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INTRODUCTION

This Series contains data onionosphere (1), 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.

Station __Coographis . _ Geomagnetic Technical Method
Latitude Longitude Latitude Longitude
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 (I)
Yamagawa 31°12.1°N 130°37.1°E 20.4°N 198.3° Vertical Sounding (I)
Okinawa 26°16.9'N 127°48.4°E 15.3°N 196.0° Vertical Sounding (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° Radio Receiving (P)

A. IONOSPHERE

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 forthe 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 foF2.

a. Characteristics of lonosphere

foF2| Ordinary wave critical frequency for the F2layer

e 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 descriptivel etter 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 I-4, published in July

1978.

a. Characteristics of lonosphere

x| Top frequency of spread F trace

foF2 Ordinary wave critical frequency for
foF 1 the F2,F1, E and Es including particle
;ggs E layers, respectively

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

Lowest frequency which shows vertical

fmin 3 ? !
ionospheric reflections

M(3000)F2 Maximum usable frequency factor for a
path of 3000 km for transmisson by F2
M{EG00)FT and F1 layers, respectively

//;:,52 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, orused 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.

(iiii ) Description of Types of Es
When more than one type of Es trace are present on the

ionogram, 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.

I 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. )

g 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 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 200, 500 and 2800 MHz are
carried out at Hiraiso. The observation equipment consists of
two parabolic antennas, one with 10-meter diameter for 200
MHz measurements and one with 2-meter diameter for 500
and 2800 MHz measurements, 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 separately for 200 and
500 MHz measurements. The intensities are expressed by the
flux density in 1022 Wm2Hz™" 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:

* 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
duringa 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
2 S/F Simple 1F
3 S Simple 2
4 S/F Simple 2F
5 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
25 R Rise A
26 FAL Fall
er 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

SGD Code  Letter Symbol  Morphological Classification

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 ¢} 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 (F4¢5) 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.

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. Inorderto avoid interference among
the same frequency waves, the upper sideband of WWV or
WWVH with the audio tone 600 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 for 45 seconds after the
universal time indicated onthe table. Abbreviated symbols
are as follows:

C innuenced by, or impossible because of, any
artificial accident,
S influenced by, or impossible because of,

interferences or atmospherics.

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:
very poor(very disturbed),
poor(disturbed),
rather poor(unstable),
normal,
good.

A ON =

CNT number of observed values, Whole day quality figure ranged in grades of 1o, 1+, 2-,
MED median, 20, 2+, 3-, 30, 3+, 4-, 40, 4+, 5-, 50 stands for an average of
ub value of the uppermost decile when they are six-hourly quality figures of the two circuits. Abbreviated
ranked according to magnitude, symbols are as follows:
LD value of the lowest decile when they are c artificial accident,
ranked according to magnitude, s propagational accident,
u uncertain, u inaccurate.
E less than,
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 % as
Antenna A /2 vertical A/ 2 vertical 4.5 m vertical rod
Bandwidth -- - 80 Hz for upper sideband
Calibration -- - Every hour




The column of conditions presents a record of the forecast
of radio propagation conditions which is applicable to forth-
coming 12 hours and broadcast six times par hour from JJY
( Japan Standard Wave ) staion. The conditions are denoted as
follows:

N normal,
V] unstable,
W disturbed.

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 lonospheric 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

25 MHz waves are respectively distinguished by marks *, ',
and *”" from those of the 15 MHz wave for WWV and WWVH.
Values of start, duration, type, and importance are obtained
from data of the circuit whose drop-out intensity in dB is
underlined as xx. When these quantities could not be deter-

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 and X-ray flares, and
solar radio burst to SWF is marked by X, being determined
with data from interchange messages of IUWDS and obser-
vations 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,
E less than,
U uncertain or doubtful.

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 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/J 13.6 10 1040
North West Cape 21°49'S 114°10°E NWC 22.3 1000 6990




HOURLY VALUES or foF2

ar WAKKANAI

AUG.1996
LAT. 45.4N LON. 141.7E SWEEP 1MHz to 25MHz AUTOMATIC SCALING
H
pN\J00/01102(03({04(05(06(07(08(09(10(11(12/13/14|15/16(17(18(|19]|20(21(22]|23
A|A|A|A|A|A|A|A|A|A|A|A[A]|A A
1| 36| 35| 35| 35 57 38
A|A [N A|A|A|A|A|A]JA|A|A[A]|A]A
2] 39 28] 35 22 57 57 40
A | A A|lA|A|A|B|A|A]A
3] 38 35/ 38| 30 34 38 40| 35 38
A A A|A|A|A|A|A|A |2 A B A
4| 36 34 30 31 34 23] 40 49 36
A | A A|A|A|A|A|A|A|[A|A]|A A
J| 81 38| 29 46 49 40| 48| 57 57
AA|A[A[ATA]A|[A|AT A
6| 35| 38 36 35| 38 32 40 57| 35| 56
A |A|A|A|A|A|A|A|A|A|A|A|A|A
1| 38 38 29| 31| 38 38 35 38
A|A|A|A|A A|A | A A | A A|A
81| 38| 38 29 37| 36 40 51 49 36
A|A|A A A|A A|A|A|A|A | A]|A A A A
9 29 41| 58 59 41 56/ 57 56
A A|A|A|A|A|A|A | A|A|A|A|A|[A]|A A
10 35| 26 41 39 57| 56 40
A | A AlAJA|A[A[A]JAJA A A A|A]A[A|A A A
11 41 38 58/ 57
A A|A|A|A|A|A|A|A A |A|A|[A|DA
12 35 35| 32 30 52| 60| 56/ 57| 38| 38
A|A|A|A|A|A|A|A A
13| 40| 40| 36 30 32 37| 45 57 56 51| 57| 57 29
A A A|A|A|A|A|A|A|A|A DA |A]|A A
14 35 29 69 47) 39| 57 56/ 56
A|A|A|A|A|A|A|A|A|A|A[A]|A
15 35/ 29 38 39| 40 40 35
AA|A|A[AJA|A[A]A]|BI|A A A
16| 35 38 37 30| 34| 29 40/ 39| 38 40/ 39
A A A|A|A|A|A|A|A|A|A|A]|]A|A|A|A A|A
17 30| 35 35 36 35 37
A A|A|A|A|A|A|A|A|A|A|A|A A
18] 34 35 23 30/ 38/ 35| 38 32| 30
A A|A|A | A |A|A|A A|A|A A | A
19] 28 37| 38 38 35 10 56/ 57 40
A | A A | A A|A|A|A|A|A|A|A]|A A A
20 38 35] 31 36 55 56/ 58] 49 30
AJA[AJA|A A |A[A|[A|A[A]A A A A
21| 35| 32 34/ 30 31 48 57
A|A A |A|A A|A|A|A|A|A|A|]A|A|A
22| 37| 31| 29 49 57| 56/ 38| 38| 32
A|A|A|A A|A|A A|A | A A|A| A A
23 34| 28 52 49 19 58 68| 69| 64 44
A|A|A|A|A|A|A|A|A A A
241 37 38) 38| 30 54| 56| 54 45 57] 57| 56 38
A A|A|A A|A|A A
25 31| 37| 35| 30/ 38| 56 52 56 56 57 70/ 69 5y
A A|A|A A A|A
26| 38| 38 35 38| 34/ 32| 28] 57 59 49 55 55 60| 60/ 57 38
A A |A|A|A|A|A|[A|A|A A
217 38 31 31] 31 54 51 57 57| 57| 57 37
N A|A|A|A|A|A|A|A A A
28 35 28| 35| 25 57| 56 53| 57 57 57 35
A | A A A|A|A|A | A|A|A|A
29 35| 34| 31 38 58| 54| 53| 57 58| 38| 31| 36
A A A|A|A|A|A|A|A A
30 29 35/ 35| 31) 35| 57 59 56/ 57 59 57 35| 35
A|A|A|A A A|A A A|A | A A
3l 36 38 40| 56 59 59 57 32| 58 57 57
00(01(02(03/04/05(06(07108/09(10(11/12(13(14(15(16/17/18{19/201211(22(23
CNT| 17| 16| 23] 22| 24| 18 15/ 17 20| 26/ 20| 11| 23
MED| 36| 36/ 35/ 35| 31 36 51/ 45 570 57/ 57| 38/ 37
U 0| 38| 38| 37/ 37| 34| 38 56/ 57) 58] 57| 57| 56 38
L 0| 34 33] 35/ 30| 30/ 32 40/ 38) 40| 56 39/ 35 35
COMMUNICATIONS RESEARCH LABORATORY, JAPAN
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134

11

16
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34
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AUG.1996

LAT.

45.4N LON.

141.7E

HOURLY VALUES

oF fmin

ar WAKKANAI

SWEEP 1MH:z 10 25MHz

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

1.5

15

17

16

18

14

15

15

16

17

17

17

16

17

16

16

15

15

15

15

15

16

14

15

15

15

15

15

15

15

15

15

16

16

17

17

117

17

16

15

16

15

14

14

15

16

16

15

16

16

16

16

17

14

15

15

16

16

20

18

17

B

16

16

15

16

15

15

15

16

15

15

16

15

15

16

15

15

16

16

117

17

18

117

16

117

16
B

15

15

14

15

15

15

15

15

15

15

15

15

15

15

15

17

16

18

17

23

20

16

16

16

16

17

15

15

15

15

15

15

15

15

15

15

17

15

15

15

16

16

17

117

16

16

17

15

15

15

16

16

15

15

15

16

15

15

15

16

15

16

16

16

18

117

18

17

16

16

15

15

15

15

15

15

16

©Co |~ oy (O | W D |

17

15

15

15

16

15

15

16

15

16

18

16

17

21

18

17

16

15

15

15

15

14

15

15

15

15

15

15

15

15

16

16

16

16

16

17

16

17

15

15

16

16

15

15

14

16

10

15

15

14

16

15

15

15

15

15

17

17

18

16

17

15

15

15

15

15

15

15

15

15

11

15

15

15

15

15

15

15

15

16

16

16

16

18

16

117

16

15

15

16

15

15

15

15

15

12

15

15

15

15

15

15

15

15

117

16

17

17

17

16

16

15

15

16

16

15

16

16

15

15

13

14

18

15

15

15

15

15

15

15

15

15

17

17

16

16

16

16

16

15

14

17

15

15

14

15

15

16

15

15

15

15

15

16

17

15

16

16

16

16

15

15

15

15

15

15

16

15

16

15

16

16

15

15

15

15

15

15

15

117

17

18

117

17

17

15

15

15

15

15

15

15

16

15

16

16

14

16

15

15

16

15

16

17

15

16

16

17

16

16

B

15

15

18

15

15

15

15

15

17

15

15

16

15

15

15

15

15

16

17

17

18

16

18

17

16

16

15

15

15

1.5

15

15

15

18

15

15

15

15

15

15

15

14

15

15

16

16

16

17

16

16

15

15

15

15

15

15

15

15

19

1.5

14

15

15

15

15

15

15

15

16

16

16

17

16

117

15

15

15

15

16

15

15

15

20

15

16

15

15

16

117

15

15

15

15

16

17

17

15

16

15

15

15

16

15

15

15

15

15

21

15

15

15

15

15

15

15

16

15

15

16

16

117

17

16

16

16

15

15

14

14

15

15

15

22

15

15

14

15

15

15

15

15

15

16

17

17

18

16

16

16

15

14

14

15

16

15

15

15

23

15

15

15

15

15

15

15

16

15

16

16

16

16

17

17

16

15

15

16

15

16

15

16

16

24

15

15

15

15

15

16

15

15

15

16

18

17

20

17

16

16

16

17

16

15

15

15

15

15

25

15

1.5

15

15

15

16

18

15

15

16

16

16

16

16

16

16

15

14

15

15

15

15

15

15

26

15

15

16

15

15

15

15

15

16

17

17

16

17

17

16

15

16

16

15

15

15

15

15

15

21

15

15

15

15

15

16

15

15

16

16

16

17

117

17

16

15

17

16

17

15

16

15

15

15

28

15

16

15

16

16

15

15

15

15

16

17

16

16

16

17

16

16

16

16

15

16

16

16

15

29
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15

15

15

15

15

15

15

15

17
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16

17

117

15

15

16

16

15

16

15

16

14

16
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16

15

16

15

18

15

15

16

15

16

16

18

16

16

15

15

15

15

15

15

15

15

15

31

16

16

15

15

15

15

15

16

15

16

18

17

17

17

17

16

15

15

15

15

15

15

15

17

00

01

02

03

04

05

07

08

09

10

11

12

13

14

15

16

17

18

19

20

21

22

23

CNT

30

31

30

31

31

31

30

31

31

31

31

30

31

30

31

30

30

31

31

30

31

30

29

31

MED

15

15

15

15

15

15

15

15

15

16

17

17

17

17

16

16

15

15

15

15

15

15

15

15

U

15

15

15

15

15

16

15

15

16

16

17

17

18

17

17

16

16

16

16

15

16

15

15

15

Lo

15

15

15

15

15

15

15

15

15

15

16

16

16

16

16

15

15

15

15

15

15

15

15

15
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HOURLY VALUES or foF2

ar KOKUBUNJI

AUG. 1996
LAT. 35.7N LON. 139.5E SWEEP 1MHz mo 25MHz AUTOMATIC SCALING
H
pN\J00/01(02(03{04(05(06(07(08(09(10|1112(13(|14]|15/|16{/17/|18/19/20(21(22]23
A A|lA|A|A A|A|A|A|A|A|A|A[A|RA
1 35| 26 55 45| 62| 68 58 57 49
A A|A|A|A|A A|A|A|A([A A A
2| 46| 40| 35 31| 31 49 46 56 46
A A A|A|A|[A|A|A|A|A]|A A A
3 49 40 40 58| 52| 56 46
A | A A|A A |A|A([A|A A A|A|A A|A|A
4 36 29 59 46
A|A|A A|A|A A|A A |A
5] 31| 36 25| 34 36 48 68 58 57 48 47] 48
A A|A|A|A|A|A]|A
6| 47 45 40| 32 37 55 54/ 52/ 57 57 48] 46
AlA A A A|A|A|A|A|A A A
7] 48] 38 35 64 57 59 45| 61] 57 48
A | A A|A|A|A|A|[A|A|A|A
8] 43 46 35 38 66/ 63| 56 50| 46 46| 45
A A|A|A|A A A]|A A .
9| 48 37| 35| 35 38 56 119 52 56 56/ 57 57
A A A |A|A|A|A|A A | A A | A
10| 46 40 38 35 34 52 55 54 57 57
A A A TR ETA A
11 19 32 34) 44 127 55 47 56 57
A A A|A|A|A|A|A : A
12 46| 47 37 32 56 64 54/ 60 56
A N|A|A|A|A|A A
13| 46| 46| 36 35| 34 45 45 67 58/ 55 56/ 60| 58| 57 66| 58
A A|A|A|A|A|A A|A|A
14| 59 38 34) 41 52 52 57| 57 66
A A|N|A|A|A A|A|A A A | A
15] 40 74 68 56| 52 44| 40 30
A A|A|A|A A|A | A A A | A A
16 58 26| 28 58/ 72 51/ 55 30 37
A|B|A|A]|A A|A|A|A|A A | A A A
17] 39| 28 39 52 53 56 48
A A | A A | A | A A
18 35| 30| 28| 28/ 38 48| 48] 50 67| 56 49 50 48] 54 35 26
A Al|A A|A|A|A|A|A|A
19 49] 34| 38 50 55 53 56 47
A A|A|A|A|A|A A A A | A
20| 36 30 34/ 31] 47| 48 52/ 53 50 68 58 57
A A A A |A|A|A|A|2A A A
21 35 23 32| 56 40| 51 52/ 47 56 57
A A A|A|[A|A|A|A B
22 40 31 38 62 60/ 57| 56 61| 68| 70 68
A A A A|A A A
23] 35 32| 43] 56| 57/ 50 40 58 58 48 58 18] 10
A A |A A A|A|A|A A A
24 35 29 58| 68) 56 49 64/ 64| 55 57 69 63 46
A A A A A A A | A A
25| 33 36 35/ 38 50| 58 58 58 81 69 52
A|A A A A|A A A
26| 44] 45 41 57 68 49 48 62| 60 69 69 46
A A |A
27| 59 58 34 35| 30 37 56| 56/ 63| 55 66/ 63| 55 54 58| 68 49
N | B A A|[A|A A
28| 53 38 48 59 52 62 57 61 69 78| 80 47
A|A|A|A|A A|A|A
29| 45 32| 34| 37| 36 42 64 75| 66| 62| 60 68
A|A | A |A|A|A A|A|A|A A A
30 58| 66| 56 64/ 58 68| 64/ 67| 58 57/ 58
A A | A A A|A A A|A|A
31 23 38 48 57 109 67 63 52| 68 69 70
00(01(02/03{04/05/061(07108/091({10(11(12(13(14/15(16/17/181(19]201(211(22(23
CNT| 19/ 17| 18| 14| 20 18 13 14| 13 10[ 14| 18| 18] 17| 14] 23| 15 17 14
MED| 46 45 36/ 35 33 38 48| 56| 56 64| 58| 55 56| 56| 62| 57| 57| 47 48
U Q| 48| 48| 38| 35/ 34| 38 53| 58| 64 67 63| 59/ 60/ 59 69| 68| 69 57| 57
L Q[ 39] 37/ 34/ 28| 29 34/ 44/ 55/ 52 52| 56| 52) 54| 47/ 59| 56| 56| 46| 46
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LAT.

