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Report on Issues Related to lightning detection

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, such as aviation, power utilities, etc. Lightning information is also used by insurance companies to analyze the cause of damage in severe weather events.

The potential introduction of Wireless Power Transmission (WPT) systems for automotive purposes somewhere within the 20 kHz to 6800 kHz range means that there is a risk to the operability of lightning passive sensors, (which are very susceptible to interference from other radio services). 
In the UK the lightning detection system (originally from the 1980’s) is currently under review, and having assessed the available commercial systems on the market, the preferred option and current expectation is to re-design the current system to take advantage of enhanced and more efficient communication protocols. The concept is to continue to sample within the internationally protected 8.3-11.3 kHz range whilst at the same time becoming more agile in frequency sampling selection to increase the detection accuracy where possible. It is recognized that other frequencies could be constrained by other Spectrum users (either now or into the future), but by allowing more flexibility with the sampling range this will enable greater experimentation to ensure the most accurate data possible is made available. The need to be flexible with frequency selection is perhaps more pressing now due to possibility of WPT users within the sampling range in the coming decades.
Frequencies used by lightning detection sensors
Lightning detection sensors are passive instruments which already share 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 to 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 within the Radio regulation 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 relating to lightning detection  
SG-RFC is aware of WRC-19 Agenda Item 9.1.6 Resolution 958 [COM6/15] (WRC-15) under WP 1B which is dealing with WPT system for automotive purposes, (i.e. Potential for fitting systems within traffic lanes on highways, which would allow wireless recharging of cars and public transport whilst in motion as opposed to static charging points which are seen being a hindrance to consumer uptake of electric vehicles). The automotive lobby is quite strong within Government circles and as one of the key polluters in terms of air quality, as well as climate change emission issues such as the need to reduce reliance upon fossil fuel burning vehicles, they seem to be developing a compelling case for electric vehicle use becoming much more widespread in future. 
There are already submissions from China to focus on to 85-90 kHz range within the ITU process for this type of application and other frequency ranges from 20 kHz up to 6800 kHz have been mentioned in the past. The vast range of frequencies being reviewed at this early stage would mean that we need to ensure that it is recognized within the WRC 19 process that the lightning detection capabilities of some current systems may be compromised by new WPT developments. Although with only the 8.3-11.3 kHz currently being protected for lightning sensing, it would seem difficult to absolutely protect the much larger range in which the naturally occurring lightning discharges could be sampled.                

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.
Table of usage

 
· WeatherBug Total Lightning Network (WTLN) — 1.0 kHz through 12 MHz 

· National Lightning Detection Network (NLDN) — 1.0 kHz through 350 kHz
· United States Precision Lightning Network (USPLN) — 1.5 kHz through 400 kHz
· Lightning Detection and Ranging II (LDAR-II) — 50 MHz through 120 MHz
· New Mexico Tech (NMT) Array — 60 MHz through 78 MHz
· Surveillance et Alerte Foudre par Interferometrie Radioelectrique (SAFIR) — 109 MHz through 119 MHz
Meeting noted that the lightning detection by its nature is difficult to see as being improved through protection, but instead of some recognition that can be used at a national level to help manage location of systems and nearby sources of interference. The meeting agreed to review the reports (and recommendations) to WRC-12 and prepare, if necessary,  a new report for ITU-R describing the lightning detection sensor characteristics to WP 7C in 2018, review draft at next SG-RFC. (Action Neil & Juha)
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