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WEATHER ANNIVERSARIES: 
MAY/JUNE

25 years ago, in May 1991 pressure was persistently high near the British Isles 
and the monthly mean value reached 1030 mb near southwest Ireland. It was in  
consequence a very dry month, much of England and Wales having less than a quarter 
of the normal rainfall, and in southwest England it was less than 10%; but it was also a 
dull month in many areas under the influence of rather cold northeasterly winds. At the 
end of May the high pressure withdrew to Iceland heralding a complete change to a very  
cyclonic June. This month began with unseasonably cold northerly winds. Sleet and 
snow showers fell in Scotland on the 3rd, and air frost was reported in many areas  
during the first week (−2.5°C at Grendon Underwood, Bucks, on the 2nd; −3.3°C at 
Tulloch Bridge, Inverness-shire, on the 5th); the day maximum temperature on the 2nd 
was only 7.2°C at Balmoral. The rest of the month was very unsettled and it remained 
quite cool with frequent rain (65.7 mm at Bradford on the 27th). In many places the  
temperature never reached 21°C and in southern England and eastern Scotland rainfall 
was more than double the normal. Sunshine was again well below average in many 
areas.

50 years ago, very warm southeasterly winds raised temperatures above 25°C at the 
beginning of May 1966 (27.2°C in London on the 2nd), but a changeable westerly type 
then prevailed until high pressure developed towards the end. The 22nd and 23rd were 
unusually windy days for May, on which gusts exceeded 60 knots in places, but the end 
of the month was fine and brilliantly sunny. Unsettled weather soon returned in June, 
which was a wet month in most areas (more than twice normal rainfall in many parts 
and up to four times locally); and it was very dull in the north, some places in Scotland  
having less than 100 hours of sunshine. There was, however, a warm easterly spell in 
the second week, when temperatures reached the upper twenties Celsius. Rain was 
heavy at times, often thundery, and falls of more than 50 mm occurred on many days. 
Large falls in Ireland on the 9th included 95.3 mm at Tollymore Park in County Down; 
over 70 mm was recorded in parts of Ireland and Scotland on the 23rd; and more than 
100 mm fell in Snowdonia on the 26th. At Finningley (Yorkshire) 19.6 mm was measured 
in 18 minutes on the 15th.

75 years ago, May 1941 was a cold month, especially in the south (the first five months 
of 1941 all had below normal temperatures). Winds from north and east were more  
frequent than usual and these brought wintry showers to the country in mid-month. 
Ground frost was frequent in the first half of the month, and air frost occurred as far 
south as the Isle of Wight on the 16th. Elsewhere minima of -9°C were recorded at 
Thetford on the 4th and 11th and at Fort Augustus on the 15th. In the north, however, it 
became much warmer in the closing days and 27.8°C was reached at Kilmarnock on the 
31st. There was further cool weather in the first part of June, but from mid-month a ridge 
from the Azores anticyclone produced mainly fine conditions and it became very warm 
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at times. Temperatures exceeded 32°C in many parts of England on the 22nd (34.4°C 
in London) but there were heavy thunderstorms in some parts; 113 mm was recorded at  
Newcastle upon Tyne on the 22nd, of which 50 mm fell in just 35 minutes, and  
80.5 mm fell at Romiley, Cheshire, on the same day. The temperature reached 31.7°C at  
Glenbranter (Argyll) on the 29th.

100 years ago, May 1916 was a very wet month in the north and west of the British Isles 
(over 200% in places) but much of the rain fell in the first half of the month, when it was 
decidedly cool; day maxima were only 7-10°C on the 5th and 6th, and 48-hour rainfalls  
of up to 98 mm were recorded in eastern Ireland over these two days. The second 
half was drier and warmer and 28°C was reached on the 21st in cloudless anticyclonic  
conditions, but local heavy thunderstorms occurred in the last week of the month.  
In June a cool cyclonic northerly pattern prevailed making it the equal coldest June of 
the 20th century in central England, but rainfall was unremarkable except in northeast 
Scotland, where it was very wet. Many places, in fact, were dry throughout the middle 
two weeks. Day maximum temperatures were exceptionally low in the first half of the 
month, e.g. 6.7°C at Lerwick on the 2nd, 8-10°C in eastern England on the 12th, and 
damaging ground frosts occurred at night. An air minimum of -1.5°C was reported at 
Garforth, Yorkshire, on the 17th. Day temperatures of 21°C were rare and many places 
had no value above 18°C.

In Lightning: Nature and  
Culture, Derek M. Elsom explores 
the history of humanity’s relationship 
with this natural phenomenon - from 
the myths and legends of the storm  
deities, to in-depth studies of its  
artistic representations, to state-of-
the-art lightning protection systems 
on aircraft, ships and skyscrapers.  
Lightning: Nature and Culture will 
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our daily lives.
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ABSTRACT 
Decadal comparisons of thunder days are presented for selected locations in Great Britain i.e. for 
those with records covering several decades.

INTRODUCTION
Elsom (2015) described the huge fall in the incidence of UK (i.e. Great Britain and  
Northern Ireland) lightning fatalities over decades since the mid nineteenth century, and 
noted that there was no evidence of a corresponding underlying downward trend in  
thunderstorm frequencies. Trends for ‘Thunder Heard’ at selected locations in Great  
Britain were discussed by Webb (1984). However, Table 3 in the aforementioned article 
was printed with incorrect headings (see correction in Weather 39, 116). The Table 1, 
below, presents a corrected version, and is also updated to 2000. 

Table 1. Decadal thunder day frequencies for eight locations in Great Britain. Thunder day means 
for each decade, 1901-2000; for actual stations used, see Webb (1984) and Table 2.

Stornoway Glasgow Cardiff Birmingham Kew Manchester Plymouth Nottingham

1901-
1910

3.0 7.1 8.4 13.6 9.2 4.9 11.3

1911-
1920

4.0 11.0 5.6 10.7 16.3 11.1 5.1 14.4

1921-
1930

3.4 9.4 8.8 13.7 15.5 10.5 7.4 13.6

1931-
1940

4.5 8.6 6.3 15.0 16.3 12.3 7.3 16.1

1941-
1950

3.2 10.0 3 14.2 16.0 14.1 6.5 12.2

1951-
1960

4.8 7.3 12.0 14.4 18.6 17.4 8.9 15.7

1961-
1970

3.6 7.5 10.5 14.3 18.4 15.2 9.5 14.8

1971-
1980

3.5 6.7 10.5 11.5 16.5 10.7 8.4 15.1

1981-
1990

4.5 8.7 12.0 14.3 15.7 13.0 10.1 13.0

1991-
2000

3.2 6.2 7.9 12.9 13.9 17.0 6.0 16.2

DECADAL TRENDS OF THUNDER IN 
BRITAIN, 1890-2009

 
BY  JONATHAN D. C. WEBB

Tornado and Storm Research Organisation
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VARIATIONS AND TRENDS IN ANNUAL FREQUENCY OF THUNDER DAYS 
Figures 1 to 7 present the various mean annual frequencies at seven locations for 
each decade between 1890 and 2009, the exact periods depending on the availability 
of representative data (Table 2); note the graphs plot the frequencies to one decimal 
point but the values should be rounded (realistically!) to whole days. Overall average 
annual frequencies have ranged from under 4 days at Stornoway (Figure 5) to over 16 
days at Kew (Figure 6). The station graphs indeed show that Kew/Heathrow has been 
consistently the most thundery of the seven places selected, with a peak decadal mean 
of 19.3 days for 1960-1969.

