h’Es layers,respectively

Types of Es| See below b.(iii)




b. Symbols

(i) Descriptive Letters
The following |etters 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.

C Measurement influenced by, or impossible because

of, any non-ionospheric reason.

D Measurement influenced by, or impossible because

of, the upper limit of the normal frequency range in use.
E Measurement influenced by, or impossible because
of, the lower limit of the normal frequency range in use.
F  Measurement influenced by, or impossible because
of, the presence of spread echoes.
G Measurement influenced or impossible because the
ionization density of the layer is too smallto enable it
to be made accurately.

H Measurement influenced by, or impossible because

of, the presence of a stratification.
K  Presence of particle E layer.

L Measurement influenced or impossible because the

trace has no sufficiently definite cusp between layers.

M Interpretation of measurement questionable because
the ordinary and extraordinary components are not
distinguishable.

N  Conditions are such that the measurement cannot be
interpreted.

O Measurement refers to the ordinary component.

P  Man-made perturbations of the observed parameter;
or spur type spread F present.

Q Range spread present.

R Measurement influenced by, or impossible because

of, attenuation in the vicinity of a critical frequency.

S Measurement influenced by, or impossible because

of, interference or atmospherics.

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

V  Forked trace which may influence the measurement.

W Measurement influenced or impossible because the

echo lies outside the height range recorded.
X  Measurement refers to the extraordinary component.
Y Lacuna phenomena, severe layer tilt.
Z Third magneto-electronic component present.

(i) Qualifying Letters
The following letters are entered in the first column
before a numerical value on the monthly tabulation sheets,
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.

| 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

jonogram, the type for the trace usedto 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.

| A flat Es trace at or below the normal E layer
minimum virtual height or below the particle E layer
minimum virtual height.

¢ An Estrace 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 layertrace 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
normnal E trace. ( Usually a daytime type. )

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

r 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 magnituds, 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 200, 500 and 2800 MHz are
carried out at Hiraiso. The observation equipment consists of
three parabolic antennas, one with 10-meter diameter for
200 MHz measurements, one with 6-meter diameter for 500
MHz measurements and one with 2-meter diameter for 2800
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
antennas is used as a polarimeter. Observations are
continuously carried out almost from sunrise to sunset.

B1. Daily Data at Hiraiso

The three-hourly mean and daily mean values of the solar
radio emission intensities are tabulated for 500 MHz
measurements. The intensities are expressed by the flux
density in 102 Wm2Hz" unit.

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:

L 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 200, 500 and 2800 MHz
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.
expressed in hours, minutes and tenths of a minute, the du-
ration in minutes, the peak and mean flux densities in 10 2
Wm2Hz! 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
2 S/F Simple 1F
3 S Simple 2
4 S/F Simple 2F
5 S Simple
6 S Minor
% (o] Minor*
8 S Spike
20 GRF Simple 3
21 GRF Simple 3A
22 GRF Simple 3F
23 GRF Simple 3AF
24 R Rise
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

SGD Code  Letter Symbol  Morphological Classification
44 NS Noise Storm in progress
45 (o} Complex
46 C Complex F
47 GB Great Burst
48 C Major
49 GB Major*

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

R or L right- or left-handed polarization,

WM or 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.

B3. Summary Plots of F,o; at Hiraiso

The 10.7 cm solar radio flux at Hiraiso is plotted over a one
month period. The 10.7 cm flux (F4q ) is determined by adjust-
ing the 10.7 cm radio flux measured at Hiraiso to the Pentinc-
ton 10.7 cm radio flux. The figure on the right-hand side shows
the Fyo7 index estimated at Hiraiso.

The following symbols are used inthe Fyo7 index:

£ Measurement made not at 3h U.T..
B Measurement affected by bursts.

C.RADIO PROPAGATION

C1. 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 perday. 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,

C2. 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

end and maximum times of the PCPA are listed in the table necessary.

next to the figure, where the times are expressed as day / hour D greater than,

& minute in U.T.. The maximum phase deviation in the list E less than,

is defined as a phase advance ( negative values in the figure ) u uncertain or doubtful.

in degrees.

Transmitting Stations
Radiation Arc Distance
Name Location Call Sign Frequency Power from Inubo
(Geographic Coordinates) (kHz) (kW) (km)

Norway 66°25'N 013°08°E N 13.6 10 7820
Liberia 06°18°'N 010°40°'W L 13.6 10 14480
Hawaii 21°24°N 157°50'W M 13.6 10 6100
North Dakota 46°22°'N 098°20'W /ND 13.6 10 9140
La Reunion 20°58°'S 055°17°E /LR 13.6 10 10970
Argentina 43°03'S 065°11°'W /AR 13.6 10 17640
Australia 38°29°S 146°56°E /AU 13.6 10 8270
Japan 34°37'N 129°27°E N 13.6 10 1040
North West Cape 21°49°S 114°10°E NWC 22.3 1000 6990
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25 34 32| 30 33| 34| 34 34/ 39 32| 32 30
TTe R TIeclclelclecTe
26 28 30 34 33 36| 35 34| 34| 32| 32
(¢ [¢C S AR
27| 29 30 28| 34) 34| 34| 36| 34| 35| 35| 34| 36 26
4 e o ¢
28 31| 28 30| 33| 34| 46 34| 34) 36| 33| 35 32/ 29] 31 28 29
TG |6 ¢ GGG
291 32 35 25| 33 32| 34| 35] 35 33 30/ 29 28| 28| 27| 25
30
31
00/01/02(03/04(05/06(07(08(09(10(111/12(13|14(15/|16(17(18(19|20/211(221/23
CNT| 27 25| 26) 29| 29| 29| 28] 27| 28] 25/ 23] 25| 26| 28 24 27| 29 29 26/ 29| 28| 26| 27| 26
MED| 28/ 6 | ¢ | 26/ c | ¢ | ¢ | 28] 30/ 31| 33] 34| 34| 32| 32 30| 30 26| 15 24/ ¢ | ¢ |c | ¢
U 9| 30| 28| 29| 30| 30| 28 ¢ | 32| 33| 34| 36| 36| 35| 34| 33| 34| 32 34| 33 32| 31| 31] 32| 30
LOlgleleleleleleclc] 26 2931/ 31 32/ 32/ 3029 24 ¢ |6 lclcl|c|c]|e
COMMUNICATIONS RESEARCH LABORATORY, JAPAN




HOURLY VALUES or fmin

FEB.2000

LAT.

45.4N LON.

