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INTRODUCTION

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

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

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

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

Al. Automatic Scaling

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

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

a. Characteristics of Ionosphere

foF2 Ordinary wave critical frequency for the 2 layer

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

fmin Lowest frequency which shows vertical ionospheric
reflections

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

hWF Es and F layers, respectively

b. Descriptive Letters

The following descriptive letters are used in the tables.

A Impossible measurement because of the presence
of a lower thin layer, for example Es (for foF'2).

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 fESs).

N Impossible automatic scaling because of complex
echoes.

Blank No digital record because of trouble in the auto-
matic data processing system, but existence of film
record.

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

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

Median (MED) is defined as the middle value when the
numerical values are arranged in order of magnitude, or the
average of the two middle values if there is an even number of
values.

Upper quartile (UQ) is the median value of the upper half
of the values when they are ranked according to magnitude;
the lower quartile (LQ) is the median value of the lower half.

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

d. Reliability of Automatic Scaling

The results of the comparison between automatically-
scaled values and manually-scaled ones showed that hourly
values of foF2, fEs and fmin were scaled within a difference
of 1 MHz from about 90, 90 and 99 %, respectively of the
test ionograms.

e. Summary Plot

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

A2. Manual Scaling

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

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

a. Characteristics of Ionosphere

IxI Top frequency of spread F trace
;g?f Ordinary wave critical frequency for the F2,
ToE Fl1, E and Es including particle E layers,
foEs respectively.
Blanketing frequency of the Es layer, e.g. the
fbEs lowest ordinary wave frequency visible through
Bs
fmin Lowest frequency which shows vertical iono-
spheric reflections
Maximum usable frequency factor for a path
M(3000)F2
M;}OOOjF] of 3000 km for transmission by F2 and FI
layers, respectively
h'F2 Mini 7 : :
WE inimum virtual height on the ordinary wave
WE for the F2, whole F, E and Es layers, re-
WEs spectively
Types of Es See below  b. (iii)




b. Symbols

(i) Descriptive Letters

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

Measurement influenced by, or impossible because
of, the presence of a lower thin layer, for example Es.

Measurement influenced by, or impossible because
of, absorption in the vicinity of fmin.

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

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

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

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

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

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

Presence of particle E layer.

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

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

Conditions are such that the measurement cannot be
interpreted.

Measurement refers to the ordinary component.

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

Range spread present.

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

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

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

\ Forked trace which may influence the measurement.
W Measurement influenced or impossible because the
X
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echo lies outside the height range recorded.
Measurement refers to the extraordinary com-
ponent.
Lacuna phenomena, severe layer tilt.
Third magneto-electronic component present.

(ii) Qualifying Letters

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

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

D Greater than.

E Less than.

I Missing value has been replaced by an interpolated
value.

J Ordinary component characteristic deduced from
the extraordinary component.

M Mode interpretation uncertain.

(6] 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.

8} Uncertain or doubtful numerical value.

Z Measurement deduced from the third magneto-

electronic component.

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

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

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

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

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

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

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

B1. Daily Data at Hiraiso

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

the time when no radio emission burst is taking place. The
intensities are expressed by the flux density in 10722 Wm™
Hz™* unit.

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

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

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

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



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

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

B2. Outstanding Occurrences at Hiraiso

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

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

SGD Code Letter Symbol Morphological Classification

1 S Simple 1

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

SGD Code Letter Symbol  Morphological Classification

25 R Rise A

26 FAL Fall

27 RF Rise and Fall

28 PRE Precursor

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

40 F Fluctuations

41 F Group of Bursts

42 SER Series of Bursts

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

46 C Complex F

47 GB Great Burst

48 C Major

49 GB Majort

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

RorL right- or left-handed polarization,

W, Mor S weak, moderate or strong polarization,

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

00 polarization degree of less than 1 percent.

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

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

C. RADIO PROPAGATION

Cl. H.F. Field Strength at Hiraiso

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

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

C2. Radio Propagation Quality Figures at Hiraiso

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

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

I very poor (very disturbed),
2 poor (disturbed),

3 rather poor (unstable),

4 normal,

§ good.

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

CNT number of observed values, ¢ artificial a ccident,_
MED median, S propaganonal accident,
UuD value of the uppermost decile when they are U 1naccu1_'a'te.
ranked according to magnitude, The column of conditions presents a record of the forecast
LD value of the lowest decile when they are of radio propagation conditions which is applicable to forth-
ranked according to magnitude coming 12 hours and broadcast six times per hour from JJY
U uncertain, ’ (Japan Standard Wave) station. The conditions are denoted as
E less than, follows:
C influenced by, or impossible because of, any N normal,
artificial accident, U upstable,
S influenced by, or impossible because of, w disturbed.
interferences or atmospherics.
Characteristics Transmitter Receiver
Station Call WA 'A% WWVH
Locatio? 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 % —
Antenr¥a X /2 vertical \ /2 vertical 4.5 m vertical rod
Bal?dwu?th — — 80 Hz for upper sideband
Calibration — —_ Every hour




Data on geomagnetic storms which are often correlated
with radio propagation disturbances are tabulated based on
reports from observation at Kakioka Magnetic Observatory,
Japan Meteorological Agency. Time (U.T.) is expressed in
hours and minutes (or tenths of an hour), and range in
nanotesla. When they are uncertain quantitatively, /’s are
used to replace the numerical values. Continuation of a
geomagnetic storm is denoted by ---.

C3. Phase Variation in OMEGA Radio Waves at Inubo

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

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

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

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

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

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

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

D greater than,

E less than,

U uncertain or doubtful.

Types of fade-out are as follows:

S sudden drop-out and gradual recovery,

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

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

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

Correspondence of solar optical and X-ray
flares, and solar radio burst to SWF is marked
by X, being determined with data from interchange
messages of IUWDS and observations at Hiraiso.

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

b. Sudden Phase Anomaly (SPA) at Inubo

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

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

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

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

D greater than,
""" from those of the 15 MHz wave for WWV and WWVH. E less than,
Values of start, duration, type, and importance are obtained U uncertain or doubtful.
from data of the circuit whose drop-out intensity in dB is
underlined as xx. When these quantities could not be deter-
Transmitting Stations
Radiation Arc Distance
. Frequency
Name (Geographic Coordinates) Call Sign (kHz) I;%%r fror?k:;lilbo
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
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HOURLY VALUES oF FES AT KOKUBUNJI
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HOURLY VALUES oF FES

AT YAMAGAWA

15

NOV. 1991
LAT. 31.2N LON. 130.6E SWEEP 1MHz 10 25MHz AUTOMATIC SCALING
v
N1 203|10410506[0 7108|091 0|1 111211 3]14[{15[16|17(18[19|20|21122123
SRR R B G 6|G|lGl61G18 6IC GG G
1] 33| 33| 39| 30 42 29| 29
BEIE R R C G G
2 29| 44| 81| 59| 62| 04| 90 41 40| 50| s8] 30| 32/ 24
B8 |BIBIE BT E |G B e 6|8
3 31| 40| 54 53 53| 52| 50 29| ap| 32| 44
Glc6loloclclc]lcl6|oo o RIE G o G 5
4 59 48 32| 25 30
ETETETGIE |6 |5 AR R E: R ER R
S 29 54] 54] 38 28
S R e EIElETE D c|C
6] 32| 24 48| 50| 55 | 25| 36| 36| 58] 40
G R S S A R E
7] 33 29 27 s6| 60| 48 65| 57| 34
G HIEE SRR G o I I e N R EREERES
8 25 53 41| 42| 51 31
BEREE 6 G E G G B
9 24 26| | 43| so| 45| 48] 45 44 38 04 24| 33| 25
6161|656 5 TS | B GG B BERERE:
10 40 51 so| 61| 89] 57| 57| 44| 31
N R R A R R ETC I E EICIEICIE Bl ETE
11 48| 43| 45 41
BB o ETE TG R B R
12 51| 51| 45 36| 26| 30
R R RS ETE G EICIEIE CIC ICIEIE TS
13 39| 38 50
N S G E G EIE T I E(EIE[E|E |G
14 30| 38 48| 48 42
AEREEEE R R R G AR EE R G
15 41 41 30| 30
SN 5 |G & [ElE ¢ G 1o § BRI
16 32| 28 48| 48 63 39 49| 28
B 66|l l6lclGlclC Glclclcleiclc G ETE
17 47| 32| 29 04
BT [T ETEIEIE R R
18 32 43| s@| 75144 82| 58| 39| 44
EIEIE|[EIC | EIGIGIE e |G GG 8
19 43| 44| 47| 71| 72| 44] 41 24| 24 24
IR IR EREE G G R RS
20] 24 28 43| 44| 43| 48| 49| 43| s8] 50 31| 38| 30
Glolclclclclclclc o clclc olclclc o s CIC |0
21 ) 2| | 27
RN R B G B G 516 (G
22 29 57 so| 52| 43| 49| 40| 61/ 40 24
E T IEIElE ElETEIE |5 1E G R
23 46 s8| 61| 45| 38| 39] 34| 32| 23 29
AEEEER R R c [0 G o G
24 43| 42| 44 41| 27] 31 26
R R B TE BB IETElE [ClEIE |G |G
29 29 42| 54l 44| 47
W R R EIE|E G B E ETE
26 45| 44| 44 40 25 26
R R N e G N NS B
27| 30 24 52| sa| 73)114] s8] 36 11 24
Glo|G|[6lcfclc el |6 G O I I e NS
28 46 49| 49| 52| 87 23
GG | G|lelB e B eI IElGIclGclelc |GG NN I
29 32 33
BENERLE K B IEIE EETE ETE 6 ElG c
30 50 40| 40 29 40| 26
Sl
PoOVIV2304|0506/0 708|091 01 111211 3|14]15[16|17|18[19]|20(21122|23
CNT| 30| 30| 29| 30| 27| 27| 28| 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 30] 30| 30| 30| 30
MEOl6 |6 |c|ololc|cloloclolol44lo2lololo]lolelislolslcls s
U0l |o|oc|c|c|c |6 |29]c |a2]as|s2]| 4] se| 52| 46] 40 38| 31| 31 6 | 23] 24| ©
L Bglelocleleleslealeleolelolelelalelelelelalosleicis |6
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HOURLY VALUES ofF FMIN AT YAMAGAWA
NOV. 1991
LAT. 31.2N LON. 130.6E SWEEP 1MHz 10 25MHz AUTOMATIC SCALING
DH 0102031040506 |07[08[@9|10]11{12{13[14]15]16(17]18]19]20]21]22]23

15 15] 15] 15 15| 15| 16] 20| 26| 42| 39) 39| 40| 38| 36) 21| 23| 15| 15] 15| 16| 15] 15

15] 15] 15] 15 15| 16| 15} 17| 22| 33| 35) 35| 38| 38| 23] 38| 16] 15| 16} 15 15] 15] 15

15| 15| 15} 15] 16] 15| 15| 15) 16| 24| 39| 41] 46| 42| 36| 18] 16] 17| 15| 15] 15] 15] 15| 15

15| 15| 15| 14] 15| 15| 15| 24| 17{ 17| 18] 39) 41| 41| 43| 29} 16| 32| 15| 17] 16| 15| 15] 15

15f 150 15| 15| 15| 16} 33| 38| 38| 40} 39| 4@| 38| 17) 16| 21| 15| 15] 15] 15[ 15] 16

15| 15} 15| 15} 15] 15| 15] 15} 17| 23| 36| 38} 4@| 42| 39| 23] 17| 15| 15| 15] 15] 15] 15] 15

15| 15| 15| 15) 15| 15| 15| 16] 18| 43| 23| 36| 36| 34| 38| 23] 20| 22| 15| 15] 15] 15| 15] 15

o |||~ lw|n|—
o
o

15| 15| 15} 15} 16] 15| 15] 17| 16| 20| 23| 26] 39| 42| 38] 22] 2@| 16| 15| 16] 15] 15} 15] 15

9 15 15| 15 15| 15| 15} 16| 28| 33| 38| 35| 39| 38| 34| 17| 24| 18] 15] 15] 15]| 15] 15
10 15| 15| 15| 15 15| 15] 18] 18] 23] 36] 40| 38| 35| 17) 24| 15| 15| 15] 15| 15| 15] 15
11) 15| 15| 15| 15} 15| 15| 17] 17| 18] 17] 21| 27| 39| 41| 38| 23] 18] 23| 15| 16] 15[ 15| 15| 15
12f 1s] 15 1s] 15 15| 15| 18| 18] 22| 38| 38| 35| 27| 24} 17| 15| 18] 15| 15| 15| 15] 15
13] 15| 15| 15| 15] 15| 15| 15| 15] 18] 17| 21| 39| 35| 38| 24| 33] 17| 22| 15| 15] 15| 15| 15| 15
14] 15| 15| 15| 15] 15| 15 15| 17| 17] 24| 27] 26| 32| 24| 23| 22| 22| 15| 15| 15| 15]| 15| 15
15| 15| 15| 15| 1s] 15l 15| 15 22] 15| 17] 26| 36) 38| 39| 24| 21] 17| 23] 15| 15| 15| 15| 15| 15
16} 15| 15| 15| 15] 15| 15| 15| 17] 18] 21| 24| 36| 39| 34| 37| 21| 16| 18] 15| 15| 15| 15| 15] 15
17 15| 15| 15| 15] 15| 15| 15| 15] 15| 16| 24| 43| 38| 26| 20| 18] 20| 15| 15| 15] 15] 15| 18] 15
18] 15| 15 15| 15 15| 15] 15] 15| 17] 20| 23| 27| 24| 18] 17] 18] 21| 15| 15] 15| 15| 15] 16
19] 15| 15| 15| 15] 15 15| 21) 18] 15| 18] 18] 23| 34| 21 18] 16| 15| 15| 15] 15| 15| 15] 15
20 15| 18| 15| 15] 15 15| 15| 18] 22| 38| 34| 27| 34| 18] 18] 18] 15| 15] 15] 15| 15[ 15|15
21 15| 15| 15| 15] 15 15| 17] 15| 18] 20| 38| 24| 20| 21| 17] 18] 22| 15] 15| 15| 15| 15] 16
22] 15| 15| 15| 15] 15 15| 15) 18] 18] 18] 20| 28| 22| 17| 17] 15| 15] 15| 15| 15| 15| 15| 16
23] 15| 15| 15| 15] 15| 15| 15| 21] 18] 14| 17| 33] 18] 23| 21| 16] 15] 15| 15| 15] 15| 16] 15] 15
24 15| 15| 15| 15] 15| 18] 15| 15| 16] 18] 18] 24| 30| 23] 16| 17| 17| 15| 15| 15] 15| 15]| 15| 15
25| 15| 15| 15| 15] 15| 17] 18] 15] 18] 18] 17| 23] 24| 20| 20| 16| 26| 21] 15| 15| 15| 16| 15] 15

2b 15| 15| 15| 17} 15| 15| 15| 20| 16] 16| 16| 20 23| 23| 18| 16} 16] 16| 15| 15] 15| 15] 15] 15

2 15/ 15] 15] 15] 15] 15 171 20| 18| 17| 22) 22| 22| 20| 20| 15] 16| 15| 15] 15/ 15| 15|16

28 15| 15| 15| 150 15| 15| 15| 20] 16{ 17| 16| 20f 18| 20| 17| 16} 17| 2@| 16| 15] 15] 15] 15| 15

29 15) 15) 15f 15} 15| 15| 18| 20| 17| 16| 21| 350 22| 21| 22] 17} 15| 15} 16| 15} 15| 15} 15| 15

30 15| 151 15] 15115 18| 18] 15[ 17| 23| 21] 35| 36| 16] 16} 15| 21| 15| 15} 15| 15} 15| 15

31

0001|02|03[04|05(06|07108(09|10|1 1{12]1 3|1 4]15]16[{17]18|19]2012122|23

w

CNT| 3p| 29| 29| 30| 25| 23| 28] 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 30

MED] 15| 15| 15| 15] 15| 15] 15| 16| 16| 17| 22| 35| 35| 34| 24| 18] 17| 16| 15| 15| 15| 15| 15] 15

U0l 1s]| 15| 15| 15]15|15]15| 18| 18| 22| 26| 38| 39| 39| 38| 23| 20| 22| 15| 15|15} 15] 15|15

L O} 15| 15| 15| 1sf15|15l15]15f16] 16| 18| 23] 24| 23| 20| 17]16]15) 15[ 15| 15| 15[ 15]15
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26.

HOURLY
NOV. 1991
LAT.

3N

LON.

VALUES oF FOF2

127 . BE

SWEEP

AT OKINAWA

IMHz 10 25MH7?