At Manchester (Figure 2), a marked increase is apparent after 1930, reaching a notable 
peak in the decades 1950-1969. Data for Ringway then indicated a marked decline in 
frequencies in this area from 1970-1989. However, there followed a notably thundery 
last decade of the century (mean 17.4 days) and so, overall, the 75 years from 1930-
2004 show no obvious long term trend. It must be noted, though, that Ringway airport 
is situated south of the city, and the Met Office’s 1931-1960 map indicated that thunder 
was most frequent north-east of the city (in the foothills of the Pennines). Earlier in the 
20th century, Stonyhurst College in mid Lancashire recorded 36 thunder days in 1912. 
 
At Plymouth (Figure 1), over the course of the 20th century, an upward trend is apparent 
up to the 1960s followed by a levelling off, albeit with a peak in the 1980s. It must be 
noted that data for the first two decades are from a climatological station where a 24 hour 
observation of the weather may not have been possible.

Figure 1. Thunder days at Plymouth; averages for each decade, 1902-1995 (part decades pro rata).
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Figure 2. Thunder days at Manchester; averages for each decade, 1930-2004.

Figure 3. Thunder days at Glasgow; averages for each decade 1900-2009.
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Figure 4. Decadal frequencies of thunder, Birmingham, 1901-1999.

Figure 5. Decadal frequencies of thunder, Stornoway, 1901-1999.
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Figure 6. Decadal frequencies of thunder at Kew (London), 1890-2005.

Figure 7. Decadal frequencies of thunder Rhoose (Cardiff) 1950-1999.
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Blackshaw (2013) noted that thunder day incidence in the Paisley area of Renfrewshire 
had declined with each passing decade since 1970. Figure 3 extends the analysis for the 
Glasgow region to several decades. Interestingly, there is a notable peak (11.5 days) in 
the second decade of the 20th century. A downward trend is evident at Glasgow Airport 
from 1950, temporarily (?) interrupted in the 1980s. Glasgow is the only one of the seven 
locations in Figures 1 to 7 which displays a clear trend.

No evidence of a long term trend is evident in the records for the other four locations 
in Figures 1 to 7, or those represented in Table 1. It should be noted that the results for 
Birmingham look unrealistically low for the first two decades of the 20th century, while 
the Cardiff (Rhoose) dataset is limited to under 50 years. It is interesting to compare 
the results with fluctuations in the annual incidence of lightning in England and Wales 
presented by Elsom (1992).  

SEASONAL VARIATION IN THUNDER DAYS
The seasonal analysis (Figure 8) classifies the year into winter (October-March) and 
summer (April-September) half years. This simple division broadly correlates to when 
surface-based convection is active over land (summer) and across our surrounding seas 
(winter). There is some overlap, principally overland convection in March and marine 
convection in September.

The statistics for Stornoway, in the Western Isles of Scotland, show very different 
characteristics from those elsewhere in Britain. The overall frequency of thunder is 
appreciably lower than elsewhere and, in addition, the seasonal distribution is almost 
a reversal of the one that prevails in other parts of the country. There is a maximum 
between November and February with January being the most thundery month. There 
is only a weak secondary summer maximum, rather less prominent than that noted at 
Lerwick in the Shetlands (Irvine 1968). This distribution emphasises the isolation of the 
Western Isles from inland areas of Britain and the continent, where surface heating 
in summer leads to the development of thunderstorms. It also highlights the relatively 
high frequency, in winter, of cold Polar or Arctic airstreams which are unstable as they 
cross the warm North Atlantic Ocean. Recently, December 2014 was an exceptional 
month with seven thunder days at Stornoway (Graham, E – pers. comm.) and the official 
‘winter’ of December 2014 to February 2015 had 11 thunder days, well above the town’s 
highest for previous winter seasons of 7 days in 1915-16 and 1999-2000. In the Northern 
Isles, Lerwick (Shetland) recorded seven thunder days in the stormy January of 1984. 
 
Elsewhere the seasonal distribution is consistently one of a summer maximum, although 
places in the west do have a slightly higher proportion of storms in the winter half year 
than further east (Williams, 2000; in fact Plymouth’s highest recorded monthly total 
was seven days in November 1963 (Table 3). Here, as elsewhere, however, the main 
thunder season is between May and August and at the majority of places July is the 
most thundery month, with in average of 3 days with thunder at Kew and Birmingham. In 
central and eastern England each of the four months, May to August have an average 
of 2-3 days thunder. It will be noted that there is generally a much higher frequency 
of thunder in May than in September, despite the fact that the latter is a considerably 
warmer month. It is probably associated with stronger sunshine (insolation) and also with 
a tendency for depressions to move on more southerly tracks in May, leading to a higher 
frequency of cyclonic weather over the British Isles (albeit with appreciable year on year 
variability). In contrast, Lamb (1964) noted that cyclonic weather types fell to a notably 
low frequency in mid September.
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Figure 8. Seasonal (winter and summer half year) distributions of thunder days at seven locations 
with long term records (see Table 2).

Table 2. Notes on actual stations used in Figures 1 to 9 and Table 2. The main sources of data are 
the Monthly Weather Report of the Met Office to 1993 and the British Atmospheric Data Centre 
(BADC) for subsequent years (Met Office Land Stations Dataset).

Location Station Total period available for 
location

Stornoway  
(Western Isles)

Stornoway 1900-2002

Glasgow Glasgow Observatory 1901-1913, 
Springburn Park 1914-1919, 
Abbotsinch 1920-1946, 
Renfrew 1947-1965, 
Abbotsinch 1966-2000, 
Elderslie 2001-2009

1901-2009

Manchester Whitworth Park 1930-1933, 
Barton 1934-1941, 
Ringway 1942-2004

1930-2004

Birmingham Edgbaston 1901-1979, 
Elmdon 1980-2000

1901-2000

London (Kew) Kew Observatory 1890-1980, 
Heathrow 1981-2005

1890-2005

Cardiff Rhoose 1954-2000 1954-2000

Plymouth Plymouth Hoe 1902-1920, 
Plymouth Mount Batten 1921-1995

1902-1995
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Table 3. Highest monthly thunder days totals at seven locations.

