ISSN 0389-8237

ION.ANT.-86

IONOSPHERIC DATA AT SYOWA STATION

(ANTARCTICA)

January — December 2019

CONTENTS
Page
Introduction .................................................................. 1
Tables ....................................................................... 4
Monthly plOtS Ofﬁl, fon’ ﬁES, fmln and h'F‘ ........................................ 64
Monthly median plOtS Of fOFZ ................................................. 76
MOl’lthly median plOtS Of ﬁES .................................................... 88

NATIONAL INSTITUTE OF INFORMATION
N{ I CJ AND COMMUNICATIONS TECHNOLOGY

TOKYO, JAPAN



INTRODUCTION

This data book summarizes the results for vertical soundings of the ionosphere at Syowa Station,
Antarctica in 2019. The observations were conducted by the National Institute of Information and
Communications Technology. The location of the station, specifications of the ionosonde, and symbols

used in this data book are as follows:

Geographic Geomagnetic *
Latitude Longitude Latitude (Deg.) Longitude (Deg.)
69°00.4'S 39°35.4'E -70.5 86.8

* Geomagnetic latitude and longitude were calculated using IGRF-12 (2015)

SPECIFICATIONS OF THE IONOSONDE USED AT SYOWA STATION

Items

FM/CW Ionosonde Specifications

Frequency Range

Transmitting Power

Duration of Sweep

Transmitted Pulse Width

Pulse Repetition Frequency

Height Range

Recording Media

Power Supply

Transmitting Antenna and
Receiving Antenna

0.5 MHz - 16 MHz

100 W

max 155 s

1-10 ms

1 kHz

60 - 1000 km

Hard drive

100 V - AC, 1.5 kVA

40-m-high vertical delta antennas
terminated by 400 Q

Note: From 2016, new type of FM/CW Ionosonde will be used for routine ionospheric

observations at Syowa Station.

OBSERVERS

Observer: T. Kondo

Scaler: K. Fukushima



a.

DESCRIPTION

All symbols and terminology in the tables or figures of ionospheric data are used in
accordance with the URSI Handbook of lonogram  Interpretation and Reduction
(second edition 1972)

Characteristics of Ionosphere

Sl Top frequency of spread F traces or oblique traces.

foF?2 Ordinary wave critical frequency for the F2 layer.

fEs(ftEs)  Top frequency of Es layer as reflected overhead

fmin Lowest frequency of the vertical ionospheric reflections.

h'F Minimum virtual height of the ordinary wave F trace as a whole.

Symbols

- o U o =

—

(1)

Descriptive Letters.
The following letters are entered after, or used to replace, numerical values on the
monthly tabulation sheets.

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 finin.

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.

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

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 stratification.

Presence of particle £ layer.

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

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

Conditions are such that the measurement cannot be interpreted.

Measurement refers to the ordinary component.

Spur type spread present.

Range spread present.

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

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

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

Forked trace that may influence the measurement.



W Measurement influenced or impossible because the echo lies outside the recorded height

range.

X Measurement refers to the extraordinary component.
Y Lacuna phenomena, severe layer tilt .

Z Third magneto- electronic component present.

(i) Qualifying Letters

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

Greater than.
Less than.
Ordinary component characteristic deduced from the extraordinary component .
Mode interpretation uncertain.
Extraordinary component characteristic deduced from the ordinary component.
(Used for x-characteristics only.)
T Value determined by a sequence of observations, the actual observation being
inconsistent or doubtful.
U Uncertain or doubtful numerical value.
7 Measurement deduced from the third magneto-electronic component.

o= oo

(iii) Definitions of CNT, MED, UQ, and LQ

CNT (median count) is the number of values from which the median has been computed.

In addition to numerical values, the count may include certain descriptive letters.
MED (median) is the middle value when the numerical values are arranged in the

order of magnitude, or the average of the two middle values if there is an even number of
values.

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

LQ (lower quartile) is the median value of the lower half.

Acknowledgment
lonospheric observation at Syowa Station is based on the consignment study from the Ministry of Internal Affairs and Communications.
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STATION SHOWA-ST.
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FEB.2019 fmin (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
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6|12 7 8 1| 6 8 14 12 8 7 10 10/ 11 10 10 14 - 2715 3 8 6 8 10
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8 10 11 11 24 43 13 8 19 14 o o 14 10 " 31 15 15 16 16 8 9 13 12 13
9| 13 17 18 15 | 24 8 13 12 8 11 13| 30 34 28 23 19 12 24 18 11 9 9 s
10| 12 10 8 8 8 14 24/ 12/ 11 9 9 9| 14/ 11 14 14/ 10 10 9 8 11 8 8 8
11| 7 10 22 16 9 12 o 14 14 17 27 17 16 16 14 14/ 120 11 7 |14 14 & 3
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IONOSPHERIC DATA

+ 3 H)

(G.M.T.

45°E MEAN TIME
1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING

(0.1MHz)

foF2

MAR.2019

SWEEP

LAT.69°00.4"'S LON.039°35.4'E

co o — [=g O =g <G <G <G <G =4 <G <G = [==¥3] M m 1 ©O (< oo oo o <
— o~ o~ — — — — — — — —
o o
-~ ==Y o B o0 IH o =g < << <G <G < < << g O < | m o |<q < ~ o o~ L o
— ~ «~ «~ «~ ~ — — — ~ ~ —
o o
— o [T3) [T} =g =] w — o~ ©O |<g L = g [T2] =G NG ©o |G Lo o =g [ —~|m L — [T2) o [Ts) —~
o~ ~ o~ ~ ~ ~ ~ o — — — — — — — — o~ ~ —
o o
— o o ~ =) =) o o [v=) o =) — ~ o|<g = —i|m ek o — ol o o o <t o - o~ o o
> ~ ~ Las) Las) o~ o~ o~ o ~ o o~ o~ o~ ~ o~ o~ o~ ~ o~ — o~ — ~ — = o~ o~ o~ o~
o o
o — = [¥=) — =) o~ o o~ o~ o~ — = o =a) o Lo =2) o o =2 — o ~ 2] o |m o~ ~ o L= o~ —
el o~ o~ o o o o~ o o o o o o o o — o~ o~ o~ o~ o~ o~ o~ o~ o o~ ~ o~ | o~ o~ o o~
— —
[e=3 = o (=) =) n o =) =) o — =2 |k o ~ ~ [v=3 [%=) — o o [73) =2 o - =) o o (=) =) [e=3
©o sl g} o o g} o - o o s s} o o o o o g} o o o o o g} o o Sy ~ | ® ~ o o g}
— —
— o o =) o o o fa2) ~ =) ~ o [%=) [%=) =) - L0 o fa2) =) o w —~ N =] w - =) o o o~ w =)
o S o - o - - - - - s} - o o o o - - S Sy - il - S 0 Sy o o sl «~ s sl o
— —
o < o ~ T2} =) o o — =) — o =) o |m — ~ — =) ~ o - o Ao Lo o (=) - =) - o ~
O s - s hl El o sl - <+ o - 0 o - o - - sl Lo w T2} [} sl w <+ s sl | © ~ - s s
— —
[*=3 o~ (=) (=) <+ < o = o ©O |Fxa i — o wo|m m — - ~ — o (%) — [a2) [ =) = %) Bl PSS — < o ~
Lo o il <t o <+ < sl - - - s < (T2} o o s - [T2) Lo T2} T2} T2} - (T2} - - s ~ < T2} sl
— —
72} — - =) ~ s o E=2) <+ 0 [ O — 2] —~|m m —~ [as) o 2] — <+ <+ o ==Y ~ ~ o~ o~ ol o - =) o
T o L <+ o <+ s g} - Sy s o Al s Las) o - - (T2} T2} T2} T2} T2} - w <+ <t <+ o o~ s i s
— —
= n o < =2 o o — o o L0 ~ <|m m (%) =y [T3) =) =2 - =) o [*=Y =) ~ o o~ o — o o L=
o g} Las) o s g} s - Sy - o A s Las) o - - - ey L0 s [Te} - L LSl <+ <+ | ~ <+ RS o
— —
~ s L —~ o — o — mn o~ o~ o By~ o sl — M ©o o o o o LN - [Fe] — (] ©o o ~ — — N —
s} o o o s sl s - - s o g} [Te} o o o syl s - Lo s L0 [Te} s Sy o s ~ - sl g}
— —
— ["3) [73) S o = o =+ AEmr~| mom <M |m | o| «| | oo = = oo =t I — N o] | —~
o o sl - S - - - sl o o s} - - L0 - L0 L0 o - o o «~ <+ sl o
— i
- —~ — o o mm - —~ o/ m oM — co o o~ [T2) (X2} P < w |G o o~ — o o -
> o o - o - - o o o o o - sl - s hl - o - o o > ~ o s o
— —
©co o ¢ o (m o o NG | o~ G o —~ o o o ol | ©O | o o w (=1 o~
N o o o o Rl o o o o o o o o il < s s o o N — o < o
o o
oo [Te) o o [Te) | =<g o [Tol[aa] (=21 o ©Oo |<g [22] o fV<) o o o ©0 | OO |< w <q ©co o o o o o
o o g} g} Las) o o o ~ o o o <t o o o o o~ o~ ©o — o o o
o o
—~ - - — o <G o ©o |<q o <G <G m ©o o o~ o - - W B o |<G <G <G — [Te) o~ - o
o g} g} ~ o ~ o o~ o~ o o~ o o o o~ — o o o~
o o
=3 b ©O =g ©o (< <G m <G <G <G s - o o~ — | <G < o - o s
O o ~ ~ ~ ~ «~ ~ ~ sl O ~ ~ ~
o o
o | <q o =g <G =< [ A=A H <G <G <G <t |0g v B o <G <G <G Lo+ Lo+ Ln — s w -
Lo ~ ~ ~ ~ — — ~ ~ ~ —
o o
<< << i o <t < < << <G << < < << o<t Fxa <G < <G << << - o o — (=)
3 ~ — ~ o~ o~ —
o o
Sl <G <G =3 g g <G <G m e g < <G <G <G e g o[ o |t <t o~ o [T2)
o o o~ o o o o o o~
o o
<< L] ENIET L L = <G << L L L < < << L [ < < < — o~
o o
o~ ~
o o
— s o <G < << <G <G <G <G < Lo = e m | (= 1o H =G =G o~ — [Te) o - o
— ~ — — o~ — o~ —
o o
©o (< =1 <G <G <G <G <G < < = = =5 - g < o || <G (=) S oo <
= — o~ — — — — = — — —
o o
= A N | <M | N[ WO |~ 0O Y O|H N MO H N[O M~ W o O A N M H| WO I~ o O M M o
a | | A | A A A A | | A N[N N N N N NN NN | o o = 5 | .