HOURLY VALUES
AUG.1996

35.7N LON.

13%.5E

or fEs

ar KOKUBUNJI

SWEEP 1MHz 1m0 25MHz

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

81

28

38

53

29

28

55

54

54

10

55

54

61

95

32

55

16

62

28

40

30

317

34

G

G

46

56

66

81

58

70

80

54

60

33

71

62

59

28

58

61

53

57

52

38

31

42

48

52

33

34

35

28

41

60

31

39

31

31

65

57

12

89

73

56

64

90

140

67

86

56

70

30

33

25

34

44

52

71

172

88

59

62

48

52

58

36

44

31

517

25

31

G

30

44

55

66

48

59

40

34

43

28

34

31

56

34

29

59

G

40

59

90

94

138

109

59

51

55

61

32

41

317

34

CO |~J O U1 & W DO |

46

48

53

59

86

40

41

56

62

44

32

34

34

21

28

)

29

32

29

44

48

74

91

18

58

94

25

50

48

53

68

88

95

13

41

—
o

28

G

417

34

45

119

46

89

85

51

56

88

69

62

100

71

56

—
—

30

49

40

100

134

96

120

180

180

118

158

180

112

58

55

40

49

58

39

—
[ 58]

34

31

42

317

56

44

42

36

54

69

50

55

317

30

29

4

29

33

34

—
w

34

26

21

26

28

40

45

59

11

91

89

48

62

55

30

G

33

38

29

35

—
o>

51

54

30

34

33

53

60

58

59

32

78

64

89

71

62

43

48

44

—
o

26

28

28

34

60

61

53

35

55

49

35

36

40

49

30

69

—
o

53

33

26

21

40

71

517

58

31

56

54

34

34

21

34

62

31

24

32

—
-~

52

51

25

B

50

62

85

51

16

39

60

54

48

517

91

517

54

91

—
©Oo

G

26

25

36

48

56

53

49

14

51

—
o

40

28

29

39

51

41

48

54

48

36
48

33

34

42

32

28

60

33

54

89

70

10

51

33

[ &)
o

26

25

29

34

73

83

12

34

40

40

417

58

55

46

61

60

13

[ 58]
—

52

31

31

30

32

50

59

66

89

122

91

33

52

134

106

nO
[3S]

317

26

33

21

35

50

56

60
G

56

14

69

69

69

51

46

52

62

40

n
w

33

32

34

21

33

45

45

48

G

33

38

51

15

48

50

32

40

34

58

B
o>

34

35

38

55

43

42

40

38

33

32

50

45

54

53

111

88

36

53

B
o

45

32

33

30

28

36

52

92

42

517

53

18

144

140

151

16

50

54

[ &)
o

51

55

53

33

35

28

48

38

58

30

29

33

34

60

30

62

53

33

[ 3&)
~3

21

25

24

G

29

39

38

40

35

34

39

28

30

30

38

44

48

33

417

[J%]
<o

G

32

23

21

31

48

40

32

25

21

29

40

34

39

29

34

[ &)
w

30

24

G

30

36

66

18

51

62

29

29

28

33

40

317

12

46

43

30

w
o

33

48

30

32

40

29

36

34

36

49

52

36

34

31

34

46

54

60

55

33

64

52

w
—

88

48

35

30

28

30

34

34

39

50

46

53

54

45

43

417

39

32

48

49

33

40

00

02

03

04

05

06

07

08

09

10

11

12

13

14

15

16

17

18

19

20

a1

22

23

CNT

23

30

30

28

30

30

28

28

26

21

30

30

30

21

28

24

30

26

26

25

28

25

29

MED

33

33

34

28

28

34

46

52

57

52

54

54

48

51

48

52

49

38

52

31

48

40

40

(U

52

48

50

31

34

44

55

62

66

18

66

13

59

62

62

55

68

61

71

54

61

54

56

LQ

25

21

25

12

25

30

38

42

417

48

40

39

32

34

34

38

40

32

35

29

25

33

29

COMMUNICATIONS

RESEARCH LABORATORY,

JAPAN
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LAT.

HOURLY VALUES
AUG.1996

35.7TN LON.

139.5E

oF fmin

ar KOKUBUNJI

SWEEP 1MHz 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

15

14

15

15

14

14

15

17

18

20

16

17

16

16

14

15

15

16

14

14

14

14

14

14

15

15

15

16

15

16

16

16

117

18

18

18

17

17

15

15

15

14

14

15

14

15

14

15

14

14

14

15

14

15

16

29

18

23

21

16

14

14

15

14

14

15

14

14

15

14

15

14

15

15

15

14

15

117

20

21

22

30

17

15

15

15

14

15

15

14

14

15

14

15

14

16

15

15

15

15

29

20

21

22

14

17

15

15

15

15

15

15

15

14

15

14

15

14

15

14

14

14

16

17

29

16

117

20

14

15

15

14

14

15

16

17

15

14

15

14

15

14

15

15

14

16

18

18

217

21

30

17

17

14

16

14

15

14

14

14

©CO ([~1 O U1 | W | |

15

15

15

14

14

14

14

15

17

18

23

29

33

20

20

14

14

15

15

15

15

15

15

14

14

14

15

14

15

14

15

16

14

35

32

33

17

16

15

15

16

14

15

15

15

10

15

15

14

14

14

14

15

15

15

17

17

17

17

18

117

18

15

14

15

15

14

15

15

1

14

15

14

15

15

15

15

15

17

21

23

28

20

17

15

17

14

15

15

14

14

15

14

12

15

14

14

15

14

15

15

15

17

17

18

18

15

15

14

18

18

18

15

16

15

15

15

13

15

14

14

14

14

15

15

15

15

18

16

20

18

16

16

15

14

15

17

14

14

14

15

14

14

15

14

14

15

15

15

15

15

15

16

17

17

17

15

17

14

15

15

15

15

14

15

14

15

15

15

15

15

15

14

15

15

15

15

15

17

18

20

18

14

16

15

15

14

15

15

15

14

14

16

15

14

15

14

15

15

14

15

16

16

117

16

16

16

17

15

14

15

15

15

15

14

117

14

15

14

14

14

B

14

15

15

15

17

24

24

20

15

16

14

15

15

15

15

18

15

14

14

14

14

15

15

14

15

14

18

17

217

14

16

14

15

15

15

14

15

15

19

14

15

14

14

15

15

15

14

15

15

15

17

17

18

21

15

14

15

14

15

14

15

20

15

14

14

15

14

15

14

15

16

17

18

16

18

17

16

14

15

15

15

14

15

15

15

14

21

14

15

14

14

15

15

16

15

15

16

21

29

26

24

18

15

15

15

14

15

14

15

22

15

15

14

15

15

15

16

15

14

21

15

20

17

117

16

15

15

15

15

15

14

15

15

23

14

14

14

14

14

15

15

16

15

15

20

16

18

15

18

15

14

15

14

15

14

17

14

14

24

15

15

14

15

15

14

14

14

16

16

21

16

17

18

15

16

15

15

15

15

14

14

14

23

15

15

15

14

15

15

15

15

16

18

16

22

17

20

15

15

15

14

14

15

14

26

15

14

14

15

15

14

15

15

15

20

23

217

21

21

16

14

15

15

14

15

14

14

15

217

15

14

14

14

14

15

15

15

14

17

16

16

18

17

20

14

17

15

15

14

15

14

28

15

18

14

14

B

18

16

18

18

23

21

26

23

18

18

18

14

15

15

15

15

14

14

29

15

16

15

14

15

15

16

18

26

22

22

21

18

16

15

15

15

15

14

14

15

15

30

15

15

14

15

15

15

15

15

18

117

16

22

26

20

15

16

15

15

15

14

15

16

31

15

15

14

15

15

14

15

15

17

20

30

30

29

20

16

15

14

15

15

16

14

14

15

00

01

02

03

04

05

06

07

08

09

10

&

12

13

14

15

16

17

18

13

20

21

22

23

30

30

31

31

29

30

30

29

31

31

28

29

29

26

31

30

29

30

28

21

28

30

28

30

MED

15

14

14

14

14

15

15

15

15

17

18

20

18

18

18

15

15

15

15

15

15

15

15

14

UQ

15

15

15

15

15

15

15

15

16

17

20

21

23

23

20

16

16

15

15

15

15

15

15

15

Lo

14

14

14

14

14

15

14

14

15

15

16

17

17

17

16

15

14

15

14

15

14

14

14

14

COMMUNICATIONS
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JAPAN




HOURLY VALUES or foF2 ar YAMAGAWA
AUG. 1996
LAT. 31.2N LON. 130.6E SWEEP I1MH:z ro 25MHz AUTOMATIC SCALING
H
N\J00(01/02(03/04(05({06/07/08/09(10(1112/13|14(15/|16(17(18/19]20(21(22|23
A A |A|A[A A A A A | A A A
1 59| 60[ 55 60 60 55/ 55 52 27| 34
A A A|A|A|A|A A|A|A|A|A]|A A A
2] 34 59 47 53 §7 62/ 53| 52 42
A|A A|A|A|A|A|A |A[A|A
3 34| 38 66| 70/ 84 66 58| 52/ 42
A|A|A A A|A|A|A|A A|A|A|A|A A
4 40 81 84 66
A A A |A|A A
5| 43 55 62 59 60 66 70/ 72 62| 66 72 43
A A|A|A |2 |A ATA[A[A[A]A
6] 320 109 89 60/ 52| 66 59 59| 58 51
A | A A|A A|A|A | A A A A
1 89 30 89 89 59 68 78 90 52
A|A|A A|A|A|A|A B A A
8 59 59 55 66 73 70 79 42
B A A A B A A|A|A
9 49 79 59 69 95 13 52
A A B|A | A A A | A A|A
10 109 48 57 52 52
A A A A B
11} 29 89 69 51 69 57 7% 43
A A A A|A A B
12 109] 31 43 60 55 84
A A B|A|A A A A
13 69 53 14 52/ 53 19
14
A A A A|A | A A
15 32 59 67
A|A|A A | A A A A | A A A A
16 61 66
A A A AlA | A A|A|A|A|A|A|A
17 69 62 81 60
A |A|A|A|A|A A A | A A | A A A
18 60| 74 14 66| 67 60 69 54
A |A A A A A|A|A A A|A A|A|[A|A A|A [ A
19 61 58 | 89
A|A|A|A|A A A A|A|A A|A A
20| 69 69 60/ 59 55 60 43
A|A A A A A | A | A A | A AlA A
21 38| 38| 62| 58 70/ 73 14
A A|A|A A |A|A A | A A A|A|A
22 34 74| 73 60 84 67| 58 52| 47
A | A A A A |A|[A | A A
23| 59 19 54| 60| 63 56/ 58 53 30
A|A|[A A A A | A A|A|A|A|A|A|A
24 69 48 59 66| 72| 16 62
A A A A|A|[A]|A
25 19 79 66| 67| 68 60 56 61 71| 66 77 84
A|A[A A A | A A A A|A
26 89 54| 65 60| 58| 66 68| 66 84 84
A A A A|A|A|A|A
21 51 59 61/ 61| 58 62| 60/ 69| 73 73 53
B A A|A|A B
28 67| 57| 60| 67/ 61 58 62| 70| 70
A | A A A|A | A A
29 109 79 59| 52 17) 75| 73| 74| 84 87
A|A Al A A A A|A|A | A A | A|A
30 79 69 79 79 57 62 14 49
A |A A A A
3l 38 54 66 67/ 66) 82 86 83 83| 86 92/ 96| 88 49 26
00(01102(03/{04(05/06(07(08(09(10(11({12(13(14|15(|16(17]18|19]20(21(22(23
CNT 12 16 17/ 12 11| 10 17| 16| 16| 15| 11 11
MED 60| 54| 61| 60| 67 64 70| 68 68/ 69 66/ 58
v 74) 63| 66/ 67| 69 69 18] 73] 73] 17| 84| 84
Lo 56/ 50/ 58] 59 60| 60 64/ 60| 60/ 55 53 52
COMMUNICATIONS RESEARCH LABORATORY, JAPAN
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LAT,

HOURLY VALUES
AUG. 1996

31.2N LON.

130.6E

of £fEs

a1 YAMAGAWA

SWEEP 1MH:z T0 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

21

22

23

58

92

57

59

32

28

46

417

58

52

62

148

98

140

33

31

49

54

33

30

40

56

58

59

34

31

44

57

46

91

65

48

32

139

79

150

68

30

26

25

33

59

53

40

34

50

60

70

67

127

91

94

78

60

51

38

40

39

45

32

46

56

59

51

59

58

35

49

60

60

60

93

91

55

15

88

96

93

91

69

57

33

49

39

32

50

31

57

49

56

59

92

56

46

54

31

29

30

29

48

58

31

24

G

29

50

60

90

59

54

49

38

64

54

34

89

95

86

79

53

33

22

32

36

30

15

73

82

62

103

18

92

68

80

48

36

©C0 |~1 O |UT |2 W D |

33

70

48

32

38

92

78

80

16

B

50

56

53

33

24

40

o

24

34

36

53

16

B

96

41

84

33

—
o

40

31

30
G

39

40

B

81

42

53

141

90
G

G

84

32

32

40

—
—

41

38

69

40

39

92

96

67

14

B

33

33

—
[ 58]

31

51

42

32

31

42

38

30

31

40

29

—
w

22

25

31

32

38

49

43

55

68

69

60

32

33

—
o>

—
o

40

60

92

91

70

32

11

58

—
(<2}

66

41

69

64

40

38

38

45

26

32

33

33

—
~3

40

39

58

59

517

82

14

39

40

60

70

417

48

—
<o

53

31

34

31

39

61

62

56

62

62

53

44

44

38

50

34

31

—a
(X=)

84

92

68

40

49

70

56

38

31

91

61

89

B
o

40

21

30

33

31

40

50

49

41

38

56

59

70

61

38

16

59

69

32

[y ]
—

33

59

59

33

31

41

56

62

61

81

119

106

71

61

82

39

33

33

B
B

43

22

87

34

38

40

70

104

62

38

31

35

51

60

39

317

[\ )
w

30

34

31

26

35

38

60

66

71

59

38

32

31

30

31

33

43

28

B
o>

33

32

317

39

38

38

39

38

56

55

62

98

106

90

58

30

(8]
(8,

32

28

32

36

39

31

31

60

40

38

36

32

58

48

(%]
o

60

32

48

39

60

41

39

16

32

31

32

32

40

317

33

32

32

[ 8]
~3

33

34

59

57

38

38

49

61

19

70

[ OS]
©o

48

32

44

317

50

35

32

31

38

40

39

71

58

34

O
=]

28

33

30

24

@ O Qw

36

32

30

101

82

91

52

39

30

34

57

32

134

(98 )
o

34

32

317

22

35

94

18

64

12

82

91

62

34

54

54

58

69

w
—

33

60

83

44

35

39

40

38

317

38

42

31

30

30

34

29

50

41

28

00

01

03

04

05

06

07

08

09

10

11

12

13

14

13

16

17

18

19

20

21

22

23

CNT

25

22

26

26

23

22

28

217

217

25

21

24

25

26

25

24

26

28

23

26

21

23

25

23

MED

34

36

36

32

31

31

32

39

417

59

56

59

12

56

53

48

42

51

50

36

32

32

33

33

57

59

57

317

31

35

35

48

60

65

64

13

91

13

86

69

61

71

19

58

45

47

48

48

Lo

29

22

25

24

36

39

39

38

38

43

40

31

34

38

36

34

29

21

11
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HOURLY VALUES or fmin

AUG. 1996

LAT.