AUTOMATIC SCALING

17

H
D

0o
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02

B3
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05

06

07

08

09

10

11

12

13

14

1S

16

L7

18

19

20

21

22

23

146

110

88

82

66

54

62

105

145

158

148

163

147

162

184

160

182

170

146

1583

188

171

163

189

111

86

73

68

42

79

124

124

124

163

164

147

160

172

146

131

146

147

146

146

145

146

146

87

13

63

54

47

32

88

111

129

146

158

158

1396

197/

197

188

170

171

160

146

131

111

88

88

89

74

54

40

sk

44

85

111

128

125

138

146

150

146

157

160

163

146

145

146

130

107

87

18

80

66

48

34

87

121

105

111

121

144

150

158

136

134

146

160

130

146

146

134

128

87

86

656

71

35

37

317

106

110

131

148

156

152

161

177

171

160

159

158

187

188

170

128

110

87

87

66

44

43

3

10

105

132

1493

147

147

170

171

170

170

171

171

160
N

170

163

130

108

@D | Do~ W o | —

87

86

82

55

39

86

111

126

124

148

160

185

179

162

162

146

N

169

179

145

108

87

€]

57

55

31

94

81

110

100

116

116

120

111

113

111

111

108

90

30

53

,_\
(SN

43

37

24

18

131

159

149

146

146

187

171

170

171

146

169

146

130

108

s
T

86

54

55

51

37

26

10

111

146

158

146

143

147

158

145

163

170

190

N

160

110

,_\
N

87

86

54

46

66

110

117

133

121

144

146

146

150

160

171

171

188

187

169

131

—
w

128

108

85

81

47

28

36

86

124

132

126

121

150

160

169

170

162

163

110

162

162

144

90

H
o~

198

79

62

87

5l

44

26

66

111

146

143

145

146

157

170

171

146

146

162

146

146

146

130

110

._)
o)

87

66

54

55

52

32

23

18

121

118

133

152

138

146

146

151

146

112

110

146

130

129

131

130

H
a

110

88

85

60

66

66

66

110

132

160

160

144

120

146

147

131

146

146

147

152

198

188

109

—
~

85

87

84

31

29

63

96

108

134

146

138

136

138

152

147

146

142

145

108

105

86

o3

._\
[@9]

30

54

48

37

28

31

29

78

146

171

158

152

153

146

111

1511

170

171

160

187

198

169

146

,_‘
€o]

146

130

146

85

63

54

106

154

171

172

146

151

146

141

131

133

84

99

86

87

N
(SN]

84

88

38

48

30

3i1

@
S

110

143

150

133

126

132

145

147

146

146

131

110

124

105

84

36

N
—

33

31

34

48

35

60

88

108

135

131

150

145

192

146

147

145

145

89

62

N
el

86

66

33

32

63

88

136

120

131

147

146

120

116

110

111

86

88

110

54

N
w

30

32

53

40

54

110

131

141

134

145

146

132

146

144

121

1i2:1,

121

111

145

108

84

N
o~

86

86

83

88

63

2

26

66

117

146

146

121

138

147

151

145

143

147

146

130

110

88

W

32

&%
Ul

34

42

49

53

38

108

121

118

120

131

144

145

146

160

159

161

146

111

37

86

650

N
[@p)

58

66

66

il

35

32

30

66

88

111

116

122

120

144

130

1:31

109

85

94

82

65

28

nND
~J

45

32

32

53

84

46

29

D
N

120

123

120

133

132

181

146

146

146

110

87

108

108

90

87

N
@0

e

66

64

42

64

31

62

88

119

146

137

124

124

130

120

126

140

109

110

110

66

86

ND
€]

32

48

35

34

84

118

—
w
[e]

103

112

134

136

126

131

130

110

110

107

85

w
(&)

35

44

30

38

31

30

52

107

127

117

120

132

124

112

110

123

112

108

87

78

66

66

w
=

0o

01

B2

03

B4

05

06

07

09

10

12

13

14

15

16

L

18

%)

20

21

2e

23

CNT

29

28

28

30

28

20

18

30

30

30

30

30

28

30

30

30

30

28

27

30

29

30

26

MED

86

80

65

54

45

37

34

18

128

142

185

144

146

148

146

146

146

146

130

146

131

108

89

99

86

81

il

54

45

o4

88

117

146

149

148

147

155

170

160

160

163

161

147

165

162

144

110

51

54

44

48

34

31

23

63

107

113

124

121

132

136

145

136

131

130

126

108

110

105

85

66
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HOURLY VALUES oF FES AT OKINAWA
NOV. 1991
LAT. 26.3N LON. 127.8E SWEEP 1MHz 10 25MHz AUTOMATIC SCALING
H
0 000 110210310405|06|0 7108|0311 01 1|1 2{1 3|1 4|15{16|1 7|18|19|20B{21]|22|23
o R STCelclclclclolo N EREREE
11 34| 30| 31 44 32 26
BEREEEE R I R B
2 40| 55| 58| 52| B5] 53 43| 45 37| 33| 25
REERER 510 o
3| 28| 24/ 32| 27 se| 56| 57| 58] 51 57| 52| 40 38 33| 32| 32
Glclclclclc oo € G G R EREE
4 39| 82| 52| 96 55 57| 50| 34 30| 38
T R Glclclcloloclo|6](¢o B R
5 32 5
RIS TTC 11610 B G 5 G
6 24 46| 52| 64| 58 55| 54| 45 31| 32| 48 33
EEEEEEE R S R R R
7 28 58l 51| 71 38
SRR R I N ISR ES G RS
8 44| 45 41| 38 30| 60
B 15 1o el iE B IERIEE ERES G HIE
H 25 47| 52 49 24 40
B 5 5156 [0 B 6
10 24| 24 29 52| 56| 51 62 51| 62] 60| 41| 53| 59] 38| 38| 32
R R EE CI1C lClol61616]¢0
11 48| 42| 88| 83| 50| 55| 43
R IR 6 B R
12 51 51| 51| 49] 53] 34
A R D R RS R R
R R RS N R SR R R
14 46 43
RN EE IR G BRI
15 35| 44| 44] 45 5| 45| 44] 40| 32
SRR R S G G G W
16 24 40| 42 53 56| 52 36 32| 30| 25/ 32
REEEEEE R 6 [ G C1G6 1616 |6
17 33 45 s1| 63| 64| 67| 62] 50| 41| 33
HIEREEE Gl1c oo 3 R R
18 30 42| 43| 48] 51| 79| 84l115] 64| 47| 40
SRR EE R R 3 IR C15 G
19 51 so| 51| 44 30 40| 24| 33
o G G G160 RIS
20| 30| 24 28l 32 3B 45| 55| 80| 95/ 90 44| 23
SR N I C 10 SR RS RS o N SR
21 38 38| 60| 28
G (G166 G G R
22 os| 36| 40| 58| 58] 55| 48| 56| B4] 45 32| 34
Gl 6|6 |6 G616 16166 R EEERE
23 so| so| 52] 58] 54| 34| 25
G RN R R G166 166 e
24 30 44| 49 24 29| 27
Glolc o |6 IR 5o IR
2 0 sp| 48] 43 38| 47] 30
SRS S R R R C161c 0 R
26 50 34
cTciclclclclclcl6 (6 ]C |6 CIclc o6 6
2 ] 55| so| 52| 49 39| se
S S S R R R R I TG B
28 so| 54| 53 40 33| 24] 30
R EREE RS 16151016 |6 S R R
29 60
HIEEEEEE RS R T 16 66 6
30 25 47| 51] 51 42] 39| 35| 34
31
o0l 1lo203104105106|07128|09|10(1 112131 4[15]16(17|18|19|20(21122|23
CNT| 30| 29| 30| 30| 29| 24| 21| 30| 30| 30| 30| 30] 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 29
MED| 5 |6 | o |o |o |6 |6 |6 |G |39 42| 23] 46| 50| G | 42]38| 16|12/ 6 |6 |G |G |G
UOlglo|clolololc|oc|c|as|s2|s2]|se|s2|s2|s52]45]41)33]30|6 |G |24]C
Lolgleololelelololsleleolelololololololelolo]lo|olclc
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NOV. 1991
LAT.

26.3N LON.

127.8E

HOURLY VALUES ofF FMIN

AT OKINAWA

SWEEP 1MHz 10 25MHZ

19

AUTOMATIC SCALING
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43

46

44
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16
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41
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46

30

22

26

16

15

16

23
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ND
—

16

16

17

16

21

38

28

28

23

40

22

N
N

)

16

66

21

24

21

28

27

28

22

N
@8]

16

16

20

22

20

21

23

29

24

23

22

N
N

16

20

30

28

21

21

23

22

20

22

N
U1

17

15

21

24

38

23

30

26

22

21

16

N
)

15

16

21

33

23

24

26

23

22

23

ND
—!

16

20

20

28

24

28

28

28

43

29

23

20

20

16

18

W
0

17

17

21

24

33

21

28

29

22

24

26

20

16

18

15

™D
€e]

18

22

28

20

22

43

40

28

2.7

21

17

16

15

16

(@8]
S

16

16

1S

20

22

23

24

42

18

15

18

15

15

w
—

e

03

04

05

06

0/

¥83

10

12

13

14

15

16

17

19

20

22

23

CNT

30

30

27

22

18

30

30

30

30

30

30

30

30

30

30

30

30

26

MED

16

16

16

22

23

30

30

34

28

23

22

20

16

16

23

33

36

39

43

44

38

30

24

26

17

17

16

20

21

24

21

28

28

24

22

18

16

15

16

15

15

COMMUNICATIONS RESEARCH LABORATORY,

JAPAN




20

304 404 3NIYA G313I1034¥d (41304
IX4 404 3INTYA G3L3IC34d 1CdO3Xd
1661 "AON ¢ T66T AON 1T Lsr
PP | L T s e RS | P | PR P |
<
Y
—
o
>
—
=
m
o
= o
—
o
=
Z
M
o
m
o
c
m
=z
o
=<
A
=
XL
N
v
Il
)
m
o
c
m
=
o
A
<
=
o
e I T © e e S L TMERR F
1661 AON 2 1661 "ADN 1 aln
IYNVYMMYM 1Y S107d AHVWWNS



21

(43304
(423X

304 €04 3INTIVA 03131034d
3IX4 "04 3INIVA G3131034d
I661°AON 8 1661 ADN L 16671 "ADN
MR LN Al - L LN I

O T -l TR I O s B OO

re

9

o
)
©

PR A S R S R L

PO T S S s A S St

[N

LT R TETITATTRTIIN

14
CAXDLHII3IH TVNLYIA

T T T

o o i N

CZHWOAJIN3ND3Y4

L o e e i

43AVI-3

TN YO A G T S

tﬁm“mmu.mxi
TR mRATO

CZHNJAJN3NO 34

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

T T T

T Fa T e T e e T s _m_ﬁq_...w.....w.....mr...__N_ﬁqqq.._w__.___s__-._mr__.

I
16671 ADN 8

7
1661 °AON L

._A.w...~.4w4.__.__.__

1661 °AON S

1661 "ADN §
TVNVIAVM LV S1071d

AHVARNNS

aln



22

1661 "AON 21
L cl 9

1661 "ADN T1
2 %L,

T PRI

1661 "ADN @I

304 Y04 3NIVA 031310344 :(d4>304
3X4 H04 3INTVA G313103¥d 1 (dD3X4

PO T S Tl O A= S T O O T &

[T

m

LI B B B B B B B B B B B B S S B B B B B S

H3IAVI-4

T T T T T

T T T T T T T T T T T

43AV1-4

1661 °AON 21

R

T66T°ADON 11

1661 AON @1

R R
1661 "AON 6 aLn

TVNVINVYM LV SL1077d AHVAWNS

1661 "AON 6 Lsr
[

CZHADAININD3YA CAXDLHOTIH VNLYIA

C(ZHW>AJN3N0D3YA4



23

304 HO04 3NTVA 03131034d (41304
o

3X4 H04 JINIVA 03 LI1334d EPENE]
1661 "ADN 8T 1661 "AON ST 16671 ADN ¥1 1661 "ADN €1 Lsr
ETETETITE | PRI T ey 8% 9 9,0 0888888

<
—
o
=
[y
>
=
o
m
()
fac
—
e
=
=
o
-
)
M
o
(=
m
=z
3
—<
~
=z
==
N
w
!
=)
m
o
=
m
=
(g}
—=<
L ()
<
E - x
L L . N
L L . L w

N

L L Fe

Y3IAVI-4 L H43IAVI1-4 - 43IAVI-4 43AVI1-4 F
2l 9 ¢l 9 0 81 2l 9 0 81 ¢l 9 [} 81

1661 "AON 31 1661 "ADN ST 1661 °AON ¥1 1661 "ADN €1 aLn

TVNVIXYM LV SLDTd AYVAWNS



24

304 H04 3n7vA 03101G3¥d (41304
3X4 €04 3NTVA 03L0103Yd :(dDIX4
1661 "AON 02 1661 ADN 61 1661 "ADN 81 1661 AON L1 Lsr
S PO P N I | TP | MRS, PP IS N L . e ..., .8, ., .&. . .,..9.....°2

[THET

14
CAXDLHOT3IH TVNLYIA

L L
L L L
Foy
L i v [ T
[i [— D
P re M
- L O
L L =
M
- r =
r iy ' . O
i L5 <
=
- P =
L r N
- L v
n
L re

43AVI-4

.__

i

(ZHWJAININD3YA4

T T T T T T LT T T T

1661 °ADN @2

LI B Do S S B S S A B B e S S A R BN S N B U B B B

21 ) [) gl NETH

1661 "ADN 61 1661 °ADN 81

_...w._.ﬂ._.

\ e i o e o Z S e R RS N MR C I S R AN S e S A S

[ 9 0 81
1661 °ADN L1 aln

TYNVMMYM LY S10Td AYVWANS



25

304 404 3NTIVA G3131034d *(d>304
3X4 H04 3INTIVA G3131G34d (43X

16671 "ADON ¢¢ 1661 ADN 12 Lsr
AN 9 0 81 AN 9 0

T SO T A N

1661 "AON ¥2
gl g,

PRI T TR 27 (N S

O T N

<

N

- rS o

S 4

' o=

o w >

L . le &=
S

H . f= o

& M

L S —

. ug

pu g

[

F ' =a)

. S =

=

@
L =
S

| -

r [ =
r Fi. =0
r -3
L L O
L N =
m
- - -
- |T.3
3 o, |C._HJA
[ . : [ =
L i [ &
C s~
L 43AV1-4 i
L e I TR s T e R A e T
1661 AON ¥2 1661 AON €2 1661 °AON 22 1661 AON 12 aLn

TVNVIMYM LV S107d AYVWWNS



26

304 404 3INTVYA 0G3131034Yd

£(d4>304

IX4 404 3INTIVA G3121G34d (423X
1661 "AON 8¢ 1661 "ADN 92 1661 "ADN S@ Lsr
ey g o g8V ¢ p g Glay WP ;| P L NN I SN I NPT IS
-
F 5
2
=
>
r =
= =
r T
o
—
i A
=
A
I 7/
B il
r Y
L m
- o
L &=
m
o =
- o
L . L L =<
L L I\J
<
r - r X
- - r N
- L v
Y3Av7-3 i 43IAYI-3
B M
| p=v}
F m
L o
L =
=
[ =
- [ |
r pad
v [ i [ , W
F + ' o N
- - - la(
r o r e
43IAVI-4 L d3AvV1-4 L Y3IAVI-4 [ H43AVI-4
A T e e e LS Aty TR T e T e R LR T S TS
1667 "ADN 82 1661 °ADN L2 1661 "AON S2 1661 "ADN S¢ aln

TYNVINYM LY S107d AYVWANS



27

16671 "ADN Q€
81 cl 9

P SO T a0 TS SO (O T B, . SO (R T (S P 0 L |

304 404 INIVA G3131034d :(d>304
dX4 404 3INIVA G3131034d :(d>3IXd

1661 "ADN 62
AN

CWXILHII3H TVNLYIA

CZHWOAININD3YS

PP AR
CZHWJAJIN3ND3YAS

T T T T

T T T T T T T T T T

ETN ) ) g1
16617 "AON Q€

e
1661 °ADN 6¢

aln

TYNVIMYM LV S1D77d AYVWWNS



28

1661 °AON ¥
ez G5 -

1661 ADN
g1

PO U T SR S S S SR S A S S S S S Y |

304 404 3NTVA G3L131G34d
X4 H04 3INVA 03101G34d

1661 "ADN T
81 AN N

PO O T O . B (O, (B O

$(d>304
HEPE)E]

i

"

KICETIRTRTNT

14
CAXDLHOI3H TVNLYIA

S R S B M o

T T T T

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

T T v T %F

TT T T T

CZHWIAIN3ND3YA

43ivi-d

i SR N (. o o T ol i T W

i v T R |

-

H3LY =4

C(ZHNDAJN3NO3Y4

T

T
1661 ADN ¥

T T T T T T T T T T

i ] )
1661 "AON €

.
1661 AON C

T LI B S [ Wi S R Ba e e Y 3

T ) )
T66T°AON 1T

VLIIMY 1v S1071d

3Ln

AHVAWNS



29

1667 "ADN
21

s B el TR O R S (MR, 0T SO, DO B B O 1

1661 "ADN
A

g

304 H04 3NTIYA 03L3I034d
IX4 "04 3INTVA 331310344

£ (43304
$(do3xX4

1661 "ADN S
PR L. . g

TR HTHTINRNITS iy e

14
CAXILHIIIH VNLYIA

e e e P

T

LS i i

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

CZHA>AININD3IYA

LJ e e e i e fe: T T s s B e R e I T

T T

LI S B S s s e §

T T T T T T T T

C(ZHW)AININD3YS

H3AVI-4

LER I vou s B pm

21
1661 °AON 8

XS B e T e

1
18661 AON L

..&_ﬁ4414

16671 °AON 8

]

i TR PR

1661°ADN S
VIIAY

.W..q.._._..._..n

[} 8l
aln

LV S107d AYHVWANS



30

304 Y04 3NIVA G3131034d :(d>303
3X4 404 3INTVA 03131G3Yd (dD3IXS
1661 "AON ¢1 1661 ADN 11 1661 "ADN @1 1661 "ADN Lsr
| e SIS [P A L L N U R | SN 1 SN SN S | UL 1 P I
upng, snten o F .Lf o _|W
L B " |
S
' . i ! '

o . oo ! w
“ | F F =3

¥
CAXDLHOIAH TVNLYIA

LI T e

LI B B I S B B B B B B B B S B

43AVY1-3

L

TT T T T T

T T T

\ [ R e 7 1B [l g

CZHWOAIN3IND3YA

Y3AVI-4

L 43IAVI-4

T T T T T TT

TT T T T T T T T T

BICREIE]

(do3X

(ZHW)>AJN3IND3YA4

L L NIRRT TARL AR T
1661 "ADN 21

e rL A U A
1661 °ADN 11

1661 "AON 01

L T [ v % e S | T T T ]