Location Highest monthly 
thunder days 
total

Month/year Notes Highest annual 
thunder days 
total (+ year)

Stornoway 
(Western Isles)

6 Feb 2000 
Feb 2002

7 in Dec 2014 10 (1916, 2002)

Glasgow 7 Aug 1915
Aug 1917
Aug 1927
May 1981

19 (1916)

Manchester 8 Aug 1915
June 1935 
Aug 1927 
May 1981

25 (1960)

Birmingham 11 May 1969 31 (1983)

London (Kew) 10 July 1918 27 (1924)

Cardiff 7 Aug 1956
June 1980

22 (1982)

Plymouth 7 Nov 1963 17 (1982)

1 This percentage will almost certainly have been understated since only a minority of stations maintained a 24 hour weather watch

OCCURRENCE OF THUNDERY MONTHS
Returning to monthly values, the definition of a thundery month is naturally  
subjective, and depends on whether emphasis is placed on how frequent, how  
widespread, or how severe the storms were in the month in question. The limitations 
of the ‘thunder day’ statistic have been discussed elsewhere (e.g. Prichard 1985 
and 2015, Webb 2013). The number of days on which thunder is reported does not  
indicate the extent of widespread thundery activity in a month and indeed many days 
with reports of thunder may involve only isolated instances. On the other hand, a high 
incidence at several individual stations normally indicates that widespread outbreaks 
of thunder occurred on several days in a given month. Such a month will be noted as  
thundery over a wide area of the country. For example in June 1982 (Prichard 2012) 
thunder was reported somewhere in Britain on 26 days (Mortimore 1984); however, more  
significantly, the average daily extent of thunder indicated that June 1982 was the 
most thundery calendar month in the UK between 1972 and 1995 with an average of 
11% of stations reporting thunder per day1 (Grant 1995). Earlier in the century, thunder 
was heard on 29 days out of 30 in June 1912 when 14 thunder days were recorded at  
Bidston, on the Wirral, Merseyside. The past two decades have seen increasing  
automation of synoptic ‘24 hour’ weather stations, so manual observations such as  
thunder are more reliant on the diligence of voluntary observers.
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Table 4. Months with thunder reported on 10 days or more at one or more places in Britain, 1900-
2009. 

Figure 9. Plotted summary of decadal trends in the incidence of thunder days.

April May June July August September
1998 1924 1912 1915 1915 1935

1925 1927 1918 1917 1976

1967 1935 1925 1927

1969 1947 1936 1928

1981 1963 1939 1956

1983 1980 1940 1960

1982 1953 2004

2007 1960

1983

© THE INTERNATIONAL JOURNAL OF METEOROLOGY
May/June 2016 Vol. 41, No. 397

96



One indication of a ‘thundery’ month is when thunder is reported on 10 days or more 
(at least a third of the days of the month) at any one station reporting to the Monthly 
Weather Report, or various other publications (like the Climatological Observers Link). 
The months that qualified (Table 4) highlighted the main ‘thunder’ (and ‘warm’) season 
from April to September. The most recent such month was June 2007, although this was 
an example of a month when thunder was frequently reported but was rarely of a severe 
nature. Indeed the most severe rainfall event of this very wet month (on 24-25th) was ‘non 
thundery’ in nature. Both London and Birmingham have experienced at least one month 
since 1900 when thunder was reported on ten days or more (Table 2). 

CONCLUSION
This paper presents an analysis of records of 'thunder heard' for seven locations in Great 
Britain with detailed records for several decades. These indicate distinct fluctuations in 
the incidence of thunder but limited evidence of any longer term trends.
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TORRO TORNADO DIVISION REPORT:
January - April 2016

BY PAUL R. BROWN AND G.TERENCE MEADEN

January 2016 was a very cyclonic southwesterly month apart from a brief anticyclonic spell in the 
middle; one tornado, one waterspout, and one funnel cloud are known. February continued the 
cyclonic pattern but included a few northerly and easterly spells; we have two probable tornadoes 
on record for this month and one in the Irish Republic. March was cyclonic at the beginning and 
end but anticyclonic in the middle; two funnel clouds and a land devil are known. April was often 
cyclonic but high pressure became established for a while after mid-month; there was one tornado, 
two waterspouts, and 11 reports of funnel clouds. We have also heard of one funnel cloud in Ireland 
in March and one in April.

FC2016Jan06 Ipswich, Suffolk (52° 03’ N 1° 09’ E, TM 1644)
 The Ipswich Star of 7 January published photographs of a slender funnel cloud 
about halfway to ground taken by Mr Curtis Beadle at 1436 GMT the previous day. At 
1200 GMT a shallow non-frontal trough lay from west to east across central England; 
there were slow-moving fronts near the east coast and further fronts coming into Ireland. 
Showers affected eastern coastal areas while more persistent rain moved into the west.

q2016Jan08 Fforest-fach, Swansea, Glamorgan (51° 39’ N 4° 00’ W, SS 623965)
 Reports from several sources suggested that a tornado had been responsible 
for wind damage at a supermarket in the evening. A delivery van was blown over and 
a hoarding damaged. Mr Matthew Morris gave the time as 2200 GMT and the South 
Wales Evening Post (9 January) published similar details. However, Nicky Llewellyn of 
TORRO visited the site on 10 January and found no evidence for other than a squall. At 
1800 GMT an unstable southwesterly airstream covered England and Wales associated 
with a large depression, 966 mb, in the central Atlantic; a minor trough was coming into 
the southwest, the remnants of which crossed Swansea in mid-evening. There were 
showers, mainly round southern and western coasts.

ws2016Jan10 offshore Eastbourne, East Sussex (c 50° 46’ N 0° 18’ E, TV 6298)
 Mr Tom Killick reported seeing a distant waterspout followed by a hailstorm 
while sailing in Eastbourne Bay at about 1000 GMT. At 1200 GMT a complex deep 
depression covered the British Isles, having centres of 967 mb over Scotland and 974 
mb west of Ireland, and an unstable southwesterly airstream covered England and 
Wales. Showers, often thundery, were widespread off the south and southwest coasts 
(dying out as they moved inland).