(0.1MHz)

foF2

MAR.2019

JAPAN

NATIONAL INSTITUTE OF INFORMATION AND COMMUNICATIONS TECHNOLOGY,



16

STATION SHOWA-ST.

IONOSPHERIC DATA

+ 3 H)

(G.M.T.

ftEs (0.1MHz) 45°E MEAN TIME
1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING

MAR.2019

SWEEP

LAT.69°00.4"'S LON.039°35.4'E

- - co M =) o o [ =) o~ o~ co =) — oo — o o [T2) oM o oM m ©O | LD L0 — o o~ o o~ o co
o T2} [Ts} ~ S - [ o 0 — Lo —~ s} s o Sy - s syl ~ (T2} — ~ — o — T2} | ~ - T2} ~
o [=5] o
o 73} o =) [%=) - =) o [%=) Lo ~ Lo — o [%=) - =) (=) o — =) — - — Faa) o =) ~ ~ o o — [%=) ~ o
o o - «~ o — o - «~ 0 — Lo T2} o 0 o - — ~ o (- «~ Lo — T2} - o o o o ~ | N o o T2} «~
o o
B <0 - [Te) ©o M o —~ - o|mo LN [=2) o N L o~ o o~ o o g - o — - oMo m o o — co o o — o
— ~ - — [Ts) — o - «~ — — — — — o o - ~ T2} «~ «~ — Lo — o — — o - o ~f o o~ o —
o~ ] (] 23] o~
P —~ M L0 | O (T —~ —|M LM N L0 |M o —~|Mm o (o) o~ oo o o m oM o [l [l o - oo o m o - o [=2) L=} —~ [T}
o — o o~ — o — — — — T2} — T2} — - — T2} — — - T2} ~ — «~ — — o T2} «~ — - —

o~ =] ] 2] ] L] = L] o

o oM oM 3 L0 (M co (M w — =) o|m o[t oo |m o o[ ™ M 3 |M co —~|[m 3 — o (=) ~ oMo |m m Mmaoim < =) — o [to
— — o~ 0 — o~ — T2} — — — (T2} — — — — - — — — — — — — «~ — —

— ] = = ] - R ] - —

oo oM <# M oM — | o —~ oo m o o — || e — — O m <# | O ©o|M <+ M~ oW (& M o | Mmoo m oM o o ©o [THY o oW
sl ~ ~ ~ ~ ~ ~ T2} o~ e} — o ~ — — — — — o — o o~ — o~

— ] L] [ 2] ] ] 2] — L]

(2] M ~[Men —Amom M <t <+ M N[O m < — co|m e =Y W w oo [t m —i o D < oo [tD m <+ oM~ o[ m <+ o
= ~ o ~ o ~ — «~ ~ ~ ~ 0 ~ ~ — ~ ~ — — ~ — —| = ~ ~ ~
— [ 2] ) = ] L) L] 2] ] — 2]

[aa] m W co|M N o o m o | Volms oM~ W w m o | m w M w ©co M en — O W m oM en oo | oo | o W
hd — o Lo «~ «~ o~ w o «~ «~ o ~ ~ «~ ~ o — hd «~ ~
— [ ) 1= ] 1= ] 1= [ ] —

o [ ~ oo |m — (=) %) [=3 [T — — (M —~ [ M oo [ —~ [ m m ) N ol FEEREIEG W m <+ M D oolmaaf — (=) W
g} o - ~ ~ ~ ~ ~ ~ o ~ ~ ~ o~ o~ o~ — o~ o~ — ~ o~ o~ o~
— —|Ea L] ) L= ] 2] —

m MmO m o o o oW <n (Y [l (= Y (] =] —~ m m —~ [ N = ©co [T2] —~ sl <t (M LO | o0 [T 3 M <+ ©o |t —~ <=
-« ~ o ~ ~ g} ~ ~ — g} ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ «~ ~ ~
— ) = ] ) —

m S| enm P=)(C) | <n| oo [ [ oW mwm m Mo Or-|vu W o o ~| nmm~-mwumw® me ~| | oW
o o (-3 =<} o~ ~ «~ o ~ ~ — o o ~ ~ Las) o ~ ~f «~ ~ o
— ) 2] Pl M M| ] —

m Mm o o |m ol LN [T o s OWO~D AT - | o |O m —~ — | O ¢ ©o (M LN o co — (=) o m ©co (M —~ oo [ o
o ~ ~ o ~ ~ (- ~ ~ ~ T2} o ~ ~ w «~ «~ ~ ~ ~ ~ ~ Lo ~ o «~ ~ ~
— ] ] L] —

m m (L] m © m o = o MmO (&) (&) = m oM m o O (L] Mm oo T =) ©o | —~ (=) oM<+ o m o T ©o o
— T2} ~ «~ ~ - (- «~ «~ ~ ~ ~ ~ L0 ~ ~ — ~ ~ «~
— = [ 2] —

M co|mM o[m (&) (2] w [ m T L0 [ —i[m m M M e[~ (Mo = [v=3 fa2) [ (=3 o~ = - [T o~ =
= ~ - o~ ~ T2} - ~ — «~ ~ «~ ~ ~ sl «~ Lo o ~ | 2 o~ o «~
i |m ] ) —

o [P m m o|m O~ S [a2) 0 |m ™ o ~ — o [73) oo |m M <O~ M s < [OO —~ |M —~ — [ —~|m W m P o[ < o
— — co o~ o~ o~ o~ [T2) T2} [T2} U o~ — o~ o~ o~ o~ — o~ Sl L0 o~ o~ Lo ~
= =] £ =] = L]

m m — — oo [ty w o co o o — M w [Ts) [T3) o |m o w — o ©co — o - = o~ m o [== [FoRid ]
o o (T2} o~ o (T2} - o~ ~ [Te} Lo o ~ o~ ~ o~ o [T2} o~ Lo gl <o ~ ~ L0
o o

o m [=a} o — — o o~ O o [ o o — (=3 o m o LN | o |O (&) o =} o — —~ - =} o s oo o~ [ ]
= o — - o~ o~ «~ w — ) — [Te} Sl o — [T o~ o~ o S Lo s A | T «~ o [Te}
o o

oM co oo o w [l | o o [T} W o~ omm — o | mo (T2} w o co o~ o o~ o~ o (=) - w o
o - - (- Lo T2} T2} s o ~ — sl o Lo s T2} o — — — ~ 0 [T2) o o i ~| ° «~ - T2} ~
o =l o

< |m (=3 =) o ~ - | — o =) [T3) o [a2) =) ~ == - =) [a2) ~ [T3) o - o 0 =) o o o [T2) o - (=) 72}
Lo T2} 0 0 Lo - - o — Lo ~ ~ L0 - 0 - L0 - L0 - — o ~ - - 0 0 o - o | o - T2} s}
o = o

m baa) — o o o ~ co o — - o - =) — Lo =) - o ~ ~ - o o o fa2) [T3) — o —|m o =) ~ o
- (-} (T2} - - w T2} - — Lo o o T2} - (T3] - T2} o «~ o — - ~ ~ - 0 o~ ~ T2} T2} - o~ - T2} o
o o

K3 o o~ o~ =2 a2} co a2} o — ~ ~ — — a) o [m [T3) o =T =) (=) o — o =) = o~ (%) Lo o o — - [73)
“ ~ [Te} (T2} - Lo Sy - [T2} e} L0 L0 [T2) [T2) T2} S U o o Sl o~ U o~ [T2] 2] Sl o o o w (T3] “ o Sy [T2) o

— - — [73) — — o o o Lo — ~ - o~ o — [v=) Lo o [v=) =T (=3 o o co =T — < |m =3 72} o — o o

“ - Sl (- o T2} o - T2} - o — [T2) [T2) [T2} o o [T - o S S L0 T2 - o o w o~ o o “ Las) s L0 g}

o~ =4 o — (T2} —~ ©co o~ o~ — o ©o - (=] oo o o w o o co | m [Tal=a] (=4 o — o m o~ — o < o —

“ T2} - [T2) Sy s s il [Te} [T2) Lo — o i (- (T2} Sy L0 o [Te} o - ~ - s Las) Las) o «~ M «~ s [Te} g}

73} ~ =) — — [T2) o womo — o (=) o o o Lo - (=) ~ o — o = — co|m o Lo (=) ~ o o =) =) o

= o [Ts} o Sy o s [ co — o — T2} il o 0 «~ [ o [Te} (- ~ «~ o ~ ~ o o o o o 2 o o L0 s}
o = o

= | N | | N[O~ O O O(H| N N H N W -~ W A" O Hd N M X N[O ~ O o O M M o

a A A A A A A | | | | N[ N N NN N[N N NN | e O | =] | a

ftEs (0.1MHz)

MAR.2019

JAPAN

NATIONAL INSTITUTE OF INFORMATION AND COMMUNICATIONS TECHNOLOGY,



IONOSPHERIC DATA

STATION SHOWA-ST.
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STATION SHOWA-ST.
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IONOSPHERIC DATA

STATION SHOWA-ST.