81 T g T T T
1661 "AON 6

aLn

VIIMY LV S107d AYVWANS



31

1667 "ADN 971
g1 L2

1661 "AON ST
L

1667 °ADN ¥1I
g L3,

PR VT TR T Lol S TN W PR

304 H04 3NVA G3131034d
dX4 404 3INTIVA G3L3ICG34d

1661 °ADN €1
-_.N~ T T )

i

re
©

+(d4>304
HEPENE

[AICTITAS

i

CTRT L LR LT TTTT TR

14
CAXDLHIIIH YNLYIA

TT T T T T T T T T T T

LI S S e B

LI B B B S B B S B B B B

L G S T e |

43AV1-3

CZHWOAININD3YAS

LI N B R B B B B B B B B B S B B B S S e §

PR LS
CZHW)AIN3IND3Y S

T

1661

T T
[ 9 0

e B e BN S [ 5 N S

AON 81

T L

zr
1661 "AON ST

1661 AON V1

1661 ADN €1
VIIAV 1V S1077d AYVYWANS

aLn



32

1661 AON @2
ey

1661 "AON 61
AL

L O

304 H04 3INTYA G3131034d
IX4 404 3NVA 0313106344

1661 "AON LI
gt Ll

PR S "

t (45304
t(d>3X4

vy

=t T T

L e T ) A B B S (N R

| o e B B i G o TR T )

TT T T

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

LI B S S B S B S

T T T T T T T T T T

Y3AVI-4

LI B S S S I B B S B S B B B B B S N L

43AVI-4

1661 AON 02

T
1661 "AON 61

T T T
1661 °ADN 81

B TR LS T
1661 °ADON L1

VLINV LV S107d AYVAWNS

T T T

Sl
CZHNDAININDIYA

CANDLHIOI3H TVNLYIA

C(ZHW>AIN3IND3YA



33

304 Y04 3NIVA 031J103Yd $(d>304
3X4 Y04 3INTVA 03ILIIG3Yd £ (dD3X4
1661 AON 72 1661 AON €2 1661 AON 22 1661 "AON 12 Lsr
PIPITL | PV | PR PPN PSS IS L. I SR LR LA S ST SO | OSSO | RTINS

14
CAXDLHITIH VNLYIA

[N N S T B D D e S G S o a2 m o o g

CZHWAININ03Y4

YIAV i+

T

LI S S B S S S B S S S S S B S S S S |

CZHW)AJN3NO3YA

1661 "AON ¥2

3
1661 °AON €2

{ S S E e [ s 7 RS B S e TN B o o e

g1 HETH 3 )
1667 "ADN 22

T T LT S e R T S S r Mo e Tk S (R W P o e o

ELN g 0 g1
1661 °AON 12

VLIAY LV S1077d AYVWANS

aln



34

304 Y04 3INTIVA G313103¥d (415304
IX4 404 3INTVA G3L3103¥d :(d>3Xd
1661 "ADN 8¢ 16671 "AON L2 1661 "ADN 8¢ 1661 "AON S2 1sr
I | PEPETEr | o RPN | P | M i . P R N ST S aeees | N FETNENL. D
' TR ==
(3 S
S
S
. w
H re

14
CAMDLHIIAH VNLHIA

LI e o |

CZHW>AININD3H4

LI B S S B

43IAVI-4

(30 TR T

L S e

C(ZHNDAONIND3YS

T T

s
1661 ADN 8¢

T T

s
1661 ADN L2

G B IR i v (R e (i S04 ) P R VN R TR e P S

e 9 0 81
1667 "ADN S92

T

1661 “ADN S¢

aln

VLIINY LV SL1077d AYVAWNS



35

304 404 3n¥A G3101034¥d (45304
3X4 H04 3INTIVA G31310634d (43X

1661 "AON @€ 1661 "ADN 62 1sr

= ERTIITI O

1
CAMILHIIIH TVNLIYIA

CZHWOAININD3Y4

PP U
CZHW)AIN3ND3Y4

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

T ) [} g1 21 ) [) g1
1667 "AON 0O€ 16671 "ADN 6¢ aln

VLINY LV S1071d AYVWWNS



36

304 404 3N¥A G3101CG34d

£ (42304

IX4 404 3INTIVA G3131G34d :(d>3XJ
1661 "AON 1661 ADN € 1661 "AON ¢ 16671 "AON 1T Lsr
P L L ST IS | TS | PRI P .. .9 . 8,9, .0 . 8,8, 9., . ...9
r et a1 ! ! I B T an ahn . IW

<

N o
e

s3

[

Hw >

e —
S

=

> M

Fo 1

e

=

w -

e A~

=

=

v

(ZHWOAININD3YA

i T S N o TR TR T [ S S I

d3Av1-3 Y3AV1-3
52899 (gy3x4 .5 ” e 204 ad3xg
My f L It :.a--':l!llvs-n\- 1

"_w_

T T T T

| Wi

T T T T T T

N

C(ZHWOAJN3IND3Y 4

N
- re
Y3AVI-4 C YIAY -4 Y3AVI-4 [
R TR T T MM Sy SR T L T e e e LI T
1661 ADN ¥ 1661 "AON € 1661 °AON 2 1661 °ADN 1 aLn
OAMDL ICNNENMOM LV SLO01d AHVYWWNS



37

304 404 3INTYA G3101G34d ¢(d4>3I04
3X4 404 3INTIVYA G3121G3IYd £CdDIXA
1661 °AON 9 1661 ADN S 1sr
£ S L NPERL P TR DI NS | PSP SR
ot F ST ST TP
: <
|_/v —_
L M w
| ey
' >
[ ' r
i -3
r F o
' (2]
. =4
n —
r F r re m
S R
=
lg v
L - [ S
T el R ; . - -
. r i
: i [ = r ‘ & L
. ; L B L + B =0
F 3 F Fe M
- = b L o
L L L [ c
m
[ C F o
+ F F F.O
H L - o <
r B B [ =
r [ [ £ p
r r r [ &
- L L L [
N
[ It r [
L r
L L
[ r bl
[ r o}
L il L. m
L 2 L o
L L [
m
[ r e
- = o
. + - =<
i L & L -~
3 + F N
L - kL b v
N
& P r e
Y3IAVI-4 L 43IAVI-4 C Y3IAv-4 r Y3AvI-4 [
R L " Errman T . T S MR i - rle s s e 1 e e
1667 °AON 8 1661 "AON L 1661 AON S 1667 °ADN S aln

OAMNOL ICNNENMOM LV SLO0Td AYHVAWNS



38

304 404 3INTIVA G31310634d :(d4>304

3X4 404 3INTIVA 03131034d :(d>3X4
1661 AON 21 166T"ADN T1 1661 °ADN 01 1661 "ADN 6 Lsr
NN L NP AV P ISP LN LI " e .., .8 ., . .8, ., .9, ..., ,,, . .8, .. .. .. .. 9. ....°¢
1 1 |W
iy E
o
v v @
[ &

¥
CAXDLHOI3H VNLYIA

D
F F o re
S
~
L L L 3
Sty e __”_ o s..fn..” - ._T ;
! [ N Con
I i L . B : I
[ r C L3
r r H r re M
- L L L o
L L [ s =
m
r r .. r -
F = + FoooO
I : t I
[ [ [ B =
i u [~ F jm
i C r [ &
YIAVI-3 L Y3IAV1-3 L ¥3AY1-3 L
MISEZ02 canax i 4_. ; i G220 arax 4 i Cd)IX L ”
] L 111 P B ‘li..i\t 3
| - W TN S :
i [ 3 L i C
_ L - - -
r r r =)
g i L L _ . m
".. [ [ L c
. _ _ i " — r | + =
r Bt - [ -
L L C =i [ 2
| F
i B r [ =
[ 3 r .. =
F - 3 FON
E L » - L %)
N
[ [ [ S
o - - -
Y3AVI-4 i YIAVI-4 C ¥3Avi-4 L YAV -4 L
T T T e e e A T T S S TR T A R T
1661 °ADN 21 1661 AON 11 1661 °AON 01 1661 "ADN 6 aln

DAMOL ICNNGNMOM LY S1077d AHVWWNS



39

304 404 3INTIVA 031310348d (41304
IX4 404 INIVA G3131034d (d13IXS
1667 "AON 91 1661 "ADN ST 1661 "AON ¥1 1661 ADN €T Lsr
i 8l AN oo 9 o008, 0% 900 .0 o B L B9, 0, 8 e 8 8
Ml " r E W e vy |W
<
p=o]
=
c
>
=
! T
ks O
2o
' ==
L L N | —
52
=
@
F + F Fe
S
L L s -M
. " L ii L HENTTE i -
E [ [ i L .”S

T T

LI B
T

T T T

T
T

C(ZHNDAININD3YA

b ;___,m.w_,__.____,_._._,,___E_*__ﬂ______,____:____ Wil __M U,

OAMNOL ICNNENMOM LV SL10Td AYVWWNS



304 404 3NIVA 03131G34¥d :(d>304
IXd4 H04 3INIVA G3131034d :(d>3X4

16671 "AON 81 1661 AON L1 Lsr
9 81 ki 9 ? 81 AN 9 ?

. coannnma coiauting F

¥
CAXILHITIH TVNLYIA

T T T
T T T

T
T

CZHWOAIN3IND3YS

| The i e

40

; _: .
[ o)
o m
; =
B m
[ -
- (]
L -g
[ L m
=
r r r r b 1}
+ o t FoN
L - - L A
N
[ r [ [
[ [ r C
YIAV -4 i YIAVI-4 Y3IAVI-4 [ Y3AVI-4 N
T L o MMM S R L THMMAAE A B A s MAREES
1661 AON @2 1661 °AON 61 1661 "AON 81 1661 AON LT aLn

OAMOL ICNNGNM0OM LV S1071d AUVAWNS



41

304 H04 3INIVA G3L3I034Yd (41304
3X4 H04 3INIVA G3131034d +(d>3Xd
1661 "AON V2 1661 "ADN €2 1667 "AON 22 1661 "AON 12 1sr
o g plio e 0 80 o sy o B0 g o B v g e (80 G0 B e B e 0@ g B e W8 e e D 0 B e Bl e BN e e B D

_ L o b TS r i -W
T f <
N
| S 3
i i =
L i fi w >
= L = . Lk ' IM—I
2 ; ! . . : =
I “. L i ] ' | . |~ m
, : . g5
' f T
o =
r F r re ~
=
=
8 - = lg(

S

B e e e o e e i e o o

L T S Y [ S o T S i R I

T T T T T T T

C(ZHW>AJININD3YA

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

CZHWDAININD3HA

T R o i T B e M B T SRR o S M P el S 2

NE ) [} g1
16671 "AON ¥2

T U s B et i e

e g [) gl
1661 "ADON €2

1661 "ADN 22

| e b o s IR o o T e T

g1 21 § 0 g1
1661 "ADN 12

OAMNDL ICNNENMOM LV SLDTd AYVAWNS

aln



42

304 404 3NVA G3131G34d

(45304

3X4 404 3INTVYA G3LJ103Hd :(d>3IX4
1661 "AON 8¢ 1661 "AON L2 1661 °AON 8¢ 16671 "ADN S¢ Lsr
RIS LA L ’ P PN DN R s P A (P S N L. L .
Vit F gy i r W _::::::__:.," R IW.
_ N
i I I ’ L
. :,
L ", le

¥
CAMDLHII3IH TVYNLIYIA

LI S S S S S S S S e S B S B B

(B G G I T T S i B S (R MR o T |

CZHWDAJININD3YHS

L5
i r r L
r ™ r re
L [n
[ [ =
r [ 3
L re M
L L (=)
L [ <
m
- r =z
F F. O
- r%“
[ I =
L r T
F F N
- ke A
N
- e
L Y3IAvi-4 L
R S M T R Taa R I T e T (LI L T S T T
1661 "ADN 92 1661 *AON S2 aln

1661 "AON 82

1661 "ADN L2

OAMNODL ICNNGNMOM LV S1077d AHVWANS



43

1661 "AON 0O€

IR S TR T T S T S A T S 1

304 H04 3INTVA G3131038d (415304
3X4 404 3INTIVA G3131034d :Cd>3XT

1661 "AON 62 Lsr

e

U O O B |

LI B S S S S B B S B B B B B B B B B B B B

H
CZHWDAININD3Y

T T

¢

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

T T

gl

T

1661 AON Q€

CWMILHIOTI3IH TVNLHIA

CZHW>AIN3ND3YA

1661 °AON 62 aln

OAMDL ICNNGNMOX LV S1D71d AYYAWWNS



1661 "AON
Gl

14

1661 "AON
Gy

4

Fo

304 404 3INTIVA G3131G34d
3X4 "04 3N¥YA G3131G34d

1661 "AON
A

A

$ (42304
+(d>3X4

i

10,

M
|

s e 0T

CAXDLHII3H TYNLYIA

i
. r ; ﬁ
L ! -
T
- Il j
- T ! =
L L L

-
L L L 3
L L te M
L L. L ©
L &
L [ =
§ IF r =z
L - F O
C - o X
i [ <
- r
L rN
v

T T T T T

Y3AVI-4

(ZHWOAJIN3IND3Y4

T | ZEE ol o S P e B e o

1661 °AON v

44

L e g
Sl 9 0

iETS )
1661 "AON 2

e
1661 "ADN €

LR P i ) T T T T T [

81 "2t 9 [} g1
16671 "ADN 1T

VAVIVANVA LV SL1O07Td AYVAWNS

aln



45

304 404 3NTIVA G3131034d (41304
3X4 404 3NTVA 03121034d :(dD>3X
1661 "AON 8 1661 "ADN L 1667 "AON 9 1661 ADN S 1sr
PP WP PP ... 8 ey 9 @ .8 0 o.& .. .9 ....°  ,...8 ., .. . ... g.....°?
; _:_:_:_:..:_. ", b _:________ S e I LU ST ALY L) _ ' e iy ' IM
I, : <
>
—
=
>
& X
. ¢ v, &~ m
X B _ 'S 5
HR o B
H -
r r r re
S x
=
o
F o o re
S
b L H =
1 a1 11 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 et 1 1 1 1 1 1 1 1 1 1 =
! ik 1 [ " L
L] L | -
r r [ —
r r r e 50
i r C ex i
5 L ¥ L o
L L L e
m
[ I [ 3 -
F - F F. O
L L L o <
[ i [ | =
' r & | X
+ + + FN
L L L e -/
N
r r r e
8 Y3Av1-3 C Y3IAV-3 C Y3IAVI-3 C
r IX L4 {41304 4>3x L4304 (453x
[ o v v R ey R A |
L g HiIIR g
L F — -
L r =D
: | ” __ ] o
I ! I _ f [ gl [ &
F + F. ©
L b Fan “
i 4 [ [ =
[ r r = o
' + L FoN
- L b v
N
L r re
Y3IAVI-4 C Y3IAVI-4 Y3IAVI-4 C YIAVI-4 L
T Pl A T M [ T Ay U B T S I T T
16671 °ADN 8 1661 AON L 1661 AON 9 1661 AON § aLn

VMVOVWYA LV S107Td AYVAWNS



46

304 H04 3INTIVA G313103¥d :(d>304
3X4 404 3INIVA G3131034d :C(d>3IXS
I66TADN T1 1661 "ADN 0T 1661 °AON B 1sr
0 s o8V o8l WRETIL L PRI P S
- te
S
! <
B
My N ._ ﬁm.
% 5 ! o >
S~
i b o3
i . >~ m
r . r . e -
: S =
! ==
' o —
r ™ e ~
SR
=
o
F 3 =
S
) Ll _| VST T VI il il I —IM
r I n "k
C [en
r [
B =2
B te M
L - o
L L =
m
L - Fo=
[ C [~ 2
to <
i i [ =
L + ==
- - FON
3 L = £
N
[ r e
L Y3AVI-3 i
dJ303 (gy3ax 4 F
i _.-..lu-l_.-:: l:‘iﬁ, ”
F =
r )
L m
L O
L (=
=
r =
L o
= —=<
. & ]
[ [ =
L ==
L ﬁ N
- A
C IS
: i m
i Y3IAVI-4 Y3IAVI-4 Y3IAVI-4 N Y3AVI-4 L
R T S A T CLEL S TR B L A TR e e L R i e i o P A T h s St b
I6B6T°AON 21 I66T°AON 11 1661 "AON 01 1661 °ADN 6 aln

VRAVIVAVA LV S107d AHVWWNS



47

304 404 3NTVA G31310G34d :(d4>304
3X4 404 3NTYA G310I16348d (d>3X4
1667 AON 91 1661 °ADN ST 1661 °ADN 71 1661 "AON €1 Lsr
et 0 80 0 o8V 0 0 B oL e o 8% ., 8, 0 . e on o088 e B e B e D e Bl (B D 0 o @
i, F W " r Heter r ..:._: e I gttty IW

4
CAMDLHOTIIH TVNLIHIA

L o e e et o i S S N o N ER S I (e A M T |

Lo [ o o

LR S e S B [ S [ G LB ot s o

CZHNDAININD3YA

43AVI-3 43AV1-3 + 43AVI-3 43AV1-3 -
45304 47304 ! 45304
i €d>3x , Cd)3X 5 (d)3X
o ARt 1 1Tyl Ny 1 i i TR

T T T T T T

[ il
! r =l
3 + m
[ i \ I [ _ i [ o
: i W S
. : 5 3
v r C [ =
b [ L [ S
- L - v/
L i £
. [ - . [
Y3AvI-4 L Y3AV1-4 L Y3Avi-4 L Y3Av1-4 B
g T I A T S TR
1667 *AON ST T66T"ADN ¥1 1667 *AON €1 aln

1661 "AON 91

VMVIVWYA LV S1D7d

AHVANNS



48

1661 "AON 02
2 G5

1661 °AON 6
21

T R P (8 O T

1

304 404 3INTVA 03131034d
IX4 404 3NVA @3131034d

1661 AON L1
. A

£ (415304
$(d>3X4d

A

CAXDLHOI3H TVNLYIA

= ” |

- r — 0

- F Feo M

L L i L L o

L F — r i m

[ L ; roz

r C L [ =

i [ [ L=

F - - N

” L C [ ¥
i A C [
¥3AvI-3 [ L . . AN
d)304 (gHrax de “%mu.ou (d)3Xda :=__=:_m

. I

| it i W

|
i

ik

sty [
;_ L

J
peel
m
o
: L il A
) [ L m
' S . F. O
C I | F. L ! ..9“
N ; i 1" 2
Iz - r H r =
F + Fo . FN
b TRy = . Lt . 9 v
. : N
i [ Lo [
Y3IAV -4 L Y3IAVI-4 [ . YIAV -4 C YIAVI-4 [
I TR e e e I e I T AR S sy s oy BT T T T
1661 ADN 02 1661 °ADN B1 1667 °ADN 8T 1661 AON L1 a1n
VMVIVANVA LV S1077d AYVAWWNS



49

1661 "AON V2
81 2l 9

1661 'AON €

19

1661 "ADN 2¢
AN

304 ¥04 3INIVA G3101034d
3IX4 404 3INTIVA G3131G34d

(42304
HEPE)E|

1661 "ADN 12
A 9

PRI N S S S

re

i Oy,

VI I S

S g

NI TR IR

14
CANDLHIOIIH TVNLYIA

43AV1-3

 F i i o i e B ot d e o e |

LIS S S B B B B B S S S I B N B B S B S S

LI S I B B B S B B S e B

TT T T T T T T

(ZHW3AJN3IND3YA

d3AV1-3 L

Fd)304 cg)3x
i N s |

LI B S I B S B e |

TT T T T T T T T T T T

Iit _ C

CZHWIAININD3Yd

H3AVI-4

1661 "ADN V¢

U
1661 °AON €2

U e o B A faa

<l
1661 "AON ¢¢

T Tt T

e
1661 ADN T2

YRYOVAVA

.-4.-<&.......ﬂ.