TN2016Jan11 Cox Green, Maidenhead, Berkshire (51° 30’ N 0° 45’ W to 51° 31’ N 0° 44’ 
W, SU 867794 to SU 875811)
 News reports on the morning of the 11th spoke of a ‘mini-tornado’ having 
caused damage at Cox Green in Maidenhead during the night. Correspondents to the 
Maidenhead Advertiser (11th) reported tiles blown off roofs, trees brought down, and 
rubbish strewn about, accompanied by a noise “like a plane landing” (some thought it 
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was thunder). Ms Samantha Freak, of Northumbria Road (SU 869797), said: “I woke 
up ... and then the room just started shaking. I jumped out of bed and looked out of the 
window and all you could see was rain and dust swirling around ...”. Another resident in 
Bath Road (SU 874809) found a large tent in his drive, and roof and window damage 
was reported at Wessex Primary School. Mr Mike Haseler gave the time as about 0240 
GMT.
 Peter Kirk of TORRO made a site investigation on the 16th, from which he 
concluded that a mild T1 tornado (mainly ridge tiles dislodged) had followed a path of  
1.9 km southsouthwest to northnortheast from the Primary School in St Adrian’s Close to 
St Mark’s Road, width about 40 metres.
 At 0000 GMT the previous day’s low, now 970 mb, was centred over the Orkney 
Islands and a secondary trough with occlusion was moving into southwest England; the 
tornado appears to have been associated with a minor shower trough just ahead of the 
main trough. Showers, locally thundery, affected much of the south during the night.

tn2016Feb07 Bedworth, Coventry, Warwickshire (52° 28’ N 1° 31’ W to 52° 28’ N 1° 29’ 
W, SP 333853 to SP 351860)
 Two independent reports were submitted to us, one from Mr Richard Parsons 
in Armson Road, Exhall (SP 351860), the other from Ms Karen Hazelton in Royal Oak 
Lane, Bedworth (SP 333853). Mr Parsons reported ridge tiles removed and fencing 
damaged between 2155 and 2200 GMT. Ms Hazelton (at the same time) saw six large 
fence panels being lifted from their concrete supports and swirled round; a shed was 
lifted and smashed as it fell; roof tiles and tree branches were broken off. In the light 
of day next morning she found whole trees blown down and part of the road ripped up; 
all these incidents were on an almost straight line. Both witnesses mentioned severe 
winds briefly and rain blowing horizontally (very still immediately afterwards). Force T1/2. 
Length 2 km from westsouthwest.
 At 1800 GMT a frontal system was moving quickly east across the Irish Sea in 
association with a deep depression, 957 mb, west of Ireland; by 0000 GMT on the 8th 
the cold front was crossing East Anglia. Outbreaks of rain affected all of England and 
Wales in the evening, but a narrow belt of heavy rain (isolated thunder), either on the 
cold front or on a trough close behind it, developed and moved across the Midlands at 
the time of the tornado.

tn2016Feb07? Osborne Bay, Isle of Wight (50° 45’ N 1° 16’ W to 50° 46’ N 1° 16’ W, SZ 
515956 to SZ 519959)
 This report was received belatedly from Mr Mike McMillan via UKWeatherworld, 
who discovered the damage in April. In a wood (Norris Wood on the OS map) just inland 
of Osborne Bay, and just east of East Cowes, there was a line of severe damage among 
mature trees (over 100 years old), at least 40 of which were uprooted and others had 
branches and tops taken off. Either side of this there was little damage. The defined track 
was 0.5 km in length from southwest to northeast, width perhaps 50 metres. Force T2/3. 
From circumstantial evidence this was first dated to about 0100 GMT on 8 February but 
meteorological evidence points to late on the 7th (it is not clear what led the investigator 
to assign it retrospectively to this particular date other than that it was a windy night).  
Mr McMillan also heard of similar damage at the other end of the island, near Brook  
(SZ 3983), but in the absence of further details we cannot document this separately.
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q2016Mar02/I Dawlish, Devon (50° 35’ N 3° 31’ W to 50° 34’ N 3° 29’ W, SX 928769 to 
SX 955758)
 Following reports of wind damage at Dawlish (time unknown) Matt Clark of 
TORRO visited the area on the 4th. He found about a dozen instances of damaged trees 
along an eastsoutheast line of 3 km from the woods west of Dawlish to the southern 
outskirts of the town, but the spread either side of the line was too great to define a 
tornado track. (Force perhaps T0.)
 At 1200 GMT a strong northwesterly airstream covered England and Wales 
behind a complex area of low pressure in the North Sea; an occlusion lay down the 
western coast. Showers or longer spells of rain, sometimes with thunder, moved 
southeast during the day.

q2016Mar02/II Paignton, Devon (50° 27’ N 3° 34’ W, SX 887615)
 The Torquay Herald Express of 2 March gave an account of a tree that fell down 
at Oldway Mansion at 1010 GMT that morning, which was said to have been the result 
of a lightning strike (during a hailstorm), but one witness said there was ‘something like 
a tornado’. (Force perhaps T1.)

FC2016Mar11 Guernsey, Channel Islands (c 49° 26’ N 2° 36’ W)
 A distant funnel cloud was reported in the 1150 GMT METAR from Guernsey 
Airport. At 1200 GMT a ridge of high pressure lay from northeast to southwest across 
southern England from a high, 1033 mb, over Denmark. England and Wales were dry 
with sunny periods after the clearance of fog and stratus.

LD2016Mar22 near Lacock, Wiltshire (c 51° 25’ N 2° 08’ W, ST 9168)
 BBC Wiltshire showed film of a well-developed dust devil taken by Ms Melissa 
Munday near Lacock as it approached and hit the parked motor car that she was in 
(time and exact location not stated, perhaps near the Abbey, ST 919684). At 1200 GMT 
a weak anticyclone of 1020 mb was centred in the Irish Sea. The weather was dry and 
rather cold with variable amounts of cloud and sunny spells.

q/tn2016Mar26/I Bolton, Lancashire (53° 34’ N 2° 29’ W, SD 686078)
 The Manchester Evening News (27 March) reported that high winds had taken 
part of the roof off Rumworth School in Armadale Road, Ladybridge, at about 1630 
GMT; ‘aluminium cladding and other bits of debris were seen circling in the air’. A similar 
account appeared in the Bolton News.
 At 1200 GMT a deepening depression of 977 mb was moving northeast close 
to northwest Ireland and its two cold fronts were crossing Wales and western England. A 
line squall (or ‘narrow cold frontal rain band’ in modern parlance) developed on the first 
front as it moved across central and eastern England during the afternoon and evening 
producing gusts up to 57 knots. There was moderate to heavy rain (but no thunder) on 
the fronts, and scattered showers, locally thundery, behind in the west.

q2016Mar26/II Hebden Bridge, West Riding of Yorkshire (53° 44’ W 2° 01’ W, SD 9927)
 An anonymous report was received of a ‘mini-tornado’ at Hebden Bridge at 
about 1645 GMT but the accompanying description gave no evidence for more than a 
squall.
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A private enquiry was received about whether serious roof damage at a place near 
the Humber Estuary (apparently at about TA 152150 grid reference) could have been 
caused by the wind, but the time given for it – between 2200 GMT on the 26th and 0600 
GMT on the 27th – was several hours after the front would have passed that area.

fc2016Mar27 Bury St Edmunds, Suffolk (c 52° 15’ N 0° 43’ E, TL 8664)
 Ms Hazel Murrell photographed an indistinct oblique funnel cloud between 1410 
and 1414 GMT just south of Bury St Edmunds. At 1200 GMT a southwesterly airstream 
covered the British Isles ahead of a deepening depression, 988 mb, approaching the 
southwest. Bands of showers and thunderstorms moved northeast (persistent rain 
reached the south later).

fc?2016Mar28 Cowplain, Hampshire (50° 54’ N 1° 01’ W, SU 6911)
 A ragged lowering from a distant shower cloud was photographed by Ms 
Wendy Selfe at 1533 GMT. At 1200 GMT a vigorous depression, 973 mb, that had earlier 
crossed the Midlands was moving away over the North Sea and a weakening westerly 
airstream covered most of the country. There were showers during the afternoon, mainly 
in the west and south.