27
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LAT.69°00.4'S LON.039°35.4'E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING
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STATION SHOWA-ST.
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1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING

(KM)

MAY 2019 n'rF

SWEEP

LAT.69°00.4"'S LON.039°35.4'E

3A < <G 5 = <G <G <G = < < <G <G <G LS+ < < <G <G <G < <G < <G = < <q o
o3 o
¢ O ©co <G s o S L <G LS+ < < < o+ <G Lo+ Lo+ LS+ o+ L+ <G ©o (=, S+ L+ Lo+ < m o co ©O | O
o o o o o o o o
o~ — o~ o~ o o~ o~ —
< < S L =+ o~ m <G e a4 s S m e Lo Lo+ LS+ o L o+ Lo+ o L s Lo m m — o~
— Py i o
o o~ o o~
OA < m < g < m <G < < < < m <G < m < <G << <G < <G < << < m m o
o o
9B0B m <G oo |m ©co m <G <G m < < m <G <G m < <q <G <G <G < = < <5 [2a] [=a] < o N |<g 00 M O <G O
w© o ~ | v «~
ko S o~ — N N E N
8A6A8 <G <G <q o <G o M o |m m <q < <G m <G <q m g m < <G < <G < < m m m o LO (<G O <G 3 o
| w o ~ - | ~ o~
— N ~ B N 3 — Mo E N o~
M M s o - = |<( ‘O < s m <G m <G m <G m m <G m <G <G < <G m <G m m m (V=) o - o
= — — o| oo | —~ == ol ~ o
— o~ o~ o~ — N — =X K ~
co (m <+ |m o~ < R ] o = m oM o oo |m ¢ ©|m m o< << m LS+ <+ m o m m m [T2) <t o ©co
hd o o o | o o o o — | o ~ o o ~ hd —| o o o
— — ~ —| — o~ ~ ~ NE | o~ o~ — o~ — ~| —
oM =M o = N N w| =m m Mmoo = o[m <+ [m M| WM G | w| w| w| | ocom m m on| 1n| oo o
Lo | e o o H dH o] o o - o « o o o e HdA e dH o o | o Lo ~N| o | o
— A~ N N N ] N« FN N« — N NEFEN N N 9 N | — ~N| N~
<G co (M <t |0 0O |<q O w o~ ©co M < o |m m [aa] m o oo oM o o~ o w <t w (V) - M < ©co |m m o on o~ w co
- o o ~ o o dH o] e - o o o N o o o dH o o e o o ~N| o | o
|~ NEFEN N N N AdAFEN] ~Nf N N N A H| NFEN] A AEey] —| — I I
o | m m oo co o o/ < <t |<q m ©o | <G co|m oM o o~ o o <G o o o <H <G CO - M o m — — — o
o o o o o o o~ o~ — ~ o o o o o H o] o o o o o o ~N| o H o
— ~ N N N NaFEa o~ 1 o3 ~ N N | aEc] ] ] dAEs] ~ — NFE N
o || <G o~ ©o ©co o3 || o || m ©o | <G <t |m <G O o < | co ©co W <G O o o - | ©co (m m [22] o o ©o ©co
o~ o | o o ~ — ~ —| o o «H o o «H o o o — o —| o «| o
— — o~ — — ~ o~ ~ A | K] o~ N — ~E o~ ~ — ~ — o~ ~ —
1Q2B A OO <G OO < © o = <G <t M O <L O <G © M <G o |m <G OO < N < <M < OO < 0O (M) © oo w o oM =G OO (=g m M — N <G OO < CO ©o
— o | | | o <+ | 1| o~ Sy | N o o~ o o~ o o o - — ~N| H| N o
— o~ o0 |F NE ~ — B B N E N E B 3 M N N N N 3 — o~ — o~ o~ — o o ~
o (m m < Ol < ©co <H (< OO <G m < OO <G cO M < M o o N (< < = O <t <t O | 0O [} O [ © [t © | < m i [<C 0O <G LN o
= o M| N N o | o~ co o N N ;N HdH o o ;1 ~ a9 e - s ~N| N |
— o~ B N ~ N E B o |E o3 B o~ o~ N E N E o~ — N NE NE N E — o E o ~
9ArOB m G 0O = © O |G O <G <G < O <G M Lo m <G < O o3 |<G <G ©O M N <G < O | O o o|m <G M Py < |<G N | cO =)
—~ | «—~ o = - ~ o | < | W o o — 1| wW| «~
< Mk B N E o — B 3 o o ~ N B o ~ ~ ~ i B N E o ~
8A [2a] o |<g <G <+ o< << <G < < m < <G <G < < < <G << <G < <G < <+ m < < oo sl ©o o [Fa]
o N w o — v o
= ~ K] ~ o~ o =X IR ~
<q < <G <G <q <G <G <G <q < < = <G <G < < <q <G <G o < <G < <5 m < < — o
— P — o
o — o —
< < <G <G <q <G <G <G < < < < <G <G < < <q <G <G <G < <G = << o<t <q — o
o o o o
o o~ o o~
5A < L L+ =+ < L <G < < LS+ <G <G <G Lo+ LS+ < o+ < <G < o+ < <G Lo+ LS+ < Ln
o o
o+ m L L =+ o L <G Lo+ L ©O (= =+ <G < O |t LS+ o L+ <G < o S L+ Lo+ Lo+ < o~ o
s o ~ A ol P
o — o~ o «~
3A < << << g << << <G < < < << = g S e < = S g e = S S < S LS o
o o
2A < < <5 g < <G <G < < < < <G <G < < < <G << <G < <G < << < < < -~
o o
1A < < < <q <G < <G <q < 3 |<q <G <G <G < < o< o~ =g < <G <G < < < < — o o<t 3 o~
— o o ol | o
= ~ ~ — = ~N| N
OA < <G <G ~ <G <G <G <q ©O | < <G <G < < <G <G <G <G < <G <G <G <q < <q o o~ N
o o o
o — — o —
= | N | | 0| WO I~ O gV O|H| N M| H | N[O |~ O N M| | N[O [~ O O O M M o
a | | A A A A A HA| A A N N N NN NN N N9 e ol =] 5| a

(KM)

h'F

MAY 2019

JAPAN

NATIONAL INSTITUTE OF INFORMATION AND COMMUNICATIONS TECHNOLOGY,



29

STATION SHOWA-ST.
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STATION SHOWA-ST.
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G
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21] 16
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F
29/ 32

32
33
F
F

35/ 40 28 23] 14

Fl
F

29] 32| 27
F

31 36| 34| 42 26| 16
31) 26| 32| 38 26| 14

27 32] 33 30 20

36/ 34| 28 26 20
F
2
F

217
301 45 31 30

28 32] 28

23] 32

45°E MEAN TIME
26| 29 37 37 26/ 24
200 32] 32/ 27 32] 32
19) 29| 33 34| 36
38 36[ 31 31 28 22| 23

F
23] 26| 28 33 22 20/ 14
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18 34| 34] 30/ 33 14

18 25 31 31] 22 18
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16/ 23] 29] 29 30/ 24

21) 38] 36 41 24 24] 20
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8 21 28 28 29| 26/ 22| 11

1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING

100 21] 30[ 40 32 38 23

27 28
16

13) 21] 30[ 30 35 26
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9
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IONOSPHERIC DATA
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1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING

36

H
D

00

01

02

03(04

05

06

07

08

09

10

11

12

13

14

15

16

17

18

19

20

21

22

23

41

52

84

57

62

82

69

58

58

56

64

42

517

50

51

47

58

53

52

42

48

49

46

42

62

100

60

57

61

53

49

28

50

53

63

19

[

6
E B
3

93

54

50

45

51

48

55

32

44

54

84

47

48

56

49

39

33

47

51

53

50

18

[
o ot

54

62

44

78

58

126

34

23

32

56

53

48

56

28

21

46

64

54

55

63

50

41

w

50

54

54

26

32

57

53

59

46

49

43

54

46

57

57

49

40

39

45

50

48

17

A X Pl

19

39

34

52

48

48

49

40

31

44

59

217

32

42

50

417

28

45

50

54

47

20

22

45

47

52

46

46

39

417

35

45

74

64

115

84

62

58

58

58

58

58

E B
24

34

18

417

46

34

41

47

39

40

co [~1 o (Ul [ (W (DD |

45

103

56

59

59

62

58

58

52

50

44

26

22

16

58

317

42

32

45

45

55

55

55

41

46

46

54

60

60

54

48

52

52

43

36

50

10

48

52

36

50

54

42

49

54

42

50

52

55

72

26

28

32

11

40

62

74

85

58

55

45

49

75

59

55

55

49

49

54

85

40

12

55

51

40

48

43

45

48

38

46

46

56

42

66

53

33

52

66

50

13

517

38

63

42

42

39

50

32

44

44

44

o
(k=]