31.2N LON.

130.6E

a1 YAMAGAWA

SWEEP 1MH: 1o 25MHz

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

15

1.5

15

15

15

15

17

18

15

22

23

23

23

22

21

16

15

15

14

15

15

15

15

15

15

15

15

15

15

16

18

34

34

24

20

18

18

18

15

16

15

15

15

14

15

15

14

15

15

14

14

15

17

17

18

22

21

46

21

17

16

16

15

15

15

15

15

14

14

15

15

15

14

15

15

16

117

20

20

39

22

18

18

17

15

15

16

15

15

15

15

15

14

14

15

14

15

15

16

20

21

22

21

21

20

20

20

16

16

16

15

16

15

16

15

16

16

17

16

18

17

18

18

18

18

18

21

18

15

14

17

15

14

15

14

15

15

15

15

15

14

14

14

16

18

18

17

18

22

18

18

15

15

14

14

14

15

15

15

CO ([~1 |O» |[UT | (W D |

15

14

15

15

14

14

14

14

16

16

16

18

18

18

17

16

15

18

14

14

14

14

O

B

14

15

14

14

66

17

14

14

16

18

20

17

15

14

14

15

15

16

—
o

15

15

15

14

17

14

16

15

18

18

18

17

14

50

15

14

14

16

14

—
—

14

14

14

16

14

16

14

16

117

20

2.1

15

14

14

B

14

14

14

—
nN

16

16

16

14

18

14

16

15

16

17

18

14

B

15

14

15

15

14

14

18

—
w

14

14

14

14

15

15

14

14

21

18

17

17

14

14

14

14

14

—
o=

—
(&)

14

14

15

18

17

17

16

14

14

14

16

—
o

15

14

15

14

16

14

14

14

14

14

18

17

117

18

14

14

14

15

14

16

15

15

—
~3

14

117

15

18

14

14

18

14

18

20

18

17

16

14

15

14

14

14

—
oo

15

14

15

14

14

14

14

14

15

16

16

18

17

18

18

16

16

14

15

14

18

14

—
(Vo]

40

15

14

16

18

14

14

15

15

16

117

17

21

18

16

16

14

14

14

14

14

16

18

[ )
o

14

14

14

14

14

14

14

14

15

16

18
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HOURLY VALUES or foF2 ar OKINAWA
AUG. 1996
LAT. 26.3N LON. 127.8E SWEEP 1MHz mo 25MHz AUTOMATIC SCALING
H
nN\J00(01/02(03(04(05/06(/07/08/09/|10(|11]|12(13|14(15|16|17|18]19]|20121(22(23
A|A A |A A A A A A
] 89 38 84 68 73] 82 95 86 93 81 47 54
A A [A[|A A A|A|A
2 35 64| 68| 68| 68 81 86| 68 54 47
A A A|A|A|A|A|A|[A A | A A
3] 59 59 30 78 78 94| 98| 84 95 59
A|A|A|A|A|A|A|A A2
4 56| 56 58/ 66 78 86 98114 [139 66/ 37| 43
A A A A (A A
5 69 38 34 58/ 58 70 92| 98 92 38
A A Al|A A A|A|[A|A A|A[A A
b 59 60| 54| 56 63 67 59
A A A A A A|A A
1 | 43 38| 28 84 53| 66/ 81 83 86 [101
A | A A |A|A|A|[A A|A|A A A
8 30| 26 56 58 16 82 66
A|B B A|A|[A|A|A A|A|A|[A|A|A
9| 46 42| 33 52| 45| 56 16| 82
A A B A|A|A A|A|[A A|A|A|A|A
10 38 41 35 26 70 56 57 84/114
T & ) R A AR A T AR
11| 32 29 49 44 49 92| 87 68 60
A A A|A|A
12 43 35 57 56 70| 64| 67 64 69 65 43
A A|A|A A A|A A A|A
13| ¢9 43 36 28 57 68 59 69
A|A|[A|A]|A A|A A|A|A A A|A|A A A|A|A
14] g9 69 65 68 56
A B AlA A A A|A | A A A|A
L3 48] 38 85 70 62 12 42 43
AN [B[& AR A X AR A2 AR
16 60/ 57 62| 81 63 59 36
A|[A|A|A|A|A[A|A A A A|A|A|A A
117 83 70 60| 64 65 74
A|A |A A |A|A A A A
18 44 62 56/ 67 81 93
A A A A[A A
19 48 58 64 82 84
A|A|A|N|A|A|A A AlA A | A A | A A|A|A
20 §0 57 56 67 76
A|A A AlA A | A AJA[A A A A
21 36 66 68 81| 82 71 91 83
A A|A|A|A|A|A A |A A |2 A Al A A|A
22 49 62/ 71 71 10 59
A|A | A A A |A A|A|[A A
23 58 64 58 60| 73| 63 60 59 68
A N A A|A A A|A|A
24 19 37 57/ 57 58| 66/ 81| 80 84| | 92
A|A |B A A
25 37 70 72| 59| 56/ 58 60/ 62 60/ 81 83 58 60 50
A A A|A A A A|A|A
26| 59 30 56/ 54/ 57| 82| 82 86 93/100/ 87 74
A | A A A|A|A
217 58 41 34 32) 61] 71| 81] 57| 62| 76 92 96 96 95/102 19 58
N [N A A|A|A A A
28 32 32 59 66 68 72 81 93] 89 92
A N A
29 59 69 38| 32 58/ 65/ 67] 73 93] 87 89| 84| 87 60 i
A A A|AJ|A A|A
30 44| 438 44] 44 49 57| 64| 56 67 90| 84| 58 70 36
A|A|A A|A|A
31 46 38 41 37 57 63| 57| 65 11201130115 [119 83
00(02102(03/104(05(06/07/08(09/210(11(12(13(14(15(16(17(18(19(20(211(22|23
Nt 10 10{ 17] 20/ 12 14| 19 22 22| 23] 16 12 21
KED 40 50[ 58 58 57 67| 70[ 79 84| 83 70 76 70
v 43 60 71| 64| 62 73] 81| 87| 93] 95| 87 92 81
Lo 33 44| 56| 56| 56 58] 62| 68 73| 68 66/ 59 60
COMMUNICATIONS RESEARCH LABORATORY, JAPAN




HOURLY VALUES or fEs ar OKINAWA
AUG.1996
LAT. 26.3N LON. 127.8E SWEEP 1MHz 7o 25MHz AUTOMATIC SCALING
DH 00/01{02{03(04/05/06({07{08(09/10(1112({13/14|15(16/17|18(19(20(21(22(23
1| 60| 58 59 37 “ | 2diss| a2 64 “ 1 39] 37| 42| 66| 66| 45/ 86| 44 45
2 34 33 35 41 46 58 37 36| 40| 39 69| 41] 46 38 a 2d |
30° 1% 31 ae ° 34 68l 94 li3s 85/ 63 65 51/ 58 us| 24 | 26 81
41 77| 71] 60| 63| 62 34 11 66 96| 65| 57 39| 43 73| 49| 50 40, 39 a4 - ||
5| 93 59| 41 25 34| 48 60, 64| 86/ 64100 54| 50 TN
6| 60 34 39 34 - | 29 36 59 64) 56| 47| 35| 46/ 38| 48 88| 49| 44
7] 68 38| 32 46 25 38 40, 41| 48] | 43| 39 68 40116 79 13 | 23] 39
8| 30 70l 39 - | 51 41| 42 39 a8l 72 99| 84 a4 54 a2 56 39 55 as| || | 39
ol © 1% aalae " |2 ° 37| 38| 39| 42| 65 99) 85 65 66 71159 95| 41| 59
10| 44 31| 32 “1#71° 36| 61) 51 42| 46| 62 78 84| 70 47 60 60
11 44) 28 ik 27 28| 26| 38| 41 48] 51 43| 65/ 58 66| 63 54| 60 87| 90| 38| 28
12] 3, Th ° |33 35 10 39 36| 33 39| a9 54| 39 31 a0 |
13| 40 50|~ | | %] 23 " 39] 36 50 51| 60| 46123 78| 70| 68 67| 59 38| 43| 32
14| 60| 58| 45 38 61) 43 46| 35 55 71 78| 76 73 51| 70| 95/125 42) 48 36| 45
15] 49| 26 24 - | - | " | ae 49 a9 51 85121151136 86 36 60/ 71| 72 45 72| 60
16| 66 37 31 ° | 32 59 29 75/152| 58 38| 65 63| 32| 56| 42 36 64 37 45| 48
17| 64 67 53] 34/ 29] 32 30| 82 146 35/ 36 47| 36 36 71 68| 84| 89| 58
18] 44] 94 37) 24| 36/ 40 43 39| 46 73 51 64| 66 54 57
19 11 66 56 39 98 65(103] 80 16 61
201 41] 34| 31) 25| 32/ 25 53 57 50 96| 61 65 61] 53 14 64 43 39 40| 70
21 41) 46 45| 34) 29| 28] 25 50| 54 69) 82 63| 67 63| 63 65 45 38 81 “ | ag 4 39 s0
22| 44] 32) 26 28] 74/ 89 59 130168 50 57| 43| 53| 36 85/ 60| 64 56| 72 38 74| 34
23| 75 38 39| 30| 21 37| 41 38| 40| 40| 62| 82 48| 48 42 36 32 43 | 26 |- | 44
24 AN 34) 51| 61] 40 59 96 89 77| 67 59 83| 65 60| 73
25| 40| 27 AN NHEE 39| 43] 39 37 ° | 4g 41 41 66 56 37| 35| 60| 72
26 ° [ a1l 25 ° | ° | 4ol 30| 38 79| 46/ 43| 43 63 65 47 51 56| 43 49) 41| 43
27| 34 34l 34 |0 | ° 35| 46/ 41] 52| 50/ 52 42) 40| 61 58| 48 68 58
28 39 26 ||| " 39 49) 47| 39 35/ 30/ 39| 58 67 74 65 33
29 ° | 34 34 ’ ° | 28 34| 45| 36| a2 40| 42] 30 42 34 36 36 82 M
30| 300 ° | a2 a1 36 30 34| 35| 43 a6 56 49| 54| 69 41 50| 42| 57 40| 45| 48] 42| 45
31 ° 1] g 3 30, 63| 92| 83 45| 43| 45 38 44 73] 34 48 27 40| 39
00(01(0203{04/05(06(07/08(09(10(11(12(13/14({15/|16/17/18(19(20(21(22|23
CNT| 27| 25| 29| 29| 22 25 29 17| 23| 22 27) 24| 29] 29 27| 29| 29 28 21| 17| 24| 28| 29| 26
WED| 44| 37| 34) 28| 29| 30| 28| 39| 43) 48| 51| 50 57) 60| 47) 54] 49 50| 64| 48| 44| 42| 40| 44
U 9| 60| 58| 41 36| 36| 40| 41| 59| 54/ 61) 71| 63| 68| 65 63 68| 66| 65 72| 68| 72| 62| 53| 60
L 903226 27 ¢ [ | ¢ |c | 35 38 40/ 42| 42| 42 44/ 39 42| 40| 38| 54| 39| 34] 13] 12| 32
COMMUNICATIONS RESEARCH LABORATORY, JAPAN
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HOURLY VALUES or fmin

AUG. 1996
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26.3N LON.

127.8E

ar OKINAWA

SWEEP 1MHz 1o 25MHz

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

14

14

14

14

14

14

16

15

15

14

18

15

14

14

14

14

14

15

15

15

15

14

15

14

14

15

14

14

17

15

16

24

20

20

21

16

14

15

14

14

117

16

15

18

14

14

14

15

14

14

14

14

16

18

16

24

16

16

15

15

14

14

15

14

14

14

14

15

14

14

14

14

14

14

15

15

17

18

17

18

18

15

14

16

14

14

14

17

15

14

14

14

14

14

15

15

14

14

14

14

15

15

15

24

23

18

15

14

14

14

14

14

15

14

14

14

14

14

16

14

14

14

16

15

16

21

117

21

15

14

14

14

14

14

14

15

14

14

14

14

14

14

15

22

16

23

24

21

20

16

14

14

14

15

16

14

14

©CO |~31 O |UT (&= | DN |

14

14

14

14

15

14

14

14

16

18

20

14

17

117

21

16

15

14

14

15

15

14

14

o

16

15

14

14

16

14

17

17

17

18

20

30

22

17

16

15

14

14

14

14

14

14

—
o

15

14

14

14

15

15

14

14

15

15

16

21

18

22

21

17

15

14

14

14

14

14

14

—
—

14

14

14

15

14

15

14

14

16

14

17

18

18

26

17

117

15

14

14

14

14

14

14

14

—
[ 5]

14

14

14

14

14

20

14

14

16

18

18

15

15

14

26

17

14

14

14

14

14

14

14

—
w

15

15

15

14

15

15

16

15

17

17

23

24

26

18

22

16

15

22

14

14

14

14

14

—
o=

14

14

14

14

14

14

14

14

15

18

17

16

15

14

14

14

14

14

14

14

—
wn

14

14

14

14

15
14

14

15

14

14

16

18

22

15

15

14

14

14

14

14

14

14

—
o

14

14

14

15
B

14

14

14

17

17

20

21

18

24

24

16

17

14

14

14

14

14

15

14

—
~3

14

14

14

15

14

14

14

15

16

29

21

16

14

14

14

14

15

14

14

—
oo

14

14

14

14

15

14

14

14

15

16

18

15

26

21

16

15

—
o

16

20

18

16

14

14

14

14

14

14

14

14

[ 8]
o

14

14

14

14

14

14

14

14

15

15

18

17

18

16

17

14

14

14

14

14

14

14

[ JS)
—

14

14

14

14

14

14

14

14

14

14

16

26

24

28

30

16

14

14

14

14

14

14

14

[ 28]
[ 3]

15

14

15

14

14

14

14

14

14

16

17

21

18

26

22

117

16

15

15

14

14

14

14

[ 8]
W

14

14

14

14

14

14

14

14

14

16

16

20

18

20

117

16

16

14

14

14

14

15

14

nN
o=

14

16

15

15

15

15

14

14

15

16

29

21

22

20

15

18

14

14

14

15

15

14

15

[ JS)
on

14

15

14

15

15

15

14

14

16

18

18

24

33

21

16

14

14

15

15

14

14

15

[ 58]
(=)

14

14

15

15

14

14

14

14

16

18

20

20

20

18

16

15

14

14

14

14

14

14

[ &)
~3

14

14

14

15

15

16

15

14

14

15

16

17

21

20

17

15

15

14

14

14

14

14

14

15

[ &)
[o o]

15

14

15

15

14

15

14

14

15

16

21

26

21

18

117

14

14

15

15

14

14

14

[ 8]
(e}

14

14

14

14

14

14

14

14

14

15

15

21

117

16

15

15

15

14

14

15

23

16

16

w
o

14

15

14

14

14

14

14

14

14

15

15

117

18

16

117

16

15

14

14

14

14

14

14

14

w
—

15

14

14

14

14

14

14

14

14

15

17

20

23

23

18

117

16

14

15

14

14

14

15

00

01

02

03

05

06

07

08

09

10

11

12

13

14

15

16

117

18

19

20

21

22

CNT

29

29

29

29

21

26

30

25

29

29

30

28

25

28

29

30

29

30

28

29

30

30

29

29

MED

14

14

14

14

14

14

14

14

14

15

16

18

18

22

18

17

16

14

14

14

14

14

14

14

UQ

15

15

14

15

15

15

15

14

15

16

17

20

22

25

22

21

16

15

14

14

14

14

14

15

LQ

14

14

14

14

14

14

14

14

14

15

15

16

117

18

17

16

15

14

14

14

14

14

14

14

COMMUNICATIONS

RESEARCH LABORATORY,

JAPAN




17

9661°90Y ¥
81 i $ 0

PR T T (U W ol W S P S W T (T S T I T

9661 °00Y €
81 48 s

T D S LA T O O (RO PR R B

9661 °90Y ¢

g W e v O o o G850y

9661 °90Y 1 ise
81 AN 9 0

Lotanabbndie}

LU T TRy

b

(WY)LHOIEH TYALNIA

YAXVTI-3 L

YAXVTI-2

L ¥IXYT-13

FHE Y

(zEW) xoNTN0IYA

YIAVTI-12 L

" A.m v.m.ou. L A.ﬁpm.uu.

