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SUMMARY

This report presents research conducted at the UK Meteorological Office (UKMO)
in fulfilment of Phase I of the UKMO development proposal ‘Lightning Strikes to
North Sea Helicopters’.[1]

The research involved the development and evaluation of two types of lightning
forecast for use by North Sea helicopter operators. These were the Patton forecast
for predicting triggered lightning and the NIMROD forecast for predicting natural
lightning.

Patton and NIMROD forecasts were issued throughout the winter of 1998/99, with
the forecasts being placed on the Internet for access by the helicopter operators.
This successfully demonstrated the viability of the Internet for forecast
dissemination.

Verification of the Patton forecasts failed to show that the forecasts accurately
predicted areas of high lightning strike risk. However it could not be concluded
that the forecasts were inaccurate because the data set used for verification was
extremely small, consisting of just 3 new lightning strike events.

The Patton equation used for generating the Patton forecasts was refined from
that derived in a previous study, by improving the derivation technique and
incorporating additional data from 3 new strike events. The refinement was
minor however, with the updated equation being very similar to the original
version.

Verification of the NIMROD forecasts showed that they successfully identified
areas of high lightning density. However the verification also showed that the
probability of natural lightning interception by a helicopter is extremely low, such
that the benefit of using NIMROD forecasts for North Sea flight planning would be
limited.
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2.2

INTRODUCTION

The objective of the project was to provide trial forecasts for identifying where
helicopters are at risk from lightning strikes, and to verify the accuracy of these
forecasts. There are two types of lightning strike; triggered lightning and the
interception of naturally occurring lightning. Thus two types of forecast were
required.

Patton forecasts

The Patton forecast method was derived in a previous UKMO study into the
meteorological conditions associated with lightning strikes to helicopters
operating over the North Sea [2]. In this study the UKMO developed an equation
that with reasonable accuracy differentiated between the meteorological
conditions for which strikes did and did not occur. This was called the Patton
equation. The Patton equation had as independent variables data produced by
the UKMO’s Numerical Weather Prediction (NWP) model, while the dependent
variable was termed the P-number. This was sensitive to the meteorological
conditions that lead to triggered lightning strikes because the Patton equation was
derived by investigating actual strikes to helicopters, the majority of which were
probably triggered events. The study concluded that a forecast tool based on P-
numbers could potentially provide valuable guidance to North Sea helicopter
operators.

NIMROD forecasts

NIMROD is an operational UKMO forecasting system that provides short-range
forecasts of the development and movement of rainfall and associated variables
such as visibility and lightning [3]. The forecast method essentially extrapolates
trends in observational data using variables output by the NWP model. In the case
of lightning the observational components are the sferics recorded by the UKMO’s
lightning detection system. Sferics are low frequency radio signals emitted by
lightning which can be used to determine the time and location of lightning
strikes. The NIMROD lightning forecasts identify where helicopters are at risk of
intercepting naturally occurring lightning because the vast majority of sferics are
from naturally occurring strikes.

TRIAL PATTON FORECASTS

Trial Patton forecasts for the North Sea area were placed on the Internet in
November 1998. They were updated throughout the following winter on a daily
basis except for on a small number of occasions when UKMO computer failures
rendered this impossible. The forecasts were password protected and only made
available to the CAA and representatives of Bond Helicopters, Bristow Helicopters
and British International Helicopters.

The forecasts were produced using the Patton equation described above. The
equation did not incorporate the refinements discussed in section 5, as had been
originally envisaged, because these developments were not complete until the
concluding stages of the project.

The format for the presentation of the Patton forecasts was discussed at a meeting
between the CAA, the UKMO and representatives of the helicopter operators. It
was agreed that the UKMO should define the initial format, and that this should






















