49

49

45

40

67

45

32

14

36

54

57

53

50

34

59

43

48

43

40

o

34

34

45

53

45

36

32

15

43

42

51

68

57

68

55

48

54

54

32

[
o G2

53

56

59

57

53

40

48

16

42

55

55

34

48

48

51

66

46

49

54

[ ¢

54

50

47

41

46

46

48

17

51

56

56

56

417

34

81

70

52

56

15

36

30

46

57

54

54

42

18

38

41

45

60

48

78

31

41

46

51

[y
DO G| U1 WD B

31

31

55

48

47

53

53

50

19

28

32

36

42

30

44

45

39

48

34

54

34

B

48

51

49

25

47

20

33

39

79

34

36

32

33

40

44

41

24

44

22

39

26

45

46

42

21

61

64

60

52

31

55

50

58

66

58

52

46

54

52

40

40

42

45

22

51

101

55

68

55

53

47

46

47

16

62

48

32

31

54

32

42

23

54

55

34

34

46

42

53

53

53

58

54

46

22

36

89

88

61

32

24

25

12

46

57

52

48

56

24

30

82

217

—

42

43

92

56

41

51

41

42

25

35

46

48

117

56

66

417

49

55

48

58

[S,]

28

40

38

65

54

52

68

58

26

34

29

28

32

12

417

59

49

57

50

69

—
O G >

45

417

54

46

52

48

47

49

217

84

39

30

34

56

46

69

52

54

54

28

—

53

50

56

48

52

55

50

41

28

43

34

46

50

71

59

55

32

47

54

54

o
> G2 o

47

56

51

88

57

57

54

54

29

54

58

58

58

52

58

58

56

45

48

46

48

48

53

18

29

62

49

30

59

137

89

39

51

46

56

58

111

13

10

20

41

30

31

31

48

40

31

52

69

76

43

51

51

517

52

46

14

54

19

58

18

18

217

47

51

51

68

00

01

02

03(04

05

06

07

08

09

10

14

16

17

18

19

20

21

22

23

CNT

31

31

31

31

31

31

31

31

31

31

30

29

28

217

30

31

30

31

31

31

MED

45

55

55

50

52

49

53

49

48

50

53

21

46

417

52

48

47

49

46

44

U9

54

64

63

59

57

59

58

58

55

55

54

41

54

51

55

53

53

54

54

49

L9

40

42

45

41

46

44

417

40

45

45

40

18

32

36

41

39

40

43

39

40

JUL.2019
NATIONAL INSTITUTE OF INFORMATION AND COMMUNICATIONS TECHNOLOGY,

ftEs

(0.1MHz)

JAPAN




IONOSPHERIC DATA

STATION SHOWA-ST.

37

JUL.2019 fmin (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
LAT.69°00.4'S LON.039°35.4'E SWEEP 1.,0MHz TO 15.0MHz IN 15.08SEC IN MANUAL SCALING
DH 00/0202/03/104/05/06(07|08/09/10(11(12/13|14/15(|16/17/18/19(20121/2223
1| 7] s 8 13| 14 34 14 16| 12 11 12 18 13/ 12 12 15 10 9 9 9 8 12 17 7
2| g 7 17 13 8 16 12 9| 7 8 10/ 11] 8 8 13 19 11 12 20 13| 8 7 7 8
3] 8 8 9 10 8 8 5 6 6 8 8 11 10 10 8 9 11 8 8 8 9 7 6 10
41 77 7 8 8 8 8 8 8 6 9 10 8 10 8 11 9 8 7 8 13 15 13 8
5| 8 14 16 10 12 9 8 8 5 7 7 8 8 8 8 8 8 8 8 8 8 8 8§ 1T
6| 70 o 7 9ol 11 10 8 7| 7 8 8 9 10 8 10 o 9 9 9 11| 8 8 8 8
T| 8 8 8 9f 9 8 6 8 8 13 42 24/ 16 9 11 10/ 11 10/ 10 10| 8 9 6 6
8| 8 10 8 14 12 1211 12| 9 9 14 8 8 8 8 8 8 8 7 7| 8 9 g 14
9| 14 10 22 o 10 10 10 10/ 10 12 8 o 24 " 15 22 19 | 18 10 8 15 §
10) 11 8 8 811 9 slroanas L0 Pad Tadad T 6 6 s
11 o o 912151512 10131038 1 T T T aa 1g s 11 12 s
12) o o 71112 11 o 10| 8 11 8 26 16 11 24 24 " 23 13 20| 23 27 16 11
131 9 g 10 8 9 8 7 8 '8 8 '8 8 8 8 10 7 7 7 7 7 9 12 9 9
14 9 9 14 16| 8 8 8 8 8 9 9 9 12 12 16 o 9 9 7 7| 7 10/ 10 7
15| 7 10 10 17/ 12/ 11 13| 13| 19 11 10/ 10[ 11 11 7/ 24| 10, 10/ 15 11| 24 9 9 9
16) o o s 8 7 9 812 8 712 19 10 120 11 21 " 2216 12 6 3 9 9
17| g 7 8 11| 8 8 11/ 11 13 8 14 15/ 11/ 15 14/ 11| g 10 10 8 12 12/ 12 8
18] g 8 7 9o/ 12 7 9 8 '8 '8 '8 8 9 9 8 6 8 8 8 8 10 10 8§ 8
19) 6 o 71010 8 7 s| 6 6 8 8 7 7 8 1516 1312 7 5 7
20/ § 8 5 s 8 o o 8 7 6 6 81212 8 8 8 8 8 o121 10 8 9
21010 o o o 8 o o o o o o s " 23 24 2225 12 10 10 8 8 8 9
22| 16 15 12 14/ 13 12 10 7| 8 8 | 24 21 23 13 11 15 20 23 11/ 11 8 7 8
23011 11 10 o o 6 o o 10 10 19 120120 12 10 o 8§ 1312 5 9 9 3
24| 9 14 23 12( 12 8 8 8 5 6 6 7 7 8 8 6 8 8 8 14/ 19 14 8 8
25| g 9 9 10 8 8 9 9o 8 7 7 8 12 8 6 8 8 6 8 10 8 8 8 8
26| 7 9o 7 6 8 79 10 7 7 9 5 6 11 10 9 8 6 6 8 17 7 7 7 14
27] 6 7 7 8 870 8 6 9 9 7 9 9 10 9 8 7 7 8 8 8 8 7 7
28| 7 s 10 10/ 13 11) 10 12| 8 24 12/ 12| 12 12 22/ 16/ 10 10 10 12/ 9 10 10 10
29| 10/ 10/ 11 11| 14 14 11 8 11 16 24/ 18 11 8 8 8 9 11 7 10/ 10 10 11 11
30| 12 13 15 12[ 13 12 7 10/ 10 8 7 711 9 9 7 7 8 19 8 7 8 8 8
31| 12 14 14 12[ 12 10 17 12/ 9 8 12/ 10 21 17 10/ 10{ 10 10 10 12[ 19 15 7 10
00/01/02/03({04/05/06{07(0809/10/11(|12/13/14/15(16/17|18/19(20/21/22|23
CNT| 31 31 31) 31) 31 31 31 31] 31 31 31 31| 31 31 31 31| 31 31 31 31] 31 31 31| 31
WED) g 9 9 10/ 10/ 10 9 8 8 8 9 10 11 10 10/ 10[ 9 10 10 10 8 9 8 8
UQ| 9 10/ 12 12 12 12 11 11] 10 11 14 15 16 12/ 14 21| 15 16 15 12/ 12 12 10 3
Lo 7 8 8 9 8 8 8 8 7 8 8 8 9 8 8 8 8 8 8 8 8 8 7 8
JUL.2019 fmin (0.1MHz)
NATIONAL INSTITUTE OF INFORMATION AND COMMUNICATIONS TECHNOLOGY, JAPAN




38

STATION SHOWA-ST.

(G.M.T.

IONOSPHERIC DATA

3 H)

+

45°E MEAN TIME
1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING

(KM)