141.7E

ar Wakkanai

SWEEP 1MHz tmo 25MH:

AUTOMATIC SCALING

H
D

00

01

02

03

04

05

06

07

08

09

10

11

12

13

14

15

16

17

18

19

20

21

22

15

14

14

14

15

15

15

18

16

117

20

18

18

18

18

16

15

15

15

14

16

15

15

14

15

14

14

15

15

14

20

18

20

23

21

22

20

18

15

15

15

15

15

15

15

15

16

15

15

15

15

15

18

217

18

17

22

22

20

18

17

16

15

15

15

14

14

15

15

14

15

14

15

18

15

16

20

16

17

16

16

16

15

15

15

14

14

15

15

15

14

15

14

15

22

28

117

18

17

20

17

16

15

15

14

14

15

15

15

15

15

15

14

15

15

17

15

21

15

16

18

18

16

16

15

15

15

16

15

15

15

15

14

14

14

15

15

15

15

17

28

17

17

18

17

18

16

16

16

16

15

15

14

15

15

15

OO |~ [OY |[UT [ (D (DO | —

15

15

15

15

14

15

15

21

15

16

15

16

16

16

15

15

15

15

15

14

115

15

15

o

14

14

15

15

15

18

15

21

16

15

20

16

117

17

16

16

17

15

15

15

14

15

—
o

14

15

14

15

15

15

15

15

16

17

17

22

18

20

17

16

17

15

15

15

15

16

14

—
—

16

20

15

15

14

14

15

20

15

16

15

16

21

15

16

14

14

15

14

15

15

15

—
[ 28]

15

15

15

15

15

15

14

14

14

16

18

18

18

20

18

16

15

17

15

15

15

15

15

—
w

14

14

15

15

14

14

16

16

18

17

17

20

17

20

117

15

15

15

15

—
£ -

15

15

15

14

15

14

14

22

18

18

20

21

22

21

20

18

16

15

14

15

14

15

15

—
on

15

15

15

15

16

15

22

23

36

42

22

22

20

15

14

14

15

15

15

15

—
(=)

14

15

14

15

15

15

15

17

20

20

21

20

20

15

16

20

15

14

14

15

14

—
-3

14

15

15

15

15

15

115

22

17

20

20

22

21

17

26

14

15

15

15

15

15

15

—
©o

15

15

15

14

16

15

15

20

21

22

22

38

26

17

16

15

16

16

14

15

—
o

15

14

14

15

15

115

15

23

16

20

20

20

21

20

18

18

17

17

15

14

15

14

14

15

[ 8]
o

15

15

14

15

15

15

18

15

17

20

21

20

18

17

16

18

15

15

14

16

15

14

[ 8]
—

15

14

15

15

15

15

15

23

16

17

20

18

17

16

18

16

15

18

15

15

15

16

15

[ )
[ 8]

15

15

15

15

15

14

15

23

15

16

17

20

18

16

18

17

15

18

14

14

15

15

16

15

(6]
w

15

15

15

15

15

15

15

18

16

16

20

18

20

20

18

16

16

15

15

15

15

14

15

15

[0S ]
=

14

15

15

15

16

15

15

14

16

17

16

18

17

16

16

14

15

20

15

15

15

15

15

15

nN
on

15

14

14

15

115

15

15

18

15

15

16

16

18

18

17

15

15

18

15

15

15

14

15

14

nO
oN

15

15

15

14

15

15

15

16

16

16

18

18

16

15

15

15

21

14

14

14

1’5

115

15

[ 8]
~3

14

15

15

18

15

15

15

14

14

18

22

18

20

18

18

16

15

21

15

15

14

15

15

15

[ ]
©Oo

15

15

15

15

14

16

15

15

15

16

18

18

18

17

15

15

22

14

14

15

1%5

115

15

no
o

15

15

15

17

15

15

16

15

15

18

17

20

17

15

115

21

15

15

14

14

14

15

WL
o

w
—

00

01

04

05

06

07

08

09

10

11

12

13

14

1§

16

17

18

19

20

21

23

CNT

217

25

26

29

28

29

29

28

29

26

25

25

26

28

24

217

29

29

26

29

28

26

217

26

MED

15

15

15

15

15

15

15

18

16

17

18

18

19

19

18

16

16

16

15

15

15

15

15

15

U

15

15

15

15

15

15

15

21

17

18

20

20

2l

20

18

18

16

18

15

15

15

15

15

15

Lo

14

14

14

14

15

14

15

15

15

16

16

17

18

16

16

15

15

15

14

14

14

15

14

15
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LAT.

HOURLY VALUES or foF2
FEB. 2000

39.7N LON.

140.1E

SWEEP 1MHz 1o 25MH:z

ar Kokubunji

AUTOMATIC SCALING

H
D

00

01

02

03

04

05

06

07

08

09

10

11

12

13

14

15

16

17

18

19

20

22

23

58

59

317

36

28

18

68

93

96

81

£15

114

106

105

84

82

10

50

57

57

40

A

35

38

41

30

35

33

69

94

100

125

105

116

115

97

86

84

13

59

45

40

40

35

56

59

31

40

58

92

92

114

115

107

94

92

82

72

66

47

60

52

58

40

46

44

417

35

35

11

92

102

114

L15

104

101

107

93

74

68

68

58

56

517

46

43

43

317

36

41

95

80

110

115

95

92

92

87

91

69

57

517

46

42

58

41

58

56

38

30

32

81

96

107

100

107

113

116

114

91

92

86

93

94

68

46

517

57

67

69

58

57

50

94

96

106

123

134

122

131

116

104

92

95

95

56

57

57

44

OO |~3 [OY |UT [ (LD (DO |

47

40

68

104

91

107

116

116

116

116

102

112

86

94

68

58

57

56

58

o

69

60

48

43

30

20

44

93

93

107

115

118

116

120

123

115

107

87

63

67

61

57

56

—
o

46

46

46

38

43

70

95

120

123

122

132

121

116

107

96

79

68

67

60

60

517

57

—
—

57

58

68

57

48

46

58

88

96

103

114

134

136

11313

119

112

104

98

82

68

58

51

57

—
[ &)

51

57

46

42

42

43

48

11

94

91

114

111

134

120

100

104

917

84

86

81

80

82

80

93

—
w

67

67

68

11

82

93

102

112

131

132

123

121

110

106

123

122

93

15

82

69

517

49

—
o

50

57

57

44

58

41

14

101

116

113

127

131

134

123

104

103

84

66

66

69

60

60

—
(8, ]

57

48

34

31

46

94

107

116

122

126

125

118

111

112

114

101

94

82

52

68

69

56

—
oY

57

56

57

56

43

45

94

116

114

116

144

142

128

116

120

126

114

94

81

57

61

54

—
|

69

56

50

46

46

88

94

113

133

132

11313

112

105

96

92

70

60

60

58

517

—
©o

66

44

40

45

48

69

94

124

117

127

133

122

116

100

81

68

61

60

57

517

48

—
(V]

48

57

54

56

59

64

67

93

112

116

103

123

125

116

105

103

86

82

61

57

47

47

62

»no
o

58

56

44

43

43

47

45

81

95

106

114

116

124

114

113

98

92

86

13

62

57

50

48

46

[ S ]
—

45

43

56

55

317

35

43

95

105

116

135

128

122

122

116

124

63

63

68

69

69

[3S)
(8]