FC2016Apr04/I Minions, Cornwall (c 50° 31’ N 4° 27’ W, SX 2671)
 The Cornish Guardian and Plymouth Herald (both 4 April) published photographs 
of a long oblique funnel cloud above Minions taken by Mr Alan Morris at Callington in the 
afternoon.
 At 1200 GMT a complex area of low pressure covered the British Isles, main 
centre 998 mb over south Scotland, secondary centre 999 mb over southwest England. 
Showers, thundery at times, affected many areas in the afternoon (longer spells of rain 
in eastern Scotland).

FC2016Apr04/II Yatton, Somerset (51° 23’ N 2° 50’ W, ST 4265)
 Mr Michael Prys-Roberts submitted a report of a funnel cloud seen at 1630 
GMT. His photographs show it a third of the way to ground.

FC2016Apr05 Bampton area, Devon (c 50° 59’ N 3° 30’ W, SS 9522)
 A correspondent to the UKWeatherworld forum photographed a small funnel 
cloud that evolved into a disorganised lowering of cloud to near ground level in the hills 
north of Tiverton, near Bampton (time not stated). At 1200 GMT a westerly airstream 
covered England and Wales ahead of a frontal system approaching Ireland. Many places 
had a dry day but occasional rain affected the northeast and isolated showers developed 
elsewhere.

fc?2016Apr07 Denmead, Hampshire (50° 54’ N 1° 05’ W, SU 6511)
 The Portsmouth News of 7 April showed film of what was supposed to be a 
‘mini-tornado’, taken by Ms Marion Baldwin near Denmead at 0853 GMT, but the pictures 
show nothing conclusive. At 1200 GMT a northwesterly airstream covered the British 
Isles; an occluded front produced outbreaks of rain in the south in the morning and there 
were scattered showers elsewhere (some of which turned thundery in the afternoon)

© THE INTERNATIONAL JOURNAL OF METEOROLOGY
May/June 2016 Vol. 41, No. 397

101



FC2016Apr11 West Anstey, Devon (c 51° 02’ N 3° 39’ W, SS 8528)
 An anonymous correspondent to the UKWeatherworld forum photographed 
a well-developed funnel cloud over Exmoor at a distance (estimated 8 miles) to 
northeast from Anstey Common in the early evening (seen from Devon but probably on 
the Somerset side of the county boundary). Another photograph, from Mr John Spurr, 
showed what was probably the same one at closer range. At 1800 GMT a broad trough 
covered southern England from a low, 984 mb, a long way to the southwest. A band of 
rain affected central areas and very isolated showers developed further south (including 
one over Exmoor).

FC2016Apr12 South Cerney, Gloucestershire (c 51° 40’ N 1° 57’ W, SU 0497)
 Ms Amy Campbell photographed a small funnel cloud near South Cerney (time 
not stated). At 1200 GMT the weather pattern was very similar to the previous day’s but 
the broad trough had extended north to cover all of England and Wales. There were 
outbreaks of rain in the north and scattered thundery showers further south.

FC2016Apr13 Clutton, Somerset (c 51° 20’ N 2° 33’ W, ST 6259)
 Mr Alec Bennett informed us of a small funnel cloud that he photographed from 
a distance at about 1630 GMT; it was visible for 15-20 minutes below cumulus congestus 
(no rain reaching the ground), and was estimated to be 20 km away over Wells (ST 
5445). At 1800 GMT a slack pressure gradient covered England and Wales on the fringe 
of the old low, now 993 mb, to the southwest; a convergence line lay from South Wales 
to the Thames Estuary. Scattered slow-moving showers developed, some of which were 
thundery in the east. 

FC2016Apr14 Bury St Edmunds, Suffolk (52° 15’ N 0° 43’ E, TL 8664)
 ITV News showed a picture of a funnel cloud taken by Mr Jason Day at 1200 
GMT; and Ms Hazel Murrell submitted a report with photograph of the same cloud, timed 
at about 1130 GMT. Both show a small neat funnel a third of the way to ground. At 
1200 GMT a slack southeasterly gradient covered England and Wales ahead of a new 
depression, 992 mb, advancing from the southwest; a shower trough lay from South 
Wales to East Anglia. Rain moved into the extreme south while thundery showers 
developed over Wales and central England.

fc?/tn?2016Apr14 Trimpley, Worcestershire (52° 24’ N 2° 19’ W, SO 7978)
 A report with photographs was received from Mr Andrew Reynolds showing 
ragged lowerings from a shower cloud, which he said reached the ground as one or 
more tornadoes (one of the pictures does suggest this), but discussion within TORRO 
ruled that these (and others from the same source dated 8th and 10th) were just scud 
clouds. (Force perhaps T0.) Time was 1830 GMT.

FC2016Apr17 Guernsey, Channel Islands (49° 26’ N 2° 36’ W)
 Anonymous photographs showed a vertical funnel cloud a third or more of the 
way to ground, apparently seen from the Airport, and a similar shot was taken by Mr 
Craig Lad. Time was 0827 GMT. Guernsey Airport itself reported it in the 0850 GMT 
METAR (together with a slight hail shower). Paul Domaille (TORRO’s representative on 
Guernsey) gave us the additional information that it was first seen from Cobo on the west 
of the island and stayed intact all the way across to the east coast at St Peter Port (and 
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beyond). At 1200 GMT a westerly airstream covered most parts of Britain but there was 
a weak ridge from the west in the south. Most areas were dry but there were isolated 
coastal showers in the west and south in the morning, including the English Channel 
(despite the ridge).

2FC2016Apr18 Jersey, Channel Islands (49° 13’ N 2° 12’ W)
 Recent funnel clouds were reported in the 0950 and 1050 GMT METARs from 
Jersey Airport. At 1200 GMT an anticyclone, 1027 mb, in the Southwest Approaches 
covered the English Channel (a west to northwesterly airstream covered other areas). 
There were showers in the north, elsewhere dry and mainly cloudy.