JUL.2019 h'F

SWEEP

LAT.69°00.4"'S LON.039°35.4'E

P < <G <t < < o=t <G L= < < <G <G <G < < < S <G <G < < <G < <G < < < o o~ o~
o o o
N o~ o~ N o~
~ S L < < L <G Lo+ < LS+ < o+ <G < LS+ < o L <G Lo+ < aH < L+ Lo+ < < ~
o o
— S S Lo s+ L <G Lo Lo s+ L o g Lo LS+ LS+ o L e Lo Lo+ o S L+ Lo+ Lo+ < —
o o
o o (< s - - o (m <G < - - < << << < - - << < << < - << < < < - [ o o~ —
o o o
o~ — ~ N ~
o o = = e e IEH =g = < - = B4 << < e e << = << < - << = = g < O (=g o s} L0 |G © co
o — - o - o
— — o~ R — NE |
o = < < e e = <G e e = g <5 < [24] o<t e << <G 0O =g << =g < < e oo - N o o
< o - o ~ - o
— 2K ~ = o3 — — 1 E o3 —
< <G < < m m Lo+ < < < <G <G << < < <G <G m < < o+ < <G Lo+ LS+ m o ~—i|m o
= | T o
— o ISR
o~ S ©co <t Lo+ < Mm co|m m < N < m < ©O |} o | << o < ©co ©co <t o o~ o ©co — o w 2]
hd o~ o o o o o o o [} o o o o o o o on| — o o o
— o~ —| B — | o~ I I I I I e s I — o~
Sl o =1 o o o - |<q O m [2a] =1 o = =G w =1 o |m O | w o 3] s o~ o~ o~ o o~ ©co w o~ o~ o
Lo o~ ] o o — o o — o — o — — — o o o o o — o o — o o on| ~ o — o
— o~ ~ o~ — o~ — ~ o~ o~ ~ o~ o~ o~ o~ — o~ — — — o~ — — o~ — — —| — o~ o~ —
- ©co o o o w - sl o m /M o ©co o o |<g o g o - ©o | O <G <M o o (=4 ©O |G 3 N = cO o o~ (=) — |G 3 ©co
- w — o — o ~ o o ~ o o o — o — o co o — e <o o o o o — — o o ~ o ~ o
— N N ] N HAFEe] N ddEas N H N NaFEaN OFEcN] ] AEaEc] ] | N AR aFEee] v | ~NEo
o~ ©co W <G O ©o sl O <G < m [aa] < o co o~ <G o w o <M |<g cO|M <t |M o o <t co o |<G cO o~ oM o ©o o <G O ©co
o — o o ~ o o o ~ o co o — ~ o o o ~ ~ e o o o o — — o o —| ~ o — o
— N H HAFEN] | N aEs PN | A NFEn N ) OESaEGaEcn] 9 ] A ] aE ] 9 A Eee| SNFEa
o~ [¥=) [¥=} o~ o © M © <G co m [=a} G 3 [¥=) o~ <M< O <G <M o < o|m m o ©co [¥=) < <G O o~ o~ oo Mmoo w oG o o
o — ~ o o Y o~ [T2) o - o o — o ~ o o o o o o o — o o o | o~ o o o
— o~ ~ — — NE N N E oS = o3 ~ — NFENEFEN ~ — ~ — — | o~ ~N| e ~E N —
R ~ =3 o|m o[t © o[m m m [e=) =) <|<G co o[t © o<t 3 ~ =) <t o =7 [t [ N[t o [ [ Ot 3 =
— ~ — o — — o n o o o — — — co o o Sl — — o o o o~ - o o o~ o o~ o
— B o~ —| NFEcNEac o~ ~ o~ ~NE ~NE — | ~ o~ ~| o~ ~ N NE NE — — — ~NE ~
<G co s m g m m < o ©O |y =G Lo HES (=3 o m <G < 0O |<f €3 co s ©O (= cO o w — =g — o
= ~ — ~ ~ o o o o o - — o o 723 o o o =2 — o e o
— ~ o~ ~ ~ o~ N o~ o~ B o |E o3 — — NE | —| — ~NE ~
pray o |<g g g <G <G g g g <G <G <G < <G <G o3| <G <G o < <G <G =4 < < (=3 s (=) o o~ o
o o o ] [T2) o o - o
= — — N~ M | 2 — N
oo < s - - s <G = - - < B g < - - << o |<g < o<t < < < - e o o~ —
<o o o
= — — = —
— = EH e [ = <G < e e = g g <G = 1EH s g < e <G ~ N = e — [aa) ~ o~ ~
— o o o — o
= ~ ~ = I I
o < e e e e <G e e e e << << e e o< = <5 < 4 =4 I < e e o ~ o
o o o
o — o~ o —
Lo o ©o < LS+ L+ <G < Lo+ < < <G <G Lo+ < <G <G < <G o< << < <G Lo+ LS+ <G P o ©co =) o
o o o o o o
= — — o~ = — o~ —
- S L Lo+ LS+ L <G Lo+ Lo+ < S o+ <G Lo+ Lo+ LS+ o L+ <G Lo+ LS+ o L L+ Lo+ Lo+ < -
o o
< << < |<q < << <G < < < << <G g e S S = S g e LS <G S 5 e S < — <t
o o~ o o~
= ~ i ~
e e < - s =G < < - < g <G < < - << < << < o<t < < < - - — o
o o o™ o
o — o —
— EH S < e s =G < < e < g g << < e <G s g < e << s = <q < - —
o o
P e < e e < <G e e e = EH << e <G o |<q << = <5 < <t |<q = = < e e P ~ o
o o o
= — ~ = ~
= | N | | N[ WO | [~ O A" O N M N[O | [~ A O N ™M | N O~ O A O M M o
a | A A A A A A H| A A N N N NN NN N NN e ol =] 5| A

(KM)

h'F

JUL.2019

JAPAN

NATIONAL INSTITUTE OF INFORMATION AND COMMUNICATIONS TECHNOLOGY,



39

STATION SHOWA-ST.

(G.M.T.

IONOSPHERIC DATA

3 H)

+

45°E MEAN TIME
1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING

fxI (0.1MHz)

AUG.2019

SWEEP

LAT.69°00.4"'S LON.039°35.4'E

3A < < <G S >< oo [t < < <G <G = < < =G <G << < < <G <G <G <4~ |<C <G <G <G < < ©co o <t <t o [ oo
- o o3 - L — o
o3 o

B S L a4 I < < L <G < LS+ < < < < m < <G o+ S+ <G < =G < L+ Lo+ Lo+ < A M= o3 b oo
N o3 o o o N o o o3
o~ o o~
1A s S S L =+ m LS o L — < m LS+ S o+ g o<t LS+ o > o< a4 >< co|m L L Lo Lo+ < — = < o Pph

o o — — o o —
o~ o o~

OA m < m << g << < << <G < o |<q m <G <G < > <G <G << <G < < <G < < im < okl = Lo > Lo w4
o~ o o o n o - o~

o~ o o o o~ o o
9.A < <G <G < <q < m MoPm > g >4 co|m >< oo <t = <4 00 (b i[> oo <t < L0 <G > oM < = 0 [Dd < | o o[> >4 LN b4 o0
o~ o~ o~ — o~ — o~ — o~ o~ o~ o o~ — o~ o~ —

— o o o o o o o o o o |o — o o o
8VA0VA2A m <G <q < m D~ D D =g < m m ERNIEEIEEEE] P oobdNpdopddbd i en|m m < oo 0 [<d o<t o —~[pdopdonpd
o3 o3 o o o o o o3 o o o o o o3 o o o — o o3 o3

Hlo o o o o o o — o

=+ >l oo >l —m a4 m m <~ >~ |G m [2=1 M enm >0 ©0 (>4 00 [P O (P4 AI>d O > <t [P 00 (B 0O > <H > en M P A o pd <t O (>4 0o pd AN P4 O
—~ — o o o o3 o o o o3 o3 o o o o o3 o o o - - e~ o o o o3
— o o o —

Bk o (B NP M m m > cam > O P4 O bd O Bd O (B4 I[P 0O o< o [bd N L0 |[><d o0 b T~ NP o O] enm Moo P<om LO (> 0O B o g <
b o o o - o o o o o - o o - o o - o o - - - - - - - e o o - o
— o o o o |o —
5VA5 o~ O |>< —~|M m > (D4 <1 D LN B O[> oo — |/ > (D O] B O o P ANPI L DI NP AN PO P en|m m > ondg oo dd oM Lo LN PG < P 00 P 3

- - - o - - - o - mn - - - n - mn - - - - - - - - mn o - - -
— o —
< [ o< ol —[m m >4 0o [pd o [p<d L0 |m < Ok i 0 o< —i[m >< i[> 0~ [P o0 [P 0O [P cO [P I~ [P LO [Pd B [ = i[> <[>t i[> cO M < Ot opiopbd
- - - - - L - L - - - L L - L - - - - - - - L - L - o~ - L -
— o —

>4 o HPI<HPI<H M m M=o <M > 00 |4 O (Pd O | 00 (>g co|Mm P O (P4 O (P WO P4 (DG 00 P O [P v (P O PG WO B4~ [P LN DG LN =+ >4 <0 MM W >4 W g O PG LN
o - - - - - - - - - - - - - L - L - - - - - - - - L L o o~ - - -
— o o —

ERIEGIENECIEGIE < wo|m < on[m B G ERIEIRIECI RS 0O [ O [B<t e [Pt [P O [P I~ [P [~ [P 0O [P CO [P I[P I[P [P I [P M —~ [~ o[
o - - - - o~ - - - - - - - - L - - L - - - - - L - - L - o3 o~ - - -
— o o —
1X7X4X1X8B m >< co|m < en|m > LD (PG o door— Pl oPdo | |bd Hbd [bd DI o [bd < WO Opd WO A O Bd LN (<~ M — O [bd < [bd O [bd

o o - o o - - - - e - - - - - - - - - - L - - - - - o - - s

o o o o o o —
OVArO >t O [k O b i |m m >ioopdcam Pl oopd~|pd A Pd D~ [P 0[P M o Il E = i | o o= >< O <G Mwopdapdenm o = > © P4 [P 0O
o o o o - o - o o o - - - - - e - - - - o o - - o - - o

— o o o —
o LO (<G >4 co o~ m m < D= [ NP O [P [Pd O [Pd OO0 (B 0N D 00 [ A T MR oD oo P o= >~ <G Ea i | = |m Py o [P <1 P 00 P ©
o~ o o o o o o o o o o o o o - o - - o o o - - o o o o

< o o o o o o o o
OO.A < = <G m L < > g < < D O |<q < m >< O g < L <A< <o |<g < >4 o0 < < >4 o0 b L0 < oo AP Pd o pd
o~ o~ o~ o o~ - o o o o o — o~ o o~

o o o
-.IA o |(=<g > ©o =g < < <G < <G <q < > L0 < < a|<g < < g <G > <t |<q < = I <5 < < < — —[><d L0 oo b4 <n
— o~ — o~ o~ o~ o o~ — o~

o o o
rnvA < o= g <q < < <G <G <G < < < ~ <G ] < < g <G <0 |<g <q < (<G <G <q < <q o o - o0
L o~ - - L o~

o o
5R < S L L =+ m < < S <G Lo+ >< o < =G <G << < < o < o=t < < <G g =g Lo s o~ [Ts) o
- - - - - - e

o o

=+ Lo LK IH L =+ Lo LS o L <G a4 Lo+ LS+ S =+ <G o< <G o L+ <G Lo+ o |=g < L+ — =3P [T} o o Sl
- o - o o - ha - (Y2} o
o o o