-
L
+
+
+

T

T

YIIVT-4 a

T

(31503 (q)ax3

YIXVTI-4

(a)axs

_(aE03

L YIIVTI-d

= (1503 (q)ax3 =
T 1T e

r
[ =
r. =
[
Lo =
|© o
a
F o=
L =
o
]
Tty
L =
=
Fow
~
3

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

i 9 0 81
9661 °90Y ¥

an T Ty T T T T T
966190V ¢

T

e e e I e T PR A B S S H S |

81 NELN 9 0
9661 °90Y ¢

La L S m S e  E e H m e e s s A 2 S S me

i 9 0 81
9661°90Y 1 2L

IYNVYYYM 1Y SIO0Td XYYWHAOS



9661 D0V 8 9661 °90Y L 9661 °90Y 9 9661 °90Y ¢ ise

81 u, g 0 81 A § 0 81 LU § 0 81 A8 $ 0

P S T S . Gadl! RPN ST YT TS U S T, (S 0 (OO (S 30 o . 0 0, o OO ¢ N (S N S | PR U T TR S GO G S (SUNPSE O0 NU S (O B C  y P GO O () S G S (O T

i i TTHTTTHHIN r IIREHUTTEN] F *tanynin S Pt |
" ~
’ r . . Fre
— . p=s
. . . 3 cn
. ._ ) . v
a . " . N w
, - , SN § “ e
N i, W . g P ;
. ’ . L L + =
. . . =
. . ' w o i ' . i
& g o
+ + - =
5 p=s
. ’ o
F . F . + =3
. : p=s
-
L L L LS
T S ST S T S S TR S S S T S AU S Y
i
4] [ .
L
[—
=3
lv.b
Fo
L L L +
i r B lz
L L L S

¥IXVT-3 ¥IIVI-13 L ¥yary1-1

A.Jr. ﬁ.z.m.ou. m-.u.nu. A.mu_m.n.u..
I (a)ars

Targes = 131303 (7)3%3

. —

F + - Fo
-

+ 8 - Lo
~

- L - |y

YIIVI-4 + YIIVI-4 - YIXVI-d YIXVI-d +

18

LN S S S s S S S S S S S B B B B SO B S S B Za o e s e e [ S o e e i A G N SESD LANE B B S S S S Su B B S B S B B B B B L T T T T T T T T T T T T T T T T T

NEL 9 0 81 T 9 0 81 T 9 0 ot [ 9 0 a1

(zHW) XONZNO AN (HY) IHOIEH TYAIYWIA

(zHK) XONZNOIY

9661 °00Y 8 9661 °9AY L 9661°90Y 9 9661 °90Y ¢ 210

IVNVINVM IY SI0Td XYVHHAOS



19

9661°90% Z1

9661°00Y 11

9661°90Y 0T

203 ¥CZ ENTYA CEIDIQINd

EX3 ¥0Z ERTYA CELIOICEEE '(d)Exy
9661°90Y 6
RIS PR LTSN, S R

<
o
o o
Gl
=]
>
w
o B
P
=
]
——
LS &
< m
-
o
LS =
o X
o
Lo
=S

|

YIIVI-13

YEAVT-2

YIXVI-3

¥IIVI-3

T P T

(zHW) xONINOIN

303 (g)3x3

BEIENTITT

YIIVT-d

IS S S e

i .

YIIVT-d

QR INTIFTT)

[l
1
i

WIIVT-d

(zHW) 20NZNOZYL

™

9661

—T T T T T T T T T T

i 9 0

90y 1

T T

1
9661°90Y 11

1
9

T T T

i1
9661°90Y 0T

9

—r T T T T T T T T T T T T T T T T

48 9 0 81
9661 °00Y 6

IUNYYYVYM IV SI0Td XYVHHAOS

Ji0



20

9661°90Y 91

81 4

OB D T ey O O O )

966190V 6T
1

P 0 GO (S O O, SO

0 81

R S ST T S S Tl S Y

966100V ¥
(48

P R

1

203 ¥0J INTVA CEIDICENL
EX3 Y04 FINTVA QEIDICENG

9661790V €1

rla)gos
fla)exs

n

i
B H

-
-
-
-
(=}
.
S
=
e
-
(24
=
=
S =
o =
o
Fo
p=S

.y
r o
- [}
L ©
(=}
- - r (o]
- L L =
(o]
3 F Mo =<
i [ : =
L L L &

L I |

¥EIVI-1 [ ¥IAVI-Z [ WIIVT-3
(4139 () 535 (41803 () 323

- - .- - -y
[ i %
- - to M
- -3 F ©
(=]
o o r (o]
o L L =
(g}
[ i L =
[ [ [ =
=
o + Foe

FEILLEF L [ YAV~ YIXVI-4 [

B R e s o R T M o I M T o - A e  AREEE e o

9661°90V 91 9661°90Y §1 9661 °90Y 11 9661°90Y €1 o0

IVNYYIVM IY SI0Td XYVRROS



21

9661°90V (2

9661 °00Y 61

9661 °00Y 81

EATYA QELIOICE¥E ' (d)E02
ENTYA QEIJICEYE - (4)3X3

9661°90Y LT

PR S

"W

4

(WY)IHOIZH TYOINIA

_E

F ¥IXVTI-3

i

T T T T T

T

¥IIVI-13

A

M__;__:___M._:

YAXYT-3

(zHK) xONZNDEYL

wawmmvw .Aw%uwm

RCELEH

.Aw‘mwm

r r [ r g
I i I L
L L L o =
B L | | ©
(=}
- - o o r [}
L L L - =
o
i [ [ L. 5
[ [ [ [ =
[ [ [ [ =
¥IAVI-4 L ¥IIVI-d [ ¥IIVT-d i ¥EIVI-1 I

—— A R T S T M M ma s

9661790V 02 966190V 61 9661°90V 81 9661790V L1 210

IVNYYYYM IV SI0Td XYYHHAOS



22

9661°90Y ¥¢
1

9661
4

9Ny €t
1

9661 00Y Z¢

203 ¥04 ZNTVA QEI0IQI¥d - (d)Eo7
EX3 ¥04 ENTVYA QEIOICE¥G (&) EX3
9661°90Y 1¢
TIPS LS LN SN |

YIIVTI-3

YIXVI-3

YIIVT-3

UL

YIAVT-d

..“f.. EFLE A.:.u.uw.

YIIVTI-4

/|\

ol

Jaraes .Awmmwm

YIXVI-4

T T

o
9661°90Y ¥¢

T —TT

oM
9661°90Y €7

9

T

T

o4

v T T T T T T T

i 9 0
9661°90Y ¢¢T

T T T T T T T T T T T LT T T

LN 9 0 81
9661790V T2

IVNYYXVM IV SI0Td XYVHROS

Ise
<
—
=
"
o
=
=
m
=
-
®
=
=
=
=
]
P~
=
o
a
o=
I =
o
Lo
L5 —
L =
m
Foe
tS
L
L
Lo
L
-
. =
to =
|~ ©
<
o=
L =
o
o
el
L =
=
)
[~
Fe
L
oin



23

9661 °90Y
A9

PO i L

8

14

9661°90¥ L2

9661°90Y 92

503 ¥04 3INTYA QEIDIQE¥d :(&)30F
X3 ¥04 FNTYA QEIDICEYE ' (d&)Ex3
9661 °90Y G2
PP | VPR | TS S |

<
—
E
-3
a
I
<
=
=
-
S &
° m
-3
1S =
o =
o
=
p=S

¥IIVI-3

n

T T

T

- LEPS S|

T

n

¥IIVTI-2

P 1

YIXVT-3

PR S S S S S S St

(zHR) xONZNOI¥ A

‘TI1T67
JIJ1IJIIIIIIJ|\|\\\1

¥qIVI-4

(g)ax

3

TTTOT () ang

L YAAVTI-4

31503 (7) 253

¥ (a)ax3
o

YAXVT-4

(zHW) xONENOTY

T ™7 T

11N
9661 °90Y 87

T

9

U e e o

T T T T T T T T T T

i 9 0
9661 °90Y LT

(4%
9661 °90Y 97

9661 90V G2
IYNYYYVYM IV SIOTd XYVHKNAS

dil



24

9661°90Y 1€
AN

VI

9661 °90Y 0¢

503 Y04 ENTYA QILIDICENL
IX3 ¥04 INTYA CELIDICEYL

9661 °90Y 67
A .

(WY) IHOTEH TYAIYIA

YaIVI-1

YIXVTI-2

¥IXVT-2

(ZHW) XONENO AN

G INTITTT)

= (d130F  (4)9%3

UL NPT,

r . weoo
I r -y
- l.lu
+ o =
L ©
- r (-]
- - o
L - L =
o
[ [ L &
[ [ [ =
[ [ [ =
[ i i
YIANT-4 i qIEIVT-4 i YIIVI-4 I
T = e B By A R EAS e e S A AT Tan
9661°90V 1€ 9661 °90V 0€ 9661°90Y 62 210

IVNYYYVM IV SIOTd AYVRROS



25

503 ¥0J 3INTYA QEI10Iq3¥d ‘(d)303
X3 Y04 INTYA QEIOICEYd ' (¢&)ax3

9661 °90Y ¥ 9661°90Y ¢ 9661790V ¢ 9661°00Y 1T ise
81 AR 9 0 81 AR 9 0 81 AR 9 0 81 AR 9 0

P N T O R ] S S R W (IS T L (O T L (O ST LR S iy S VR S| PR S S U S S S S S S PN TR S S VN A O VI S TR PR T S A T S O | PR S S T Tl S S S Rt PO SR T VIS 008 OO TR (TR W {

<

o

[}

(=}

>

_ =

' =

. =

-

(2]

-}

-3

=

=
el
..m _..“—
Do

' -y

" | ' bl

1o

o

(=]

1o}

=

(e]

I [ [ 2

[ [ [ [" =

L L L L =

[ ¥IIVT-3 [ ¥IIVT-1 [ ¥IXV1-3 [

P N 2

Tala0s

T35 () an; JT35 (pan;

(a)axz

T

Lo
L o +
L i - +
i : H =
r r H I o
L L e =
©
H L + L S
£ - i L ' - . L =
- + - - =
o
+ Lo
s s - s Fon i~
' + + + =
=
[ [ [ [ =
- t F F
o + o +

0

T
T
T

¥axv1-d B ¥IIV1-4d YqIVT-d

[
FILE [

L T T T T T T T T T T T T T T T T T T T LI S mn S e e S S S LA P i i Se S S s S S S S s e S S Sun S S e S Sun e mun S e s aen Sesm e L S o S mE A S s o S A M i S S S I I B

1 9 0 81 [£3 9 0 ' i1 9 0 81 (£ 9 0 81
9661 °90Y ¥ 9661 °'90Y ¢ 9661 °90Y 2 9661°90Y 1 210

0Z¥0I ICNDENNON IY SI0Td XYYHROS



26

03 ¥0J ENTYA QIIDIQEN¥4

“(da)zog

3X3 Y04 ENTVA QELDICEYA ' (d)ax3
9661°90Y 8 9661°90V L 9661°90Y 9 9661°90Y ¢ isr
g b S p Fag B g o i TS RO A P e T LR L ST L. LI, LN SN
" I ' b s .,...._”_ Nt .m
<
L L=
s e © 3
' . . (=}
\ 5 e N
% - N i fian B9
. - “_ e =
. =
L I =
" . =
i il =]
L | L =
; S =
[ &
LD m
L ©
(=}
F =
L =
(]
[ &
[ =
L
¥AXVI-F I YIRVT-2 L YIIVT-% ¥IXVI-1 [
. (a}303  (4)qx; (d)303  (4)ax; _(a)307 (4323 _m {ala03 . (g53x;3 L
ir/l\ .’/|\\|1. e r
]
lvl =
Lo =
1 L O
: =1
: o o o s Fom=
o L L L " =
l =
i i [ ; [ o
: i i L ' - =
YIXVI-4 i qIEVI-4 ¥IIVI-4 [ YIRVI-4 i
A A - e e RS e L B N e L o M A
9661°90Y 8§ 9661°90Y L 9661°90Y 9 9661 °90Y ¢ 210

0X¥O0I ICNNEAYOY IV SI0Td XYVKKNAS



27

03 ¥04 ZIONTYA QIIDICI¥E (&) E03
BX3 ¥04 ENTYA QELIDICE¥E ‘(&) Ex}

9661°90Y 21 9661°90¢ 11 9661°90Y 01 9661°90Y 6 isc
NSRS | R PR, ppei g O 5ogop.p S8 g g Dy S | A L T T RTINS L PRI L PRI PRI |
.:h AR ATV M i i e ey 'm
.__. <
‘ I s o
. i |
FE T LT L I TN T 1 S L S O T T O IR YL LU a
' " " _. y I
i . . [ =
i r : P ! " 'S )
-
“ -3
L L L lo =
SE
L ]
. i l'l =
i [ =
- L ©
C o =
. L o =
- L =
(o]
[ L o
[ o 2
i [ B
qIXYT-3 L YIEVT-3 L ¥IXVT-3 L YIAVI-3 I
(41393 (4)725 . NCELETIFTT : 1303 () ax; 2 P 1% (a)axy i
. ; - =
- £ o i o4
[ i _ [ S
[ i [ _ =
- F o 1 o e
- L L. L =
(g]
[ i i L. &
i [ [ [ =
L L L [ &
YIAVT-d [ YIAVT-d [ YIRVTI-4 I IRVT-4 i
MRy e s N T A T e T Amamams ey
9661 °90Y 21 9661°90Y 11 966190V 0T 9661 90Y 6 210

0X¥0I ICLNNENNOX LV SIO0Td XAYVHHAOS



28

9661 °90Y 91
1

966190V 1
g,

9
R S A S S S T |

9661°90Y ¥1

203 Y04 ZINTYA QIIOICZ¥d - (d)E0F
X3 Y04 EATVA Q3IDIQI¥d ' (d&)EIx3

9661°90Y €1

(W) IHOIZH TYOINIA

¥3IVI-1

¥3IVI-3

¥3XVT-3

L ¥IXVI-3

(ZEW) XONZNJIN

whwmnww~.ﬁwm-wm

T T T

L

QLT

131303 () 313

YIIVT-4

LT3 (q)an;

