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Introduction
This document provides a status update on issues affecting lightning detection (as part of the meteorological aids service) that may be of interest to SG-RFC members.  There are no current main agenda items for the World Radiocommunication Conference 2015 (WRC-15) concerning lightning detection issues directly, but a brief update is provided on the outcome of Agenda item 1.16 from the recent World Radiocommunication Conference 2012 (WRC-12). 

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 important in the prediction of severe weather and in issuing warnings to critical services such as (e.g.) aviation, as well as to power utilities, insurance companies, etc. 

Frequencies used by lightning detection sensors
Lightning detection sensors use a wide range of frequencies from Very Low Frequency (VLF; 3-30 kHz) through to Very High Frequency (VHF; 30-300 MHz) radio bands. Passive sensors operating at frequencies outside of VLF do not have any protection in the Radio Regulations 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.
Technology used in lightning detection sensors
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, as can be seen from the wide range of frequencies used to detect lightning.

VLF and LF sensors and sensor networks typically use magnetic direction finding (MDF) and time of arrival (TOA) methods to locate lightning strikes. VLF and LF sensors are primarily used to detect the lightning strikes between a cloud and the ground. The detection range of a single sensor can be from a few kilometers to thousands of kilometers. Using VLF sensors it is possible to build global networks covering the whole earth surface, including the ocean areas. The Met Office’s ATDNet and Vaisala’s GLD360TM systems are examples of such global networks. 
VHF sensors can use an interferometry technique or TOA to locate the lightning events. The detection range of the VHF sensors is line-of-sight and can be up to several hundred kilometers. VHF sensors can also detect lightning discharges within and between clouds which do not hit the ground. In typical applications and networks, VHF sensors are combined with VLF and LF sensors to build a “total lightning” system. Both LF and VHF sensors are used in local or national lightning detection networks, such as, for example, in the National Lightning Detection Network (NLDN) in North America.
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Lightning detection sensors are passive instruments sharing the spectrum with a number of other radio services and are thus very susceptible to interference from other radio services. This requires therefore that lightning detection sensors use a variety of mitigation techniques to minimize and cope with the interference from emitters operating at the same frequency bands. Among the RFI mitigation methods employed in lightning instruments are categorization of transient emissions using known characteristics of lightning radio emission, and elimination of contaminated regions in the radio spectrum.

Frequency issues related to lightning detection
Whilst there are currently no frequency management actions concerning lightning detection sensors and systems under work in ITU study groups, a summary of the outcome of WRC-12 on achieving an allocation for VLF lightning detection is given below:
WRC-12 Agenda Item 1.16 – VLF lightning detection allocation
The UK successfully led an agenda item at the recent WRC-12 to acquire a global allocation for passive lightning detection in the VLF frequencies (8.3-11.3 kHz). This was achieved following significant discussion over the last cycle with (e.g.) the radionavigation service and was notable in extending the ITU Radio Regulations Frequency Allocation table down below 9 kHz. Next steps will be for the UK to coordinate with other administrations to formally register international stations used for the Met Office ATDNet system at the ITU so as to coordinate with existing active services above and below 9 KHz. Cooperation of met services in countries hosting ATDNet stations collaboration is sought to ensure protection of this service going forward; further collaboration from other interested WMO members is also welcomed on extended use of this VLF allocation as appropriate.
_________
Figure 1: Example of use of TOA spheric location determination by the Met Office VLF ATDNet system.





Figure 2: Vaisala TLS200™ is an example of a lightning sensor using both LF and VHF sensors.
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