5 < << o =g g < < < << <G < e LS (= = g < S e S g e e = S S < S < o~ [T2}

o o

o n -

o o
2A < < < 5 g < < < < <G < < < LO0|(<g —~|<q < < <G o | < —|>< o =g s g o <t ~ w o~ o —~
o~ o o o - L - L o

o o o
— — < <G <G <q <q < <G <G <G <q < < <o (=2 ©o =g < g <G <G o L < < <G < g o <t — w — o o
o L o~ - L L L L -

o o
o =R < <G <G <q < < < <G <+ =g BRI <G <G <G < < <q <G < o< < <G w — < —|<q o —~ <+ o —
— A =4 o <o A =4 L L o — L

o o o
o | N | | 0| WO I~ O gV O|H| N M| H | N[O |~ O N M| | N[O [~ O O O M M o >
a || | A A | | | | | N N N N N NN NN N o e o = = -

(0.,1MHz)

fxI

AUG.2019

JAPAN

NATIONAL INSTITUTE OF INFORMATION AND COMMUNICATIONS TECHNOLOGY,



40

STATION SHOWA-ST.

(G.M.T.

IONOSPHERIC DATA

3 H)

+

45°E MEAN TIME
1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING

(0.1MHz)

foF2

AUG.2019

SWEEP

LAT.69°00.4"'S LON.039°35.4'E

< < o~ <G <G = < < <G <G <G < < << S <G <G — |[=C s <G < o~ o~
o o
- ~ o
o o
~ — <G S - L <G Lo+ < < < O (=g m < <G o+ L+ <G Lo+ ==l S+ < ~ s o~ < o
~ ~ «~ — ~ ~ —
o o
< << << <G < m s+ S o+ <G Lo+ Lo+ LS+ o o= Lo (M L < o~ —
— i
— — —
o o
o /M < co = <G - L L m << << L A L0 <G <G < << < = <G g o e o g oo [ o [ L0
— — — — — —
o o
Py < <G - L0 (m o~ L0 (<G g oM =1 = ==X 0(nd o3| o<t o |m < — o o | P o g Lo NG e
— — — — «~ — — — — — «~ — — — — — —
— —
o g O g — (T2 L0 (=g < [2a] m =3 o~ o= o~ (=) [T2) [Ts) o — | m o~ =3 =g o — o o~ o

— — «~ — ~ — ~ o~ ~ — — ~ — — o~ ~ o~ — ~ o~ —
— —

(=] (2] — | =g /M [=1 o — M (=2 o~ o~ o (=) sl o o~ o~ co — M o — | o o~ w o
= — — «~ ~ — — — ~ ~ «~ ~ ~ «~ ~ ~ ~ ~ ~ o o == «~ ~ ~ ~
— —

WO | | O L (=) o m o o - - g A B o o [N =] o o o - —|m — o M LN o - co
hd ~ «~ «~ o «~ o~ o o «~ o «~ o ~ o ~ o o o o - sl o o - o hd «~ o o o~
— —

o o B OB | 0| oo o | SEmwom | | o© o momo| w| o] w| w| o] ~m |m ~| <3| <rm o 0| oo| o] w

o o e} o o L2} e} o Sy o e} e} o [T2) o Sl L2} - o o Sy 2] o - - o~ o - o
— —
< [T3) fa2) =T [73) ~ - o m - — TR n|m s} — — ~ ~ = o w o ©O [P =) s} M < [v=3 o - —

g} g} Las) Las) il - Las) s o g} s - s s sl s - ey o o g} Las) - o s Al ~ s i g}
— —

o [ co oo — [ o m o~ o - o~ o~ o - o co o~ o [Te] o (=4 — (=) (=) L=} ©o|m o o o~ o
o i g} Las) o sl g} Las) s i g} s - i A - s - ey o A - s Las) o o A o «~ s s g}
— —

[e=3 - o ~ ~ o o [m = — [*=) T o [ N o — [T3) o — — N> [v=3 [v=3 [T2) [T2) o m — o o [e=)
o g} s} - Sy ~ il - o - g} o o o - s g} s - ey s s s s o o s i o ~ s s g}
— —

— —| oo /o ~ —|m o e | o] | o] = oo oo —~| 1| 0~ oo o | o] w| == ov,m — | oo o =

o «~ o o el o o - sl - - - o o s} o o o o o - sl o o o - «~ o - sl
— i

o o o o (T2} o~ o | m o~ — o —~ — o o |m (T2 w s L0 By o =G gt H o o | s ol w o~
= ~ o o o o o o o o o o - o o s} o o o o o o o - o s «~ o o sl
— —
pray o < o~ o — o on [Te) < o g~ o~ w |<q oo Ko o ©co Al - | O | — =g ©o [Te) on || o o ©o o~ o

— o~ — o~ o~ o~ o~ o~ o~ o~ e} o~ o~ 2] L2} ~ o o o e} o~ o o o~ o~ o ~
o o
oo L = 0 L0 < o |G O < L m o |\<q < H o< o |<g L [=FR] <G — o |t oo — ~ —~ =Y

— — — — «~ e} o~ ~ ~ o~ o~ — ~ ~ —
o o
— < <G <o <G <G = < N <G = = < <G g oo =g = = O <G e o~ Lo =S) o~ [e=3
— — — — o~ — o~ —
o o

< < <G <G 5 < < < <G <G < < < <G o =g < < <G < = — o
o — o —

o o

< S << <G < =31 < o+ <G Lo+ LS+ < <G L <G a4 < < < < — o
[Te) LN

s s
o o
LS+ o L <G Lo+ Lo+ LS+ S =+ g Lo+ Lo+ <G o L+ <G < < <G S < — o
s A ol
~ ~
o o
o < < << <G < < < =5 <G <G < < < <G S g e S = S LS o
o o

L < <5 <G L L L o= << L L L ] < <G S = =3 - ~ o
o — . o o
o o

L < <G <G L L = =g o L L L <G =g o L L <G <G L — o
— ~ — ~
o o
o < < <G <G < A O <G < <G <G < < < <G <G B < < << e = P i |pg co

~ ~
o o
= | N | | 0| WO I~ O gV O|H| N M| H | N[O |~ O N M| | N[O [~ O O O M M o
(=] — — — — — — — — — — o o o o o o3 o o o o~ o o [ S) = (=) =

(0.1MHz)

foF2

AUG.2019

JAPAN

NATIONAL INSTITUTE OF INFORMATION AND COMMUNICATIONS TECHNOLOGY,



41

STATION SHOWA-ST.

(G.M.T.

IONOSPHERIC DATA

3 H)

+

ftEs (0.1MHz) 45°E MEAN TIME
1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING

AUG.2019

SWEEP

LAT.69°00.4"'S LON.039°35.4'E

— [T3) o o o ~ — =) =) o ta2) o [T3) =2) — a) — — [a2) — =) ~ — = — =) o~ [a2) (a2) o o — =) — [a2)
o T2} 0 (T2} - [ o L0 ~ - o o o sl - — ~ Lo o sl S - Sy Lo sl [Te} o Sy o o - | o - T2} sl
o — [}

o =) o o S P [e=3 =) [*=) [v=) Lo o - [72) o — — M 73} [72) ~ o o — T2} — — o o Lo o o =) o o
o o - o [Ts) - ~ T2} - - - Lo T2} - o - o T2} s} 0 o - L0 T2} L0 o - Lo T2} T2} | N o - T2} o
o o

~ o [*=) =) S o|m o [*=) ~ =) —i|m — - — - =) — [*=) o Lo o o o|m [73) o [v=) — Faa) =) - =) -
— ~ sl - - s o ~ - Lo o s - o o - ~ L0 sl - o Lo gl - 0 Lo s s | ~ - s g}
o o

| m —|m w o o/ o o~ o o~ ©co o~ o o o~ o o o o~ o o o~ LN o o ©co|m oo o — o o o
= T2} - T2} — — (T2} T2} T2} «~ o ~ [T2) o Lo s [Te} ~ [Ts) ~ s s g} [T2) [Ts) ~ A -« = ~ s [Te} g}
o o

o [73) =a) o 73} =) o|m (2] < |m ~ - o|m — ~ - Lo — - < (=) - —i|m [*3) (M <M <t g — o o [a2)
] i s Las) 0 o [Te} g} [T2) Lo ~ A (T2} o L0 L0 g} Las) ey o i ~ (T2} — — — ~f «~ o [Te} ~
— [os ] [on] —

S s co | m o o co |m o o o — [=Jlaal m co o — o ML o — — - oM m = o~ L0 o (T2} o - o
o T2} — (T2} o o g} 0 «~ Lo o T2} Sy L0 T2} sy — o o [ Lo s} — — — «| *© «~ s T2} ~
— M —

[T2] ©co co|m =) o m [} co <t |m o~ o~ o | o — (=1 O 0| O W —~ | —|Mm o m () ©o (M < co (=3 =) oo
= T2} - o - [ - - «~ ~ T2} 0 o L0 T2} sl o — Lo — ~ — ~ | T ~ o T2} «~
— [5] = —