L ¥AIVI-d

(zEW) x0NZNBIYL

T —r T T T T T T T

K 9 0
9661°90Y 91

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

i 1 0 '
9661°90aY 61

T —rr T T T T T T

ki 9
966T°90Y P11

o4

T T T T T LS B i S N S e S n i g s m o o s e

81 i 9 0 81
9661°90Y €1

0XYO0I ICLNNENYOX LY SI0Td XYVRRAOS



29

9661°90Y 02
81 AR

T ST SR N e ol B R W T PO

9661°90Y 61
AN

P U

303 ¥0d
iX3 ¥0d

INTYA QILOIAZYL
INTVA QILIJICEYL

9661°90Y LT

i
at

a)
d)

303
ix3

(KY) IHOIZH TVAI¥IA

¥3AIVI-3

YILIVT-2

P

(zHW) xoNZ003Yd

(31363 () 257

¥aIV1-4

YAIVT-4d

VL

(a)ax3

YaIVT1-4

(2EW) xONZNBI¥L

™ L S e s aa o B e Ho aue 2 m

§; 9 0
9661 °90Y 02

I8
9661 90V 61

9

T T T T T

R T T
9661790V 81

L e

PR P
9661°90Y LT

L

| S e T o e e o

9 0

il

0X¥0l ICNQEQYOX LY SI0Td XYYHRAOS



207 Y04 ZNTVA QIIOICE¥d - (d)E03
X3 ¥04 FNTVA QEIOIQIY¥E < (d)Ex3

9661°90Y ¥e 9661°90Y €¢ 9661°90Y 2¢ 9661790V 12 ise
ML LN NN . . LI NS P pepregey 8l o n o o 80, 5 PR S, | RN DL LW S

YIIVI-2

YIIVI-3

PR

L YIXVTI-3

<
—
o
3
(=1
>
=
=
m
—
@
=
=
=
=
-
=
=
©
=]
=
=
o
<

L | =
=

L Fo~

~
L s
- YIAIVT-3 L

TG (g

QLR

X1

SO

= (41807 (g) %3
lm,«/|‘l\n

(zHK) XONZNTYL

YAXVI-4 LEPS S [ YIIVT-d m YIIVI-4 L
A L BRI SLEM LA B T B A L AR L T B S B i RS RIS R R LA S i s TR CL
9661°90Y %2 9661°90Y €2 966190V 22 9661°90Y 12 il

30

OXOI ILNDEAXOX &V maogm.»m¢zznm



31

303 ¥04 INTVA GILOICI™L

§X3 Y04 EATVA QELOICE¥E ' (d)EX3
966190V 8¢ 9661°90Y L? 966190 97 9661 °90Y §¢
PTG LS SIDE. LTI S R LN L NN P RIS LDV L S S PSP S LN L PN SN

<
-
-
-3
a
o
=
L
L]
-
s &
° m
-3
s
LS =
o =
o
=4

(zHW) xONENJIU S

(a)ax3

=

. : L.
- [
[
¥YIXVI-3 i YIAVI-3 [ YIIVI-3 L YIIVI- L
. (4] 203 - = (41803 P ) E T Py — . Ta1303 ()13

g
" r =
i L l =
L L ©
" (=]
- - 1}
- L =
«
r = "<
” : | =
L L L L &

[ ¥IIVT-d [ YIIVI-d I

- R e e

9661790V 82 9661°90Y L2 9661°90V 92 9661°90Y 2 210

0X¥0I ICNDENNOY IV SI0Td XYVYHHAOS



32

966

1°00Y 1¢

9661°90Y 0¢

203 ¥04 INTVA Q3II0I1Q3¥d - (d)E03
X3 ¥04 3INTYA QELIDIAZ¥L - (d)Ex3

9661°90Y 67 isr

TR—
hy,!

it
LT

YIIVI-3

Yax¥1-12

e e T

I e e e e

S

¥arv1-3

R O O T T

ST T

4qIv1-4

LB o e e e i e e e 2

T T T T T T T T

= (a1303

ﬁwmunu

¥azIvI-4

=l 103 (g)303

i

L YIIVI-d

T TTTT

L H
9661790V T¢€

T

T

T T TT

T T

i1

™

T T T

9661 94V 0¢

) U T T T T T T T T T T T T

81 N 9 0 81

(zHW) xONZNOIYd (RY) IHOIZE TYOAIYIA

(zEN) XONZNOIYL

9661°90Y 6¢C PR

0Z¥0L ICNDEONOY LV SI0Td XYVHHOS



33

303 ¥04 INTYA QEIDICE¥d ‘(d)E03
EX3 Y04 INTVA Q3I0IQ3¥d ' (d)Ex3
9661°90Y ¥ 966190V ¢ 966190V ¢ 966190V 1 ise
NS | PIPIEN | F T BPSIrY | SRR | TR S A o o G P ITETINY. LI || PR SR |

Ly
iy

(HY) IHOIZH TYAIYIA

YaIVI-4d

T

¥IIVI-d

.y
bl
(]
©
<
(o]
=
(g}
o r <
. r : , ro=
I I [ [ =
[ L . b
¥3XV1-3 I ¥YIXVI-1 I ¥IXVT-3 . i YEIVI-1 [
()03 gyaxy a1 E0F - (g)3x3 (d)3o3 " (g)3x3 L ta)go3: ) zx3

J!/(‘\.

(ZHW) ZONZNO YA

YIIVT-d L

T T T T T T T

T 9
9661 °90Y ¥

i
9661 °90Y ¢

9

T T T T T T T

T T T

5
9661 °90Y ¢

| e I S e e m e m: e s o i )

9 0 81

L §

LIS S Shr S v S Sum S e N GE SN S mmn o 2 s S |

48
9661°90Y 1

YHVOVRYX IV SI10Td XYVHRHOS

0

Jin



34

9661°90Y 8

81 (AN

v I I Tl i T S S O

PRI

9661°90Y 9

‘(a)aog
“la)axg

203 ¥04 INTYA QIIDIAIY¥L
FX3 ¥0J INTYA QELIDICIYL

9 0 81 (A 9 0
i i

PR S ST N S Tl S S S Y PR VT N TR (O Y N W

A

¥AXYT-2

¥IIVI-3

¥axy¥1-3 L

" 18363

i

Yaz,

IRV

NGRS

YaIVI-4

YIIVI-1

- va.“u.o.w. .”a.u.:»u”uw.w .Mwﬂwm_:w_ _
- i1 f

YILVI-4 L

S T
9661 °9aY 8

T ™7

o
9661 °90Y

i T
9661°90Y 9

T T

—T T T T T T T T — T T T T T T T T T T T T T T T

NELN 9 0 '

9661790V Lse

(zHW) XONENDEY L (WY) IHOITH TYAINIA

(zHW) xONZNOIYL

9661°90Y § Jin

YMVOVHYX IV SIO0Td XYVRROS



35

%03 ¥04 INTYA QILDICI¥E - (d)30F
X3 ¥0J INTYA QZI0ICE¥E - (d)axy

9 0 8T A 9 0

PR S S S S S T IR SO S ! M S VT (T SN S (A0 VIOEY O (O WA, TR 00 A TS ST VI W § I T T S S Gl A WU S T

9661°90¥ 1 9661°90VY 11 9661°90Y 0T 9661 °90Y 6 Isr
43 1

RTYRTIT

(KY) IHOIEH TYNI¥IA

(ZHR) xONZINDBIYL

- H
F . - Lon
; _= : [0 ‘ cr -
i r n r M. =
i + L Lo =
: ©
o _ Il t ol 3N S .-
o . g * gt R Fom
=
S [ ' i r [ o
L . [ 2
' r r [ =
; =]
L B e
r r lz
L L te
YIIVT- L FAVT-4 F
L e e e e e e L e e e e e e e e e e e e e L S I e e e e e e e e e e LA S R e e e ——T T T T T T T T T T T T T T T
i1 9 0 81 1 9 0 81 1 9 81 A 9

9661790V 21 966190V 11 9661°90Y 01 966190V 6 o
YMVOYRYX IV SI0Td XYVHROS



36

9661°90Y 971

9661°90Y ¢1
A

9661°90Y 1
1

303 ¥0d

INTVA QELDIAEEL
INTYA QILDICRYL

9661°90Y €1
L.

PR S

‘(d)aoz
“ld)axy

g
W

i)
v

(HY)IHOTEH TYOL¥IA

r -
B -
i o
©
| - o =]
- r i r (o]
L L ! L =
I o
[ [ ="
[ ] = =
o
HEIVT-T YIAVT-T [ YIIVT-4 [ L
| [
&5 _ : o ]
_— F o
- ™
R [ S
3 F 1]
_—__ | | 5
o
r <
| :-— ” |
m
[ i =
YIRYT- ” YAIVT ﬁ YIAXVI-4 BXVT-
ey o g e g T AT s

9661°00Y 91

966190V 61

9661°90Y ¥I

9661790V €1

YMYOYNYX IV SI0Td XYVHRNOS



37

966190V 02
Lty

i

9661°90Y 61
A

P S S R T

U S R S S S St

303 ¥04 3INTYA QILIICINL
2X3 ¥04 INTYA QILDICIUL

9661°90Y L1
Al

‘(a)ao3
‘(a)

m

(WY) JHOIEH TVAINIA

¥3IVI-3

P

¥3axyI-2

2 P

¥31v1-13

L "

H ¥3xvi-32

{2HK) XONZ00344

tglaog

i

fa)axy

M

:hwmafm

il

Lo hgraxgy

ey -
s [ =
: i Foo iy L2 e
: [ ) . <o
gl ki ' . " : a
g . i ; i =
L S8 | =
L e =
: L : . [m 2
. ) 2 T o - o 2
L . =
i E =
S [ , [~
i [ i
[ : i i
[ . ¥IIVI-4 T [ wazwn-4 i
— L RS o A AR S R T S TR
9661°90Y 02 9661°90Y 61 9661°90Y 81 9661°90Y LT 210

YHVYOVYHVX IV S10Td XYVHHAOS



38

303 ¥04 INTVA Q3I0ICE¥E - (d)EOF

IX3 Y04 EOTYA QELIDIQE¥E ! (d)ax3y

9661°90V ¥7 966190V €2 966190V 22 9661°90Y 12 150

. L S | T S, . L S L " PP L L S T LV A S S
<
o
-3
>
=
m
1]
P
=
-3
=
=
-y
=
(o]
©
=1
1]
=
(]
2
=
=

YIIVT-3 YIRVI-T [

% i) 83 (#0203 :00) iy i
Hx -
LS =
L ©
(=]
+ =
: _ Foa
: : . i [ =
: : it [ =
[ &

_ ! : B
¥IIVI-4 YIXVI-4 YIXVT-d YFXIVT-4d ”
T T T T T - TN S e —T

966190V ¥2 966190V €2 9661°90Y 22 9661°90V 12 210

YMYOYRVX IV SIO0Td XYVRHOS



29

203 ¥04 ZNTYA QEIDIqE¥d ' (4)303
X7 Y04 ZFNTYA Q2I0ICE¥4 - (d)ax3

9661°90Y LZ 9661 °90Y 92 9661 °90Y 627 ise
_ <
=
-3
=)
.
[ 4
=
[}
@
-
-3
=
=
=y
bt
1]
. 5 | L | t. o)
L i =3
i ' r r Fom
H - - + “
L L .2
I I "=
-
L L Fos

3 + +

! L L Fe

YIIVTI-2 YIIVTI-12 i ¥YIIV1-12 I YIIVI-2 [

] j w8208, (adaxg ! .

[ -
| o
L L2 =
L L ©
1 <
: r : F =
F F - =
4 (e}
L L o2
”, ﬂ r ”S\...".nlu

YAIVT-4d YqI¥T-4 ‘.. LEPS LN [ YaIY1-4 [

R e T r R e LI B PO S SR P AL AL L S S T S S re
9661°90Y 82 9661°90Y L2 9661 °90Y 92 9661°90Y 62 ol

YMYOVHYZX IV SI0Td XYYRROS



40

9661 °90% 1€
1

9661°90% 0¢
A

203 ¥O0J4 FNTVA Q3LJIQ3¥d - (d)E03
X3 Y04 INATVA Q310Iq3¥d ‘(d)3x3

9661°90Y 6C
81 u 9 0

(WX)IHOIZH TYAINIA

¥ILIVI-13

YAIVI-3

(zHW) xONZN0EY

..wmuaa...rmuwmf

YqIVI-4d

qqIV1-4d

= 91807 (1) ik

il -

VIRV~

(zEN) XONINOENA

T T T T T T T T T T T

43 9 0
9661°9aV 1€

T T

o
9661°90Y 0¢

T

T

LB e s S S e o s T M e S o o

9 0 81

T T T

o
9661 °90Y 62

YMYOVRYX IY SIO0Td XYVHROS



41

9661°90Y ¢

P S R S S

9661°00V ¢
81 AN

966190V
A

" P

303 ¥0J INTVA QIIDICEYL
IX3 ¥0& INTVA QILDICIYL

9661790V 1
81 43

‘(d)aog
‘la)axg

¥aIvI-3

MWN<A-N

" "

¥IXYT-3

PR

¥IIVI-3

PR n

Awmu

03 (a)ax3 =<

¥IIVI-d

.»Awmuou (a)ax3

(d)go3

(a)z

¥IXVI-d

x

(a)3o3 (g)axg

L # ¥4IIVT1-d

T TT

A

9661°90V ¥

T

9

T T T

T T T T T T T T

T T
A 9 0

966194V ¢

T T T

T S e SE N NN D B G (AR S

[48 9 0
9661°90Y 1T

YMYNIXO0 IV SI10Td XYVHRAOS

(zHW) 2ONZNDEYL (RY)IHOIZH TYNLNIA

(2HR) XONZNI¥d

10



42

9661°90Y 8

9661790V L
AN

203 Y04 3INTYA Q3IJIq3¥d ‘(d)z07
EX3 ¥04 INTVA QILDICE¥d - (d)EX]
9661°90Y 9 96671 °90Y § Ise
e e 8T, oo b e W e 8 e B c s 8 e B

(HY)IHOIZH TYAIYIA

nu»<A|u

m~»<q S

(zHR) XONZNOIYL

muydg u s muwaq m L

PR S N PR

T:uou m:nu
Ilo/{l\

;;o« .?:.muu.