57

57

56

58

57

58

63

82

95

117

152

131

130

140

134

131

107

86

82

69

517

58

68

57

[ 8]
w

57

58

517

58

57

48

69

92

96

113

116

122

133

134

131

124

122

116

94

58

73

62

60

48

[ 8]
o

50

51

51

42

38

48

93

96

116

124

132

131

131

131

132

115

122

116

83

81

68

57

68

(8]
on

68

69

48

60

43

44

57

84

108

1152

151

151

14315

135

138

131

117

116

94

13

64

56

68

[ 8]
oN

57

60

58

44

56

417

68

95

107

131

134

135

128

126

121

114

122

93

80

81

69

517

56

[ 8]
~

58

57

51

57

48

50

63

94

92

116

122

127

134

142

133

116

116

115

95

80

67

70

62

»no
©o

58

57

69

58

45

46

57

9.2

111

132

127

124

126

126

123

114

118

116

93

70

66

10

60

64

[S)
o

68

56

60

51

45

47

50

102

116

124

130

133

138

124

125

116

116

114

93

16

60

16

46

69

w
o

w
—

00

01

02

03

04

05

06

07

08

09

10

ig

12

13

14

15

16

17

18

19

20

21

22

23

CNT

23

26

28

28

24

26

25

26

28

28

26

28

29

29

29

29

28

28

26

29

217

217

217

25

MED

57

5il

56

50

44

45

48

86

96

112

116

122

127

126

116

112

106

90

85

68

60

58

517

517

58

60

57

581

52

48

63

94

103

116

125

132

134

132

125

120

116

115

94

80

68

68

60

63

48

51

45

43

36

36

43

11

94

102

114

115

116

116

110

100

94

82

68

61

57

57

56

48
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HOURLY VALUES or fEs

ar Kokubunji

FEB.2000
LAT. 39.7N LON. 140.1E SWEEP 1MHz 70 25MHz AUTOMATIC SCALING
H
NJ00[01(02(03/04/05(06(07]08]09(10(11{12 13/14(15/16(17/18(19(20(21|22|23
R R R
1 31| 30| 34| 38| 34| 31| 34| 37| 58 35| 34
AR RN R
2| 58 36 30 35 73| 61) 34| 31| 37| 40| 30 28] 25
R A ¢ Tle |6
3 33 27 30/ 32| 33| 49| 35| 33 29| 32 31 31
4 AR e ¢ 16
4 31| 33| 32| 42| 55| 51| 35| 26 34
¢ TTe 6|6 AR R
5] 39 30 30| 32| 34| 34| 58| 66 67| 36
¢ AR R R T
6 29 31 49 52| 34| 37| 38| 42| 35 30| 27| 26
T ¢ IR
1 30| 35| 35| 28 28| 34| 40| 40| 36 61 46| 47) 49| 47 45 60
T e c|C[¢C c Grel[c|cl¢C
8 30| 32| 32| 30| 48] 53 49| 36| 52| 35 28 50
T(clcc¢C 4
9] 32 30 32| 36| 30| 32| 60 56 35 46| 32 29| 34| 34| 26 25 25
RN c Tle Grel(clclc6
10 32 29| 34| 30| 38| 42 39 47 38/ 32| 29 29
T e T T TTe e ¢
11 25 28 28 32| 32| 36| 37| 38| 35 35 49| 40| 30 26 56
GGG c A REREE
12| 44) 30| 26| 25 29 66 59/ 36 43 26| 31] 33| 27| 26
Tle ¢ ¢ ¢
13 32| 30| 25 27| 31| 32| 48| 47] 33| 34| 42| 37 61] 47 37| 32
T ¢ ¢ ¢ g ¢
14 28| 26| 37| 24| 25 32 41 54/ 54/ 58| 40| 34| 48 28 29| 26
ClG ¢ G C G ¢
15| 32 48 29 27 25 28 32 34 32| 35| 40| 52/ 33| 40| 37| 24| 25
TTCel¢C Cle ¢ TIe ¢
16] 34 26 29 33| 34| 38 39| 39 38 32| 27 24| 35 32 26
EEEEEE IR CTC[C|GC G
17 30/ 32 32| 34| 54| 41] 33| 32| 27| 33 34
RN G AR EEEREEE
18] 40 36| 34 35| 59| 46 33] 51
¢ T(e |6 Tre(c|c |6
19 29 32| 32| 35 36| 33 36 34/ 32| 28| 28] 28
R 6 AEEERE IR
20 25| 32 30 34/ 36 32 38
T e e clC e ¢ R R
21 25| 29 33| 33| 37| 36| 34| 33| 34
R REEEE IR G ¢ R
22 26| 28] 36 33 34| 32| 32| 31| 40 33 24
e [c|C[G[C|EC c ¢ G
23 28| 30/ 33 38| 37| 33| 33| 36 24 33| 23] 25 24
3 ] Tle e ¢ ClG |GGG
24 23 27| 31| 34| 33| 39| 37| 34| 36 34| 34 30 25
¢ C(ec[Cc ¢ G G NSRRI
25| 23 29 34| 36 34| 39| 40 34 37| 37 25
R R R R
26 29| 32| 32| 32| 41] 40| 34| 33 34| 34 37
3 P e A Crelc|c|e AR
23 34 26 40| 35| 32
T(ec[¢ ¢
28 30| 26 27| 34| 32| 36| 34| 38 36/ 59) 34| 35/ 30| 50/ 49| 41 32
T EEREEEEE AERERE G
29 31 29 30| 32| 34| 31| 30 35 36/ 33| 34 34 21
30
oy
00/01102(03/04(05(06(07/08/09(10(11{12(13|14(15(16/17(18(19]|20(21[22 23
cNT| 29| 28| 28 29| 27| 28| 28 21| 21| 29| 27| 29 29 29 29| 29 29| 29| 29 29| 28| 27| 29| 28
MED| ¢ | ¢ (¢ |e e |6 | e |c| 32 32 33 34/ 38 36 35 34/ 35 29/ ¢ |6 |G |6 |G |G
volsgal 20l 270 ¢ | e |c|c | 27 32| 34 36 40| 45| 46| 39| 42| 37| 33| 32| 25| 12| ¢ | ¢ | 25
LOlglglelcelelelc|cl28 30 3231 34 343332/32/¢lclcfc|clcle
COMMUNICATIONS RESEARCH LABORATORY, JAPAN



HOURLY VALUES or fmin

FEB.2000

LAT.

39.7N LON.

140.1E

ar Kokubunji

SWEEP 1MHz ro 25MH:z

AUTOMATIC SCALING

H
D

00

01

02

03

04

05

06

07

08

09

10

11

12

13

14

15

16

17

18

19

20

2l

22

23

15

15

14

15

16

15

20

16

14

16

16

16

17

17

15

15

15

15

16

14

15

15

14

14

14

14

14

14

15

15

15

15

16

18

21

20

21

16

15

15

16

14

14

14

15

15

15

15

15

14

16

16

15

15

22

18

18

18

17

22

21

21

16

17

15

15

15

14

15

14

15

15

15

16

15

15

15

22

14

16

16

16

20

23

21

20

17

17

16

14

14

15

16

15

15

15

15

16

14

14

14

16

14

15

17

17

21

17

16

15

21

14

14

15

14

15

15

15

15

14

15

18

15

15

18

15

14

18

16

18

16

16

17

14

14

16

14

14

14

15

15

14

14

14

14

15

21

15

15

15

18

16

16

14

14

14

15

14

15

15

15

15

15

©CO |~3 |O» |UT (& (LD (DO [

15

14

15

15

15

14

15

15

14

14

15

17

17

26

15

14

15

14

15

15

15

15

14

o

14

14

15

14

15

15

14

15

14

14

17

20

20

15

15

18

15

15

15

15

15

14

15

—
o

15

14

14

14

16

15

14

15

15

17

21

18

17

16

14

20

14

14

15

15

15

14

—
—

15

14

16

15

14

15

14

20

15

16

15

18

29

16

17

17

16

14

15

15

15

15

15

15

—
[ 3S]

