25

A REERI L « A gl VHE/HF @15

B & % B

VHF/HF Radio Telecommunications between Syowa Station and

Mizuho Station, Antarctica

Kenrou NozAkr*

Abstract: Radio telecommunication characteristics between Syowa Station
and Mizuho Station were studied by using VHF radio wave scattered by iono-
spheric E-layer irregularity accompanied with aurora. VHF radio wave was prop-
agated in a path greatly different from the great circle course according to the
irregularity structure. Total reception time rate was about 5% and VHF radio
scatter had good correlation with radar aurora and geomagnetic irregularity at
Syowa Station.

Geomagnetic irregularity effect on VHF radio scatter was compared with that
on HF telecommunication which is easily affected by ionospheric conditions.
Complemental relations between HF and VHF telecommunications were dis-
cussed.
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Fig. 1. Contours of aspect angles « from Syowa Station and Mizuho Station at altitude
of 110 km. The hatched areas represent VHF radio wave scattering region.
Radio wave is propagated following the arirows.
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Fig. 2. Block diagrams of transmitting (top) and receiving (middle) equipments
and transmitting time schedule (bottom). The time schedule was repeated
every hour.
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Table 1. VHF radio wave scatter and aurora radar budgets.
TX output/ TX cable [TX antenna |Propagation [RX antenna | RX cable Maximum RX
power loss gain distance gain loss input level
VHF —114dBm
scatter 45W —8.4dB | 11.35dB 1500 km 11.35dB | —4.2dB (estimated)
‘}:gg’;a 15kW | —1.0dB | 12.25dB 600 km 12.35dB | —0.8dB | —70dBm
Scatter —44dB
Radar —25.2dB| —7.4dB —0.9dB —8.0dB —1.0dB | —3.4dB (sum of left)
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Fig. 3. [Example of VHF radio scatter received at Mizuho Station (upper trace), aurora
radar echo intensity observed at Syowa Station (middle trace) and geomagnetic
H-component at Syowa Station (lower trace). Enhanced radar echo means that
there exists radio aurora above Mizuho Station (cf. Fig. I).

Geomagnetic H-component
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Diurnal variations of aurora radar and VHF radio scatter reception
time rate. (a) horizontal polarization period (March 29-June 27,
1980), (b) vertical polarization period (October 9-December 23,

1980).
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Fig. 6. Occurrence frequency of geomagnetic K-index values at Syowa Station
and S-values indicated by HF telecommunication receiver.
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Fig. 7. (a) S-value histogram on HF telecommunication and VHF radio scatter observed
at the time of HF telecommunications. (b) S-value histogram on HF telecom-
munication at every 2045 (LT) and VHF scatter observed within 12 hours before
and after the HF telecommunications.
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Fig. 8. Example of aurora radar echo intensity. Risen level of intensity indicates
auroral echo and many spikes indicate meteoric echoes.
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