- - <M e |m m m < o o |m m 3o M~ oW ol [%=) N[ [GXT) oMo o co|m = |m o co|m co|m Lo (=) =)
hd - — (T2} — — 0 ~ — o~ — T2} T2} — - — ~ ~ — «~ «~ — — hd «~ - —
— [ =) 1= ] ) ] —

O —~ [N O NP D) m m /M oo ©o | TY Mm o o o m WD T M AT en T (&) (&) w T co [TY (&) — | m =1 o m [T2) O ©co
Lo — — o~ o~ — o~ — — ~ ~ — — ~ o~ ~ Lo ~ ~ —
— ) [ L) —

(& sl W 1M m M co T m —m O o o ~ o <t o~ N <= o oW en o o1 0o W — T ©co —|m w o < —
-« o sy ~ ~ ~ — ~ ~ ~ ~ ~ ~ — ~ ~ ~ ~ ~ ~ — ~ ~ o - ~ ~ ~ ~
— 2] 2] =) — —

oW In o [Follan] m coM—Mmaoam M <t o W M~ wom W o w | co — oW o o on N o o~ ©o oM w [Te) ©o O
o g} — ~ «~ ~ ~ ~ ~ o — ~ «~ — ~ — s «~ Lo ~ ~ ~ — ~ ~ o o «~ ~ ~ ~
— ] = ] —

[Ts) o co M~ |V o (m W o \m oM M~ O WO Mo W oMmun MW oW W — ([ W o oo o s co o~ | <M —~ ] D 3
o - ~ - — ~ ~ ~ ~ ~ ~ ~ «~ ~ ~ ~ «~ ~ ~ ~ ~ ~ «~ ~ ~ o ~ ~ ~
— ] = ] ] ] =] —

LN | oM co M w0 |M m —|m o m m r— o~ o o m <O MO (&) W o O T <+ |TY co o~ oM~ M o [Tal (] o
— o «~ — «~ s} — ~ ~ o ~ ~ ~ ~ ~ «~ ~ ~ ~ ~ ~ o o — «~ ~ «~
— ] Ea [ ] 2] i

(] O <¢ (M oo |mM —~ «~|m m - o oo |m < Mmoo o L0 |m ™ o o oo o o ~ ~ o ~ ~ o[m — - 0 Mmoo
= «~ — — T2} 0 Lo — — 0 «~ — - — «~ «~ ~ - ~ T2} ~ o «~ o ~ s «~ o~ - «~
— ] ) [ — =3

— 72} [73) M m oL ~ Lo [T ~ S M~ o w [ s} o o~ Lo [TO w oL [73) —~ [~ [Wwm =) =) o
b T2} T2} «~ - T2} — o — T2} - — o - «~ (T2} (T2} «~ - - 0 ~ — — N ~ ~ L0
o P o

o o o o~ o~ —~ sl o —~ o o o~ | ~ o o~ - o o o~ o o =4 —~ o o o o (=) (=) L=} ©o o
o (-} [Te} (T2} - w T2} - - - - - (-} 0 — L0 o [Te} s [Ts) — Lo s g} s - Lo ~ w | *© ~ s [Te} -
o o

Lo [a2) - o o o co o ~ =) o - ~ 2] 2] o - o ~ — ~ — — — =2) (=) E=2) — ~ o~ — — o o o~
= g} [Te} (T2} Sy s T2} il sy [T2) Lo o i [Te} [T2) - o o i [Te} - Las) o L0 i s s (T2} ey s Al ©| ™= o s [Te} -
o o

= faa) — =3) (=) — - ~ — =) — - co o o - o =S) — — — ~ o — o ~ (= — - o o — =2 - —
o - - (T3] o o T2} [Te} [Te} o - s T2} il S o Lo L0 [Te} [Te} s o o o s s o 0 o - - ol ° o - T2} s
o o

- (=3 — — =) —i|m o o =) =) ~ ~ o o - o — o — =) Lo o — — ["2) — o — — - o =) Lo —
Lo T2} 0 0 - - - 0 o Lo <t LN [ < o Sy o T2} [} - S - o - s} 0 (T3] Lo - o | O o - L0 =
o o

~ — o ~ =) o [e=3 o - ~ o ~ o =) ~ ~ [%=) (=) — [*=) =) [v=) o o ~ =) [T3) Lo =) P2} [*=3 — ~ o [e=3
- T2} [Te} (- [Ts) - w T2} 0 - (- o T2} - - o Lo o o T2} - [T2) - w T2} L0 0 (- Lo - o oo o T2} T2} -
o o

— = [73) = (=) (%) [a2) [*=3 [73) — o — [a2) fa2) [73) — - =) = [*=) = Ca) - o = [73) = a) o Lo [a2) — — o =
o T2} - o - T2} T2} T2} T2} - Lo Lo o T2} T2} — Lo o - [Te} - (T2} - - T2} - 0 (- Lo —~ o | o T2} T2} -
o o

bas) ~ [73) o o - ~ — o Lo [v=) - o [72) o — — o o ~ [*=) ~ [v=) =) o [72) [*=) =) o — o — — =) 72}
o T2} [Te} - o - -3 0 g} [Ts) o s o [Te} - [Ts) Lo o [Te} [Te} s - Las) o Lo g} Las) [Ts) o s Lo of o Lo L0 sl
o - o

~ <o ~ o — — - — (%<3 =3 o — — o [73) =) ~ o — fa2) [T3) (=3 — — co o — o o ~ ~ — — L0 o
— - s [T2) 0 Lo L0 [Te} s - o s s co s [T2) «~ o L0 - (T2} Las) Lo s o ~ s (T2} Las) L0 o co| o s [Te} g}
o o

o o — [%=) o 72} [e=3 (= ~ =) 72} =) — o o (= (=) — [e=3 o [73) (=) o ~ ~ o ~ =2 o ~ — — (=) (=) [e=3
= s} — o n Lo [ s} o o Sy Lo o ~ sl [T2) Sy o Lo [Te} [T2) o Lo L0 o g} - Sy o L0 - oo 2 Las) - T2} s}
o — o
= | N | | N[ WO | [~ O A" O N M N[O | [~ A O N ™M | N O~ O A O M M o

a A A A A A A | | | | N[ N N NN N[N N NN | e O | =] | a

(0.1MHz)

ftEs

AUG.2019

JAPAN

NATIONAL INSTITUTE OF INFORMATION AND COMMUNICATIONS TECHNOLOGY,



AUG.2019

LAT.69°00.4"'S LON.039°35.4'E

fmin

IONOSPHERIC DATA
45°E MEAN TIME

(0.1MHz)

SWEEP

42
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STATION SHOWA-ST.
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IONOSPHERIC DATA

STATION SHOWA-ST.

52

0CT.2019 fmin (0.1MHz) 45°E MEAN TIME (G.M.T. + 3 H)
LAT.69°00.4'S LON.039°35.4'E SWEEP 1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING
H
pJ00/01/02/03({04/0506(07(0809(10/11(|12/13/14/15(16/17{18/19(20/21/22/|23
Bl Bl Bl B B Bl B B B B B
1| 19 10/ 200 7| 13 25 25 20/ 11| 12/ 12/ 10 3
B B
2| ¢ 7 7 24| 20 13 12 13| 12| 12 15 14 26 17 14 14| 26 14 24 16 28 8
3| 8 15| 14 15| 21/ 26 14/ 12| 12| 13 13 40| 35 25 22/ 12| 24 20/ 21 14 10 8 8 8
B
4| 8 8 16 25 18 11 14/ 11 11 11 1% 300 23 16/ 12] 11 9 10 8 13 9 9 10
50 o 6 o o 20 20/ 14 12/ 12 15 14/ 19 19 14 30 34 22 23 12 13 7 9 8 8
6| 18 17 17 10| 10 37 12 14| 11 16 21 14 12 20 38 35 31 24 15 16| 23 12 10 10
T| 120 9 15 12| 14 10 10 10/ 10/ 10/ 10/ 11| 11 22 18 15 13 8 10 9 6 8 14 14
8| 11 21/ 14 23] 14 11 10 8 8 10/ 14 26| 27 20/ 12/ 11 8 11/ 10 8 8 9 71 §
B B B
91 7] 12 16 14| 9 16 8 24| 26 22 18 19 17 26 38 24 24 14| 16 18 10
B
10| g 10 10 12 8 8 8 10/ 10/ 38 14 31| 25 24 16| 24 24/ 10 8 10 8 6 7
11| g 19 19 29 16 12 9 11) 11) 12] 17 16 11 15 15 15 12 10/ 10/ 11| 6 6 8 6
12| 10 14 17 18 14 13 26 12| 14 12 12 12| 11 12) 17 14/ 17 21 13 9 14 11 8 7
13| 8 8 11 12/ 13 13 10 10 10 10, 10/ 10| 20/ 22/ 20/ 20 20 9 8 8 8 8 9 7
14| g 70 9 9o 11 11 8 8 8 26 13 14 25 10 12 9o 9 11 7 1| 6 9 9 9
15| 18 8 10 8 18 10 8 8 8 8 8 8 8 10 7 8 s o o 8 6 7 9 9
16 7 8 9 11| 9 10 7 9 13 11 12 10/ 10/ 11 11 11| 15 10 12 8| 8 6§ 8 8
17| 8 10 14 12| 15 12 24/ 14| 12) 11 11 20| 12 13 10 12| 12 14 17 14 12/ 12 9 9
B B
18| 9 8 8 18 12 10 200 16 12 14) 11 22/ 21) 12| 9 11 8 12| 11| 14 9 10
19| 11 17 11 18 16 10 10 9 8 8 10 20 8 8 8 12/ 12 12 11/ 9 8 8 15 15
20| 15/ 15 11/ 12] 21) 10 8 10| 9 9 11/ 12/ 21/ 11 10/ 8| 7 10 8 10| 12 10 7 3
21| o 15 15 10/ 14 20 10 14/ 9 8 8 8 10 10 8 8 8 9 8 8 8 8 10 8
22| g/ 7 8 8 9 10 9 o 8 9 7 8 10 12 10 8 8 10 6 8 7 9 6 3
23| 8 8 8 '8 9 '8 9 9| s 8 8 8 8 8 8 8 9 8 10 7 & 71 7 3
B
24| g 8 8 71 8 8 8 25 20 15 13 11| 1§ 11 26| 26/ 21 10 8| 12 8 § 7
Bl B Bl B Bl Bl B B B Bl B
25| 17 190 13 14 38 38 310 12/ 12| 8 8 9 17
B Bl Bl B Bl B Bl B
26| 16 10 17 12/ 23 24 18| 24| 28 120 10 10/ 10/ 12 10 11
B B B B B B B B B B| B
27| 24| 26 31 23 42 24 24 24/ 10 8 9 1%
B B B B B B B B B
28| 15 23| 17 24 15| 15 32 28 26 15/ 8 10/ 14 24
Bl B B B
29| 9 12 27 16 24| 17 14 14 23 21 16 9| 10/ 20 9 15 12 11 10 13
30| 13 10 14 20] 20/ 15 13 12| 20 10 10/ 10/ 20 20 10/ 10 9 9 20 8 10 10 9 8
310 of ol o 7011 8 9o 12| 9 8 8 8 10 7 9 11/ 11 11 9 10/ 20 9 6
00/01/02/03(0405/06/07(08/09/20421(12/13/14/15(16/17/18/19]201211/22|23
CNT| 39 31 31 31| 31 31 31 31| 31 31 31 31| 31 31 31 31| 31 31 31 31| 31 31 31 31
WED| 9 10| 14 12| 14 12 10 12| 11 12 13 14| 12 15 16/ 12| 12/ 11/ 10 10| 10 9 9 3
B Bl B Bl Bl B
U Q| 11 15 16 23| 18 20/ 24 18| 17 22/ 17 40| 27 24 38 26 26 23 17 14| 12/ 11 10 10
Lol g 8 9 9 10 10 9 10/ 9 10/ 10 10/ 10 11 10 10/ 9 10/ 9 8| 8 8 8 8
OCT.2019 fmin (0.1MHz)
NATIONAL INSTITUTE OF INFORMATION AND COMMUNICATIONS TECHNOLOGY, JAPAN
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A
200
A
E B