14

14

14

15

15

16

14

16

15

15

16

17

17

16

17

14

14

15

15

15

14

15

14

—
w

155

14

14

15

14

14

17

15

16

17

20

20

21

16

16

14

1’5

14

14

15

14

16

—
o

15

14

14

14

14

15

14

15

16

18

34

43

35

22

18

16

16

15

15

14

15

14

15

—
o

14

15

15

14

15

15

16

22

15

22

21

42

40

44

21

15

15

17

14

15

14

15

15

—
o

14

14

15

15

14

14

15

18

18

20

28

22

22

21

17

16

22

14

15

14

15

14

15

—
~

15

14

14

15

14

15

14

14

115

16

16

18

21

20

14

20

18

14

14

15

14

15

14

14

—
©o

15

14

14

15

14

14

15

14

157

217

24

18

14

15

16

14

18

14

15

14

14

14

15

—
o

1’5

14

15

14

1)

17

14

15

18

16

26

16

18

21

17

15

16

15

14

14

15

15

14

15

N
o

15

15

15

15

15

15

14

17

15

17

42

42

22

16

20

14

14

16

14

14

15

14

15

14

(o8]
—

15

14

14

14

14

16

15

18

18

115

18

17

217

22

28

18

15

21

15

14

15

14

14

15

[ 8]
[ 3S)

14

14

15

14

14

14

15

16

16

17

17

26

22

17

24

16

15

15

15

15

14

15

15

15

[ 8]
w

14

14

14

14

14

15

14

24

17

20

41

42

41

18

21

20

14

17

14

14

15

15

15

15

N
o

14

14

15

15

14

14

15

14

15

15

18

20

23

20

14

16

14

1%5

15

14

15

14

14

[ 8]
on

15

15

14

14

15

15

14

18

15

16

17

17

44

20

17

14

16

14

14

14

15

15

14

[ 8]
oY

155

14

14

15

16

16

14

14

15

16

15

23

29

26

20

15

16

15

15

14

15

14

15

[ J%]
~1

14

14

15

14

15

14

15

17

14

45

16

42

40

21

16

16

24

15

15

15

14

15

16

[ 3]
©o

15

14

14

14

17

14

15

18

15

16

17

18

21

17

17

17

15

15

15

16

15

14

14

14

[ 8]
o

16

15

16

14

15

15

15

26

16

16

17

18

22

16

23

18

15

17

15

14

15

15

15

15

w
o

w
—

00

01

02

03

04

05

06

07

08

09

10

11

12

13

15

16

17

18

19

20

21

23

CNT

28

28

29

29

217

28

28

28

29

29

21

25

217

21

28

29

29

29

29

29

29

28

29

28

MED

15

14

14

14

15

155

15

17

15

16

17

18

21

20

20

16

155

15

15

15

15

15

15

15

U

15

15

15

15

15

15

15

20

16

17

18

21

21

23

21

18

16

17

15

15

15

15

15

15

Lo

14

14

14

14

14

14

14

15

15

15

16

17

18

17

16

15

14

15

14

14

14

14

14

14

COMMUNICATIONS RESEARCH LABORATORY,
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HOURLY

IONOSPHERIC DATA

available due to the

VALUES

of Yamagawa 1s not

ionosonde trouble.



LAT.

139 i%E

HOURLY VALUES or foF2
FEB.2000 '
35.7N LON.

ar Okinawa

SWEEP 1MHz 1o 25MHz

AUTOMATIC SCALING

H
D

00

01

02

03

04

05

06

07

08

09

10

Ul

12

13

14

15

16

17

18

19

20

21

22

56

46

A

43

41

59

89

116

128

121

117

121

124

134

127

136

138

94

93

69

50

32

34

58

A

A

88

106

124

120

118

118

147

158

151

121

125

80

94

93

16

70

54

38

69

81

127

123

118

120

121

118

110

92

91

68

11

57

47

48

51

69

41

88

102

122

120

126

140

159

162

165

169

155

139

151

155

116

93

96

12

38

103

121

LT

122

125

124

93

120

127

127

143

140

122

130

152

93

95

18

60

48

128

94

118

143

143

145

140

116

116

124

121

128

132

134

90

93

83

60

64

48

41

36

49

109

118

158

170

163

148

144

141

146

167

145

116

93

88

OO |~ Oy |OUT | & [ (DO |

95

68

95

61

69

35

38

119

133

111

114

120

146

170

145

146

167

172

169

121

156

137

90

o

91

93

61

44

93

93

113

122

121

133

144

144

126

121

134

142

111

107

94

—
o

91

70

58

69

42

42

92

120

121

122

128

148

150

144

132

128

128

141

817

94

69

94

—
—

92

9i5

68

58

53

96

120

120

124

121

155

165

167

172

175

127

141

90

96

82

92

—
[ 8]

92

72

70

58

56

49

89

118

122

122

120

139

112

116

122

120

125

159

164

172

172

124

—
w

115

90

96

93

96

92

91

121

1213

127

124

130

144

148

146

127

156

147

128

95

114

93

—
o

95

71

62

67

40

38

50

99

114

116

122

127

142

147

1l

172

169

181

1717

161

164

151

110

—
on

96

83

91

92

89

54

69

100

119

121

124

128

136

134

141

136

143

144

144

122

118

94

83

—
o

95

95

69

69

89

59

84

93

117

11147

150

142

159

171

170

172

170

175

177

—
~

150

155

122

96

86

56

58

53

90

106

126

154

161

174

184

184

172

164

142

132

119

94

—
©o

96

83

72

61

69

69

14

9.5

121

125

134

156

172

170

166

153

146

133

149

113

92

94

—
o

95

84

94

60

47

83

105

120

130

134

159

193

185

1717

174

173

122

131

94

95

[3S)
o

69

69

43

42

42

59

49

92

103

121

124

125

133

148

150

148

138

115

91

92

80

68

[ 8]
—

69

62

67

68

42

82

94

110

118

133

133

134

154

150

146

128

131

93

94

69

no
(8]