WS2016Apr26 offshore Aberdeen, Aberdeenshire (c 57° 09’ N 2° 05’ W, NJ 9506)
 Dyce Airport reported a recent funnel cloud (and recent thunderstorm) in the 
1320 GMT METAR, and later film and photographs (e.g. from Mr Scotty Sangster, Mr 
Colin Barclay) confirmed that this was a waterspout off the coast, time given as about 
1300 GMT. Pictures show the visible funnel two-thirds of the way to sea and much 
disturbance of the water beneath it (report in Aberdeen Evening Express 26 April).
 At 1200 GMT a cold northerly airstream covered the British Isles between a 
low, 993 mb, in the North Sea and a high, 1033 mb, south of Iceland. Showers (wintry 
at times) were widespread, especially in central and eastern parts, where many turned 
thundery in the afternoon.

tn2016Apr26 Newcastle-under-Lyme, Staffordshire (53° 02’ N 2° 13’ W to 53° 01’ N 2° 
13’ W, SJ 853488 to SJ 860471)
 The Stoke Sentinel of 26 April reported that damage attributed to a ‘mini-tornado’ 
had occurred in Edward Street, May Bank (SJ 857477). Approximately six houses were 
affected, and photographs showed garden walls down and roof tiles missing. A separate 
account from Mr Glynn Jones (at SJ 867475) gave a time of 1745-1755 BST(?) and added 
that there was thunder and small hail at the time. Mr Paul Swinhoe of COL (Climatological 
Observers Link), whose weather station was very close to the path, followed the track for 
1.1 km from Ellison Street (SJ 855483) to Stratford Avenue (SJ 859474), width no more 
than 15 metres. A correspondent to UKWeatherworld (MacHineage?) visited the site the 
following day and found a track of 2 km from The Dingle southsoutheast to Downing 
Avenue, Wolstanton, which included displaced roof tiles, broken windows (from flying 
debris), fallen fences and garden walls, and motor cars damaged by debris. Force T1/2. 
The time given by witnesses was about 1700 or 1715 GMT.

FC2016Apr27/I Jersey, Channel Islands (49° 13’ N 2° 12’ W)
 A recent funnel cloud was reported from Jersey Airport in the 1150 GMT 
METAR.
 At 1200 GMT a northerly airstream continued to cover the British Isles; showers 
were again widespread and at times thundery.

WS2016Apr27 offshore Rhos-on-Sea, Denbighshire (c 53° 20’ N 3° 43’ W, SH 8684)
 Ms Helen Mulley photographed a well-developed vertical funnel cloud offshore 
between Gwynt y Môr (SH 9495) and the shore in the early afternoon (reported in the 
North Wales Daily Post, 27 April). She described the sea water as ‘being lifted into the 
air’, which suggests it produced a waterspout (the sea is beyond the skyline in her 
picture).
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FC2016Apr27/II Sullom Voe, Shetland Islands (60° 26’ N 1° 19’ W, HU 3872)
 A recent funnel cloud was reported from Sullom Voe Airstrip (Scatsta) in the 
1450 GMT METAR.

q2016Apr27 Bracknell, Berkshire (51° 24’ N 0° 45’ W, SU 866671)
 Ms Judy Norman sent us a report of a ‘tornado’ that she witnessed in Waterham 
Road at 1700 GMT causing minor damage in a garden, but the evidence was too slight 
for confirmation. 

fc?2016Apr27? Kent
 A photograph was received claiming to be of a funnel cloud in Kent (no other 
information supplied), but too uncertain to be counted.

Whirlwinds in the Irish Republic
TN2016Feb06 Termonbarry, near Strokestown, County Roscommon (53° 44’ N 7° 55’ 
W, N 051766)
 A report in Shannonside (7 February) said that a ‘tornado-style event’ had been 
responsible for structural damage at Tarmon Harbour in Termonbarry the previous day. 
In the Irish Mirror of 8 February Mr Tom Crosby (who did not witness the event but spoke 
to those who had) described it as “One of those tornado-type twisters [that] came up 
along the Shannon and caused damage to a number of properties and a car. It was 
miraculous no one was injured as there were concrete ridge tiles and slate scattered 
along the pavements ... it appeared like a jet plane landing ... the properties that were 
affected were on the west side of the marina. It lasted about two minutes and it took 
quite a few ridge tiles off the roofs of the three-storey properties”. Time was about 1330 
GMT. Force T1. At 1200 GMT a cold front accompanied by a band of moderate rain was 
moving east through western Ireland in association with a vigorous depression, 963 mb, 
passing close to the northwest of the country; the tornado coincided with the passage of 
the front.

FC2016Mar28 Naas, County Kildare (53° 13’ N 6° 40’ W, N 8919)
 An indistinct funnel cloud was photographed (anonymously) during a rain 
shower (time not stated). See the Cowplain entry above for the synoptic description.

FC2016Apr04 Newmarket on Fergus, County Clare (52° 46’ N 8° 54’ W, R 3968)
 Mr James Belmour filmed a distant funnel cloud about halfway to ground at 
1540 GMT. See the Minions entry above for the synoptic description.

ACKNOWLEDGEMENT
We thank Peter Kirk of TORRO for his site investigation of the Maidenhead tornado and 
for drawing our attention to (and making enquiries about) several of the other reports.

© THE INTERNATIONAL JOURNAL OF METEOROLOGY
May/June 2016 Vol. 41, No. 397

104



LIGHTNING FATALITIES AND INJURIES IN 
THE UK IN 2015 AND LIGHTNING SAFETY 

ADVICE FOR HILL AND MOUNTAIN 
WALKERS 

BY DEREK M. ELSOM1, 2, JONATHAN D. C. WEBB1, 
SVEN-ERIK ENNO3 AND ANDREW HORSEMAN3

1Tornado and Storm Research Organisation
2Oxford Brookes University, Oxford

3Met Office, Exeter

dmelsom@brookes.ac.uk
jonathan.webb@torro.org.uk

sven-erik.enno@metoffice.gov.uk
andrew.horseman@metoffice.gov.uk

ABSTRACT
Two people were killed by lightning in the UK in 2015 even though the year experienced the 
fewest number of personal-injury lightning incidents since 2008. The two fatalities occurred during 
separate incidents, less than 2 km apart, on the mountain peaks of the Brecon Beacons in south 
Wales on 5 July 2015. The fatalities happened almost simultaneously and this paper considers 
whether the deaths were caused by two separate lightning flashes, only 0.2 seconds apart, or from 
a single ‘forked’ lightning flash that had ground termination points on both peaks. Both scenarios 
highlight that neither of the walking parties had the benefit of seeing a strike to the other nearby 
peak which would have provided an imminent warning to them that they were in danger too. The 
lack of any warning for these fatal incidents highlights that hill and mountain walkers, who believe 
thunderstorms are not forecast for the time they plan to make their trip and so feel no need to 
reschedule, should pay particular attention to any visual clues of an approaching or developing 
cumulonimbus since the first lightning flash they experience may be a fatal one. Lightning safety 
advice is outlined for anyone planning to walk or climb in exposed hills and mountains.