IGICHE A ::3 (a)axs

(zHN) XON3INDEIY L

i [ ”0
: i . [
¢ YIIVTI-4 YIIVTI-4 L ‘v & YIIVI-4 b YaIVI-d
N R S Pr AR R i o A A e Ir FLALELE R L T
9661°90Y 8 9661°90Y L 9661 °90V 9 9661°90Y § J10

YMUNINO IY SI0Td XYYHROS



43

9661 °90Y 21

966190V 11

9661 00V 01

303 ¥0d INTVA CILIDICIYL
IX3 ¥04 FNTYA QILDICIYL

9661°90Y 6
81 A8

PO T i SO I R

‘(d)aoz
f(a)axg

U

isr
-
=
=S
<
~
b o
|
a
e &
P
=
=
-
LS o
S m
=l
LS =
o X
o
=
°

foon i g

YIAVT-3

L PR

T

T

T

T T

YIIVI-3

¥IXVT-2

(zHN) xONZNOTNL

‘w

)aog Awmmwu

o~ o=

Tara03

(0353

Tara03

() 873

(@393 (q)
./i\

(4375 =

- =
+ 3 - S
" L L L o
. i B o
' [ [ [ =
. - i L34
pi [ |v|> -
i _ [ : i [ =
H L ; [ &
: L : YIIVI-d L ' YIXVI-d YIIVT-4 [
g e I e e e Aar S - T
966T1°90Y 21 9661°90Y TT 9661 °90Y 01 9661°90Y 6 210

VMYNINO IV SI0Td XYVKRAOS



503 ¥O0J4 ZATYA Q3IIDIqz¥d - (d)3o7

X3 ¥04 INTYA CEIDICI¥d - (d)Ex3

9661 °90Y 9T 9661 °90Y 61 9661°90Y BT
1

. 9661°90Y €1 ISe
81 A 9 0 81 [4 43

i YIIVI-2 L o ¥axv1-23 L YIIVI-2 L YIXYI-3 L

(HY) IHOIIH TVOLINIA

(zgW) xONENO AN

44

(d) 303 (g)ax3 ., (d)303 ﬁwmunm (a)ao3 (g)ax3 ww ey .Amvuou (a)3x3 =5 3
i e s : - ’ J..’/|\¥I -2 - -
: F [ I [ ; o

YIIVI-4

' YIIVI-4

¥IIVI-4

YIXVI-d

T T T

I
9661700V 91

9

o

T U S S S i (i S S T e G

LN 9 0
9661 °90Y 6T

s
9661°90Y ¥1

9

T T T T T T T T T T T T LT T

LN 9 0 81

9661°90Y €1

VMYNIYO IV SI10Td XYVHROS

(zEW) XONZNDTY



45

9661 00V 0¢

9661 °90Y 8T

¥04 INTYA QILDICI¥L
Y04 INTVA QILDIQI¥4

9661°90Y L1
1

Y. N e . H S RIS (L. PP ST I EEE. T ENG. _ PEP. PRr e |
-<
-
. 3 3 ts =
" s =
=]
i o
L " L , + S &
i . ' 4 =
o -
L L L s a
=
-3
o - r IS =
S =
- r .
L .r o
- - ™
- - ©
i | g S
[ b a
- - -
; e ; B
£ =
F : 3 re
¥IXVI-2 [ YIXV1-2 L yIIVI-3 § ¥ZAVI-3 ﬂ
: (d) 803 (q)ax3 = (d) 3oy (g)ax3 L (g)303 (g)gx3 = (g)g03 -+
: : B L f‘\\l...ll o~ s L
Tl — - L
i r P .
v . r r i [ =
L ; L L LS =
| . | L le
i . s <
o H - - ' om
L & b - I =
(g}
[ [ [ [ 2
: L : , L . L . Lo =
. . L ! L L 4 | =
: : =
o + + F Fow
- o - fe” W=
[ _ ! L L
[ L L : A
¥IXVI-d [ WIIVI-d L ¥IIVI-d L ' WIIVI-d [
T M LI T . MMM T SLEL LI TR T L AR RS S
9661°90Y 02 9661 °90Y 61 9661°90Y 81 9667 °90Y LI din

YHYNINO 1Y SI0Td XYVHRHAOS



46

9661 °00Y ¥¢

9661°90V €27

9661°90V 7T

203 ¥04 FNTYA QIIDICIUL
IX3 ¥0d INTYA QELDIQZYL

9661 °00Y 17

‘la)goz
fla)Exg

ise

(WY) IHOITH TYAINIA

¥IIVTI-3

¥axv1-3

¥IX¥1-3

U T T S G S

¥IIVT-3

A4 PR

(ZHW) XONZN0TY A

_menrw .Awmuww

YIXVTI-4

T T T

Ta)503  (a)ar3

W ¥IIVT-d

(a)zo3

.mvnnﬂ ==

YAIVI-d

Ta)303  (a)ax

YAIVI-4

(ZHR) xONZNOZNL

L S o

i 9
9661 °90Y 92

T L e I e ke /e S s s e

KN 9 0
9661 °90Y €2

T T T T

LN 9
9661 °90Y 227

LG e e s

T a 9 0
9661°9A0Y 12

YHYNINO IV SI10Td ZYVHRAOS

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

0



47

9661 °90V 82

9661 °90Y L¢

9661 °00Y 92

203 ¥04 FNTYA QILIJICINUL

‘la)aog

X3 Y04 INTVA CEI0IQI¥d ‘(d)Ix3

966190V G2

(WY) IEOIZH TYAIYIA

O

Y3ARVI-2

YAINT-2

P S

¥IIVT-3

YAAVI-3

(zEW) xONIN0TY

{a)203
<

(313

¥IIVTI-4

MOECH

Talang

uwwaw%urm Armmwm =
|/|\\-I|||

i YEIIVI-d

Awmuwm

Ta)ax

¥IIVT-d

(2HW) xONEND AN

9661

[{N

—TT

‘oav 8¢

9

TTTTTTT

i
9661°90Y LZ

T

9661

(4N 9 0

o0v 92

T T T T T T T T

81 i 9
9661 °90Y 6T

YMYNIXO

I¥ S10Td XYVHHAS

Jin



48

203 ¥04 FNTVA QFIDIAZ¥E - (d)EO03
X3 Y04 INTVA QELIDIAZ¥E - (d)EX3
9661°90Y 1¢ 9661 °90Y 0¢€ 9661 °90Y 62
MR | N N | . P i 0 a8 WO e ey g

(WY) IHOIZH TYAIYIA

(zEN) XONZNO TN

yaiv1-2 YIIVTI-2 YIXVTI-2
QIO R T QR

[ -
. =
L LS =
©
F r o
+ ]
L L =
o
L Mo =<
L [ =
. =
L + )
L L - &
i I i
d YIIVI-4 + YAIVI-4 L YIAVT-d
..N.ﬂ...v...o...A.mv.....m_ﬁ i L S sl 0 T ..N.ﬁ.....w.....m.....?...
9661°90V 1¢ 9661 °90Y 0¢€ 9661°00Y 62 o0

YMYNINO IV SI10Td XYVHROS



MONTHLY MEDIANS

oF h'F axp h'Es

AUG.1996 135E MEAN TIME(UTC+9H) AUTOMATIC SCALING

h'F STATION WAKKANAI LAT. 45.4N LON. 141.7E
00(01102(03(04/05/06/07(08]09(10(1L1(12/13(14(15|16(17(18(19(20(21]22|23

CNT

MED

vQ

L Q

h'Es
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| 24| 28| 26 21) 22 31| 30| 31| 31| 31| 31 31) 31| 29| 31| 30| 28/ 31| 29| 27| 28| 28 28| 28

MED1103]103(102(102(101/119[115/113]111/109107/105(105/103(103/205/107(113]2111/107[2107/107/105(105

U 0105(104/105(104[105/125[125117(113/111]107/107(107/106107]207(113[119[115/111f114/111/110[107

L 2100100/ 97/ 97) 99/105(113/111/105/1051032103/103/100/103/103[103/103/106/105[105/105[103/103

h'F STATION KOKUBUNJI LAT. 35.7N LON. 139.5E
00(01(02(03(04(05/06(07(08/09(10(11(12(13|14(15(16|L7|18(19[20(21(22(23

CNT :

MED

UQ

LQ

h'Es
00/01(02/03({04(05(06(07(08(09(10|11(12(13|L4|15(16(17(18(19]20(21(22|23

CNT| 25| 23| 28| 24| 22| 24| 30| 29| 31 31| 28] 29[ 30| 30 31 29] 29| 30 26/ 26 25 24/ 27 26

MED1105/203 99[101]103105/119(113/113/109108/2111/107(107/105/2107|111/110{107/107/2103/2108/105/105

U 21109/107/104]103107]1171123119|115(11312123/113/111]111]109/114[119{117113111/108/115/109/109

L 9f101] 99( 97/ 99| 99/ 982113(111]107/107/107105[105/105/103/105{103103/101/101] 99/1032103/103

h'F STATION YAMAGAWA LAT. 31.2N LON. 130.6E
00[01(02(03(04(05/06(07(08(09(10(1L1{12(13|14(15(16/L7|18]19]20(21(22(23

GHiL 10 14

xR 323)306

vo 336318

Lo 294294

h'Es
00(0102(03(04/05(06(07108/09(10(11(L2(13|14|15(16(17|18(19]|20(21(22|23

CNT| 22| 25| 23| 23] 20| 20| 21 29) 30| 26| 23| 28| 28| 27| 27| 25| 26/ 28 25/ 25 26 22| 21| 24

¥ED1107/2105/105/2103/105/105[115(117/113(112(111/109/107/105/107/2109[113[113/111107/107/206/107/107

U 0113/2109/111107/106/106(134/121[117(115/113(113[112{113/113117|119(117/119]116[115/111]111[2113

L 20105]102]103] 99]100] 99107/109/109/207/21032106/105/105103/105(107/107/107105/105103]103/105

COMMUNICATIONS RESEARCH LABORATORY, JAPAN



MONTHLY MEDIANS ofr h'F axo h'Es

AUG. 1996 135E MEAN TIME(UTC+9H) AUTOMATIC SCALING

h'F STATION OKINAWA LAT. 26.3N LON. 127.8E
00101(02/03(04(05(06(07(08(09/10(11(12(13(|14(15(16(17(18(19]|20(21|22(23

CNT 11 10/ 13 19/ 21) 19 18 14 13

KID 264 319/342(320[308|314/295242]  [244

v 284 352/354338327|342(332[292] |317

L9 236 3003309292292290266/216 228

h'Es

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| 24| 24 26| 17| 20| 19) 21| 25 29] 29] 30| 29| 28 30| 30| 31| 29| 30| 28] 27) 29| 23) 23| 25
MED| 98] 97) 95 95/ 97| 95 99/103/105/105/105/107/106[107]107(107]107]105[100 91| 97/ 97| 97) 97
U Ql1o7j102( 97| 97(105/102113/117113]111]119/120{113]113]113/115/113/107]111/105105101/101/104
L 9] 93] 95/ 91 93[ 91( 91| 96| 95{101] 97(101] 98/101/103]101]105[104] 99| 96 87| 95 91| 91| 91

COMMUNICATIONS RESEARCH LABORATORY, JAPAN




FREQUENCY (MH:)

urc

20

15

10

AUG. 1996
18 0

MONTHLY MEDIANS PLOT or foF2
AUTOMATIC SCALING

1 1 1 1 1 1 1 1 1 1

A

XX
X
)

OKINAWA
YAMAGAWA
KOKUBUNJI
WAKKANAI

o
—
N

18 24




52

AUG.1996 fxI

IONOSPHERIC DATA
(0.1MHz)

135°E MEAN TIME (G.M.T. + 9 H

STATION Kokubunji

)

LAT.35'42.4'N LON.139'29.3'E SWEEP 1.0MHz TO 25.0MHz IN 24.0SEC IN MANUAL SCALING
H
N\J00(01102(03(04(05/06(07({08(09(10({11(12|13(14({15|16({17(18]19(20(21(22|23
X A X XX X
1] 50 40 31 69 70| 62 62| 56
XX X
2| 55 45 45 38 38 58 60 58 49 53
J X X X
3 40| 46 46| 45 46 54 50 52 51
XX
4] 52| 45| 42 40| 35 53 56 53 45 52
X X X
5| 50| 40| 38 36 38 58| 66/ 56 55 54
X X XX
6] 54/ 47 43 47| 42 62 58 54/ 51 50
X A A X X Al A
T 49 44 39 64| 59 52
X X A XX X X X
81 48 45/ 42 40 59 55 49 50 49
X X X X X
91 49 43 41 42| 41 63 62| 61 56 55
X X X A A
10) 53 46 46 40| 40 67 58 50
(I (|
11 44 41| 41] 41 40 61| 64) 60/ 58 57
X X X X
12| 52 54| 45 39 38 72| 63| 55 53] 44
X X X X X
13| 46 44| 42 41| 39 62 63 59 55 44
X X X X X
14| 38 41) 39 41| 39 65 66 62 54 43
X X X X X X X0 X
15| 43 44/ 37 36| 32 a8l 46/ 38 42 39
X X Al X X X X
16| 40 47 41] 32 34 49| 44) 43 42
A X X A A
171 a1 40 35 33 55 51) 53
X X X
18| 49 41] 36 43| 40 59 57| 50 48 49
A X X X
19 40 40 38 39 63 62| 63 60| 48
X X X X X X X X A
20 40 38 38 36 35 68 66 58 36
Al A A X
21 40 34 60| 65 61/ 57 57
XX X X X
22| 50| 42| 41] 37| 37 68 68 59 55 38
X X X X X X A
23| 37 36 37 40| 38 78] 86| 56 40
X XX X X
24| 38 39 40 40| 38 68 69 58 46 43
X X XX X X
25| 46 44/ 42 44| 42 g5 71 70| 62| 58
A X X X X X
26) 50 50 48 38 40 70 66| 67 50 46
X X X X X X X X X
27| 41) 42| 40| 40| 36 42 68 64 63 56 55
X X X X X ¢ X X X X
28| 55 46 43 36 34 80 82| 63 56 51
X X X X X X X X X X
29| 53 45| 44| 42 44 87 67 49 49| 41
X X X X X X X X
30| 40/ 39| 38 40| 38 70| 65 62 58| 51
A X X X X X X0 X X
31 sol 41 42| 42 42 g4l 76 49 44| 44
00(01/102(03/04/05(06(07/08(09(10(11(12({13(14|15|16/17(18(19|20(21|22|23
CNT| 28 30 28 25/ 31| 3 300 31] 31 27| 27
X X X X
MED| 48 42/ 41 40| 38| 42 64| 64 58 53] 49
X X X X
U Q| 51/ 45 43 42| 40| 42 70| 67| 62| 56/ 54
X XX X X X
L 0] 40 40/ 38 36 35 40 59 58 50 48 43
AUG 1996 fxI (0.1MHz) COMMUNICATIONS RESEARCH LABORATORY, JAPAN



AUG. 1996

foF2

IONOSPHERIC DATA

(0.1MHz)

135'E MEAN TIME

(G.M.T.