9
aln

LY S107d AHVAWNS



50

304 H04

INIVA G3131034d

t(d>304

IX4 H04 3INIVA G31310634d :(d>3X4
1661 "AON 8¢ 1661 "ADN L2 1661 "ADN S¢ 1661 "ADN S¢ Lsr
.| N IS . | ST | (I i (PSR < PRI 0 e o8 8 o B g D
)
S

¥
CAXDLHIOTIIH TVNLYIA

=2}
+ - - s
S
~
- L - e
(=S

U N W N O (S (B I O, (N O, I (I (OO, o S 0 4 PO O T L P Mt Pl I S T S R R TE o  C
ue o wy e v - i _| ' + vl -
T T = F - = ' =
Lo

{ o (5 S B Fo e T

T

S I T T

mm><J m

CZHWDAININD3YA

=

IF gy __z__

YRRELE Qmwxx___:____ _=_= _____-

T

L L a.:il.ltli. F
” H . /R T
. C ___ _W__ r
| : S | =
! C r ; il I =5
- - i) 11 t
[ | [ =
- + . O
r i [ =
r r =<
v o I =
3 [ - N
N b L v
N
r C [
Yy3Avi-4 C YIAVI-4 L Y3AVI-4 r
T — g — - R e e e I o M B
1661 'AON 82 1661 AON L2 1661 ADN 92 1661 °ADN S2 aln
VMVIOVWNYA LV S107d AHVAWNS



51

304 Y04 3NIVA 03101034d *(d>304
3X4 H04 3NTVA G3LJ1G3Yd ¢(dDIX4
1661 "ADN OF 1661 ADN 62 1sr
coea w8 o8t 09 9 e 8, B8 8 D
<<
l_./uI
s 3
' =
.EV
%1
= e
L s M
S o
. o=
' -
- e N
S =
=
@ v
F Fre
S
L s
- _.._.._m
[on
I =
=
lﬂg
- o
| <
m
[ =
L 3
.SM
I =
r = g
P N
k. ()
¥3AvI-3 43AVI-3
532304 (dd3x hd 0304 (43
_5-..:.:::!:. _....::_:...:.:!l_ A
o
s o
M m
L. =
I rs m
=
i il _= ” M
L 3
J.:M
I =
r L
r N
1.6(
=
Y3Av-4 Y3IAV1-4 [
B R o A AEEEEE T Eh et e e
1661 "ADN O€ 1661 "AON 62 aln

VMVIOVAVA LV S107d AYVWWNS



52

304 Y04 3NI¥YA G3131034d :(d>304

3IX4 404 3INTVYA 031J1038d - (d4D>3X4
1661 AON ¥ 1661 ADN € 1661 "AON ¢ 1661 ADN 1 Lsr
R LA SR R SRR | S DU S ST, | UL L ' NP S L R R

Fongun gy, iy,
(I

ool

IR ==Y

LI T e S s e TR e o N A i T T R [N R S I TR G

21 5 [} g1 N g )
1661 AON ¥ 1667 "AON €

T PR

I
1661 "AON &

__wﬁ___..a___-_________._

C(ZHWDOAIN3IND3H4 CWXDLHITIH VNLYIA

C(ZHW>AJIN3IND3Y4

1661 °ADN 1 aln

VMYNINO LV S107d AYVWANS



53

1667 "AON 8
L i

L

1661 ADN L

304 04 3INTVA G31310G34d (41304
3X4 404 3INTIVA @3101034d (423X

!

=l

il B

RICRRTUTTIIIS

T T T T T T T T T T T

T T

T
CZHWNDJAININD3YA

i e e e o
02

T T

T T T

T e B B [ A (o e DS i St 5L el e o i 20t wou mo e

T 3 ) 81
16671 "AON 8

T ) T FEc) Mt e 2 Iy I v 2

ELS 9 v g1
16671 "AON L

T T T T T LT T T

¢ e
gl 9 4] 81

1661 "ADN S Lsr
1

CAXD1HIOI3AH TTVNLHIA

CZHWIAININD3Y 4

1661 "ADN S aln

VMVNINO LV S107d AHVWANS



54

1661 °AON ¢1
L

1661 "AON 01
gl )

U OO S T L Oy O (OO0 RS 0 1.1 O Y P

304 404 3NTIVA G3131034d
3X4 404 3NVA @3131G34d

1661 AON 6
NP L N

+ (415304
HEPENE]

9

PRI

N L TR

T T T T T T T T T T

LB C s I e s e i g |

LI S B B S e E B B S B B B B B B B B B |

TT T T T T T

T T T T T T T T T T T

LI S S S S S S S S B

H3AV1-4

43AVI-4

TT T

43AV1-4

T

Er
166T°AON 21

ML S A
1661 ADN 11

o R
1661 °AON @1

L R
1661 °AON 6

T T T

CAXDLHITIIH VNLYIA

C(ZHW>AJIN3ND3Y4

CZHWIAININD3Y4

aLn

YMYNIMO LV S1D071d AHVAWNS



55

304 404 3INTYA 031310344 (d>304
3X4 °04 INIVA G3L21034d :CdDIXS
1667 "ADN 91 1667 "AON ST 1667 "ADN ¥I 16671 °AON €1 1sr
L NS A NS ’ 9 o o g, 8l e S @ e Bl s BE e Ba .| AL ) ISR - ST
L _ oo L ls
P—— . i . wis S
! <
D
—
=
>
—
s
&~ M
L [S
. S
. L.
i n —
r r o e M
S =
=
o
r r r re
(S
~
r r r re
7 ALY M N S (| ihihodilikaal 1 1 1 111 1 U S SR SR S | TR I B T W M (BN B JNNS BN S THET WEE TNEE . P B SN e SRR T I SR N SH N CUN SO (S SR NN (SN WU N SN SR | " TR TR TS O =
N C N [
k- - - F
; [ r r =
[ [ [ .o
[ [ [ [=
L L L b o
L L L L =
L [ [ L m
o
[ r [ [ &
s L F o <
[ [ [ [ =
r I r u . =
F + + FN
L L - = v/
L N
i ” ” e
L Y3IAVI-3 L Y3AVI-3 L Y3IAVI-3 A
r (40304 (ddIx i
N C o
L L
i r !
i [ [ . o
[ [ [ [o 23
L L - [m)
L L L =
m
[ r o =
i [ [ 5
i [ L & =<
r r r f =
[ r N [ =
+ L - F N
L. . b L. ~/
N
i r r S
[ [ [ C
Y3IAVI-4 C Y3AVI-4 [ Y3IAVI-4 C Y3AVI-4 C
T T e i T e L T I TR e o T A RBEEas was s
1661 ADN ST 1661 AON S 1661 ADN ¥1 1661 ADN €1 aln

VAVNIND LV S1071d AHVAWANS



56

304 H04 3NIVA 03LIIG3Yd (41304
3X4 H04 3INTIVA G3LI1034d :CdD3IX4
1661 "AON 82 1661 ADN BT 1661 °ADN 81 1661 AON LT Lsr
. . PR TP e | N . . 0 oo 8L oo B B e @ 8 e et B @
wan _:::._:__.._.:__.:._ (I
. " <
r ol
=
=
>
_ “ =
' i aR J =
g " . L m
' ‘ , [}
. o
a —
9 - = re ~
S =
=
o v
r r r re
S
».-____>_..__.__..__.._.|_.>.._____..-.__ 1 -I. ..-..-I...__ ,.....»..-....-_FIM
L v o L
[ [ Cen
I r [ —m
[ i Fis: 0
L - Fe M
- - L 2
- L [ <
<
L . ' -
L L F. O
L L L o X
[ i B I =
o i r i
r o o FON
L ks . L W
i i h [s
¥3AV1-3 i Y3Avi-3 L ¥3Avi-3 L Y3AV1-3 L
43304 (4)r3xX4 =(d2304 (drIxLs
-
i D
- m
L o
L c
=
I _—
o )
L -
L L !
<
[ I = o
L = N
- = A
” L
YIAVI-4 L Y3IAVI-4 [ Y3Av-4
R R o e MM r ey s TR T e R oo R T ML wa s L
1661 °AON 02 1661 ADN 61 1661 °AON 81 1661 ADN L1 a1n

YMYNIMO LV SL107Td AYVAWNS



57

1661 "AON ¥¢
21

P e I S R SR R

1661 "ADN €2
g1 21,

FIET S T N - 5. KT S e i

1861 "ADN ¢¢
AR

PR

304 404 3INIVA G3131034d
3X4 H04 3INTVA G3131634d

1661 "ADN 12
81 L2l

PV S VO VI W 8 WS OO T PRt

©(d4>304
HEPE)E]

iy
T

it

g

RUTIERTTITITH

14
CAMILHITIH TYNLYIA

T T T T

LI e v o 2o e e o s T e e

43AV1-3

P

43AVI-3

CZHWDAIN3IND3Y4

LI B B S S S S S B S S S S B S B S S S S S

43AvVi1-4

43IAVI-4

43IAVI-4

CZHWIAJNIND3HL

1661 °AON ¥2

.
1661 "ADON €2

....@...-«4414.

T T

g1
1661 "AON 22

9 0

E 9 0
1661 °ADN 12

LA e S s T o e G B e e Sas e ey g o) R ¢

aln

VRYNIMO LV SL1077d AHVAWNS



58

1661 AON L2
g1 L

PR T S S W T ST S S S S Shl M S

e

1667 ADN 8
8t AN

IO ST N L L o O W P

4

304 404 3NVA 031016344
IX4 404 3NTIVA G3131034d

1661 "ADN S¢

n

C
€

41304
d>3X4d

it

¥
CAXDLHOI3H TVNLYIA

B R o o e

T T T

T T

CZHWDAININD3YAS

43AV1-4

TT T

T T

CZHW) AIN3ND3Y4

T . e o

I
1661 "AON 8¢

T

9

L e e e |

T { S G S ) i e R s PR

i 9 [}
1661 "ADN L2

T L e e e s B s i

S 9 [}
1661 "AON S¢2

T LEe Cae L e s bt i (R

i g )
1661 "ADON S2

YRYNIMO LV SLOTd AHVAWWNS



59

304 H04 3INTIVA G3131034d :(d>304
IX4d 404 3INIVA G3131034d :(d>3IXS

1661 "ADN @€ 1661 "ADN 62 Lsr
i o (8% e 2 GYe e cn B i @ o i o 88 o s o8V 0 o 9 o 0
s
(=)
<
[N —
83
c
_.-Ev
wlsr
= d
&> m
L ls M
il
=
v —
L g =
S x
=
o Vv
- Fre
S
L s
S
L L P R S S S S ST S S S S S S S S S S SR ST
C Lon
[ [ =
L L o
r re M
- F O
L L &
m
r r =
+ F. O
L e <
i [ =
r .=
F FON
- I
N
- [
Mt._
[
[ D
ls ™
- o
| S
m
r =z
)
b <
[ =
=
FON
I
N
[
¥Y3AVI1-4 L
S TR TSR T R o S B TS (R
16671 "ADN @€ 1661 "ADN 62 aLn

VMVNINO LV S1077d AYHVWANS



60

MONTHLY MEDIANS ofF H'F

AND H'ES

NOV.13991 1356 MEAN TIMECUTC+38HD AUTOMATIC SCALING
HYF STATION WAKKANAI LAT. 45.4N LON. 141.7E
P10 2030410506[07108|03(|10|1 11 2|1 3|14{15[16[17|18|19]P0 212223
CNT 25| 31| 30| 31| 31} 31| 31| 31| 31| 29| 27| 17
MET 4623420836230 30 k384023642278 ]276
v 0 cr0b44lp3cpsoanpazpassoRaspa 304295
s O poabosrzp2spap22b3nkespeep2gRs4 121
H'ES
QO 1210310450610 7108109101 112|131 4|15[16{17|18[{19|20B 2112223
CHT 11] 11] 12] 1] 12 11 10| 15| 14] 16| 18] 13| 15| 11| 11] 14
MED 131)121fi22)117112]  Juis| jrrtfrigfrrafitafitafintfintjiesjitefitn
e 169ft49fiaafio7i17]  hiss|  4sfizsfiigliisliisfii7fiis|iisjiisis
= b 1170115li14)109] 78 46 ssliothosliodiozlioslie7iosiegliod
HYF STATION AKITA LAT. 39.7N LON. 140.1E
ROB102(03|04105106[0 7|08|09|10|1 1|1 2|1 3|14[15[16(1 7{18|19]2021|22|23
ENT 21| 31| 31| 30| 31| 30| 31| 30| 31| 30| 16| 10
MED 602421240246 252 4958[257[256258 282|303
H @ pispsol4sps2peskssR76R70RT2P6E8 29T 332
L 0 pa7p32p32pp36R40p36Rs0Ra6 RaBRABRESRT2
H'ES
P01 2103|0456 T712819|10|1 1]12(13|14|15]16|1 7]18[18|20)21122123
CNT] 11 10 14| 16| 21 18] 15| 12| 12| 13] 18] 13| 16| 14] 18] 14| 12] 13
MED) a1 09 119)t17)11sliispsiiiafiisliiolie7he7iesliizfieslies)ies|io]
U 019l 127121125 i1ofieiizefioafiosfia7iashiifiishis|iispi7)ii4
L Olioshios t1tfitafiiofiiifiesfitifieoliiehiosioolioshiosheshieshe4lioz
HYF STATION KOKUBUNJI LAT. 35.7N LON. 139.5E
Q0102|0310 41050607108|09(10|1 1|1 2|13|14[15[16]1 7{18|19|]20)R21|{22]23
CNT 3o| 31| 31| 30| 30] 31| 31| 31| 30| 31| 26| 19] 15
MER p4sl3slpssle3aleasleselesaleaspacps4270 290286
e Peol44 445226066 R 721252 PS6R621296312(350
= b p3sbosp32b323obazpazpaop3apanksepeales
H'ES
P0102103|04105106[0 7108091101 1{12|13|L4[15[16]1 71819202 1[|22]23
CNT 10] 10 14 13] 19| 19| 18] 13| 20| 20| 18] 16] 25| 17| 16] 19 11
MED|  Jieslie2 1sefiializt|iisfiisfitfi13)i18iiehiesiesiespiesfies| |1e7
VOl lhiifes 167126 fiesfiiali2ifiislicefizshesfizih2z)ieslies|iis] 113
L O] hoiliol 1370114 h1sheslitihesliielies)ioalios)ionlioihezfior] 103
COMMUNICATIONS RESEARCH LABORATORY, JAPAN




61

MONTHLY MEDIANS ofF H'F anp HTES
NOV. 1991 135 MEAN TIMECUTC+9HD AUTOMATIC SCALING

H'F STATION YAMAGAWA LAT. 31.2N LON. 130.6E
POVLI2|03104105067108|09|10|1 1]112|13|14|15[16(1 7|18|18]20)21|22|23
l 23| 30| 31| 31| 31| 23] 30| 31| 31| 31| 31| 30| 26| 26| 17| 14
MED pesl37l23sl2a0l2a4fpacioeslrseRaapa252256 28584272311
ol posbasps2psasopes o274 esleo ko070 06304314338
L 0 psep2sb3np3nkask3aseobaspaobaslacacpesbe2psaps?
H'ES
PR1021031041P51067IP8BI|1O|1 1|12{13{14(15116(17|18|19]20]21 22|23
CNT 11 11] 15| 19) 18] 14| 14] 15| 14| 12| 18] 14 14] 10
MER 143 |ie1fiigliigfes|ize|iigliigfit1jie7ieslios|  |107]106
o 15a| lie3lizalieshsefistfizzfisihizafiis)isehisf 131
e 113 pishshiashialiishiipisherlieaheiies] leshes
HYF STATION OKINAWA LAT. 26.3N LON. 127.8E
POP1IP2103[0410506@ 78103101 1]112[{13[14[15]16(1 7]18|18]20|21][22]23
CNT] 20| 13] 11 17| 30| 31| 31| 28] 16| 21| 31| 31| 31| 31| 31| 30| 30| 29| 26 17
MEDbgpp 78280 o8olaseseloa6 251 bpe4les2less2aalsnlsesoeoles2s6[264 278
U OB15p02 304 pa4bsepe2pse307R9al310306 308162681266 R86PRI4RT3RT2PIT
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IONOSPHERIC DATA STATION KOKUBUNJI