A
A

B

26
138
198

2

2K

3 H)
A
244/296

BE AE B

+

HE A
228

STATION SHOWA-ST.
20012221218212)226
232222204218

E

(G.M.T,
204/222242]160

214

H

202200[2001224/220/216{218/258
H

196/210)12101202214/230

H
G

B
B

234

B
B
H

226(196/200
H

H

H
224/206/206/206/206/196/196/196/200218]194

45°E MEAN TIME
234/216/198/198

1.0MHz TO 15.0MHz IN 15,08EC IN MANUAL SCALING
192/178/214|198208/198/218/206/206/200[208234/234/278280

H

A
272/186/198/180[206/190208220{202(210204

186/198/198/208/218/202/216(216{196/202/214/214[23
A

204/194/2101210{206/198
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A
A
H
A
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)
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A

AE A
AE A
AE A

A

A
674/226/198/206/202/198/184/[192/192/196/208/208214/214/218[244

(KM)

A
A
A

A
A
A
A

A
208/196[202(202/216/216/226228198/194/200200/210/182{202/204/2201202{2101202238

226
21292560

A

202214
A

Tl268
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13]208

14024227
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16230
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A
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AE
0]25
260
E A
E
E [E

E A
204
242
Al AE
248200
228228270[280
218200
U
E Al B A
JAPAN
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BIE B|E BE BJE B

B|E

224{2221224)220
B

B
B

H
B

B|E
208/208/196/196{200/2201238

2501218

200[192
216(196/198/198/198{222204/218{218{218216/250
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00010203/04050607/08/091011]12]13/14/15[16/17|18/19]20]2122/23

230[206[196/206/204204/198/196{196/208/200[194/208/198/230{240

A
E B
200/238

5 15 20[ 23] 24] 26| 23| 26| 25 21) 24| 25/ 29| 29| 24| 26/ 18 11
A

A
204

A
242/224/208/208{20012001202{190{200/180

4
WED1236/236/214/203]226/214/224/208/200/199/198198/200/200202/207[202(208210210/222/221/2401236

A
(kM)

E A
194[258/214/220/206{206/200{200/198/190/208/202202/202/2101210[200{186{230214]236

E A
268
196
A
A
h'F

A
A
8

A
U 01255254268274[250449/258217206/204204/206{206207209213209224/220219{244/254278/258
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0CT.2019
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X
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X
78] 92
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X
X
X
X
X

+

X
X
X
X
X
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X
X
X
X
X

STATION SHOWA-ST.
X

X
X
X
X
X

(G.M.T.
X

X
X
X
X
X
X
X

X
X
X
X
X
X
X

X
X
X
X
X
X
X

X
X
X
X
X
X

X
X
X
X
X

45°E MEAN TIME
X

X
X
X
X

1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING
X

X
X
X
49/ 53] 51] 50[ 500 50 50| 48 48 46/ 46/ 43| 43 43 42 42
X
X

50[ 49 50| 46/ 49 50/ 52| 52 48] 53] 47 46| 46| 44 47 50| 41

SWEEP

X
A
X
X

IONOSPHERIC DATA

51) 58) 54| 48 48 50| 50/ 51| 55 52| 52

X
X
X
A
X

X
A
X
X

(0.1MHz)

A
X

X
X

fxI

X0 X

X
41

35 34| 37 48] 48 46 46 49 49 49 50/ 50| 50/ 50/ 52| 47 47 46 44| 47 46 42 56 45
58 50) 38 42| 53 47| 48 58 64/ 54 52 52| 54] 56| 56 56| 52| 52 49 48| 45 49 49 47
42 700 55 57/ 59100/ 55/ 52| 66/ 57 53 55 53] 49| 48 50| 48 48 48 44| 38 38 42

57/ 56 56| 48/ 50 57 54| 52| 50/ 56/ 59 57 57 58 60 66/ 77 71

X
X
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48 56 47 48/ 52 64| 56/ 58 58 55 54 55 55 56/ 56/ 56/ 52| 50 49 48] 46/ 46 48/ 46

00010203/04050607/08/091011]12]13/14/15[16/17|18/19]20]2122/23
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3

F|
3
A

3
3

<G

F|

G

2

o

3

F
4
R
8

3
2
2

[ ]

3

F
7
F
3

3
2

3 H)

+

F

STATION SHOWA-ST.

(G.M.T.

F|

45°E MEAN TIME

F

1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING

F

F

F

F
43 43) 45 44| 44 44 44| 42| 42 40] 40/ 37 37 37

F

39 44) 44| 43] 38 40/ 40/ 41 41] 41] 39 39 36] 36/ 34 34| 31

SWEEP

IONOSPHERIC DATA

F|

F
41 44) 43| 43| 45 46 45/ 45 45 43 42 46 37| 34 32 24] 21

44| 43) 44| 40 43) 44| 46/ 46 42) 47 41 40] 40| 38 35 35 35
411 400 40] 41 41) 43| 44 42 40] 43] 39 38 36{ 36/ 36 38 38
42 45 44 45/ 43) 43] 43| 44 42) 40/ 41 40 39 36 36 36 37

F
43) 46) 54 51| 47 49| 47 42 42 44| 42 42 42/ 38 32

46/ 44| 48 42) 42 44) 44) 45 49 45 46| 42 40 39| 36/ 38 42 42

A

(0.1MHz)

A
A

42 44] 46) 49 46| 46/ 50 54 51 44 45 43 40 40 41| 36/ 43] 44 48

A
F

53

foF2

=

A

29) 30| 41) 42 43 49 46/ 43 44| 44| 45 49 46| 44| 42) 42] 42/ 40] 39 36 32

F

R

F

29) 28] 24| 31] 39 400 40 43| 43 43| 44] 44| 44 44 46/ 41 41] 40| 38 41) 40 36

F
45/ 44) 32| 36| 37 41| 42| 45/ 52| 48 46 46] 48 50 50 50] 46/ 46 43| 42| 39

24] 27 38

19

26

36/ 35 37 39| 42 43| 42| 45| 48 45 46 48 44 44 46 43| 43 42 41 38 36/ 36 38 40

51) 42 43| 42| 44 51| 48 46| 44| 45 47 46| 51 52| 54 60| 71 60
34

31 35

37/ 38 34| 42| 45 46| 48/ 50/ 52| 48 47 48] 49 48 48 46| 43 42 42 37| 36 36

DHOO 0102(03/04/05/06({07/0809/10/11)12/13/14|15|16/17/18/19|20/21/22/{23

LAT.69°00.4"'S LON.039°35.4'E

NOV.2019

2
3
4

10
11
12
13
14

15
16

F|
47 48 51 49| 500 47 46| 46| 52| 49 46 44| 40/ 42 42] 40] 41 41 41 32

F

30
F
28

37 32] 36

JAPAN

46/ 43 44| 41 31 30
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STATION SHOWA-ST.

(G.M.T.
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+

45°E MEAN TIME
1.0MHz TO 15.0MHz IN 15.0SEC IN MANUAL SCALING
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