STATION Kokubunji
+ 9 H)

LAT.35'42.4'N LON.139'29.3'E SWEE?P 1. 0MHz TO 25.0MHz IN 24.0SEC IN MANUAL SCALING
H
N\J00([01(02(03/04(05(06(07]08(09(10({11(12|13(14(15(16(17/18(19]20(21(22/23
F| Al A AE G AlJ Al AU A F
1| 44 32 25| 28| 44 53 54 54 43| 54| 62 48 50 62| 64| 56 53/ 49
F| F F F F Al A A A A A F J R
2| 47 37 37| 32 31| 31 39 59 50/ 46 44) 43 47 52| 54| 52/ 43| 45
Al F F F [ A Aw F| F
3 32| 38) 38| 36 38 43 46 49 47 48] 51 52| 55| 58] 55/ 44| 40| 48 44| 43 42
F| F F 8 F I 0 N A A A7 R A VT F
A 43| 36 33 33| 26/ 34/ 36 39 438 65 63| 66 52 46 47| 50| 45 38] 45
F Fl F F F J R A Al Al A Fl F F
5[ 41] 34 32 29 zg 38 43 44| 47 - 59| 67) 58 51 49 44 52 60l 49 47| 46
6| a6 40 35/ 39] 34 34/ 41) 48| 52 55 49| 52| 50 49 50/ 54] 52 52 50| 56 52 48 45| 44
F| Al A F F Al Al A A f‘rh Al
1| 43 37 32) 33| 41] 55| 64 54/ 55 58 59) 53 49 58 53 45
| A F AU RJ RU R A
8 40/ 39 36 34) 33 44| 48] 52 47| 48| 46 52 58] 64 63 55 53 49 43 44 4%
Fl F F A Al A A R F| F
9] 43 37| 33 34'33 37| 42| 49 54 52/ 50] 50 52| 51 50 57| 56 55 48| 48
F| F F| F A Al A Al Al A A Al A
10] 46 39 38 34 32/ 32 43 52 51 56 58 60 61f 52 44
F ; A N A N A A A A A R
11 34 33| 34 31 41 , 60/ 53| 46 54 58 54 52 49
F| F F F F F A Rl A A RE G . F
12 44 47 36 31] 30 32 59| 64| 52/ 59 48| 45| 42| 48| 54 58 66 57| 49 47| 37
F| F F F Al Al A A F
13) 38 36 35 33 33 38 44/ a3 50 58/ 65 54| 58| 54 52 56 57 53 49| 37
F| F F F F A A A
14 30 33 31| 32 32| 36 44| 47 50 58| 58 50 55 55 50/ 50 59) 60| 56 48| 37
F R V F
15| 37 35 31) 30| 26 29 36 52| 65 58 68 570 52/ 57| 48| 53 52 a9 43 42| 39 33 36 33
F| | ) U & A7 R
16) 32/ 41 35 26/ 27 28] 41 45 52 58 72| 58/ 49 49 48| 50/ 54| 50 43| 38 37| 36
F| F A F F F R A A U A Al A
17| 34 32 27| 26) 24] 39 44| 45 53 54 50 50/ 49) 48 55 47) 48| 45 43
F| F F F| F F F R J R F ¥
18 37) 34/ 27) 36| 32 36 47 50 53 51 52| 65| 56| 55/ 50 48| 50 48/ 49 53| 51/ 44| 39 40
F F F Al F F AlJ R Al F F
19 33 32 31 31| 37 38 42 48 51| 48 47| 51| 51 53| 55/ 53 57| 56 56 53 43
A A
20) 34 32 32 30 29 31 47| 52 56 53| 58] 52 50/ 53/ 52 51/ 50/ 50 62| 60 52 28
A~ A § A A A A A il
21 32 27| 30 50| 46 49 54| 52 55 52| 46 46/ 55 56/ 55 50/ 50
F| F| F F F F Rl Al A A A
22| 42| 33 33| 29| 30/ 30] 37| 55 55 61 56 438 58| 58 55 62| 62/ 53 49| 32
F F|l F F R Al Al
23| 29 30| 32/ 32| 31| 31] 42| 58] 55 55 53 56 57 60 58 50 47) 55 72| 80 50/ 34
F §F F E R R i
24| 32 33| 32/ 33) 32| 32/ 50| 54) 50 50 48] 50| 55 61 64 63| 55 50/ 52 61| 63 52| 40| 37
F F F F J R A A J R J R F| F
25) g0/ 39| 35| 38| 34 39 48] 51 59 59 54| 57 52 60| 56 66 82 79 65 64 52 51
F| F§ F A F|
26| 42 40/ 39 3; 34| 500 58] 67 54/ 47| 53] 54| 52 55 61| 62| 61 61| 63| 60 61 43 40
R
271 35 36 34 34| 30| 36/ 46 54] 56 62 58 50| 48 56 64 62 sz 54/ 61) 62 58 57 4; 49
Rl R
28 50 40 37 30 28] 28 49| 60| 55 56 Gi 51/ 48| 58| 64 57 61/ 62 74 76 57 50| 45
A
29 47) 39| 38 36| 38 40/ 41| 57 60| 58 53 56 74| 65 61| 58 63 81| 61 43 43 35
J R U R R F| F
30 34/ 33 32 34| 32 34/ 57 67 55| 51| 53 50| 52 60| 63 57 58| 64 64 64| 59 56 52 43
Al F R J R R U R F F
31 34) 35 36| 36/ 36/ 47] 58 58 58 50/ 57| 64/ 67 66 64/ 57 65 72 78 70 43 36 39
00{01/102(03/04/05(06(07/08(09(10(11(12(13(14(15|16/17/18/19(201(21(22/23
CNT| 28 30| 28] 25 31| 31 28] 26 25/ 23| 20] 20| 20 25| 25 26 28 28 31 30 31| 31 27| 27
F| F| F F F . F
NED| 49 33 3; 3; 31) 34| 44| 52| 53] 54 53| 52| 52| 55 55 56| 55 54| 50 58 57 52 4; 42
F F
UQ 4; 39 3; 35 33 37) 47) 55 57 58| 58 58| 56 60| 64/ 60| 58 58 60| 63 61/ 56 50/ 46
L 0] 34 33 32 30] 28 31 41) 47 ¢8| 51] 49 50{ 49 50 50 50 52/ 50 47 53 52 44| 40| 37
AUG. 1996 tfor2 (0.1MHz) COMMUNICATIONS RESEARCH LABORATORY, JAPAN
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IONOSPHERIC DATA

STATION Kokubunji

AUG.1996 foFl (0.01MHz) 135'E MEAN TIME (G.M.T. + 9 H)
LAT.35'42.4'N LON.139°29.3'E SWEEP 1 .0MHz TO 25.0MHz IN 24 .0SEC IN MANUAL SCALING
H
pN\J00({01(02(03(04(05(06(07]08(09(10(11{12|13/14[15[16[17 18119120(211(22(23
A A N A A A A N A A
1 432440 416
Al Al Al Al AU A] Al A A A UL
2 460 396364352
Al A A Rl A U A L
3 408 42404200 Ja40/424412[388/368
A Al Al Al Al Al Al A AU L A
4 328388 376
L Al Al Al AU A] A A L
5 408 448 a1 400
1 3 T I T
6 380 424/428la40/424/428396/400[372
L Al Al Al Al Al A AU A U A AU 1L
1 4400412396 [300
L Al A A Al A AU A L L
8 372 440 432 3920372
AU IL| Al Al Al A A U A Al A
9 388 4320428416392
Al A Al Al Al A A A Al A L
10 400 400 304
A Al Al A Al Al A A A Al Al LU L
1l 368(336
L A Al AU AU A L
12 380(412(440/432 4320420[416/392/360[316
L Al Al A A U AU A L L
13 408 4320452/420[380/364
Al A Al A A A U Al Al A A
14 4320416
LU AU A TR R A i
15 396/384/416/428/440[436/440 (412396352
A Y| A U A L A
16 400[408/420 [440[440428408/388]348
Al A A U Al Al R A A U A A
17 4200420 420 404[380
I AU AU A [0 A UL
18 336/360/400[416424/448[432/440420/408[384372
L AU R YU A al A
19 276| leo4la120a24] 428424416 340
L L A A A Al A A
20 388 1400440424432 348
I IO A A A AN A A A A
21 400[408 396
U Al Al Al Al A A Al AU A| A A
22 380[396 388
UL Al A A L
23 344/380/412/420(432(444/440/436/428 324
U A R A A A
24 340[344/400[428/440440[452/436/456/420
Il AU A Rl A A A A
25 428/440/4320440436
L L A A
26 Jl392a0sla2s] 448l (4524284200404
I 1 UL L0 L
217 1392412043244 4/aa8la5204364320420404368
I 1 T A R R I ¢ L
28 368l408/416428l440/424/448/448[428
Al Al AU AU Y L
29 384404 140(4520444/420/404/388
UL L L L I A
30 336376408  [436/440[440/440432424[396
L Al L U AU A L A
3d 416/424/436/448le60(4aa/a68/428/408
00(01102/03/04(05/06(07(08({09(10(11|12(13/14(15(16(17(18|19(20(21(22(23
CNT 6| 16| 19/ 14) 16 15[ 17 21] 19 20/ 19 16 6
L L L
NED 336(380[408/420430[440/440[436/428/416[396/368/320
L L U U LU L
U9 340(388/408/428/438leaslaaolaazlaada20/400372336
R U A U A L
L9 328/374l400{a16l424/4324320432424410[388]356/304
AUG.1996 foFl (0.01MHz) COMMUNICATIONS RESEARCH LABORATORY, JAPAN




IONOSPHERIC DATA sTATION Kokubunji
AUG.1996 foE (0.01MHz) 135°E MEAN TIME (G.M.T. + 9 H)
LAT.35'42.4'N LON.139'29.3'E SWEEP 1.0MHz TO 25.0MHz IN 24.0SEC IN MANUAL SCALING

pN\J00(01(02(03(04[05({06(07(08(09(10/11(12]13[14 15116(17(18|19]20(21(22
Bl Al A A Al Al Al A A A AU A
1 212 316(336 300|184
Bl A Al A Al Al Al Al Al Al A& A A
2 284[304/328 240
B U AU A Al A A Al Al Al Al A A A
3 220/252[300[320
Bl Al A Al AU A AU Al A A A
4 276304320 352(336/328/312
B Al Al Al Al Al Al A Al A A
5 228280308
B A0 A A A A A A )
6 236/280[300[332 320[284248
Bl Al A Al Al Al Al Al Al Al A Al A A
1 216/288(312
B A A Al A
8 2120264[292/316/336/336340 332316280
B A Al A J
9 220[272[308/320(332/348[348/340324/312/288260
B Al Al Al Al Al Al A A A A
10 204/252/292(308332
Bl Al A A A A A A A A A Al A
11 272288
Bl A A RIU R Al A A A A A A
12 312332 308276
B Al Al Al Al A A A
13 208264[304/320[332 172
Bl A A A AU A A A
14 260(288(324(344(352(352(340[324/308[272
Bl Al Al Al Al Al Al Al A A A A A
15 344 268
B0 A N A A A A & )
16 2120256296324 300[276236
Bl AU Al Al AU A] Al A A A
17 260[284 332 320[2720236
Bl A Al Al Al Al Al Al A A A
18 264[288(312(324/332
B A Al Al AU AlU A] Al A A A
19 2120260[276296 332316
Bl Al AU Al A Al A A Al Al A A A A
20 288304
B Al Al Al Al Al Al A A
g1 2042720284304 288[228
B Al Al Al Al A Al A
22 2200268 280236/160
BlU A Al A S S Al Al A Al A
23 200248280 356340
Bl A Al Al Al R U R A A
24 268 336[356/344/336/308/276224
Bl Al Al Al Al A A A Al A
25 348/324(304/268
Al A Al Al Al AU RU R U A B
26 280 340[328316284/236
Al A A A Rl R Al A A A
217 256/300 348348]340[320
B R Rl Al Al R Rl R C B
28 1961252296 312|224
Bl Al Al Al Al Al A A R R B
29 248 320[300[2720220
B Al Al Al Al A R A B
30 204/236/284 332 (276240
Al A Al Al Al Al Al Al Al A A Al B
31 308
00101/02(03(04(05(06(07[08(09(10({11(12({13(|14(15(16(17|18(|19|20(21]22
CNT 16/ 24 24| 17/ 8 1| 7| 9 11| 13 16 12 3
A A
MED 2120264/294/320/334/336/352/340/324(312[276/236/172
Al A A UR U A
U9 220[272/304/324]340[348356/342(332[316[284[240[184
Al A A
Lo 204/254/286/308(332(332(348/338]320/306272]226/160

"AUG.1996 foE (0.01MHzZ) COMMUNICATIONS RESEARCH LABORATORY, JAPAN
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STATION Kokubunji

IONOSPHERIC DATA

+ 9 H)

(G.M.T.

135'E MEAN TIME

(0.1MHz)

AUG.1996 foEs

1.0MHz TO 25.0MHz IN 24.0SEC IN MANUAL SCALING
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LAT.35'42.4'N LON.139'29.3'E
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IONOSPHERIC DATA sTATION Kokubunji
AUG.1996 £bEs (0.1MHz) 135'E MEAN TIME (G.M.T. + 9 H)
LAT.35'42.4'N LON.139°29.3'E SWEEP 1.0MHz TO0 25.0MHz IN 24.0SEC IN MANUAL SCALING

H
pN\J00({01/02|03/04(05(06(07(08(09/10(11(12]|13/14(15/(16(17(18(19(201/21/22
E BA AA A A A A A A AA AU A E B
1| 30 14) 38 47) 17] 17 41| 42) 48| 47] 64| 39| 40| 48| 92| 36 54| 70 42| 18 15 15 18
E BE B A AA AA AA A A AA A
2 A34 23 17 19] 13 17A32 50{ 59(128 74| 46| 69 74 46| 40| 32 31| 25/ 26 20/ 22| 20
A A A
3| 76l 18 20| 18| 18] 18] 52| 53] 34/ 43] 36| 36| 44| 35 36| 36/ 39| 25/ 21| 25 18 17| 17
E B E B A AA AA AJA A A A
4| 27 17] 15] 16| 14] 18] 25 31| 44] 50| 67) 88| 72| 46| 56 58| 84| 34| 28 43| 33| 28] 23
E B E B[E B G| G A AA AA A[A A
5 E18 13 17] 14 14] 16 18 2é 35| 64 98[167] 82| .45 48 40| 42| 30 22/ 20| 23 18 19
B Uy
6| 15 18 17) 16) 16/ 18 25 22] 42| 50| 37| 39| 36| 34| 34 35| 34| 28| 25/ 22| 18| 18 18
E B|(A AA A E B A AA AA AlA A A A
T| 17] 14] 54] 56| 17] 15| 26| 50 49 84] s0l132[102 50 44| 34 40| 37 22| 22| 25 15 50
A A A A Uy A A
8| 20{ 18 20| 53| 18] 21| 25 32| 48| 68| 42| 40| 40| 85| 48 56 39 35 27 27 22| 18] 16
E B/[E B|[E B|E B|E B A A A AA AJA A
91 13 14) 14| 15 14] 20 34| 29| 68 49| 75| 52| 93| 36| 43 40| 34| 45| 34/ 35 19 19 19
A A A AA A A AA AA A A A A A
10 18 17) 16 19] 17) 22) 39/114] 32| 82| 83| 46| 56/ 83 64 34 47 99 21| 33 17| 34| 50
A AA A[A AA A]A AA A[A A[A AlA AA A
11| 23 18| 18] 22| 25 18] 93/127] 91j117(179/180117]158{178[107 46 29 25 40| 40| 40| 22
A A Gl GU GA AJA A E B
12| 29 20| 20] 16| 16/ 18 49] 34] 29 30 32| 53 65| 43| 42 33 30 27| 19 19 14 17] 20
E B E B A AA AA AA A G E B
13{ 15| 17 15[ 17] 16 18] 24) 31| 37| 52| 65 85| 88 39 44| 42| 38 23 20| 24| 15| 25
E B GA A A A G A A
141 19 23 19 18] 15 18] 28] 23| 54| 48 713/ 47| 49 12/ 13 Aé 36/ 25/ 19| 28| 32| 19
15( 17 21 17] 17| 18] 18] 20| 40| 38/ 36l 38/ 37| 35 37| 44| 39| 20 27| 26 21| 20 18 22
A A Ty [0 Y U AR A
16| 20/ 18 21 19| 17| 18] 28 65| 38/ 36/ 37| 48| 36/ 44| 33| 33| 30| 26| 38| 54| 31 22| 18
A AE B|[E BIE B A A A A U A A A
17| 22 19/ 50| 14] 14) 15| 35| 40| 42| 35/ 42| 69 38 48 45 37| 38| 84 42z43322 30| 62
E B B
18 30/ 17 14) 16| 17) 18] 27) 36| 40| 42| 38| 45| 41| 34| 32| 31| 31] 26 19 14 14| 22| 16
A A A A Uy A A
19 19 17] 17] 48| 18] 18 23| 30| 36 38/ 41/ 46| 40| 40| 42| 89| 43 32 23 51| 17 18 20
E BE B E B|[E BE B A A Uy A A
20( 14/ 14) 17) 14) 14) 14| 24] 29| 67] 51) 46| 33| 38 34| 35/ 45| 42| 25/ 42| 18] 28] 18 73
A AA A A A A AlA AA AJA A
21| 62 50| 20 44| 21) 18] 25 28] 34| 41) 50| 60| 81/120| 90| 51| 33| 35 19 23| 26| 17| 26
E B E BE B Gl A AA AA AA A
22| 17 16| 15) 18] 13) 16 24| 22| 40| 48| 48] 47| 68| 68 68 67 39 40 33 44| 18 17| 27
E SiE S|U Y| G A A E B
23| 18/ 17) 18 17] 21| 16| 26| 36 37 35 40| 42| 40| 28| 38 69 41| 39 24/ 21] 13| 18] 25
E B[E BE B G G E B
24 19 23] 19 14| 13] 15 24| 34 32 34| 34| 26| 38 42| 36| 44| 39 41) 15 33| 38] 20
A A A A
25/ 25| 28 20 19 19 18 22 27] 87 43| 36 36| 42 38 77 52| 49| 51| 24/ 26 23 25| 34
E B A A Gl G G
26| 14/ 21) 20| 48] 24] 20 20 30| 30/ 35 41/ 38| 50 31 51) 24| 20| 30/ 30/ 23
E B[E B E B G Gl G E B[E B
27| 18 13 13 17| 16 15 22| 29| 34 27 33 37| 27 26| 33| 35| 26| 20 29| 24| 16 15
E BE B E BE B U Y GU G UG G 6 6 C E B[E B
28| 15 15| 16 17 14] 14 23] 27 31| 38| 44| 31 34) 28 20/ 12 16 18
E BE B E B A AA A UG G G 6
29 18 19| 14) 14| 18] 15 23 28| 33 55 72| 48] 44| 28] 26/ 19] 22| 30| 25 26 40| 19 25
Uy
30| 21) 20 18] 19] 20 18] 18| 28| 31| 34 42| 41| 37| 34 35 34| 30 34| 44 32| 40| 18 19
A A
31( g2 17| 28 22| 18 17) 21 39| 33 34| 38| 42| 40| 44| 47 36 34 39 24 23 33| 27| 21
00{01/02(03/04(05(06/07(08(09(10(211f12(13]14(15]|16(17(18/19{201(21122
CNT| 31 31| 31] 31] 31 31] 31| 31] 31 33] 31 31 31 31] 31] 33f 30| 31 31| 31| 31] 31| 31
MED| 19| 18| 18| 18| 17| 18| 25/ 31| 38 43| 42| 46| 42| 39 43] 37| 38| 34| 25 23 23| 18 20
A A A AlA AA AA AlA AJA A|A A]A AA A
U Q| 25 200 20 22| 18] 18 30{ 40| 48 52 72 53] 69 48| 48] 52| 43/ 39 33 33 30/ 27 25
E BE B|E B|[E B|E B[E B G
L0117 16 16 16 14) 16 22] 28 33 35 38/ 39| 38 34| 35 34| 32/ 27 22 20 18] 17| 18

