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Extended Abstract  
The electromagnetic spectrum is populated with numerous man-made transmissions for communications such that radio 
quiescence is a major concern for astronomy to conduct research (Clery, Science, 2017). This concern extends from microwaves 
down to high frequencies ~10 MHz, slightly above the plasma frequency of the ionosphere ~2-9 MHz which hinders radio 
waves originating from stellar sources to enter the Earth-ionosphere cavity. For medium and low frequency radio waves <3 
MHz within the Earth-ionosphere cavity, a radio quiet zone was proposed at Arrival Heights in the Antarctic to enable global 
studies of terrestrial lightning discharges and an exploration of near-Earth space with ground based radio receivers (Fraser-
Smith et al., Science, 1992). However, the recent installation of wind turbines and other electrical equipment at Arrival Heights 
results in significant interference such that the low frequency electromagnetic noise environment has become a major concern 
for sensitive studies that require significant levels of radio quiescence (Moore, R., pers. comm.). The UK frequency allocation 
table lists a protected frequency of 9.77 kHz with an unspecified bandwidth reserved for the geolocation of lightning discharges 
(Ofcom, 2013). Yet, the spectrum of lightning discharges extends from ~4 Hz up to hundreds of MHz and ~1 GHz (Füllekrug 
and Fraser-Smith, Geophys. Res. Lett., 2013), such that a radio quiet zone for low frequency electromagnetic waves is clearly 
needed to enable novel research near the current instrumental lower limit of radio receivers.  
 
Here we compare the low frequency electromagnetic noise environment in Europe with South Africa, where pioneering studies 
of lightning discharges have been conducted (Proctor et al., J. Geophys. Res., 1988, Schonland et al., Proc. Roy. Soc. A, 1940). 
The low frequency radio waves in Europe are recorded near Bath in southwest England and near Rustrel in southern France. 
The measurements in South Africa are conducted at the South African Astronomical Observatory (SAAO) near Sutherland in 
the Karoo desert close to the southern boundary of the radio quiet zone that is established for radio astronomy in preparation of 
the Square Kilometer Array (SKA).  
 
It is found that the electromagnetic noise environment in South Africa is undoubtedly pristine when compared to Europe. Only 
two coherent radio transmissions from VLF transmitters for submarine communication are apparent in the spectrum allied by 
minor interference from power line harmonic radiation. This exceptional radio quiescence enables detailed studies of the ground 
and sky waves from lightning discharges that occur in a coastal thunderstorm ~1,000 km away in the region of KwaZulu-Natal 
southeast of Lesotho. As a result, it is speculated that a low frequency radio quiet zone could be established at a safe distance 
of a few km away from the South African Astronomical Observatory. This safe distance would significantly reduce the power 
line harmonic radiation whereas the interference from the remaining two VLF transmissions can be mitigated by removing their 
well understood transmission patterns through accurate modelling.  
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