Keywords: Lightning impacts, lightning safety advice, multiple channel flashes, ATDnet lightning 
detection system, UK

INTRODUCTION
In 2015, two people were killed by lightning even though there were only five known 
incidents in the UK in which one or more persons experienced an electric shock from 
lightning resulting in injury or death. This was the lowest annual total of personal-injury 
incidents since 2008 (Figure 1) but matches the average annual number of fatalities 
(two) for the past 28 years (Figure 2). These incidents exclude people who may have 
been injured indirectly such as by smoke inhalation and burns from fires started by 
lightning, by being struck by roof tiles and masonry dislodged from a building damaged 
by lightning, or by being injured by tree bark ejected explosively when lightning strikes a 
tree and vapourises the sap. The five known incidents affected seven people, a relatively 
low annual total (a table of annual totals since 1988 is included Table 1 in Elsom and 
Webb, 2015a). 
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Figure 1. Annual number of lightning incidents, injuries and deaths in the United Kingdom, 1988-
2015 highlighting that the number of personal-injury incidents and people affected in 2015 was the 
lowest since 2008 (Data from TORRO’s National Lightning Incidents Database). 
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Figure 2. Enlarged figure to highlight annual variation in the number of lightning deaths in the UK, 
1988-2015 (numbers based on official national statistics and TORRO records). 
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Figure 3. Lightning on 13 August 2015 at Exmouth, Devon (Copyright Matthew Clark).

Details about personal-injury lightning incidents in the UK are obtained from various 
sources: news and social media reports; TORRO, COL (Climatological Observers 
Link), UKweatherworld and WOW (Weather Observations Website) member reports; 
individuals who contact the authors about their personal lightning experience; and from 
news reporters contacting the authors via the TORRO Lightning Risk and Safety Advice 
website (http://www.torro.org.uk/lightning_info.php) for a comment on a specific incident. 
The annual number of lightning fatalities has been checked against annual publications 
by the Northern Ireland Statistics and Research Agency, the Office for National Statistics 
(for England and Wales) and the National Records of Scotland. These list the number 
of death certificates on which the underlying cause of death was due to lightning 
(currently code X33 in the International Classification of Diseases, 10th Revision). Not 
every ‘lightning caused personal-injury incident’, especially minor injury incidents, will be 
gathered in this way and additional incidents may come to light in the future. However, 
the annual totals for personal-injury lightning incidents recorded by TORRO since 1988, 
presented in Figures 1 and 2, provide a useful indication of the level of lightning risk in 
the UK in any one year as well as a comparison with other years (Elsom and Webb, 
2014; Elsom and Webb, 2015b). 

All the known personal-injury lightning incidents in 2015 took place in July or August. 
This included the two fatalities which occurred in the Brecon Beacons in south Wales on 
Sunday, 5 July, in two separate incidents, both around noon local time (BST). These two 
fatal incidents and the low number of injury incidents in 2015 highlight the significance 
of the timing of thunderstorms. For example, the three most electrically intense storms 
of 2015 were overnight events (1-2 July, 3-4 July and 16-17 July) which may partly 
explain the few reported lightning injuries. In contrast, although the 5 July gave rise to a 
less active day of thunderstorms, the storms occurred late morning and afternoon on a 
weekend when many more people were outdoors and at risk from lightning, especially 
amongst those participating in leisure pursuits and sports activities in exposed and 
elevated locations. August experienced active thunderstorms on 13 August along the 
south coast (Figure 3) and on 22 August across the west Midlands and northern England 
(Webb, 2016).
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FATAL STRIKES WHILE WALKING IN THE MOUNTAINS
The two lightning fatalities occurred at two separate locations, 1.7 km apart, on mountain 
peaks of the Brecon Beacons National Park in south Wales on Sunday 5 July, around 
noon local time (BST). The locations on which the deaths occurred lay along the 
Horseshoe Walk, a popular route which includes four peaks or “beacons”. These are, 
from west to east, Corn Du (873m, 2840ft), Pen y Fan (886m, 2907ft), Cribyn (795m, 
2580ft) and Fan y Big (719m, 2340ft) – the highest three peaks are shown in Figure 4. 
These are the highest peaks in southern Britain.

Figure 4. The location of the Corn Du and Cribyn lightning fatalities in 2015 in the Brecon Beacons 
National Park. The slightly higher Pen-y-Fan peak, which lies between these two peaks, is also 
marked (image reproduced in BBC news reports).

The Corn Du mountain peak was a checkpoint for around 30 young people who were 
taking part in a Duke of Edinburgh’s Awards scheme1.  A 51-year-old scheme assessor 
from Shropshire, Jeremy Prescott, was struck by lightning as he was taking the last 
step up to the top of the peak to await the arrival of the participants. The force of the 
strike was such that it threw him into the air and melted his shirt. A fellow youth worker, 
Gaynor Hogarth, was only a few metres away and described the strike as “like someone 
switching on a fluorescent tube of light” which came without warning. She removed 
his rucksack, turned him over and began cardiopulmonary resuscitation (CPR). A man 
arrived on the scene and made an emergency call to the Welsh Ambulance Service 
at 12:04 BST. Three marine cadets who had been on a training exercise then arrived 
and helped her with the CPR. They had been climbing the peak, “saw the flash, but 
not the bolt” and continued to the peak where they helped with CPR for “around 45 
minutes”. The team doctor from the Central Beacons Mountain Rescue arrived within 
25-35 minutes and took over and “gave him some adrenaline” to try to restart his heart. 
CPR was continued until the rescue helicopter was able to land around 13:20 BST but 
there was no response from Mr Prescott.
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Around the same time as the first incident, and on Cribyn, a neighbouring mountain 
peak 1.7 km to the east of Corn Du, lightning struck a 59-year-old retired teacher from 
Surrey, Robin Meakings.1 He was with two friends, William Belcher, 46, and Nicholas 
(Nic) Earl, 58. At around noon local time, when they reached the peak, the weather 
closed in dramatically, becoming very windy with heavy sideways rain and hailstones. 
They hurriedly made the decision to descend the way they had come rather than to 
continue with their planned route. Mr Meakings was adjusting (lengthening) his walking 
pole which was down by his side, as he prepared to descend from the peak. Mr Earl 
was helping Mr Meakings and so was holding the same walking pole at the time. Mr Earl 
described feeling as if his body was “on fire inside and out” as he was “thrown into the 
air about 20 feet. I couldn’t move. I couldn’t speak”. He suffered thermal (heat) burns to 
the hand touching the metal walking pole (because the metal was heated to a very high 
temperature by the electrical current of the lightning as it earthed to the ground) as well 
as burns to a leg and foot. He was temporarily paralysed on one side of his body. Two 
months later he reported he was suffering painful scars across his body, a weakened 
arm and regular memory loss.

Mr William Belcher told the Aberdare Coroner’s Court on 3 September 2015: “There was 
this bright white flash and intensely loud, deafening whip crack sound and at the same 
time there was a fizzle and smell of striking a flint stone. At that moment I felt like a huge 
weight had squashed me (like a fighter jet flying low above) and my legs went wobbly. 
Nic [Earl] went flying forwards while Robin [Meakings] was motionless on his back.  
I could smell something like burnt leather or bacon. Nic started groaning but there was 
no response from Robin. The force of the strike had blown Robin’s jacket open and there 
was discolouration of his chest. At that moment I knew he had gone.” Mr Belcher tried 
“mouth-to-mouth resuscitation but could not find a pulse.” Another walker arrived and 
they moved Mr Meakings tens of metres away from the peak to lower ground as they 
were worried about another lightning strike. A call was made to the emergency services 
at 12:20 BST. The Brecon Beacon Mountain Rescue Team, who had been in the area 
on a training exercise, arrived soon after and attempted CPR, but without success, while 
waiting for a Royal Air Force (RAF) rescue helicopter to arrive at around 13:10 BST. 