68

57

44

48

49

50

63

62

92

124

127

147

154

156

165

174

171

172

156

122

142

111

93

[ ]
w

96

93

70

70

57

56

81

90

113

115

134

142

153

147

144

147

139

132

113

94

(S8
o

92

81

78

69

49

48

54

94

105

120

131

126

125

154

153

164

146

140

139

132

90

94

»n
on

96

69

62

57

58

44

48

49

93

134

151

125

133

149

168

168

173

171

145

141

155

152

112

[ o8]
oY

91

81

66

55

44

59

93

117

124

134

132

127

157

171

180

176

181

174

170

96

[ 8]
~

96

92

94

92

43

48

66

98

116

125

121

132

143

150

138

138

130

142

145

116

155

122

[ 8]
©o

117

94

80

68

69

114

115

121

138

128

130

143

148

147

142

145

138

159

151

121

no
O

95

93

94

95

10

48

68

L12

130

149

143

132

153

162

157

160

170

173

172

155

94

w
o

w
—

00

01

02

03

04

05

06

07

08

09

10

11

12

13

14

15

16

17

18

19

20

21

22

23

CNT

29

29

24

26

22

14

15

20

29

28

28

28

29

29

28

29

29

21

28

18

25

24

26

28

MED

95

81

68

64

58

48

58

56

93

116

121

124

128

142

149

150

148

146

142

142

132

124

100

94

96

93

92

72

69

56

69

64

101

121

125

1132

138

148

162

166

170

169

168

149

155

155

151

95

16

65

61

48

42

43

48

49

88

104

117

120

123

131

141

142

133

128

128

140

118

94

92

89

COMMUNICATIONS RESEARCH LABORATORY,
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HOURLY VALUES or fEs ar Okinawa
FEB.2000
LAT. 35.7N LON. 139.5E SWEEP 1MHz 70 25MHz AUTOMATIC SCALING
H
N\J00/01/02(03({04/05(06/07({08]09(10{11(12{13]14 15/16/17/18(19]20(21(22|23
AR R
1] 26 26| 42 28 31 38| 50| 50| 48 41] 37 31 40| 51
ClG[GC |G R EEEE
2 40| 28| 24| 45| 25 35| 38/ 49| 68| 68 67(101] 35/ 46| 34| 38
G cl[C[C[C[G[6 R
3 23| 37| 34| 42| 35 79 97| 68| 76 28 48
AR ERE ¢Tl¢ 4 Y
4 : 25| 36 38| 42| 37| 71| 53| 49] 32| 12| 70 34 37
5| 32 25 25 25 40| 45| 27) 35| 38| 34| 35/ 34) 48| 48| 39 51| 42 48] 30 44 25
EEREEERE T B EEEE
6 30| 35 38| 36 37] 37| 37] 37] 45| 32| 33| 43
(GG |GGG ¢[6 - 4
1 34) 41| 30] 30 34| 35 34 36| 40| 33 48 42| 25| 24
G AR e
8| 22| 44| 26 44| 25| 29 36| 49 36 37| 39 37| 43| 39| 41| 28 44
GG |G [C[GC[C ¢ R
9 36| 28| 36 36 36 38 38/ 59 42| 40 39| 61 28
e I O ¢ ¢
10 24| 28| 30| 42| 38| 39 44 54 59 42| 35 36 61 45
T e C(ClC Cl¢C ¢ CIClC[GC
11 34] 37 38 36| 37| 43] 39| 38 42| 37 38
A EEREREE ¢ 4
12 25| 29| 28| 24| 32 34 36| 37 37| 37| 39| 34 43| 43 25
G cre TG [C |G
13| 48] 28] 29| 27 26| 26 36| 36| 43| 58/100{118 93| 84) 47| 56| 47
G GG |GG g ¢
14 38 25| 27| 35| 32| 35| 34| 52 62/108] 60/ 61 39 33| 24 24
¢ e G ¢ ¢ ¢ BEEEEE
15 27| 25 24 24| 31] 34 56 56 66 36/ 34
e C ¢ T ¢ ¢ TTele
16 24| 25 26 31| 31 48] 59 41 38| 35 35
¢ IR T e
17] 25 26 30| 35| 37| 36| 58 54| 38 35| 32| 26 32| 25
G G ¢ G TTc[C[C GG
18 58 37| 31| 34| 24 48| 30| 34/ 32| 32 39 38| 40| 28
RS G ¢ ¢ ¢ ¢ R
19 24| 38 34| 41 38| 36| 34 35
R N ClG[G |G G AR
20 27| 30 38 38 34
A ¢ ¢ TTC[C C C]0C
21 30| 32| 40 42| 57 51| 41 34| 30
Clc GG [C6 A A o
22| 34 26| 22 29 44| 43| 36| 33 34 27 26| 42
GGG |C[C GG G ¢ TR
23 25 31] 41 38| 37 47| 47 37| 32
G AR ¢ R
24| 33 32| 37| 36| 38| 58 38| 39| 34| 32| 35| 45
AR R ¢ e ¢
25 32| 38 39 37| 38 40/ 37| 38 39 32
AR R TTeC T
26 28 32| 36 36 37 47] 44| 48] 43] 38 30
Tlelcc[clC ¢ ¢ TG
217 21| 32 36| 38| 37| 37) 35 46| 47 44| 36 24| 29
¢ R G ¢ C|C[CT¢C
28 42| 31| 36/ 35 37| 58] 62| 60| 38 35
T(Cc ¢ ¢ ¢ 4 T ¢
29 51 27| 24 24| 38| 31| 34| 41) 55 65/ 42| 45| 38 44
30
31,
00/01102/03]04/05(06(07]08/09(10(11{12(13(14|15(16(17(18|19]|20(21(22]23
CNT| 99l 29| 27| 29 28| 24| 24| 28| 29/ 28 27| 29 29| 29/ 29 29| 29| 28| 28 21| 28/ 26/ 27 28
MED| ¢ | ¢ | ¢ |6 | |6 |c | e | 28 35 36 36 38 39 41| 39 39 35 31{ 33/ ¢ |G |G |G
Uolq1c|e|c|c | 24 12 35/ 30/ 36 38 40| 56 54 59 48| 44| 39| 36| 46| 12) 26/ ¢ | ¢
L9lclelelele e lelc| 24 31032 34/[36 173737 34 32/¢lclclcl6]l6
COMMUNICATIONS RESEARCH LABORATORY, JAPAN



HOURLY VALUES or fmin

FEB.2000

LAT.

35.7N LON.

139.5E

ar Okinawa

SWEEP 1MH:z r0 25MH:

AUTOMATIC SCALING

H
D

00

01

02

03

04

05

06

07

08

09

10

11

12

13

14

15

16

17

18

19

20

21

22

23

14

14

14

15

16

15

14

14

15

17

18

20

18

28

17

20

14

14

14

15

16

15

15

17

15

15

14

14

15

14

15

115

16

17

18

20

24

16

15

16

15

14

21

15

16

15

115

14

14

1'5

15

14

16

14

15

16

18

217

24

22

30

18

16

14

14

17

15

14

14

15

15

15

15

15

17

15

14

16

18

17

217

21

28

24

34

15

14

14

15

15

15

15

14

15

15

14

14

14

14

14

15

17

21

217

21

30

24

16

15

14

14

15

16

14

16

17

15

14

14

15

14

15

16

17

21

29

217

28

24

17

16

14

14

16

15

16

15

14

15

16

14

14

135

16

14

14

15

17

21

48

46

42

29

23

15

20

15

23

15

17

15

00 |~1 O |UT [ ([ D |

15

15

14

14

14

15

15

135

15

15

117

23

17

217

23

18

16

16

24

14

117

16

14

115

o

15

15

15

14

14

14

15

15

44

23

217

30

28

24

15y

14

14

15

14

15

15

15

—
o

14

14

15

15

14

15

16

15

20

18

50

48

28

28

26

17

16

14

14

15

16

16

16

—
—

15

15

14

115

15

15

15

14

14

15

24

45

417

29

30

16

217

16

15

15

15

15

15

14

—
n

16

15

14

16

14

14

14

14

18

16

21

28

28

52

417

16

15

14

14

16

14

15

14

15

—
(U8 )