NOV. 19391 FXI (0.1MHZ) 135" E MEAN TIME (G.M.T. + 9HD
LAT.35"42.4'N LON.139°29.3"E SWEEP 1.@MHZ TO 25.@MHZ IN 24.0SEC IN MANUAL SCALING
=
00D 1102|03104|05|06107|108|03110|1 1112|13(14{15]16[17|18|1912012 12223
R X X XXX
1] 63| 62| 55| 54 55| 55 195| 96li07] 83| 72| 68
XX XX X x X x| X[ X[ XX
2| 67| 74| 57| 89| 57| 62 82| 79| 72| 71| 67| 89
XI X~ x| x| X X XXl X[ X[ XX
3| 63| 59| 54| 58| 47| 47 97| 81| 70| 60| 56/ 57
X[ x| X X[ XX Xl X X[ X X
41 60| s9| 60| s8] 48] 52 94| 71) 64| 83| 87 62
IR I Xl X[ X X X
S| 54| 54| 53| 51| 48] 43 97| 87| 86| 75| 74| 71
XX XXX X x| XX XX
6] 66| 65| 64| 56| 54| 57 87| 65| 68| 71| 68| 87
XX X x| XX Xl X[ X[ X X
7| 64| 64| 82| 53] 53| 54 97| 84| 75| 63| 59| 57
R XXX X X X
8| s6| 54| 56| 54| 52| 54 gs| 9n| go| 78| 58 65
XX X X[ X X XX X[ X[ X[ X
9| s9| 48| 54| 46| 40| 30 109]104| 95| 89 98| 74
X\ X X X[ X X X Xl X[ X[ x| X
10] s9 63| 55| 52| 42| 37 97| a2 62| 52| 51| 56
XX XX XX XXX XXX X
1 1) 47| 42| 46| 45| 45| 44 114] 91| 92| 82| 82| 54| 51
X[ X XX X[ X[ X[ X X~ X~ X
12] 54| 49| 53] so| 43| 40 120|105 95| 85| 73| 68 63
XI X X~ X[ XX X[ X xI X x| x| X
13] s8] se| 53] 52| 50| 48 94| 79| 72| 83| 89| 63 55
X[ x| X X X XX Xl X[ X[ X[ X
14) 49| 48 s2| s6| 48| 41 gs| 83| 78| 76| 71| 61| B0
X{ X~ x| X[ X X X[ X Xl X[ X X[ X
15] 61| 56| 56| 55| 49| 47 97| 96| 96] 65| 59| 60| 61
Xl X X X[ XX XXX X X XX
16] 62| 62| 51| 54] 58/ 59 104] 89| 79| 75| 63| 60| 60
XI X X~ X[ X X XX X[ X[ X X
1 7] s0| 62| 56| 57| 50| 54 114]100] 98| 82| 62| 59| 55
XX X XX X[ X x| X X XX
18] s6| 56| 49| 48| 45| 43 103| 77| 80| 69| 54| 54| 54
XX X x| XX XX x| X[ X X X
19] 55| 59| 59| 47| 42| 44 107| 83| 95| 57| 37| 40| 42
XXX X[ XX XX X[ X[ X[ X[ X
20| 48| 40| 24| 41| 37| 42 87| 88| 87| 61| 44| 41| 43
Xl XXX XX XX Xl XX XX
21| 43| 43| 5] 41 37| 37 84| 70| 81| 72| 44| 42| 48
X[ X[ X X[~ X XX X[ X[ X[ X X[ X
22| so| 53| 36| 38| 38| 37| S0 94| 96| 59| 66| 58| 48| 53
X[ X X X[~ X X X X[ X Xl X[ X[ X[ X
23| so| 48| 54| 48| 34| 35 45 86| 73| 58] 51| 42| 42| 44
X[ X X[ X[ X x| X XX Xl X[ X[ X[ X
24| 19| s0| so| s5| 39| 41| 49 70| 60| 54| 45| 34| 34| 37
XX X x| X X[ X X[ X Xl X[ X[ X[ x
25| 38| 39 40| 42] 45| 38| 45 83| 77| 63| 38| 37| 36| 38
XXX XXX XX X X X XX
26| 37| 40| 43| 43| 36| 40| 45 68| 68| 57| 48| 45| 36| 38
XI X X X[ X X X XX X[ X X X X
21| a0| 42| 44| 4| 44| 47| so 70| 59| 49| 48| 43| 38 39
XIT X[ X X X X X X[ X X[ X X X[ X
28| 39| 41| 42| 43| 39| 42| s1 67| 55| 62| 58| 42| 38| 39
X[ X[ X X[ X XX XX X[ X X[ X X
29| 38| 41| 45| 42| 39| 39| 46 78| 72| 64| 58| 47| 46| 45
XX X X[ X[ XX XX X[ X X XX
30| 44| 40| 41| 45| 39| 35| 42 os| 85| 56| 48| 47| 14| 45
31
BR|01102|03|04|65(06|07|08|09|10|1 1|12[13|14[15]116(|17|18|1920|2 112223
CNT] 30| 30| 30| 30| 30| 30| 9 20| 30| 30| 30| 30| 30| 30
N X[ X X[ X X[ X[ %
MED| 54| 52| 53| 50| 45| 44| 45 94| 88| se| 68| 60| 55| 55
XX X x| X[ XX X[~ X X[ X~ x| XX
U Of sp| 59| 56| 55| 50| 52| S0 104| 97| 92| 82| 71| 57| 62
X[ X[ X X[ X XX XX Xl X X XX
L O 47| 42| 45| 24] 39| 39| 48 80| 77| 64) 58| 44| 42| 24
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ITONOSPHERIC BDATA STATION KOKUBUNJI
NOV. 1991 FOF2 CB.1MHZD 135°F MEAN TIME (G.M.T. + SHD
LAT.35"42.4"'N LON.139°29.3'E SWEEP 1.0MHZ TO 25.0MHZ IN 24.0SEC IN MANUAL SCALING

DH@@@1@2@3@4@5@6@7@8@91@111’2131415161718192@212223

R
57| 56| 49| 48| 49 49| 64| 95{144[144[150/1510139]137[133[132|127|115|] 99| 9@f101] 77 66 62

61| 68 50| 63 51| 56| 64| 83 98| 97/10@5/107] 98(105/114/186] 95| 84| 76| 73} 66| 65 61| 63
H
57| 53| 47| s2| 42| 41| 61| 99|119[129]147[145]147/140[134/121]116/100] 91| 75| 64] 54| 50| 52
v
54| 53| 54| S0l 43| 46| 63|109|116(121|130[125]126[128(127|118J115[183| 88| 65] 58/ S7| 61| 56

48| 48| 47| 45| 42| 42| 56| 92]127|127|107[124]131[137|133[124/111]108] 91| 81} 80| 69| 68 65
F
60| 59| 58 50| 48| 48| 71|100|107]126|138[138]135|143[135(130|115|104] 81] 59} 62| 65 62| 61
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56| 56 42 48] 50| 53 6211@13@14@1381191121271221@611@ 97| 83| 73] 69 57| 54| 54
54| 56| 49| 51| 44| 48 62| 95/114[137|144[141]128|130[131(141]123|108| 94| 9@) 76| 56| 53 45
42 50| 43| 42| 38| 37 42 9814215;153152145142143134118 97| 71| 74f 63| 48| 48] 48

—
a

=
-~
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CO

P
o

48| 53| 53| 41| 36| 38| 45/107]127|147|156(158[143|136(126[122}107|101| 77| 89| S1| 31| 34] 36

N
S

42| 34| 38| 35| 31| 36| 48| 84]120|150/148]138]126{131[137[136}101| 81| 82| 81} 55| 38| 35| 37

N
I,

37| 37| 39| 35| 31| 31| 42| 98] 99]105[135[128}1408|130|114|185|102| 78| 64| 75| 66| 38| 36| 42
44| 47| 30| 32| 32| 31| 44| 69]119]134]129(140}138]139]143|127]108| 88| 30| 63} 60| 52| 42 42
44| 42| 48| 40) 28 2; 39| 78]1@3]133]125(137|128[130]123]184} 97| 88| 67| 50} 45| 36| 36| 38
43| 44| 44| 49| 33| 35| 43| 88]108|125(133[126/119|130|131]126{106| 64| 54| 48] 39 2g 28| 31

N
N

N
[N

N
~

N
U1

32| 33| 34| 36| 39| 32| 40| se| 89l101]121]129]121]107/103]101] 82| 78] 71| 57| 32| 31| 30| 32
H

N
)

31| 34| 37| 35| 31| 34| 48] 79| 95| 95[112]119}1@7|104|124[104] 85| 62| 62| S1} 42| 33| 30| 32
H H
34| 36| 38| 38| 38| 41| 44| 77| 98l104]104|106}111[111]101| 99] 86| 64| 53| 43| 40| 37| 32| 33

N
~J

N
®9)

33| 35| 36| 37| 33| 36| 45| 75| 89l1@1|117]116[1@9[107]111]109] 98| 61| 49| 56] 53| 36| 32| 33

N
O

33| 35| 39| 36] 33| 33| 40| 78] 98|1@8[123]114|122|116[120[117] 97| 72| 66| 58] 52| 41| 40| 39
cl Ccf C H
38| 34| 36| 39| 33| 29| 36| 73| 99|106(123|135[114] 98 89| 78| S@f 42| 41| 38| 39
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[ONOSPHERIC DATA STATION KOKUBUNJI
NOV. 1991 FOF1 (0.01MHZ) 135" F MEAN TIME CG.M.T. + 9HD
LAT.35°42.4"'N LON.139°29.3'E SWEEP 1.0MHZ TO 25.0BMHZ IN 24.@0SEC IN MANUAL SCALING
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[ONOSPHERIC DATA STATION KOKUBUNJI

NOV. 1991 FOE (0.01MHZD 135" E MEAN TIME (G.M.T. + 9HD
LAT.35 42.4°N LON.139°29.3°E SWEEP 1.@MHZ TO 25.@MHZ IN 24.@SEC IN MANUAL SCALING
H
D 001102103104 105|060 7108|031 @(1 1|1 2{1 3[14[15]16|17[18|19]20|2 122|123
5 R x A 5
1 »55l315/345|370(365)365|350/340] 210
JTKJ K B Al A B B
2 140/125 |240|300|345|365|380]  |370|340/315
J K[ B A B
3 140, |235|305|340|365|370|385|350|340]285
B H A A A B
4 osol305/335|350/370]365|350]345|305
B Al Al A A A
5 250l305 360|345/335/290
3 A R AU R 3
6 225|300|340|355/360 340|290|205
i A B A AU A A B
7 o30l300] |365 360]  |300|225
B A A A A B
38 220|320 360/350/330]  |23s
KBl A A A A A A Al Al B
g 160 270|305 350 275|210
K A A B
10 170/240|300/335/350/370)345|350330]275
3 A AL A
11 215|295/330/355|360|370/355 210
B U A
1< 220l300/320/335325]360|340|325|290|205

—
w
N
i
5

285|325|3480 350|345|320)285|220
A

B
14 oos|28s|315]320/350|350]  |325|280|200
B R
15 o10|280/325/350/355|350340/325|285|285
B H A A A H
16 220|270/320]340 315/275|210
B H B A 7
17 215|29s|330|345]  |330]  [320
K 3 A AT A A A
18] |ize 215|275|320 320|265|205
Bl H A A A AR Al A
1H 220270 305
B Al A A
20 215|275/310/350(355 200
5 A Y I )
2l 205|270/310[335/350
TR H A A A A =
22 145)200[275/305 295260205
A A
23 180|265(300(320(335 315275200
Al A
24 205|250]295|320/345|340/330|305|255
25 190|260/295/320|345}3 40|325|300/255]1 90
A A A Al A
26 185l255/300|320/340]  |335
A A A
21 185|295|  |340|340|340] |315|255|185
A A
28 190|270|305|320/335|330/320|305|270
A Al A A
zd 170 335|335|  |305|255|195
o
30 185|270|305|340|345|340]330
31
00I101122103104|125|0610 7|108|29|1 0|1 1|1 2|1 3|14|15[16(|17|18|19]|20|2 122|123
CNT 1 1| 3| 2| 29| 29| 24| 23| 20| 19| 17| 23| 21] 18
K TKT K K
MED|  |i3e 140|140|158|215|285|320/340|350|3508/345|320|275|205
K
uo 160| |228|300|332/355|362|360]352|335|290|2 10
T K
L0 125 liaslo7ol3es|320]340]340|332]305|262]200
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[ONOSPHERIC DATA STATION KOKUBUNJI

NOV. 1891 FOES (@.1MHZD 135"E MEAN TIME (G.M.T. + 9HD
LAT.35  42.4'N LON.139° 29.3"E SWEEP 1.@MHZ TO 25.@MHZ IN 24.@SEC IN MANUAL SCALING
A
Nloo|p1102|03|04|05|106|10 7108|031 B(L 1|12(13|14[{15|16(17|18|19120|21|2223
E BIE BIE BIE BIE BIE BIE Bl o0 A o © G E B |t BE BE BIE B
1] 15| 14] 14] 13| 14] 15| 17 51| 24 40| 39| 37 30| 26| 19| 15| 21| 14] 15| 186 16
E BIE BIE BlJ K[J K| 10 Al 10 Al 1J AlJ Al o ol GIE BIE BIE BlJ AlJ AIE BIE BIE B
2| 19/ 13| 13| 15| 14| 13| 18| 43| 34| 70| 45| 59| 50| 37 29| 15| 17| 50| 36| 14 15| 15
E BIE BIE BE B|E B| K|J A T A ol o ol o | AlJ AlJ AE B|J AE BlJ AlJ A
3| 14] 14| 14] 14| 13| 15| 30| 29| 38| 51| 39 35 32| 35| 30| 23| 14] 22 15| 20| 21
EBlJ AJAJAEB [EBl 6 olJ A o E BE BE 8| |E BE BE B
41 13 31 37| 19| 13| 20| 16| 20| 33| 26| 40| 42| 30| 41] 41] 37| 24| 16| 17| 15| 23| 15| 15| 14
J AlJ AlJ AlJ AIE BIE BIE B G [T AJ Al o ol A TAT AT Al [E Bl |JA
Sl o2 20| 22| 21| 14] 14| 18| 27| 28| 36/ 47 s1] 33| 30| 40| 32| 32| 47 27| 24| 23| 16| 18| 26
F BIE BIE BIE BIE BIE BIE B| G o ¢ 5 T AE BIE BIE BIE BIE BIE B
6] 14| 15| 15| 14] 14| 13| 15 33| 39| 38| 35| 36| 38 33| 23| 18] 15| 16 17| 14 14| 15
E B[E BIE BIE B|E BIE BlJ A T AT A ol GIE Bl AT AlT AT AT A
7| 15| 14| 13 15| 15| 14| 35| 28| 32| 41| 39| 38| 41| 42| 35 15| 24| 30| 23| 28| 41| 18
EBIE 8] |E Bl |EBIEB| [JAJ AJ AJ Al GlJ A T AlJ AT Al A E B
Bl 14] 15| 22| 18] 22| 15| 18| 25| 48| 51| 69| 55| 32| 39| 35| 30| 24| 33| 28| 26| 22| 21| 21| 14
E BIE BIE BIE B G |J A G J AT AlJ A[J AE B B
9] 18] 15| 14| 14| 15| 15| 20| 30| 32| 36| 37| 35| 34| 39| 33| 30| 25| 22| 33| 30| 27| 14] 14 23
E BE B|J AIE BIE BIE B| K T AT A T AT AlJ AE BlJ AT A
10] 14] 15| 14| 14] 13| 14| 17| 28l 32| 38 39| 42| 41| 49 48| 46| 29| 36| 50| 25| 19| 15 21| 25
T AT AE BIE BIE BIE BIE B O O[T Al G ClJ AT AlJ AT AlJ AlJ A T A BIE BE B
11y 24) 18] 13| 13} 13 13| 14 42 44| 44| 34| 40| 23| 26| 24| 21| 45| 14| 15 14
E BIE BE B|E BIE BIE BIE B Gl A 10 Al Gl o o of [J AJ AlJ A[E BIE BIE BE B
121 14) 13 13| 13| 14| 14] 14 25 47| 38| 44] 35 26| 21| 21| 35| 13| 14| 14] 14
E B[E BE BE BIE BlJ AlJ A G 0 A ol G o of olJ AE BIE Bl AE B[E BIE B
131 14| 13 14| 14| 15| 18] 18| 28 38| 40| 41] 33| 30 25 23| 15| 14| 17] 14| 14] 14
E Bl |t BIE BIE BIE BIE B| G T AlJ AlJ Al Of |0 AE B[E BIE BIE BIE BJE B
14) 14] 20| 14] 14] 14] 13| 14 31| 36| 34| 38| 34| 48| 35| 20| 23| 28| 15| 15] 13 15| 15| 16
E BIE BIE BIE BIE BIE BIE 8] G| GlJ Al GJ Al G| 6 G GIE BEE BIE BIE B|J A B
15) 14] 14] 14] 14] 13713 13 42 50 20| 20| 31 13 13| 14] 14/ 19/ 14 21
EBlJ AlJ AIE BIE BIE BlJ Al G T Al A Gl Gl ClJ AE BE BlJ AlJ AE BE B
16) 14| 21| 16| 13| 14| 14| 14 30| 36| 38| 42| 48] 37 25 17 15| 14] 26| 14| 14| 13
E B[E BIE BIE BIE BIE BIE B| G G| G/J A T Al Gl AlJ AT Al Al [0 AT AT AT A
171 14| 13] 14| 13| 13| 15| 13 51| 40| 36| 43 30| 32| 36| 51| 22| 21| 24| 29| 27
T AT A |J A[J Al Gl AT & T AJ Al GlJ Al G|J AlJ AFE BIE BIE BIE BIEF B
18] 24| 17] 25| 23| 24| 19| 19 41| 43| s0l107] 76| 62| 31| 55 25| 20| 14| 13| 14| 14] 15
E Bl 1J AlJ AlJ Al [E BT Al GlJ AlJ AlJ AlJ AlD Al 10 Al AlJ AlJ AlJ AlJ AlJ A[ |E B
19] 14| 21| 22| 19| 25| 21| 15| 23 43[101| 51| 54| 44| 32| 34| 50| 25| 33| 29| 27| 21| 22| 13
JAE B |E BlJ AlJ A[E B[ © J AlJ AlT AT A[J AT Al G0 AlJ A[J AlJ AlJ AE B
200 20| 14] 20| 13| 14/ 19| 14 32| 35| 42| 49| 56| 66| 38| 33 19| 25| 32| 24| 21 14] 13| 19
F BE BIE BIE BIE BE BIE Bl G GlJ & S 17 AlD AT AT AT AL 10 AE B B
211 15| 14] 14| 14] 14] 14] 14 42| 36 40| 39| 44| 34| 28| 22| 50| 34] 14| 21| 20| 14
E BIE B|J AlJ AIE BIE BlJ K Gl Al |0 AT AT Al Gl 6[J AlJ AlJ AlJ AlJ A[T A
220 14] 13| 13| 20| 14| 15| 15| 24] 31 53| 51| 68| 49| 36 34| 22| 32| 23| 25| 31| 20
T AlJ Al |E BIE BEE B ol T A JTA[ [0 A0 Al [E BlJ A[J A[J A
23| 21| 25| 22| 15| 14| 14| 19 19 35| 36| 37| 43| 39| 35| 25| 54| 28| 19| 13| 14] 33| 22
T AlJ A|J AT AlJ AT Al Al o o o © JA[J AlD AlD AlD Al [E B[E B
241 22| 25| 28| 19| 23] 52| 37| 19| 28 24| 39] 39| 39| 36| 57| 36| 34| 44| 36| 22| 20| 15| 15
E BIE B|J AlJ Al |E BE B J A G~ o Of G/J AlJ AlJ AlT AlJ AT Al A
25] 15| 13] 24| 19| 19| 13| 13| 20] 29| 34| 35| 37| 37| 21 34| 41| 22| 78| 47| 48| 27
T AlJ AlJ AE BIE BIE BIE B © G 8 T AT AT AT AE BE BlJ AlJ AT AlJ A
26] 18| 36| 21| 13| 14] 14| 14 30 95 35| 36| 39| so| 30| 17| 14| 14] 17] 22| 22| 22
T AT Al [J Al A[J A[E Bl G GlJ AT AlJ A |7 A T AE BE B[E BlJ Al [F B
21| 28| 26| 21| 20| 23| 27| 14 47| 42| 39| 39| 53| 42| 36| 25| 27| 14| 14] 13| 18] 20| 15
E BE BIE BIE BIE BIE BIE B] G| GlJ AlJ AlJ A T Al Al E Bl [T AD AT A
28| 13| 14| 14| 14| 15| 14| 14 39| 36| 36| 39| 36| 36| 41| 34| 32| 14| 22| 25| 27| 21| 20
T AlJ AlE B|J AE BIE BE B Gl Gl GlJ AE BE B[E BlJ AE BE B
29| 18| 18] 13| 17| 14| 14| 13| 18] 27| 32| 33| 37| 38| 37| 23| 18] 17| 21| 14| 14| 14| 15| 14] 14
F BE B|E BIE BIE BE BE B] G G| G G G Ccl ¢l ¢J Al [ BF BE B
30| 13| 14] 14| 13| 13] 14| 14 20 37| 36| 23 21| 22| 13] 14] 14| 23] 22
31

