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Introduction
Lightning sensors and systems are used to detect the time and location of lightning discharges. These sensors are normally networked to provide unambiguous location of each discharge, but there are also stand-alone sensors providing only the direction and approximate distance of lightning.

Lightning information is used in predicting severe weather and in issuing warnings to critical services, like aviation, power utilities, etc. Lightning information is also used by insurance companies in analyzing the cause of damages in severe weather events.

Although there are no current frequency management issues related to lightning sensors, they are passive sensors and very susceptible to interference from other radio services.

Frequencies used by lightning detection sensors
Lightning detection sensors are passive instruments sharing the spectrum with a number of other radio services. Detection of lightning discharges is based on observing the electromagnetic energy induced by the currents of a lightning event. Most of this energy is at the VLF and LF bands, but the occupied spectrum is very large. In practice, lightning detection sensors use a wide range of frequencies from Very Low Frequency (VLF; 3-30 kHz) through Very High Frequency (VHF; 30-300 MHz) radio bands. However, the only frequency allocation to lightning sensors in the Radio Regulations is at 8.3 to 11.3 kHz, and this allocation was recently added at the WRC-12. The passive sensors operating at other frequencies do not have any protection and share radio spectrum with other services.

VLF and LF sensors typically use frequencies ranging from 300 Hz to 500 kHz. These frequencies are shared with a number of other services with allocations inside this range, including navigation services, fixed and mobile communications, broadcasting, etc.VHF sensors typically use the frequency range 60 to 66 MHz and 110 to 118 MHz. The higher frequency range falls inside the band 108 to 117.975 MHz, which is currently allocated to aviation radio navigation (ILS and VOR), DGPS, and aviation communication.

Frequency issues related to lightning detection
SG-RFC is not currently aware of any frequency management actions concerning lightning detection sensors and systems under work in ITU study groups, with no specific update subsequent to the attainment of the above-mentioned VLF allocation at WRC-12. 

Lightning detection sensors operating outside the frequency allocation 8.3 to 11.3 kHz are very susceptible to radio interference, and would benefit from better protection under the Radio Regulations. The information provided by these sensors and systems is vital for predicting severe weather events and protecting the general public and critical services during these events.
WRC-15 AI 10 - Possible Agenda Item for WRC-[19]_

A primary allocation of approximately 6 MHz in the frequency range 47-68 MHz to the Meteorological Aids (MetAids) (Passive) Service for the detection of intra-cloud lightning.
Ongoing research has led to an increase in our understanding of and ability to utilise information on intra-cloud (IC) lightning as an indicator of intensification of thunderstorms, often prior to the initiation of cloud-to-ground (CG) lightning. A rapid increase in total lightning flash rate (termed "jumps"), mainly resulting from IC activity, has been shown to provide a lead time of up to 20 minutes to the onset of hail and severe surface winds including downdrafts and tornados. The mapping of IC activity using high resolution VHF lightning mapping arrays (LMAs) has shown that discharges can extend up to tens of kilometres outside of the area of thunderstorms where CG lightning activity is occurring. Most lightning detection networks sense the VLF/LF frequencies emitted by the return strokes of CG lightning, and cannot provide significant information on the large proportion of IC lightning activity that produces emissions mainly in the VHF spectrum. It is anticipated that high resolution information about the vertical and horizontal extent of IC lightning within thunderstorms will contribute to further advances in the understanding of the associated charge distribution and lightning discharge mechanisms, and lead to more advance warnings of high risk weather events and CG lightning initiation.
The RF impulses emitted by IC lightning processes are broad-band in nature, and determining the location (in three dimensions - latitude, longitude and height) of discharges requires a receiver bandwidth of approximately 6 MHz for optimal operation. The present approach when selecting the operating frequency of LMA sensors is to utilise an unused analogue TV channel in the area of a given sensor.  This opportunity-based approach is not sustainable in most countries, including the the United States where most LMAs are currently located, due to the re-allocation of this spectrum following the transition from analogue to digital TV. LMAs will become more widespread as they become commercially available to international meteorological agencies, and as the benefits to operational meteorology of mapping intra-cloud lightning are further realised by on-going research. The widespread use of VHF lightning detection in areas where its benefits will be most highly valued will only be possible if there is sufficient contiguous unused spectrum available in the VHF band. Typical deployment scenarios of VHF LMAs would include providing real-time coverage of major population areas and assets such as airports and associated approach corridors, large industrial complexes or construction projects such as open-cut mines, and LNG plants and pipelines.
The line-of-sight propagation of radio waves at VHF frequencies is the main constraint on the coverage area of LMAs, thereby requiring a higher density of sensors compared to VLF/LF networks to provide coverage of a given area. Another constraint is the need to place sensors as close as possible to  an optimal geometrical relationship and to provide some height diversity where possible. An internationally harmonised allocation dedicated to this application will allow these constraints to be more easily met, while minimising the possibility of interference and enabling the widespread deployment of such networks. 
As part of AI 10 for WRC-15, Sweden has proposed that a primary allocation be made to the Mobile Service in the entire 47-68 MHz band (VHF Band I),  therefore it is a timely opportunity to make the above alternative proposal for a primary allocation for part of this band to the MetAids (passive) service.
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