14

14

14

14

14

14

14

16

18

16

117

24

217

217

34

17

16

16

15

14

14

155

15

14

—
o

14

15

14

14

14

15

16

14

18

17

21

26

21

34

32

29

22

15

15

14

16

17

21

14

—
on

15

16

14

14

14

15

15

18

18

42

46

36

38

32

48

47

17

14

15

15

15

15

14

—
o

18

15

14

15

15

14

14

16

16

17

36

28

36

417

29

31

217

18

22

14

185

—
~3

15

16

15

15

155

16

26

1

18

17

17

30

32

42

29

217

34

16

15

15

117

15

—
©o

16

15

14

15

15

15

15

16

14

16

18

20

52

45

46

30

18

16

23

15

17

16

155

15

—
o

15

15

15

15

17

16

15

16

44

46

30

49

29

21

18

16

22

14

15

16

15

[ %)
o

14

14

15

15

15

16

16

18

16

43

45

48

51

417

217

35

16

23

15

1%5

16

117

15

nN
—

15

16

14

15

14

16

14

15

17

22

38

32

33

18

16

16

115

14

15

15

14

[0S ]
nN

14

15

15

15

15

14

15

14

18

117

22

28

29

48

36

18

15

23

14

14

15

15

16

[ 38 ]
w

55

14

15

15

15

14

18

15

417

29

48

29

23

17

15

15

15

14

14

15

[y ]
o

14

14

14

14

14

16

15

16

15

18

28

29

45

30

32

26

15

14

14

15

15

14

14

[38]
o

14

14

185

14

14

14

15

17

16

16

18

29

30

53

33

28

22

16

14

15

15

14

15

N
(=

14

15

14

14

14

15

14

18

15

18

20

28

29

32

36

29

18

18

14

14

16

15

[,S)
~3

14

15

14

14

15

14

17

14

17

46

46

29

29

30

45

33

20

15

14

14

115

14

15

15

(8]
©o

14

14

15

14

15

16

15

17

18

20

21

44

45

42

30

35

17

20

14

15

14

15

[3S]
o

15

15

15

15

15

15

15

20

17

17

38

48

34

30

39

32

28

23

23

16

14

15

15

w
o

w
—

00

01

02

03

05

06

07

08

09

10

11

12

13

14

15

16

17

18

19

20

21

23

CNT

29

29

28

29

28

22

23

28

29

28

28

28

28

28

29

28

29

28

28

25

28

26

217

28

MED

15

15

14

15

14

15

15

15

15

16

19

28

30

31

312

21

20

16

15

14

15

15

15

15

")

15

15

15

15

15

15

16

16

18

17

32

29

41

45

42

30

217

16

2:1

15

16

16

16

15

Lo

14

14

14

14

14

14

14

15

15

17

22

217

217

28

21

17

15

14

14

14

15

14

14

COMMUNICATIONS RESEARCH LABORATORY,

JAPAN

13



14

303 ¥0J INTVA QILIDICIN¥L
X3 ¥04 INTYA QIIDICINUL

‘(a)aog
"(a)axg

00074931 ¥ 0007 83d € 0002834 ¢ 0007 €83d 1 Ise
Pt LS A AR ot L U S A RO M O NS L S NG ) T 0 ARSI S P TR S T P P

' - .. ' ' ' RTTLITT o _4:. .:...: b " .W.

. <

I L =

wa

<

" >

L v L =

' : | =

! =

H -

L ' " L ' o

m

-

L L : _— : Lo =

: : S
Hil i

YIXVTI-3

YIIVTI-2

YAXVTI-3

YAIVTI-2

(zHW) XONZNOEYL

¥IXVI-d

¥IRVT-d

) 303 (a)ax

YAIVT-4d

YIXVT-d

.
bl
[l
©
a
=
=
o
P
Fow —
L =
=
Fow
~
=

[{N
0002 933 ¥

L B L T L

9 0

T — o

[N
0002 €34 ¢

9

o e e

T \ PR o e s e o e e

A 9 0
0002933 ¢

T

p A PSP e s o o T T

44 9 0
000z°€93d T

210

TeueyyeM IY SIO0Td XYVHROS



15

203 Y04 INTYA QILIOIQI¥d ‘(d)Fo3
“

IX3 ¥04 EATYA QEI0IQEI¥A ! (ad)axy
0007 €34 8 000C 934 L 0007 931 ¢ Ise
PP PR LSNPS N LU [ Ol P S || P o S L S
<<
o
-3
(=]
>
[
=
=
by
=
L ]
=
=
=
=
(o]
L L L L .Muv
' g L Il L H ! 5 + [
L L L L =
o
[ [ L L 2
[ i N i =
i [ =
- - - = -
E L L -
YIEVT-1 L YIIVT-3 [ YIIVT-3 i YIIVT-T i
) 803 (q)ax [ ) 803 1803 (g)ax I
iy [ v
L v-l =
L LS
| ©
I =]
o o (o]
L L =
(o]
[ I i L &
” “ ” - =
S
i I [ [
L L L e
i i [ i
i [ [ i
YIXVT-4 I LEPLLOF L YIIVT-4 L YAXVTI-4 [
T i T e T O T s T L L S U S B s T e i e e
0002 934 8 0007 834 L 0002 €34 9 000z°824 § 210

TeueyyeM IY SI0Td XYVWHAOS



16

503 Y04 INTVA QII0I1a3¥d - (d)ao3
§X3 Y04 INTVA QILDICI¥d - (d)EX3F

0007884 21 000z €24 11 0002884 6 Ise

AP LS IR I . PTG | PP - L e IR I T R N L S I S
<<
5=
< »ma
=]
- >
Lo &
< =
[
s o
=
-3
Lo =
21
]
L=
o
| =]
(=1
r (]
L =
v
L2
He ”E\nln,
b [ ”

YIIVI-3 YIXVI-1 yIXYT-13 YIAVI-3 i
3)303 (g)ax 4)303  f§)ax d)303  (g)3x §) 303 (q)ax
-y
=
]
©
(=}
1]
L =
o
. o2
[ =
[
YIXVT-4 IXYT-4 IXVT-4 YIXVT-d

T s e R e B R M o T T e M Y

0007884 21 000z €3d 11 000z €834 0T 000Z°93d 6 210

TeueyyeM IV SIO0Td XYVHHAOS



17

403 Y04 INTYA QILJIqI¥d - (d)3o03
%3 404 3INTYA Q3I1dI1q3¥d ' (d)ax3

0007 €84 91 0002 884 ST 000z €8d ¥1 0007 984 €T ise

PN LN LR P L T PO KON [T SN S A A A A A A L A e
-3
L =
. -3
I\, s
' T >
5 o L [
. =
. i =
[ @
1 =]
_ f i I _ ) =
. . e =

. . S

redi [ : I
- H . r ]
F. . 3 . \ ]
b - ; TS m
+ L g
L ' i L Fom
- L L =
(o]
[ [ _ [ &
i X [7 =
; B