AUG.1996 £pEs (0.1MHz) COMMUNICATIONS RESEARCH LABORATORY, JAPAN
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IONOSPHERIC DATA

AUG.1996 fmin (0.1MHz)

LAT.35°42.4'N LON.139°29.3"'E

SWEEP

135°E MEAN TIME

1.0MHz TO 25.0MHz IN 24.0SEC IN MANUAL SCALING

STATION Kokubunji

(G.M.T.

+ 9 H)

H

\J00[01

02

03

04

05

06

07

08

09

10

ii

12

13

14

15

16

17

18

19

20

21

22

23

14 14

15

14

14

15

14

13

14

16

15

15

16

16

16

15

14

14

14

14

14

15

15

14

16 14

13

16

13

17

15

14

14

17

19

18

15

16

17

15

14

15

15

15

14

16

15

12] 15

14

14

16

15

13

13

14

12

15

16

19

19

16

14

14

13

14

13

14

14

15

16 15

15

14

14

15

14

14

14

15

18

21

21

17

20

14

14

16

15

14

15

15

14

14/ 13

13

14

14

15

14

14

14

14

18

18

19

15

20
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IONOSPHERIC DATA

AUG.1996 M(3000)F2 (0.01)

LAT.35'42.4'N LON.139'29.3'E
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IONOSPHERIC DATA

AUG.1996 M(3000)F1 (0.01)

135°E MEAN TIME

STATION Kokubunji

(G.M.T.

+ 9 H)

LAT.35'42.4'N LON.139'29.3'E SWEEP 1. 0MHz TO 25.0MHz IN 24.0SEC IN MANUAL SCALING
H
n\J00({01/02/03(04(05/06/07(08(09{10(11(12|13({14|15{16(17|18(19]20(21]|22|23
Al Al Al A A Al A Al Al A
1 3900409 381
Al Al Al Al Al Al Al A A A U L
2 381/364/345
Al A A Rl A J\ L
3 372 1391415 (385384370 (369
Al Al Al Al A Al Al A Al A A
4 376378 361
1 Al Al Al Al A A A A L
5 375 334
A A & R T T 1 T
6 367 402(398[402/384/385/389(357(376
L| Al Al Al A Al A A A Al AU L
1 374 383
L Al Al Al A Al Al A A A L
8 381 342 365
AU I A A A A A A A &
9 3172 3183 373
Al A Al A Al A A A A A L
10 390 378 382
N A A K A A A K A A IU L
1 360[352
L A Al Al A A L
12 367(380/391/428 380[352/350[333
L Al Al A A Al A A L L
13 375 369 352
Al A A A Al A Al A A A
14 395
Ll A A H A U R R A A L
15 371/348387)393(397 3731376
A Y A A A
16 401 405 4009/379(366[360
Al Al A Al Al R A A A A
17 392 416 368
L A A A Al A H m UL
18 365 380 3954110397|369]345
L Al AU Rl Y A A A A
19 414 [394/407 404
Ll L A A A Al A A
20 360 397(381/394/386 372
L I K & A A A A A& i
21 388 359
Al Al Al Al A A Al A A A A
22 365
U L A Al S Y Al Al A A
23 358 (3820399 [3500 [402/370 318
L A H Y R Al Al A
24 353|  [3921395/408/403)376 1386357
L A A Al R A A A A
25 3830414[358/381
L L A A A
26 361(379396 13671 |3683771377)363
L L H H UL AU L
217 375(362/386/391/386/383/390/366/359/370[358
L Y Al Rl R Il C L
28 388377 (383 |404390(385(362
Al A A A Y A
29 3450373 348[362(348343
UL L L L A& A L A
30 ] 358(376(383 35703930372/362/356]371
L A Y A A A L A
31 381(397 381 364/356
00(01102(031041(05(06(07(08(09({1011{12(13|14(15/16(17/18/19(20(21]|22(23
Cye 6| 12| 15/ 10/ 10] 11| 14| 14 12| 16 13 14 6
L L
MED 362(370[380/396/387(390[393(388/384/372|366/360/3438
L
v 37237738839340%403404395386380372369382
Lo 358(363]375/391/380367(381/381/368[362(356/350[333
AUG. 1996 wM(3000)F1 (0.01) COMMUNICATIONS RESEARCH LABORATORY, JAPAN




AUG.1996 n'r2 (kM

IONOSPHERIC DATA
135'E MEAN TIME

)

STATION Kokubunji

(G.M.T.

+ 9 H)

LAT.35'42.4'N LON.139'29.3'E SWEEP 1.0MHz TO 25.0MHz IN 24.0SEC IN MANUAL SCALING
H
p\J001({01/02(03/04(05(06/07(08({09(10(11{12(13(14({15/16(17(18(19]201(21/22/23
E A E A A G A Al Al A
1 336294[290[312 390322  |394
Al Al A A A Al Al A 4 Y L
2 274 302 3361442  |436/320
A A A
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5 370 344[294/292]330/336
A
6 328|322296/368(338/392(384[370/336(336290[276
LE A Al A Al A
1 362372|264 456/3600290/280/296/270
A A Y Y AE AE A
8 260/328 486 372/380[286/268/272
A AE Al Al A A E A A
9 296308 1344 388(402/368[324/296/284
A A Al A Al Al Al A A
10 296 322 358/324/ 264
N K A K A A A A & A
11 274/270[332
L A Al A G
12 3200 [310/260404/290 4200426 [366/306/286
Al Al A A
13 2700286 332(2920320[292/278]268
Al A A Al
14 Lzsc 290[288(388320] (292304
Y A
15 336352278362290318438326354324308258 '
16 420348/332/286/286440(376386320268
Al A A A AE A A
17 344 |264/308  |370] [356/404298 i
18 310[296306/340[372/274[278324/328(370[298|308
Al Y Al
19 2200 276302338 3520362  [312)284
A A Y E A
20 246262 [424/350/298/328/358[378/356/298/302/316
A A A A A A
21 264  260[284/294 326/304/294
Al Al A Al A
22 270(286/282/260 314276270
L Al A A
23 3320272|284/276332/316/338/298292] [308/336[330
J.\
24 288276/286/306350[418/370/320/300294288/296
A Al Al A A
25 246  [268/298304/316398  [300[366/314
A A E A
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217 300260298284288424412366316298288290
28 260222(272/286/276330[316/342(318/346] 288
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81 284/24212720266/360322|354/306/324/304/326/288
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CNT 1] 18] 24| 22 21] 19 18] 18] 24| 25 26/ 27 28 14
1 U
NED 32028%280283299332322361361341328308291274
U 332328[298/346360/374[392(402/371(370{324/304[316
L9 264263b64279290302316325317304292281270
AUG.1996 n'r2 (xM) COMMUNICATIONS RESEARCH LABORATORY, JAPAN
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IONOSPHERIC DATA STATION Kokubunji

AUG.1996 n'F (KM) 135'E MEAN TIME (G.M.T. + 9 H)
LAT.35'42.4'N LON.139°29.3'E SWEEP 1.0MHz TO 25.0MHz IN 24.0SEC IN MANUAL SCALING
H

N\J00[01(02/03/04(05(06/07(08(09(10({11(12]13[14[15[16]17 18(19(20(21(22123
A A A A Al Al A Al A Al Al A Al
ll260l256 326252 234222 238 264/2402720276/282
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13)290[266278278/248/240234]230[252 254 232(228[252|262(230[242[246
A A Al Al Al A Al A Al Al Al A A
14 284/338/284/274[240[252/224 210 2701256/262/258236/278
A A A A A A A A
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A A A A Y A Y A A Al A )
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A Al A A A A Al AE Al Al Al A A E A A A
1702800278 |298324]282 206 202 274 270[342
A Al A A Al A H H A A
18 238/286/274/252/312/256 232 200/178[174{242/228|244/242[232] 258250
A A Al Al Al Al A A A Al
19102820274/290 |280[248[210[222[232]216 230 254/  [2620244/244226
A A A A N A A A
20244/268278262[270248244230 210[240[184/208 224/ |2620234/230 278
N A A A A A A A A A A& A A ) )
21 328  [368l258226/222[220 248] [254/2800292/244/318260
A A Al Al Al Al Al A Al Al Al AE A
22230[2220274/318[258[254[236]230 284/228/2300228/216
Al A S S| A Al Al A A A Al A
23(280278/3020284[266/256244] 236216 1720246 262|206222/294
A A i YE AF A A A A A A A
24 |a9g/344/30026202720272242] |216204/188[184[232 |240[262 252/260[262(256/322
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IONOSPHERIC DATA sTaTIoN Kokubunji
AUG.1996 n'E (kM) 135'E MEAN TIME (G.M.T. + 9 H)
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B. Solar Radio Emission
Bl. Daily Data at Hiraiso
200 MHz

Hiraiso August 1996

Not available until system improvement is completed.

B. Solar Radio Emission
Bl. Daily Data at Hiraiso
500 MHz

Hiraiso August 1996

Single-frequency total flux observations at 500 MHz

Flux density: 10 22Wm 2Hz—l
UT 00-03 03-06 06-09 21-24 Day
Date
1 31 26 26 24 27
2 25 25 28 24 25
3 24 24 24 24 24
4 23 22 22 22 22
5 22 23 24 22 23
6 23 23 23 23 23
7 23 23 22 22 23
8 22 23 22 22 22
9 22 22 22 22 22
10 22 23 22 22 22
11 22 22 22 22 22
12 22 22 21 22 22
13 21 21 23 23 22
14 21 21 21 22 22
15 21 20 20 20 20
16 21 22 22 21 21
17 22 22 22 21 21
18 21 21 20 22 21
19 21 22 23 21 22
20 22 22 22 21 22
21 22 21 21 23 22
22 22 22 23 23 23
23 23 23 24 23 23
24 24 23 24 22 23
25 23 24 23 23 22
26 23 23 23 22 23
27 22 23 23 23 23
28 23 23 24 24 23
29 25 24 24 25 25
30 25 25 26 25 25
31 25 24 24 24 24
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B. Solar Radio Emission

B2. Outstanding Occurrences at Hiraiso

Hiraiso

August 1996

Single-frequency observations

Normal observing period:

1955 - 0920 U.T.

(sunrise to sunset)

AUG FREQ. | TYPE START | TIME OF DUR. FLUX DENSITY POLARIZATION
TINE MAXIMUN (10 22Wm ZHz 1)
1996 | (MHz) (0.T.D (U.T.D (MIN. ) PEAK MEAN REMARKS
1 500 |27 RF 0012.6 0202.3 184.0 10 4 0
500 8 S 0141.0 0141.1 0.5 7 = WL
1 2800 |20 GRF | 2317.0 2317.5 2.1 4 2 0
500 |42 SER | 2317.2 2317.6 0.7 12 - 0
22 2800 3 S 0753.0 0754. 1 3.8 28 1 0
500 3 S 0754.5 0755.7 1.2 2 = 0
200 8§ S 0807.5 0807.7 L. 2 60 B ¥R
500 |46 C 0812.5 0815.3 10.0 11 3 0
2800 |20 GRF | 0812.5 0821.1 18.0 8 2 0
28 2800 1S 0250. 5 0252.0 3.5 3 = 0
500 8 S 0251.7 0252.0 0.7 8 - 0
500 3 S 0802.7 0803.8 3.0 13 3 0
2800 3S 0802.7 0804.0 3.0 34 6 ¥R
200 4 S/F| 0802.7 0804. 3 23 11 2 0
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B. Solar Radio Emission
B3. Summary Plots of F,,, at Hiraiso

August 1996
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RADIO PROPAGATION
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RADIO PROPAGATION
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C. Radio Propagation
C2. Phase Variation in OMEGA Radio Waves at Inubo

Inubo August 1996

(deg. ) NORWAY — 13.6 kHz
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DAY
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I
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AUSTRALIA — 13.6 kHz
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DAY

ARGENTINA — 13.6 kHz
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DAY

Note : As for LIBERIA-13.6 kHz, no record during 13 July 0733 UT to

9 September 1645 UT, due to transmitter maintenance.

Polar Cap Phase Anomaly (PCPA) on Norway-Inubo Circuit
NONE



C. Radio Propagation

C4. Sudden Ionospheric Disturbance

(a) Short Wave Fade-out (S¥F) at Hiraiso

Hiraiso

33

Time in U.T.

AUG.

Correspondence

Drop-out Intensities(dB)

Solar Solar

1996 Start Dur. | Type | Imp. X
Co HA AUS MOS BBC Flare Burst
None
NOTE CO:Colorade(¥¥V) HA:Hawaii(WWVH) AUS:Australia MOS:Moscow BBC:London
¥ Optical and X-ray Flares
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(b) Sudden Phase Anomaly (SPA) at Inubo
Inubo
Aug. S P A
1996 Phase Advance (degrees) Time (U.T.)
Date | Q/N Q/L Q/LR | Q/AU Q/H Q/ND Start End Max i mum
7 — 7 2320 2335 2323
22 = 148+ 0742 1000 0756
23 = 18 0720 0744 0724
28 = 14 0803 0832 0808




IONOSPHERIC DATA IN JAPAN FOR AUGUST 1996
F-572 Vol.48 No.8 (Not for Sale)

EHERE H ¥ (199648 )
wmAsK £ 85 (FEEMm)
19964E12 H14H  FiI
19964E12 A20H 34T
A e e RO GIE e =G e C IR T
AT BT T184 BEARNEFETTEIALET 4 TH2 — 1
B (0423) (27) 74 7 8 (H#)

Queries about “Ionospheric Data in Japan” should be forwarded to :
Communications Research Laboratory, Ministry of Posts and Telecommunications,

2-1 Nukui-Kitamachi 4-chome, Koganei-shi, Tokyo 184 JAPAN