00|01102|03|04|05106|10 7108|0311 1|1 2]1 3|1 4{15]16]1 7{1 8|1 9]20121|22|23

CNTY 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 29| 29| 29| 30| 30| 30| 30| 30| 30| 30
E BIE B|E BIE BJE BE BEE B| G J A J A E B
MEDl 14| 15| 14| 14] 14] 14] 15 30| 37| 38| 40| 38| 39| 34| 32] 24| 25| 22| 22] 21| 15| 17| 16
J AlJ AlJ AlJ A J Al A T A[J AlJ AlD AT A[J AT AlJ AlJ A[J AT AT AlJ A[J AT A
U O 19| 21| 22| 19] 15| 15| 18| 25| 32| 42| 42| 49| 41| 44| 38| 36] 30| 33| 32| 30| 23| 21| 22| 22
E BIE BIE BIE B|E BIE BIE B] ©] 6 G 6| of 6 6 G| G| G E BIE BIE BIE BIE BIE B
L Q) 14] 14] 14] 13] 14] 14] 14 35| 38| 35| 36 19| 15| 14] 14| 14| 14] 14

NOV. 1991 FOES (@.1MHZD COMMUNICATIONS RESEARCH LABORATORY, JAPAN



68

[ONOSPHERIC DATA STATION KOKUBUNJI

NOV. 1991 FBES (@.1MHZD 135°E MEAN TIME CG.M.T. + 9HD
LAT.35  42.4°N LON.139°29.3'E SWEEP 1.0MHZ TO 25.@MHZ IN 24.@SEC [N MANUAL SCALING
H p
D QD010 203104105(06[0 708103101 1|12113[14[15]16]17{18|19|120|121|22|23
ETBIE BIE BIE BIE BIE BIE 8| 0 o ©f © g ST 1€ BIE BIE BIE BIE BIF B
1 15| 14] 14 13 14| 15 17 19| 23 39| 38| 36 30| 18| 17| 15| 14| 14| 15| 18] 16
E BIE BIE BIE B] K| K o o olf BE BIE B E BIE BIE B
2l 14| 13 13 15| 14| 13| 17| 33| 34| 48] 42| 54| 40| 35 29| 15| 17| 25| 17| 14| 15 15
E BIE BIE BIE BIE B] X © of o o o © E BlE BIE B
3| 14 14| 14] 14| 13 15 27| 36| 40| 3 32 31| 26| 17| 18] 14| 14| 15| 20| 18
E B E BE BIE BIE B| © o G G E BIE BIE Bl BIE B|E B|E B
A1 13| 22| 20| 15| 13 13| 18| 20l 32| 26| 35| 40| 29| 40| 40| 37| 24| 16| 17| 15| 13 15| 15| 14
E B E BIE BIE B i 6 o G B |EB
S| 13 18| 17| 17] 14| 14] 16| 26| 27| 35| 42| 40| 32| 30 31] 29| 28] 21| 19| 22| 18| 18] 14
EBE BIE BIE BIE BIE BIE B © o0 6 G £ BIE BIE G| BIE BIE BIE B
6] 14| 15| 15| 14} 14| 13 15 33| 38| 37| 33| 36| 37 32| 23] 15| 15| 16| 17| 14| 14] 15
E BIE BIE BIE BIE BIE B Uy 5 S
| 15| 14| 13 19| 15| 14| 27| 29| 32| 41| 38 39| 48 34 15| 20| 25| 21| 17] 26| 17
E BIE BIE B|E BIE BIE BE B 6 6 o © 5 F BIE B
Bl 14] 15| 13| 18] 15| 15| 16| 25| 30| 34| 39| 42| 32| 30| 29| 30| 22| 20| 18] 21] 18| 16| 14] 14
E BEE BE BIE BIE B K G E BIE BIE B
O 14 15| 14] 14] 15| 16| 19| 27| 31| 34| 35| 35| 33| 38| 33| 30| 23| 20| 20| 19| 23| 14] 14| 17
E BIE BEE B|E BIE BE B| K o E B
101 14 15| 14| 14 13 14] 17] 27 35| 37| 40l 38| 47| 43| 33| 27| 28] 22| 20| 17| 15 18] 21
EBE BE BIE BIE BIE BIE B] O © G o o o o E 5 E BIE BIE B
V1) 14) 14 13 13 13 13| 14 36 08| 29 32| 28| 18| 20| 15| 33| 25| 14| 15| 14
E BIE BIE BIE BIE BIE BIE B e 6 o o of IEB E B|E BIE BIE B
12] 14 13] 13| 13| 14 14] 14] 25 34| 37| 37| 30 o6l 15| 17| 32| 13| 14| 14| 14
E BIE BIE Bt BIE BIE BE B G GG o ol o |EBE Bl |E BE BE B
130 14] 13] 14| 14 15/ 13] 14| 25 34| 38| 39| 32| 30 24 17| 15| 14] 17] 14] 14| 14
E BIE BIE BIE BJE BE B[E B| G B G 6 ol o |t BEE B[E BIE BE BE B
VA1 14 14) 14) 14] 14] 13] 14 30| 34| 34| 34| 28| 36| 27| 20| 18| 20| 15| 15| 13| 15| 15| 16
EBEE BE B|E BIE BE BE B| o o o of of of o & GIE BIE BE BIE BIE BIE BIE B
150 14, 14] 14 14) 130713 13 20l 20| 30 13 13 14] 14] 13| 14] 14
E BE BIE BIE BIE BE BE B| 0 Gl T It BF BE BIE BIE BE B
16] 14 13] 14| 13| 14| 14] 14 30| 34| 38| 35] 37| 35 21 15| 15| 14] 14| 14] 14| 13
E BIE BE BIE BJE BIE BE B O 0o © 5 E B
V7 14 13 14] 13} 13] 15| 13 38| 40| 36| 35 27| 30| 33| 40| 15| 20| 18] 22| 21
E Bl K E BE B © G ol GF 8| [E B[E BIE BE BIE B
18] 14| 13| 18] 18] 15 14 13 30| 37| 49| s2| 44| 53| 26| 23 14 18| 14] 13| 14| 14| 15
EBE B |EB[ IEBE Bl 0O G 5 E B E BIE B
19} 14| 13| 18| 14] 17| 15| 15 34| 40| 38| 40| 38 25| 32| 22| 14| 25| 22| 18] 21| 14| 13
E BIE BE BIE BIE B] |E B| © 6E B E BIE B
20| 14] 14| 14| 13 14] 16| 14 30| 34| 42| 371 41| 41| 31| 30| 18] 14| 21 21] 17/ 13| 13] 16
EBIE BIE BIE BIE BE BIE 8] 0| © G EBE BF BIE B
21 15| 14 14 14] 14| 14] 124 32| 35 37| 36| 41| 30| 24| 18| 40| 20| 14] 15| 14| 14
E BIE BIE BIE B[E BE B] K o o o o E B EB
22| 14 13| 13| 14| 14| 15| 15| 29| 29 40| 42| 54| 34| 24 00| 20| 24 13| 19| 23| 14
E BIE BIE BIE B|E BIE BIE 8] 6| G| G o[ © E BIE BIE B
23| 14| 14| 14] 15] 14] 14] 14] 17 34| 34 35| 41| 39| 23| 18] 34| 21| 13| 13| 14 18] 18
E BIE B E B[ 6 O G E BIE BIE B
241 18| 23] 15| 13] 17 17| 21] 18] 18 op| 38| 38| 37| 35| 52| 31| 18] 20| 19| 18| 15| 15| 15
EBE BE B8] |E BE BE B] ©of 6 © Gl 6 o ©
25| 15 13| 18] 17] 14| 13 13] 17| 20| 24| 34| 36l 38| 21 15| 23| 17 19l 18] 20| 19
T B [ BEE BIE BE BIE B] © G G E B B B B |E B|E B
20| 15| 18| 14| 13] 14 14] 14 27 34 35| 36| 31| 28] 22| 15| 14| 14] 13| 17] 14] 14
E B E B o © HEs E B BIE BIE BIE BIE B
27| 17| 16| 14| 18| 15| 20| 14 34| 31| 34| 38| 41| 39| 32| 23| 22| 14| 14] 13] 14] 14] 15
E BE BE BIE B|E BIE BIE B] o © G E BIE B EB
28| 13| 14| 14| 14] 15| 14] 14 33| 34| 34| 37| 35| 34| 35| 28| 14| 14| 17| 20| 17| 18] 15
£ BIE BE BEE B|E BIE BE B| © G 6| GIE BE BIE BIE BIE BIE B[E B
291 14| 14| 13| 13] 14 14] 13] 17| 27| 30| 33| 37| 38| 34| 21| 18] 15| 14| 14| 14] 14] 14] 14| 14
E BIE BIE BIE B|F BIE BIE B| O] 6 G| G G ¢ ¢l ¢ [t BE BIE BIE BIE BE B
30| 13| 14 14| 13] 13 14] 14 18 37| 35| 22 18| 15| 13| 14| 14 15| 14
31
0I01122|03104|05|06|0 7|108|3S|10|1 1]12]13[14[15(16]17]18|18]20121|22|23
CNT| 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 29| 29| 29| 30| 30| 30| 30| 30| 30| 30
E BIE BEE BJE B|F BIE BIE B] 6 G 6 [E o E BIE BIE BIE B
MEDl 14) 14 14] 14] 14| 14] 14 34| 35| 37] 38| 35 3p| 22| 18| 18| 18] 18] 15| 15| 15
E B
U O 14| 15| 14| 15} 15| 15| 18| 25| 30| 35| 38| 40| 38| 37| 34| 32| 26| 20| 21| 21| 18] 16| 16| 16
E BIE BIE BIE B|F BIE BE B| o 6 6 ol Gl 6l ol ol GFF BIF BIF BIE BIE BIE BIE B
L Of 14| 13| 14| 13] 14] 13 14 29 34 33| 32 15| 15| 14] 13| 14] 14] 14
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IONOSPHERIC DATA STATION KOKUBUNJI
NOV. 1991 FMIN C@.1MHZD 135" E MEAN TIME (G.M.T. + 9HD
LAT.35"42.4"N LON.139-29.3'E SWEEP 1.0MHZ TO 25.0MHZ IN 24.0SEC IN MANUAL SCALING

DH@@@1@2@3@4@5@6@708@91@1112131415161718192@212223

15| 14] 14| 13] 14] 15 17] 17] 16| 16| 34| 24) 31| 25] 21] 18] 16| 15| 15 14] 14] 15 16| 16

14| 13| 13| 150 14] 13| 15| 16] 18| 20| 28| 33] 28| 28] 21| 18] 29| 15| 17| 14] 14 14] 15 15

14) 14 14] 14§ 13| 14| 14| 14) 15| 17| 21| 21} 21| 2@ 19] 17] 15 14| 15 14] 14| 15] 14| 14

13| 14] 14] 15) 13| 13| 16| 14] 16] 21| 21| 22] 18] 22| 23] 18] 17| 16| 17| 15 13| 15] 15 14

14] 14] 16] 14] 24| 30| 26| 22| 23| 20| 20| 16] 15| 13| 14| 16] 16| 16| 13| 14

14| 15[ 15| 14) 14| 13] 15| 16| 18| 22| 22| 26| 24| 26| 31| 19| 14] 15| 15 16§ 17 14| 14] 15

15] 14] 13| 15§ 15| 14] 14] 15] 18| 38| 21| 27) 27| 21| 23] 19] 18| 15| 14| 15 14] 14] 15 15

@ |~ DU jw o j—
w
=
~
[92]

14| 15] 13| 16) 15] 15| 16| 16 17] 20| 23] 20f 20| 21| 19] 17} 14| 13| 14| 13] 14| 14| 14| 14

O
=

15| 14] 14f) 15| 14) 13| 14] 17] 18| 17| 18] 21| 22| 18] 17| 16] 14| 15| 14] 13| 14 14] 17

H
S
=

15 14] 14) 13| 14| 15] 15] 16/ 19| 20| 20) 18] 19| 20 18] 17| 14| 15 13] 14| 15 16| 13

fetS,
—_

14 14 13] 130 13| 13] 14| 14} 16] 17] 21| 21} 18] 18] 16| 15| 14| 15] 15 15) 14| 14| 15 14

—
N

14] 13| 13| 13] 14| 14] 14] 18] 16| 17| 20 17§ 22| 17| 19 17] 15| 15| 15| 16] 13| 14| 14| 14

—
W

14) 13| 14] 14f 14| 13| 14| 14} 17] 17{ 19| 18} 19| 22| 18] 17} 17] 14] 15| 14} 13| 14| 14| 14

FA
o~

14| 14] 14| 14) 14] 13] 14| 14] 15 18] 19| 21} 19| 18] 17] 17} 17| 15| 15[ 15] 13| 15| 15 16

—
Jl

14 14] 14] 14) 13] 13] 13| 14) 14] 17| 23] 200 18] 17] 15 19| 15| 13| 13| 14} 14] 13| 14] 14

—
)

14 13| 14] 13} 14| 14| 14| 14] 19| 19| 21| 20) 22| 19| 18] 16| 15| 13| 15 14] 14] 14| 14] 13

—
~J

14) 13| 14] 13} 13| 15 13| 13| 14| 18| 18] 36} 22| 21| 18] 16| 16| 16| 14] 15] 15 13| 14] 13

—
CO

14) 13| 13] 13} 13| 14| 13| 14} 15/ 18| 22| 20| 18| 18| 17| 16| 14| 14| 14] 14] 13| 14] 14] 15

—
©
=

13| 13| 14) 14) 15| 15] 14) 17] 17] 19| 17] 17| 18| 16| 14] 14| 14| 14| 15] 13| 14] 14| 13

N
S
=

14] 14] 13) 14| 13| 14) 13] 14] 17| 32| 21] 20| 21| 14| 18] 13| 14| 15 14] 14] 13] 13| 14

