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Characteristics of 30-MHz Interference Noises Observed by Riometers

Akira YUKIMATU*

Abstract: In 1989, when the sun was highly active, interference noises were
often observed by 30-MHz riometers at Asuka and Syowa Stations in
Antarctica. The noises showed a systematic diurnal and seasonal variation.
The noises were global phenomena because they were also seen in other rio-
meter data at high and middle latitudes in the northern hemisphere. These
noises were investigated in connection with ionospheric foF; data, geomagnetic
Kp indices and sunspot numbers. The results are summarized as follows;

1) Interference noises consist mainly of ground radio waves reflected by
the ionosphere.

2) The interference noise occurrence shows a good correlation with foFs.

3) The noise intensity shows a tendency of decreasing on weekends, and
this feature suggests that the noises are mainly of artificial origins.

It is concluded, therefore, that the occurrence feature of the interference noises
reflects the condition of the ionosphere, and can be used as an indicator of the
global electromagnetic wave environment in HF range.
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Fig. 1. Interference noises observed by riometers and geomagnetic data at Syowa
and Asuka Stations on April 14, 1989 (A: sunrise).
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BT D L0 P AFEHEKEE YR T, — AN ATHEHRERFHC L o F3E—
E, bLREFLELREVZ L0, WAROATHFTR D LLREOEFERTIL
HHzTls,

EEEDO S, b5—HOHRMFTL LT, BELT Y F—F (LIRS X 28
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bdHDH. ChbLREDEAFHRD &L, LrbBELEOREL L - TEORAFHNE
BAEMLTERTH D, I IDT Y ¥ — Fep|Eigs TRmEESEDOTITE,
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HEEAC LM ER Tm Iz h ThRBE LT, ERMETREYNE L LA, 7V HF—F
REDERE, 1 AXAKBBULL, BRI 2060, B2 HE 5 LT N EHL,
VHF ZE#07 v 7R L. 220X kA L TARE ha 5 &, BRE
THZERD oL, FLREICAT AV IELE R ARPERI A TH - 2D&RBH
THEREL TV A Z ENMEL RSN, 20X 3 RRCEL2HET, Vdhr—x—
R BERA-TZah o, 7V ¥ — FEOMHBERLVOTHS. RV F— Vi
BERNTFORL EIACHE, A XA bh, SRTORM LWL AT “TEER"
IBLONERT A, COXORIELLTIF - N IABE/ A XLV F A -2 —-DR



186

SUMMARY PLOT SYOWA STATION 1989/11/25-26
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Fig. 2. Solar burst observed on November 25-26, 1989.
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30 MHz riometer and fluxgate magnetometer at Syowa Station.
Radio waves observation at Tsuge (upper: 49.5 MHz, lower: 29.98
MH?z). _

Solar radio waves observation at Toyokawa (upper: 2 GHz, lower:
3.75 GHz).
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Table 1. Data used in this analysis.

RS H PP R BE H H &3
T RS (Japan) 70°31/34”S, 24°08'17”E 30 MHz riometer 1989
P #f1 % # (Japan) 69°00'22”S, 39°35'24”E ” 1981 ~1990
Tjornes (Iceland) 66.2°N, 17.2°W ” 1989
College (Alaska) (CMO) 64.88°N, 148.05°W ” ”
Fort Yukon (Alaska) 66.57°N, 145.28°W ” ”
(FYU)
Arctic village (Alaska) 68.13°N, 145.57°W » ”
(AVI)
=% B f ¥ BT (Japan) 34.7°N, 136.3°E 30 MHz BB ”
(—& 49.5 MHz)
E=| 4 =% (Japan) 35°42.4'N  139°29.3'E BEET — 2 ”
Kerguelen (France) 49.4°8S, 70.3°E ” ”
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Fig. 3. Magnetic disturbance and interference (April 25-May 1, 1989 at Asuka Station), (Noise around 12hUTC on April
27 was caused by observation of radiosonde).
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Fig. 4. Sudden commencement and interference (May 23, 1989 at Syowa and
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Fig. 5. Monthly variations of interference signals at Syowa and Asuka Sta-
tions in 1989.
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at Kerguelen in 1989.



VA A =2 —TEMI 30 MHz BEDOHEE 193

15 T ———r—— Tt

10 ’K =
L ) 4
= 1
I ) -
25 7/
s | YV M W '
L )
R
0 1 1 1 1 1 1 ] 3 1 L1 1 £ 1 1 ) IS 3 9 1

4/25 26 27 28 29 30 5n

7 Kerguelen (4/25-5/1) =135 U x 5 EEED foF: DIk
Fig. 7. foF, variation during geomagnetic disturbance at Kerguelen (April 25-
May I).
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Fig. 8. Inmterference in the polar region in the northern hemisphere.
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Fig. 9. Interference at Tsuge in Japan (observed by K. MAEDA, Department of

Physics, Hyogo College of Medicine) and f-plot at Kokubunji (by CRL).
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Fig. 10. Relationship between interference at Tsuge and foF. at Kokubunji.
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