YIIVT-1 L YIRYT-1 YIIVI-3 YIRYT-13 [

d)303 (g)ax d)303  (g)ax | rhd) 303 x

=y
o
o]
©
(=1
]
=
o
- - |T.~A
[ i [ =
L

YIXVTI-4 I PEPS L OF [ YIIVT-4 YIIVT-4 L

—— e A s S s Ak e S R LA A e o e
000z 934 91 000Z°83d §1 0002 834 ¥1 0002 934 €T 210

Teueyyey IV SIO0Td XYVHHAOS



18

0002934 02
it iR

0007934 671
At

PR

PO (RO

0002932 8T

A

1 Lt

303 W04 INTVA QIL0I1Q3¥d ‘(d)E03
gx3 904 INTYA QII1Q3¥d ‘(d)ax3

0007 834 LT ise
81 A 9 0

PR TOIOE TIOA B TOhr ATV VIO TN S ol U (U ATV WOt 1 00 Y G VIO 1080 PR D0+

<
o
g
S w3
)
e
=
=
=
=]
-
e @
S m
o -
i - —
S ==
o =
o
=3
=

YaIY1-13

YAIVT

i

=3
"

"

P T S

1

¥ax

¥1-3

(ZHW) XONZNOIYL

YAXVTI-3 L

0303 (a)ax3

d)3

03

(a)axg

d)303

(d)ax

3

PO TR R0 BT P T 0 R S 57 05 SR TN ) R VOO (S W T 1

d) 303 (g)ax

g

r =

- [}

L ©

=1

- 1o}

L =

(]

- !f-.A

i o 2

i &
YIIVT-d [ YIIVT-d YIXVT-d PEPS L O I
T - e o e e i e S e s R s e o o

0002 834 02 0002834 61 000z 934 81 0002884 LT 240

TeueYYeM IV SI10Td XYYHANAS



19

000T €33 ¥e
413

0007 83d €7
48 9

gy PSP |

203 Y04 INTVA Q3IIJIqE¥d - (d)F0j
X3 W04 INTVA QIIJICE¥d ‘(d

000z 8384 1¢
81 48 9 0

PO (R S T 0 000 i Y

(a)axg

YIXYTI-13 YIIVTI-2 L YIIVTI-3 L YAIVTI-1F +
4)303 (g)3x d)a03 d)103  (4)ax3

(WY)IHOITH TYAINIA

(zZHW) XONINDAN¥

gy
o
1]
°©
<
m
=
(g]
vlvA
[ [ : v =
[
. . , [ =
YIXVT-4 YIXVT-4 L YIRVT-d ﬁ YIINT-d L
S e P e STttt T e e e
0002934 be 0007934 €2 0002934 22 0002934 12 210

TeueyyeM IV SI0Td XYVYRKWAS



303 ¥04 INTYA QILDICE¥d :(d)E03
X3 Y04 INTVA QIIDIQI¥d < (d)Ex3
000z €33 LT 0007 834 92 000z €934 62 ise
L A O L A IO O PSP L FTOR AL LI [P S

20

(WY) IHOITH TYAIYIA

=y
-]
(o]
L | L | 0
i : Ve v i s " <
: r ) i o 6 S =
- L L E =
(o]
[ i i o
” ” ‘ ” .-.c.\m
i i i [ o=
[ [ [ L
YIIVI-T I YIXVTI-1 I YEAVI-T L YIIVI-1 [
d)303  (g)3x3 - il - a)axg i 13) 307 (g)axg pld) 303 (g)3x3 :
” Mt e 3

(zHW) XONZNJTYL

YIIVTI-d + YAXVI-4 YIXVTI-d YILIVI-4

T T T T T T T T T T T T T T T T T T BN P 2 e e s g s e e e e e e e T

T T T = = e : T T T e S L R U R T S e
000z €33 82 0007 €834 LT 0002 83d 92 000z €933 G2 oin

TeueyyeM IV SIO0Td XYYWHAS



21

303 ¥04 INTYA QITDICI¥d ‘(d)E0F
X3 ¥0d4 INTYA QII0IqI¥d ‘(d)ax3

0007 "8dd 6°¢

YAXVTI-4

=TT o e P e s e e e S s e A

9 0 g1

s
0007 €834 62

TeueyyeM IV SI0Td XYYWHAOS

(ZHK) xONZINOIN (HY) IHOIEH TYOAIYIA

(zHW) xONENJENA



303 ¥04 INTYA QILOICINL
X3 ¥04 INTYA QILOICIYL

000z €34 ¥ 000z°€83d ¢ 000z"€3d ¢ 0007 984 1 Isr
81 A% 9 0 81 A 9 0 81 4 9 0 81 A% 9 0

PO S T S o Y S O PO OO U (O U G 1O O - O B 0 0 (00 ot I OO G R (o o N S WU U 0 00 LI DR O O A | PO TN S s SN CH SO TR T ol VA N (R W T ST Y VN WA W CHUOMRNY VOOV SHOF S0 SVl | e T YO SO

22

[t g
<
o
L o =
1 c
der a
' >
w
+ ' =
AL i . =
. m
: =
0 ' -
L ' ' " + Fo o
S m
i a
o
+ L ' LS =
o =
o
L L 2=
=S
-
L g Lo
<
Pl Al iy TR P "
< e vk
Lo
L. . L
g r : [ =
) L ) L F o
' i . . -
J L - LS =
L L |~ ©
. a
: L L L L =
L - - F =
. L o
e
. r i i i =
- L £ =
) L + - Fooe
i [~
- + - B
- - - L

YAXVI-2 L YAIVI-2 L YAXVI-3 L YAXVTI-3 L

d) 103 (g)ax

3)503

d) 303

(a)ax () ax d)303 (a)ax

™T "

-
L - el
L EE [
©
L 3 <
B 3 r oo
L L L L =
o
L - - e =
L E L | =
=
YAXVTI-d + YAIVI-4 + YAIVT-4 - YAXVI-d -

= \ S g S o G S M e A e VNS /N0 S/ S e S S e (SN i v [ e e R i G ) e A T g A T E [ F e e T A R o L G P S s s g e e e T,

i3 H 0 a1 NELN 3 0 81 [{N H 0 91 i H 0 8t
0002 "93d ¥ 0002 93d € 0007 934 2 0002834 T L0

tlunqnyoy IV S10Td XYVYRWOS



23

303 Y04 INTVA QILIOIQI¥4 .f:z
"(a

IX3 Y04 INTVA QILDICI¥L )axg
000C €3 8 0007 "93d L 0007 €34 9 0007 934 ¢ ise
P L e S . L AL PR BN T LI L . APEREIRAL L P S O SN
=
=
-3
(=1
.
[ 1
m
=
pay
-
-3
=
=
Lo ]
o
[
| 0
[ (-]
1 L 1 ' v L =
- ' L =
- L ”
. ” ' ”..:m
[
YIIVTI-12 YIXY1-12
a) 303 (d)ax d)303 (g)ax
g
=
(o]
©
=]
=
=
(o]
L [
- ) ”sm
- L ”
: ﬁ
YIXVI-d ﬂ YIXYT-d YaXY1-4 YIXYTI-d f
T i s o PT T e R A
000z°€93d 8 0002 "€3d L 0002934 9 000934 ¢ 210

tlungnyoy IV SI10Td AYYHHOS



24

503 ¥04 INTVA Q3L0IqE¥d :(d)303
X3 Y04 INTVA Q3LDIQI¥d - (d)axy
000z 884 1T 000z €34 01 0007 €34 6 ise
S O SN E 1 FPN.C L O ) S e e G n e R e
LU S
<
o e
\ e
5% =}
' =
F [ ]
o -
' . L]
-
¢ -3
L =
S