N
T
Ul
—
o~
—
~
—
S
—
~
o~
N
—
Ul
—
o~
—
w
~J

201 20| 17| 14] 14] 14| 14| 15| 14] 14] 15| 14| 14

N
N
-
~
[
w
—
w
—
=N
—
BN
u
N
s
S
—
w
—
[e)
—
~
-
—
Q0
—
~
—
3l
—
@D

14 14| 13] 14] 13] 14) 14| 14

N

W
-
~
-
S
—_
S
o1
—_
’
-
&

14| 14] 16] 17| 16| 18} 18] 17| 14] 15| 13| 14| 15 13| 13| 14] 15| 16

N

~
w
;s
S
n
w
w
w

15 16] 14] 14] 15| 17} 17) 16] 17 18] 15| 15| 15| 15) 14] 15 15] 15

=
25] 15| 13| 18| 14| 14| 13| 13| 13} 14] 16| 17| 18] 18] 19| 20| 19| 16| 13| 13| 13| 14| 13| 13] 14
26| 15| 14| 14| 13| 14] 14| 14| 14| 16| 18] 18] 17] 18] 19] 16| 14] 15| 15| 14| 14] 13| 13 14] 14
2 7] 13| 13| 14| 13| 13| 14| 14] 13} 14| 15| 17 17] 18] 17| 17] 14] 13] 13] 14| 14] 13] 14] 14] 15
28| 13| 14| 14| 14| 15| 14| 14| 14] 14| 17] 18| 18] 14] 13| 13] 14] 13] 14] 14| 14] 13] 14] 13] 15
290 14| 14| 13| 13| 14] 14| 13| 14| 13] 18] 17| 18] 18] 18] 18| 16| 13| 14] 14] 14] 14] 14] 14] 14
2 o cof ©

30) 13| 14| 14| 13] 13] 14| 14] 14] 15| 15| 18] 17} 17] 19 14| 15| 13] 14] 14] 15| 14
31

BR01102|03]04165/0610 7108|0101 1|1 2{1 3|1 4]15[16|1 7{18[19]2021]22|23

CNT] 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 29| 29| 29| 30| 30| 30| 30| 30| 30

w
S

MEDl 14| 14 14| 14] 14| 14| 14] 14| 16| 17| 20| 20| 18] 19| 18] 17] 15| 14| 15| 14] 14| 14 14| 14

U Ol 14] 14] 14] 14] 14| 14] 15| 15] 17| 19| 22| 21| 22| 21 20| 18| 18| 15| 15| 15| 14] 15| 15] 15

L O 14] 13 13) 13) 13 13| 14| 14] 14] 16| 17] 18] 18] 17 16 16| 14] 14] 14] 14] 13] 14] 14] 14
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[ONOSPHERIC DATA STATION KOKUBUNJI
NOV. 1991 MC(30@08)F2 (0.81> 135 E MEAN TIME CG.M.T. + 9HD
LAT.35 42.4'N LON.139"239.3'E SWEEP 1.0MHZ TO 25.@0MHZ IN 24.0SEC IN MANUAL SCALING

DH@@@1@203@4@5@6@7@8@91@1112131415161718192@212223

R
265|290|260|265{250{255/295[310|3208|300|295|290|275[280(275[285]285]|290|290|2 75§285[255|245|235

230|265|215/2701220|215|275|330]285[290|280|275|290|275/285|310§320|305/290|295|300|285|270/285
H
290|285|260/2801270|275|305|330|335[300|315|290]290/295[295/300|305|300|300|300}290[235[250|255
Vv
285(260|295|310]240|265|310|335|330|310|320|290|285|295[290{230}295/3006|3008|310J285|275|290|230]

270|280/275/2651255/285|275/340|320|320/300|285]275/285|280|290]285|230/235/280}235[285|285{290
F
280[280/290|300§250|255|305[325|325|310|300|295|285|285[230|295{295|300|300|275}270/280|285|285

275(290/3008|265|255|260|325|335|320(320|310|295|285|285{295/285]230|305/290|295|310]290|275|275
v
270|260/260/280}265[270|315|3401340|310|300|280]275|290{285[290]290|3008|285/290]290|295|270|270
H S
275|210|235|315]320[295|270|320|300|310|260|270]265|260|270[260]275|285|265/285]285|280|285|280

Q0 ||| W [N =

<o}

—
S

235/275/250|255]230(225|260|315|325{310(300(2901290|285|2390/290|300|300[300|3251230|288|280|305

ey
—_

325/265|270|275265|290|305|335[325|310|305|295|3085|295/295/295|300|295|285|318]318|295/2708/275
Fl F
255|270|275|280}285/280|285|345{315|315(315/300|285|290|290|290|290|300|305(315{295|300|298|295

FQ
N

—
W

295(280]285|290|310|270|300|345|340|320|325|300{300|295|290|305|310|300|305|275]315]|315|318|320

FA
~

255[240|265|315[290|280|280|320]|320|315[315|300]235(2308|2908|305|305|295|295|285|305|285|270|288

FA
U1

285(285/280|2901295|2708|280/330|335(310(310/295]285|290|305|305]300|290/2908|325]29512501245|250
H R
265[280[235|255[255/270]295|330]315|320(315(315{305|285|300{2908}295(|3@0|305[295]2385|270|250|250

FA
@}

—
~J

F
250[260|270|285|250[265|320|340|315|310(310|3108]275|290|280|305|305|3008|300315|310|280|288|235
F Rl R{ Rf R
245[275/260|265|245[235/240|305|320|320(320|310|300|2308|295|3108}305|320|305(300]310]|260|240|245
U RlU R
255(285|320[280]240|240|270|325|315(310(320|320|310|3065|305[310]318|305]|295|330}315]265|255|265

FA
0

PA
O

N
S

280|270]/275[255|295(245|295[290|305|320|315(310|300/300|295[320}320|295|305/330§340|290@(285|275
28@27529531@25525529534@%423@%32531531@3253253153153@52853@532531@22526@
28@32525@25@25@23528@31@31@3253@@3@@29@29@31@3@@32@3@@3253@52853@@25527;
3@527@32@31@33@27!29534532533532@32531531@3253@@33@33@32@32529527526@24@
26529@3@@34@28@28029@33@32533@3303253@53103@533@33533@32@32532528227@265

N
.

N
N

N
w

™I
N

N
@]

270|260|255|295|335|285/280|330|3408|320|335|325|320[325[310|325]320|305|325|34@]300|235]265|260
F H H
275|260[280|270]275(270|305|350|335|330|325(320}330|305|335|335}335|330|310|340§295|325|270|280
S H H

255|265[275(285]285|300|305|335|350|345|330@|318|315|330|325|335|335|330|325|325|3008|250|285|265

N
)]

N
~

N
0

260[270|275|280)290|285|300|340|350|340|325(330]315|315|320|310|348|335|305|315|315(308|265|260

2925526@3@53@532@28529533@33531532@31531@3@@31@31532@31@31@2953@@28@28@295

Cf Cf C H
30310j270|270|300|325|280/290|330[340|330|320|325]310|325 310|340|315]285]295(285|265
31

DO 1|02|03]04|05/06|07|28|09]10]1 1]12{13]14|15]16|17|18|19]20|2122|23

CNT| 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 29| 29| 29| 30| 30| 30| 30| 30| 30| 30

MEDl270|270|275|280f268|270/295[330|325(|315(315(300}298|292|295|305|305(300|300|308|298|285(270|272

U Ol gol2s0|290|300]|295|280|305|340|335|320[320[315|310|305|310|312|320(310|310|325[310|295[285|285

L Opss|260(260[265}250|255(280(325|315/310(300|290]285]285]290|290]295(300[298|295|290|275[255/26@
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[TONOSPHERIC DATA STATION KOKUBUNJI
NOV. 1991 MC(3000>F1 (0.01> 135°FE MEAN TIME (G.M.T. + 9HD
LAT.3542.4 N LON.139°29.3'E SWEEP 1.0MHZ TO 25.@MHZ IN 24.0SEC IN MANUAL SCALING

oo 1|p2e3le4les|eslo7jeslooliali 1]i2]13]1 415|16]i 718]19]pole 1] 2]23
L L L L

; L L L L L

3 L ( L L [

4 L [is L

5 L I L

6 L L L

7 s

8 L L L L L L

9 L i L L

1@ L L L

11 :

12 L L 3 L L

13 L L L

14 L L L L L

15 L L L L

it b L L L

17 L L L

18 ;

19 1"

20 . )

D1 L L L L

50 L L L

e [ L L

24 L L L L

o5 L [ L L

26 It} L [ L L

27 - -

o8 L L L L

29 L L L

3@ L L L L C C (B

31

000102030 4|0506/0 7|e8leal1 a1 1]12]13)1 4{15]16]17|18]1920]21|22]23

CNT

MED

U a

L Q
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TONOSPHERIC DATA STATION KOKUBUNJI
NOV. 1891 H'F2 (KM 135°E MEAN TIME (G.M.T. + SGHD
LAT.35 42.4"'N LON.139°29.3'E SWEEP 1.0MHZ TO 25.0MHZ IN 24.0SEC IN MANUAL SCALING

DH@@@1@2@3@4@5@6@7@8@91@11 12113114|115l16[17]18({1920|21(22|23
T
1 250 320|320/305
L L
2 325 350l270[310]255
C L
3 295|260|300|300,  |300
1 C
4 s0l315 300
L
9 s3pclpsel  |28s
L
6 o55|320(310
I 280
L
8 265|265|320[315|275|300
I L
d 245|305330]  |320
10 265 290|305
T
11 275
C
12 055! |265|315|265|2880
L
13 255 260
L C
14 o5g|  |235l295l305| 200
L
15 ogslosgl 325|300
N T
16 235230308 300
17 250 310/310
L
18 300
19 255l250
UL
20 275 300
21 295|265|24 0250
C
22 270l |300|250
23 260|245/285
24 ospl24s|250]  |260
29 255l |2sslessizse
26 oo0le3s|o25less|  |2ss
27 oso| 270
28 o5sloas| 255|250
29 210/225]  |ose
o S
30 2140|260|255|270
31
P00 1102103104|05|106|0 7|08|09]1 0|1 1 1211314151161 7|18|19]|20|121|22|23
CNT 4| 13| 13| 21] 22| 14| 12| 3
MED L
o62|255250|265|295|300|288|300
o i L
[ 300|275/260/300}315/310|302|300
L 0 o50lo4s|p3slosole70l265I255|268
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IONOSPHERIC DATA STATION KOKUBUNJI
NOV. 1991 H'F (KM 135" E MEAN TIME (G.M.T. + SHD
LAT.3542.4 N LON.139-29.3'E SWEEP 1.QMHZ TO 25.@MHZ IN 24.0BSEC IN MANUAL SCALING

H
200 1102[03|04/05|06|0 7|08|@9|1 8|1 1]12{1 3|1 4{15]16]|1 7|18|19]20121]22|23
Al H
280|265(280|280|335|335(275[235[240(225240|230{210|230|235|250|235[230|235|260§245|240)325/395
A A
365[315/270|235]455/385|310|240]240|265[245/245{240]240|230]225[230|220|230|255240|265(275|270

245[270|285|280]210|305|255[225|225]|215[225[22012308|240][225|225]225|220|245|230]240|235|320|340
H H H
285[325/290|245|250(320|270|230]225|230|230|230}215[240[245|230]235[225|220|220]245[285|270|250

270[285|295[315[240|280|300|235]235[235(230|2301240|240230[240]240|250|240|260]255[245|270|275
H
260|270[270[225|335/345|260(215[220|235|235/210]220/240[245|235]220|230]215|2550310[280|260|265
A A
285[270[250[265|330|310|245(230]2306|240[230|230J240/245[240|240]230|230]235|255/250|260|300|285

QO |~ DU B> W IN) |

300|305|335/285[290|305[255(225]|220|220(225(230]235|235[235[240[230|230|250|275|260]235|270|280

O

275[505|390[205)270|285[295(240]|250|245(230|245]235|260]245]|245]255|225|265|220}260|225|260|295

S

305(285(280[255[410[430|320[245]220|225230[2301225|240/240(220]240]240|250|230]240/260|320|275

H H H A

245|315|310|310[295|255|230|220|225|230[230[200]240|230[215(230|230|215|225|255]240|230{255|305

H A

320|315[285/290|230|295|280|235|225(220[220|230]220|235[230|230]230|2308|230|245§220|248|255|255
H

Ty
(TS

—
N

W

250(265]285|280|235|285[255(225]225|220(230[225]220|225|220|230)225|210|235|275]250|225|255|235

I~

275|390|330|235|245|270[285(240|230|225[220|225{210|230|230|240]220|230|235|255}230|258|265[275

H
265/270[285/275|240|280|290[240|220(220]235|225[230|230[245|230]230|240]255|235|210|318|350|315

U1

FA
[©))

290|285[250|330|340|305(285(245[225(240(230|220§220|240]235|225]235|230]225|240]250|265|315|340

H A A

255(310|260|280|305|330|250(225[245|240[240[240)220|230|230|245|225(240|265|230]240|230|290|380
A

—
~J

0

370]285|300|315/410|380|350|250|235|235[245[240]230|240|230|2308|215|215|230|260]230|225|350|350
A

330|285[235|265|335/400|320[235[220(240]240|220§225|225[220|225]220]|240]245|230{210]278|335|370

O

N
S

305[265(330/340|270(380|285|250]240|235[225[2301220/250{235[235|210|205|255]230J220|225/280|310
29@31@27525@28535@27@23@21521523@23@22523524@2252152@53@é25522@26539533@
29524530@37539541527@24@24523@23525325@22223@21@21524@23@25@27@21@38829@
28@31@25524@23@33@28522522521523@23522523@23@21@22523@25@22@25@28@38@39@
33@28@29@25@24@3@53@824@22@22@2@223@22523523@24322@2@524@24523@23531@34@
35@35538@29@23527@24@23521022@23@22523@22023@22@21522524@23@25@275373363
34@36@30531526@31528@22@22@2@52@@21@21@23523222521@23?23@21524524529@315
35@38@32@32@27@28@24@22@21@23@23523522@28@24523@21521523@22@21@2@23@@33@

N
—

N
N

N
%)

N
~

N
U1

N
a)

N
~

N
0

370|335|305[300)270|305|245[220]215|230|220|225]230(235|235[230|215|195[235|250{230|250|310|348

N
O

370(350|265[250|2508(275|270[230[230|220|205]240]235[230|240]230|220|205|235|215|245|265|260|280
H H cf ¢ C H
270|325[355/285[210|290|270|225]230|220|230|235]215]220 245[215|200§260|245|270|315

w
S

31

001102|03[04165/06|07|08|09]1 0|1 1]1 2|1 3|1 4]15]16|1 7|18]18J20[21]22|23

CNT) 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 29| 29| 29| 30| 30| 30| 30| 30| 30| 30

MEDl29p|308|288|280]2 70|305|2708|232|225[228|2308|230f225|235(235|230[225[230|235(|242{242]245]295|312

U Ol330|325|310|310|335[345/290|248]235[235/235|235[235[2408|240|240}230[235/250|255[250|265|325|340

L Ujp70j270[270|250[240]285|255[225|220[220(225[225]220|230[230(225|215[215/230]230]230]230]2708]275
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[ONOSPHERIC DATA STATION KOKUBUNJI
NOV. 1991 H'E (KM 135°E MEAN TIME (G.M.T. + 9HD
LAT.35"42.4'N LON.139°29.3'E SWEEP 1.0MHZ T0O 25.0MHZ IN 24.0SEC IN MANUAL SCALING

H Y s
R@@@l@2@5@4@5@6@7@8@91@1112131415161718192@212223
5 G A A B
1 130]120]120]130(120]130|120/120] 115
5 Bl B B B[ Al A B[ B
130l120120]125/125] 135120115
5 B[ Bl A AE A A A B
130)110[115]140{110]115]115115120
BIE A A Al Al Al A A B
4 140)110120]  |125|125]120]120115
B[ AIE Al Al Al Al Al Al AE Al Al &
5 125|135 125l120125/135
5 Y B Y
S 125l120l120]  |130] |i120]130|120
- A Al Al B 5
135 120]125]120]120]120]120]1 30
5 B AT AL Al Al Al Al Al A B
125 125]130/125] 120
KB E A A Al A B
9 160, l12e|11s|115/110]110]135]120
A B
10 175/120l120/115/110]120]115/115/115/125
5 A A AL Al A
11 120|115|115]120]115]1 20/130
B A A
12 135|12el115]115)1150130\115)115|115
3 B[ A Al A A
125l115)110]110)110}130125/110/130]1 35
12 B A A Al Al [E A
125|11sl11s115]  |i2s|  |i2s|12eliss
B
15 120]115l115120/115]115115/120/120}1 30
B )
16 125]120]115|115115115/115]115/125]120
B B A Al A
17 135(120115)115]  |i2e] 115
18 B 5 i A A
125li20li2e]115|  |i1e]  |120/130]i20
g B A Al Al Al A
130]115/110]110]110 120
B 3 A Al Al AE A
20 130l120110]135)115 150
o1 5 A A
125)i1sli1s|11e)115]115]115
B AL Al Al A A
2z 130l110[115 130/115|110
A AT A A AE Al AE A
23 135}120]115/115/120 140/125|160
54 B[ A Al A A A
155)120)110]120]120]1 15/115]115]120
A Al A A
25 130]130130/130110}1 201201 10l115]1 40
A Al A
26 130120/115/110|110]115]110
Al A A
27 130120]115)140] |110] |115|120|130
A A A Al A
28 130110120120 |i10l110/110/120
A Al Al Al A Al Al Al A
29 130120  |120]115)135
30 Al A o I
135|120]110]110/120]120]110
31
PoV1LIR2|03|104|05|06|0 7108|0311 Q|11 11121 3114|151 6|1 7|118[19|20(21122(23
CNT 1| 1] 29| 27| 28| 24| 22| 24| 21| 24| 20| 14
K
MED 160175/130)120]115]115]115|120]120|120]120]1 25
. A Al Al Al Al Al Al AE A
132]120]120]122|120]1 25|11 20]122|125|1 40
L a 125l11sl115/110l110l115/115/115/115}120
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[ONOSPHERIC DATA STATION KOKUBUNJI
NOV. 1991 H'ES (KM 135°E MEAN TIME (G.M.T. + 9HD
LAT.35-42.4"N LON.139°29.3'E SWEEP 1.QMHZ TO 25.0MHZ IN 24.8SEC IN MANUAL SCALING

=
N0 102103|04|65(06[0 7108|0311 L]12{13]14[15|16(17118/19l2021122(123
BBl B 8 B B B C G G B BB Bl ©
l teolieo, |13sl13s5[130] |115li10/110] |00
B 8 8| B B of of 8 Bl B B Bl B
210 1551301 35120]125/1 15|1 20| 120 105|105
B[ 8| B © B B of o OE G B B
3 110]160]130/130/110 110 |1es|t1el140l125]  |110] 105|105
B B B B[ Bl B B[ B| B
4 100)100]105]  |1es| |110|i70]110/105130|1 10/150]135]120]1 20 120
B[ Bl B B
Slies|ioeli00l100 165l120l115/1 101101 10/110]145]150}125]100l1 00 95|lios| |ies|iis
Bl 8| B B B B B G £ G § B B8] Bl B| B B
6 155]150/155]120)120{120]  |145]160]100
B B B B B B of o B
7 110|160|1 70|140[140130]1 20|130/1 20 110110]110]110]105]100
B B B B[ B B
8 100, |1o5 1701 15]115/120|1 10]115]110|110]105|100|100|1 00| 95}100| 95100
Bl B Bl B K B[ B
9100 160|135|120|1 20]1 15/115|120]115115|120|155|140|115(1 205|105} 05 115
B[ B Bl Bl 8 K B
10 110 170/170]1 70)150]150]130)1 301351 20]1 20]115]110l115)110)110]  |110]100
Bl 8l Bl 8 B o © o G BBl B
1 1lig0)110 125 105]115/100]105105|110|1 00|105|1 05
B B B B[ B B B G o G G B[ Bl B| B
12 10|  |130)125]120]115 150|100]145|110
B[ Bl B B B E ol G G G B B B B[ B
La 110/110200| |150)120110]115[110]  |110] 105 105
B B 8l B 8 B G B B[ B8 B B B
14 185 150]125/130]115|1 101051 10[110]110/110
Bl B B Bl B 8 8 © G B 6 of 8| B 8 B B
15 1200 |1es| |110100l160 119|110
B BB 8 B G G G BB B[ B
16 115|110 145/130/130120|120/120] |110] |110 120[105
Bl B B Bl B 8 B O G G G
17 125]12s|120l120]  |110|110]105|105|110]105]105|105]105
_ G G Bl B[ B| B B
18l1os|110]110]105|105|110]115]  |120|120/110]1 10|1 10|105]1 15|105| |i35(110
B B G B
19] “liieivelies|ios|iie]  |i1e| |120|110|120)105]1 101 10]105|1 051 05]1 05| 100l 00| os|i00
B B B G B
20hizel lisol liieli1e 130/135/125/120)1 10/1 101151151 10]1 101 05]105|105]105] |1e0
BB B 8| 8 8 B O o o ¢ B 5
21 120|260 |110]115110]110]105105105/105] 120|120
Bl B B Bl B 5 o o6
22 125|120 185|145 |100|105|100|100/1 05 1001 10]105|140/105|120|100
B B[ B 6 © B
23115100105 110/105 170]165|105|130]130]105}1 10]105105105]  |110|115]120
ol IE G B[ B
241120|110)120]110|110]110)105]120)110] |105|190|185|150]1 40|1 10|11 0]115|1 20]1 1 0)i 10100
Bl B B[ B E G GJE G o o G
25 115li10l1 10 120f140(110/195/185205]110 tiol110l10sl1 10110110110
B[ Bl B Bl © G o [E¢ B B
26l110|110]105 12s]  13e] |i2s|1ss|130|105]110]1 20 125/110/115]115
B ol ¢ E G 5[ B[ B B
2 ioli10)i10/110]110/105 1150115/t 15}195(135/135|1 40}1 251 20 110]110
B[ B8] 8 8| 8 B B Gl G E G B
28 125]120/105|185170]150]125[130/125]  |115]110]105|105]105
B B Bl B E O G 8 B[ B B B
290110l1es| 105 120]11sl115/110195)200]110/110/110]110/105 150
Bl B Bl 8| B B B G | & G Bl B B
30 110 150|135/105 115]115 110105
31
PO01102|03|04|05|06|07|08109|1 0|1 1}12|113[14]15[16(|17|18|19]20/21(22]23
CNT) 11] 12 14] of 7| 8 9| 16] 20| 24| 26| 26| 28] 29| 20| 24| 21| 26| 18| 18] 19| 18] 15| 14
MED}i1e110)110105)1 10]110110]135]130|120)120]119)116/112)1 18]110]110]110]108/105|1 101081 10]105
U Oliis|i1ef11s]110)110]110]145|168]148|130)1 30]130]132|1 30]1 32|132]125]1 15]1 15|11 10)1 10]1 10]115]115
L Oiesiie2live1eslies|iest10]i2e]i18liisi 10110)1 101 10/t 10]108]1 10]105]105105|1 05| 105|105|1 00
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STATION KOKUBUNJI

[ONOSPHERIC DATA

gH>
IN MANUAL SCALING
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135" E MEAN TIME CG.M.T.
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fPLOTS OF IONOSPHERIC DATA

Key OF F-PLOT

SPREAD

FOF2, FOF1,FOE

FXF2

DOUBTFUL FOF2,FOF1,FOE

FBES

ESTIMATED FOFI

FMIN

GREATER THAN

| >0 K | X|O|—

LESS THAN
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F-PLOT DATA

SCALER : T.KOIZUMI
STATION : KOKUBUNJI DATE : 1991711/
135°E MEAN TIME
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B. Solar Radio Emission

B1. Daily Data at Hiraiso

200 MHz

November 1991

Hiraiso

Single-frequency total flux observations at 200 MHz
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No observations during the following periods.

Notes

24th 2120 - 25th 0010

24th 0010 - 0715

No observations for 500 MHz due to equipment failure by lightning.



B. Solar Radio Emission

B2. Outstanding Occurrences at Hiraiso

Hiraiso November 1991

Single-frequency observations

Normal observing period: 2115 - 0735 U.T. (sunrise to sunset)

NOV. | FREQ. TYPE START TIME OF DUR. FLUX DENSITY POLARIZATION
TIME MAXIMUM 22 o 1
(107““Wm_“Hz" ) | REMARKS
1991 (MHzZ) (U.T.) (U.T.) (MIN.) | PEAK MEAN
2 200 44 NS | 2115E 2150 600D 20 13 MR
3 200 44 NS | 2115E 0413 600D 25 12 MR
5 200 46 C 2205.0 2205.0 2.0 1900 - 0
100 46 C 2205.8 2206.6 1.6 1000D - -
6 100 42 SER| 0405.3 0408.0 20 230 - WL
200 42 SER| 0406.8 0408 10 190 - 0
100 42 SER| 0446.8 0448.6 5.0 40 - WL
200 7C 0447.2 0450 27 190 - 0
200 46 C 0603.9 0604.1 2.0 140 40 WR
100 46 C 0603.9 0604.3 2.6 600 150 WR
200 42 SER| 2355.7 2356 8.5 3400 - -
7 200 44 NS | 2120E 0518 600D 20 12 MR
8 200 44 NS | 2120E 0305 600D 40 12 MR
9 200 46 C 0310.7 0315 5.0 185 60 WR
100 46 C 0310.8 0314 10 1000D - WR
200 46 C 2308.0 2309.2 4.5 30 10 ML
200 46 C 2342.1 2343 1.0 200 100 0
10 200 46 C 0126.1 0128.6 9.0 150 30 ML
100 46 C 0126.2 0129 5.3 1300 | 500 WL
100 7C 0645.8 0647 29 1900 | 300 WL
200 7C 0647.5 0649.1 19 150 - ML
12 200 44 NS | 2120E 2340 580D 70 15 ML
13 200 44 NS | 2120E 0114 580D 120 | 30 SL
100 44 NS | 2120E 0216 580D 100 | 15 ML
14 200 44 NS | 2120E 0123 580D 100 | 17 SL
15 200 44 NS | 2120E 0137 580D 150 38 SL
200 48 C 2234.0 2240.5 20 50000 1500 WR
100 48 C 2234.3 - 19 1000D - -
17 100 42 SER| 0154.3 - 13 1000D - -
200 48 C 0155.0 0202.4 8.6 3500 500 WR
200 44 NS | 2120E 0351 580D 30 12 WL
19 200 46 C 0010.0 0013.3 8.0 48 15 ML
100 46 C 0010.8 0014.2 13 130 20 -
200 44 NS | 2120E 0340 580D 20 12 ML
20 200 48 C 0054.4 0100.0U 13 130000 600 WR
100 48 C 0054.6 - 16 1000D - -
200 44 NS | 2120E 0033 580D 30 14 ML
26 200 46 C 0420.8 0421.2 1.5 60 35 WR
27 200 44 NS | 2120E 2302 580D 30 12 WR
28 200 44 NS | 2120E 0040 580D 30 15 WR
30 200 48 C 0344.6 0344.8 6 45000 1000 WR
100 48 C 0344.7 - 10 1000D = -

Note: No observations for 500 MHz due to equipment failure by lightning.
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C. Radio Propagation
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C2. Radio Propagation Quality Figures at Hiraiso
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C. Radio Propagation

C3. Phase Variation in OMEGA Radio Waves at Inubo

Inubo November 1991
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Inubo November 1991
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Polar Cap Phase Anomaly (PCPA) on Norway-Inubo Circuit

Start End Max. Max. Phase Deviation
(U T.) (U.T.) (U.T.) (negative value, deg.)

Nov.17/0611 Nov.17/2207 Nov.17/1220 61.2




C. Radio Pro

pagation

C4. Sudden Ionospheric Disturbance

(a) Short Wave Fade-out (SWF) at Hiraiso

93

Hiraiso Time in U.T.
S W F Correspondence
Nov.
Drop-out Intensities(dB) Solar | Solar
1991 Start | Dur. | Type | Imp. ¥
C0O HA AUS MOS BBC Flare | Burst
1 12 0040 22 2 i X
1 8 0332 18 2 1- X
1 8 0421 27 2 1= X
1 6 2339 25 2 1- X
2 29 X 0644 Ly 2 2+ X X
2 7 1142 17 2 1- X
a 13 X 0304 26 3 1 X
4 6 0437 38 2 Je=s X
5 13 0154 74 2 1
b 9 2205 11 2 1- X
6 13 0407 15 1 1 X X
6 5 0422 21 1 1- X X
6 13 0446 37 1 1 X X
6 7 2354 13 1 1- X
7 X X 7 0147 28 1 1- X
7 8 1135 36 2 1-
8 8 0040 16 2 1- X
8 7 0216 20 2 I~ X
9 X X 19 X 0311 40 2 1+ X X
9 X 1546 14 2 1- X
10 X X 26 0122 38 2 2 X X
10 17 0644 29 2 1+ X X
12 0232 20 2 1 X X
13 x 23 X 2112 B, 3 2+ X
13 8 2259 9 Z = X
15 25 21 2235 31 2 2 X X
17 X 20 0157 39 2 2- X X
20 16 15 37 x 0054 62 3 3 X X
20 7 0350 28 1 I- X
30 48 30 0345 23 1 2+ X X
NOTE CO:Colorado(WWV) HA:Hawaii(WWVH) Aus:Australia Mos:moscow BBC:London

*

Optical and X-ray [Ilares
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(b) Sudden Phase Anomaly (SPA) at Inubo

Inubo

Nov. S A

1991 Phase Advance (degrees) Time (U.T.)

Date Q/N Q/L Q/LR NWC Q/H Q/ND Start End Maximum
1 17 43 31 47 0025E 0043D 0028
1 37 61 50 47 0043E 0147 0052
1 7 5 3 0211 0227 0214
d: 9 17 15 6 0231 0324 0240
1 13 28 51 45 17 13 0334 0417D 0341
1 19 61 45 16 18 0417E 0513 0431
1 13 0823 0910 0836
1 50 1310 1435 1338
1 37 1609 1650 1632
1 41 2023 2104 2033
1 - 30 2157 2235D 2203
L 25 17 30 2235E 2321 2240
1 17 19 15 31 23 2349 0026 2352
2 17 11 6 14 0039 0106 0047
2 14 12 16 7 0125 0148 0129
2 17 20 13 0157 0228 0211
2 30 23 9 10 0315 0346D 0325
2 34 67 49 12 13 0346E 0446D 0359
2 28 18 15 0446E 0516D 0454
2 18 14 0516E 0553 0525
2 68% 280 157 19 23% 0625 0825 0653
2 — 9 0851 0911 0855
2 122 39 1146 1253 1157
2 41 1621 1745 1655
2 14 25 2229 2315 2235
3 11 9 0011 0038 0020
3 7 7 4 0121 0140 0126
3 12 26 44 63 32 0302 0415 0320
3 6 2242 2305 2249
3 6 6 2323 2345 2331
4 5 — 5 0149 0206 0153
4 15 — 6 0233 0254 0236
4 102 — 22 0425 0635D 0454
4 18 — 0635E 0719 0650
4 21 32 — 0719E 0757 0732
4 82 77 125 130 144 2218 0247 2315
5 4 10 0310 0346 0321
5 9 —_ 0748 0808 0755
5 38 — 1100 1203 1123
5 — 71 20 2206 2246D 2212
5 — 10 2246E 2309 2253
5 — 5 2345 0003 2350
6 — 7 0044 0108D 0053
6 21 — 17* 0108E 0200 0111
6 8 — 7 0238 0253 0241
6 27 27 100 — 24 10 0407 0446D 0424
6 55 85 225 — 58 57 0446E 0654 0453
6 8 — 0707 0732 0711
6 64 27 — 1124 1219 1138
6 — 54 1922 2002 1931




Inubo

Nov. S A

1991 Phase Advance (degrees) Time (U.T.)

Date | @/N | @/L | @/LR | NWc | @/H | @/ND | Start 1 End Maximum
6 40 43 85 —_ 115 68 2355 0121 0002
A 14 34 —_ 27 21 0147 0230 0157
4 19 —_ 0452 0612 0527
7 65 —_ 1134 1234D 1150
7 24% — 1234E 1257 1241
4 — 28 2202 2221 2207
# —_ 36 2347 0038 2353
8 — 25 0043 0136 0053
8 21 28%* — 19%* 0207 0255D 0232
8 8 — 5 02558 0317 0300
8 32 44 56 —_ 0624 0715D 0639
8 23 — 0715E e 0723
8 66 — 1422 1545 1447
8 36 — 1702 1737 1713
8 — 16 2136 2158 2143
8 28 — 37 2258 0021 2319
9 — 4 0106 0121 0110
9 10 — 6 0233 0251 0237
9 40 49 151 — 80 41 0313 0505 0323
9 97 — 1535 1700 1548
9 — 53 2052 2127 2058
9 — 10 2350 0026 2359

10 70 85 223 — 146 70 0124 0313 0138
10 161 | 181 - 0648 0820 0657
10 — 112 35 2006 2132 2017
11 15 —_ 0112 0138 0118
11 10 - 9 0209 0230 0213
11 b — 0257 0317 0303
Il 12 — 0409 0442 0418
11 — 42 1943 2020 1952
11 = 14 2140 2202 2146
11 38 — 22 27 2248 2309 2257
12 — 14 0102 0148 0112
12 25 30 73 - 39 17 0234 0333 0242
12 30 58% | — 0522 0636 0535
12 37 —_ 1603 1715 1618
12 — 29 2025 2123 2040
13 22 — 250 1325 1257
13 — 71 29 2117 2217 2127
13 — 21 2254 2351 2304
14 —_ 3 0041 0104 0046
14 13; — 8 0200 0240 0215
15 8 — 0353 0427 0405
15 39 17 — 0700 0725 0711
15 54 6 — 1103 1222 1122

95
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Inubo

Nov. S A

1991 Phase Advance (degrees) Time (U.T.)

Date Q/N Q/L Q/LR NWC Q/H Q/ND Start End Maximum
15 41 37 58 — 173 130 2233 0151 2242
16 17 — 0401 0440D 0412
16 69 — 15 0440E 0645 0504
16 129 — 1130 1345D 1159
16 61 — 1345E 1430 1351
16 — 21 1941 2005 1947
17 34 51 123 — 78 39 0155 0322 0208
17 26 93 — 15 24 0507 0636 0519
17 56 120 — 0700 0826 0718
17 — 17 1832 1859 1848
18 — 4 0035 0106 0045
18 67 42 — 1047 1206 1101
19 22 — 8 15 0328 0417 0342
19 57 47 — 0929 1004 0938
19 — 63 1920 2002 1928
20 59 66 154 — 119 76 0054 0300 0114
20 31 — 20 19 0346 0445 0356
20 11 — 0616 0649 0625
21 — 3 0107 0119 0112
21 — 5 0137 0207 0153
21 — 71 1912 2006 1921
22 18 9 — 0451 0520 0457
24 24 — 0822 0925 0835
26 11 11 7 0119 0151 0123
26 4 7 4 0228 0254 0238
26 11 0612 0642 0615
26 12 0954 1036 1005
26 6 2240 2305 2248
27 10 6 0441 0509 0452
27 19 2050 2127 2100
28 9 4 0013 0041 0025
28 14% 13* 0340 0423 0345
29 5 5 0443 0508 0450
29 12 7 0611 0636 0615
29 8 0718 0747 0727
29 11 0814 0851 0824
29 25 2012 2035 2017
29 31 2140 2223 2148
30 5 6 12 0310 0333 0319
30 39 58 222 166 96 68 0345 0552 0349
30 22 14 0555 0630 0601
30 8 0821 0851 0832
30 86 66 0952 1126 1000
30 10 2243 2316 2250




IONOSPHERIC DATA IN JAPAN FOR NOVEMBER 1991
F-515 Vol43 No.ll (Not for Sale)

TR A (1991411H)
F43%  Fl1le (GE5Eah)
19924 2 H21H Ik
1992 4 2 H281 %4f
WE R O KA oM E KB A& W E A
AT Bt T84 HEEVNE T EHALT 4 TH 2—1
22 (0423010210 19251 4 ()

Queries about “Ionosperic 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.