. [ ; _ r ” [ [ =
it ol [ s . [ i 25 ; [~ =
A I I I L2
i . ' L o b L _ + m
- - L L =
L { i i o
i r L o
3 | | L |r1H
[ . L L [ &

- b F LS

YIXVI-1 L YIIVT-1 [ YIIVT-3 L ¥ARYT-1 I

1d) 307 (4)ax d)303 (g)ax 4) 203 (a)ax - d) 30§ :'(a)ax -

YIXVTI-4

YIXVTI-d

Ty

™T

T=r—r""

(zHW) XONZNOEN

YAAIVI-4 L

T

e T
000Z°83d 21

=T Tt

[N
0002 °€93d 11

9

i
0002834 071

9 0

T [ N PN . G 5 . FEN RN . LN BN SR N B (RO 00 o 6

48 9 0 81
0002 934 6

tlungnyoy IV SI0Td XYYWWOS

210



25

203 Y04 INTYA QILDICI¥E *(d4)3Fo3
X3 404 INTVA QIL0IQI¥d ‘(d)ax3

000z 884 91 000z 834 §1 0007 83d 71 000z 834 €1 ise
81 u 9 0 81 A 9 0 81 A3 9

7T O S S P N L R e ey D L T ol ek tack ok TR (R S I O [ e

" Pt

<
o
| r 22
B ]
=]
>
L e
=
=]
' -
L . re @
i m
-
' —_

o
+ + P
o =

o

2 + Lo

<

ok .k ' F

L r | =
i e r o
af : | 4
©
B B [ - r =]
1 L i o L . B L t 1
- - - L =
o
B L L o<
L L o Loy —
¥ ] =
L B o =
+ 3 . F . )
' + 3 ' L Ll —

L 2 3 Fo

L L - L=

YIXYTI-3 - YAXVI-3 L YAXYTI-3 - YIXVI-13 L

TUET T TR TR VRO CO, L s, YO0 WO HOAT OO P U T W 0 TOOT N R T VO N SOVt FOO0 UL OBt (Y Uy i O OO 00 o PO 0 (U P NS (BN UV Y (N 2o P (o S W (O Y S GRNT) [CSSS CHUT OO S0 (N RSP s ey} aonoy

d) 303" (4)ax3 - d)a03. (g)ax

L L Lo
L L -
L L i
L L o tm

©
L L &
L L =
L L =
o
L + Lo
I i a 8 I : [ =
L L L I =
L L & -
: - . | —
L L L F
F 3 - =
- L s L

YIXVTI-4 YIXVTI-4 L YAXYT-d L YaIVI-d L

R U T T U B U S e U N T S A e T LI S R T L U R UM R T M T P T
000z €34 91 0002°83d GT 0002834 71 0002834 €1 pRA]

tlungnyoy I¥ SI0Td XYYWHAOS



303 ¥04 INTYA QILDIAIYL WTIS
"(a

X3 404 INTYA CEIDIAINU4 )axg
000z 934 02 0002 934 61 0002 €34 81 0002 834 LT 150
P L S AL R L LS R AT A T LI L , PO PRIL LI L LRI SR SO R,
<3
L =
-3
<
o
L | o
. =
L]
I I I = &
-
TH<
L L L Lo =
sE
[ £ L [ =
r . S o i ife B
| [ | L ©
i \ 3 " i £
=3 e F o e
L L L L =
| L (o]
i [ r [ =
. . i } ; _ R =
L £ [ E 5
L L L ot L —
YIXVI-3 YIRVTI-4 L YIIVT-3 [ YIIVT-T i
d)303  (g)ax a)80F . {a)axg= i Tld) 303 (§)axgem
B )
r b
- (o]
| ©
(=]
- =
- =
| N o
[ i r [m =
L L L ' "=
L . L BN
YIXYT-4 [ IRV~ i YIXYT-4 [ YERYT-d L
T o e e e o o PR = R o I S Ramar—s e
000Z°83d 02 0002 83d 61 000 924 81 000z €34 LT 210

26

tlunqnyoy IV SI0Td XYVAKAS



27

303 ¥04 INTVA QEIOIQENE (d)E03
%3 Y04 IATVA QIL0ICI¥d - (d)IX3

0007 834 73 000¢ " 83d €2 0007 834 ¢ 0007834 1¢ ise

L o, e e 5 € L L S 3 O O O Lo . O e e O e L e O L P e 0

ot b e g R g L. e o =
! <
I | e
a < 3
. =]
.s.."‘
i L S 5
: . -
L L = &
' =
3
I I . Lo =
=
r o r r [
B v [ Bt [owa ! v [ _ i = =
L . B 15 0
e . i ' ('} =
F 3 F F o=
L - L L =
o
r i [ n
' : [ Crd i ' [ L : ("=
L E B

IRV~ L YIXVT-3 PEPSLEF | [ YIIVTI-T )

mda)303  (a) axg .l =ld) 303 (a)axg ) 303 () 3y i 4303 (a)axg |

r )
I b
- [
f =]
I =]
- ]
L =
(o]
- T.iA
. L L i L "“n
L - = N
o | L5 L P -

i [ L

” ” ﬂ.u

YIXVI-d L YIIVT-d YIIVTI-d L YIIVT-4 [

B m Ty M s e TR T T M P M S e
0007934 ¥e 0002934 €2 000z°93d 27 0007834 17 210

tlungnyoy IV SI0Td AYVHRNOS



28

0002834 82

A

0

007832 LT
i, 9

L

0007834 9
4

P

14

303 W04 INTVA Q3IIDIQIYd - (d)30F
X3 Y04 INTVA Q3I1DIqQ3¥d - (d)axy

000z 834 67 Ise
4

oty b

(WY) IHOI3H TYOIYWIA

YIIVI-3

YIIVTI-3

¥z

¥1-3

(ZHW) ZONTNOIYL

YAXVT-3 L

d)303 * (4)axy .=

YAXVT-d

() 303

(a)axg

YAXVTI-d

d) 303

YIXYTI-4

(a)ax3 =

§)303 " la)axg =

(zgW) xONZNOIYL

YAXVT-d L

Ty e—p—er—r—t

1A
0007 834 87

9

T TV

[
0002 933 LT

9

{2 P e e e e e e

i
000z €3d 92

T —

5

T

T i o o e s e e e e e e o o e ey e ¢

T T
1 9 0 81<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>