After collecting Mr Meakings, the helicopter then flew to nearby Corn Du peak to collect 
Mr Prescott, the other lightning casualty. Paramedics continued to administer CPR, 
used a defibrillator that was on board and administered advanced cardiac life support 
treatment to the casualties. They then flew to Merthyr Tydfil’s Prince Charles Hospital 
where both casualties were officially declared deceased. Mr Earl was transferred to 
Swansea’s Morriston Hospital for treatment of his burns. 

The cause of death for both men was electrocution by the lightning which caused 
cardiopulmonary arrest. This is the only cause of immediate death from a lightning strike 
(Cooper and Johnson, 2005; Cooper et al., 2007) although prompt CPR has prevented 
such deaths from occurring in some UK incidents (Elsom and Webb, 2014), but sadly 
not in these cases. Mr Prescott also had thermal (heat) burns to the back of the scalp, 
right side of the neck, chest, right thigh and full-thickness burns to both feet indicating the 
passage of the electric current. Mr Meakings had partial-thickness burn to the left side of 
the face, neck, left arm and torso plus full-thickness burns on both feet.
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WAS THERE ANY WARNING OF THE LIGHTNING THREAT?
A colleague of the lightning casualty on the Corn Du mountain peak stated at the Aberdare 
Coroner’s Inquest that there was “no rumble or thunder beforehand – moments before or 
on the way up the mountain. If I had seen any lightning before we had left, there would 
be no way we would have gone up there.” Similar comments were made by the Cribyn 
walking parties so there were no serious concerns about the weather conditions when 
walkers set off during the morning. It was only during the final approaches to both peaks, 
when it became very windy with hail and heavy rain, did both parties began to think about 
leaving the peaks and descending the mountain. Both parties emphasised that they had 
not seen any lightning or heard any thunder before the fatal strikes.

Initial reports suggested the lightning fatalities on Corn Du and Cribyn occurred within a 
“few minutes” of each other1 and it was unclear which, if either, occurred first or whether 
they actually occurred simultaneously, that is, within the same second. If lightning had 
struck either the Corn Du or the Cribyn peak, say, a couple of minutes earlier than the 
other, then this may have provided a sufficient warning, albeit very brief, to the walking 
party standing on the other peak, only 1.7 km distant, of the lightning risk facing them. 
This would have enabled that party to have descended tens of metres below the exposed 
peak. However, if the lightning strikes happened at the same time then no such warning 
would have been evident. This appears to have been the situation for these two fatal 
incidents as neither walking party reported any lightning strike or thunder heard prior to 
being struck themselves. This is a very rare situation. 

Can lightning strikes occur at the same time, that is, within the same second? The answer 
is ‘yes’. Lightning detection systems confirm this and many observers have witnessed 
and photographed a continuous display of successive strikes in an area. So the two 
mountain peaks could have been struck virtually simultaneously. This may either have 
been from two separate lightning discharges within the same second of time or from one 
cloud-to-ground lightning discharge that had ground termination or attachment points on 
both mountain peaks at the same time. The latter may be deemed a ‘forked’ lightning 
flash and is characterised by the upper part of the lightning flash below the cloud base 
displaying a single channel and the lower part being split into two or more branches or 
channels. For the fatal incidents in the Brecon Beacons, this would have meant that one 
branch connected with Corn Du and the other with Cribyn 1.7 km away. There was no 
evidence of lightning striking the higher intervening peak of Pen y Fan which is 0.5 km 
from Corn Du and 1.2 km from Cribyn (Figure 4).

THUNDERSTORM DEVELOPMENT AS MAPPED BY THE MET OFFICE ATDNET 
LIGHTNING DETECTION NETWORK
The development of thunderstorms in England and Wales began with thunderstorms 
across the southwest of England during the morning and across the Bristol Channel and 
south Wales by late morning (Figure 5). The lightning locations are provided by the Met 
Office lightning detection network, Arrival Time Difference Network (ATDnet) (Met Office, 
2015a, 2015b). Lightning locations detected by ATDnet are also referred to as ‘lightning 
fixes’ or simply ‘fixes’. No lightning was observed at these times in the UK outside the 
plotted positions shown in Figure 5 except for three fixes spread over a period of 0.2 
seconds in Northern Ireland. There were also at least five fixes in the Republic of Ireland. 
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The ATDnet lightning detection system records VLF (Very Low Frequency) lightning-
produced electric fields known as radio atmospherics (atmosferics) or, simply ‘sferics’ 
(Rakov and Uman, 2003) at around 13.7 kHz. Since this band of energy is trapped 
between the earth and the ionosphere, lightning-generated VLF sferics have long 
propagation paths over the horizon via interactions with the ionosphere. This surface/
ionosphere passageway is known as the “waveguide” and the sferic waveforms can 
travel in the waveguide in a similar way to light travelling within a fibre optic cable. As 
the ATDnet system detects VLF sferics at very long distances it is described as a long-
range lightning detection system (Gaffard et al., 2008). It currently uses a network of 10 
sensors (outstations), located in and around Europe. To locate a lightning discharge, 
each sferic has to be detected by a minimum of four sensors. The differences in the 
sferic arrival time at each of the sensors, whose arrival times are timed to better than 
millionths of a second, are used to determine the location of the lightning stroke, using 
the Arrival Time Difference (ATD) technique (Met Office, 2015b).

Figure 5. ATDnet lightning fixes for 5 July 2015 (left) at 10:15 UTC (11:15 BST) and (right) at 11:15 
UTC (12:15 BST). Plots shown in each map include all lightning occurrences during the past hour 
© Crown Copyright Met Office.
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ATDnet has been operating since 2008 and is an updated version of the original network 
which began in 1987. Typical location accuracy of ATDnet is estimated to be around 
1-3 km or better over the UK, including south Wales, and 2-10 km for the rest of Europe 
(Met Office, 2015b) whereas for short-range lightning detection systems it is typically 
a few hundred metres (Anderson and Klugmann, 2014; Schulz et al., 2016). Location 
accuracy worse than reported above for ATDnet may occur for individual events if there 
are multiple components generating signals that overlap in time. ATDnet has to slice the 
received signals into short "time windows" to perform a correlation and if there are two 
peaks within that window it may mis-correlate, which affects the accuracy. In addition, 
sferics of weaker discharges are often detected only by closer outstations so a limited 
number of detecting stations might result in larger than expected location errors.

ATDnet predominantly detects sferics created by cloud-to-ground lightning return 
strokes, as the energy and polarisation of sferics created by cloud-to-ground strokes 
mean that they can travel more efficiently in the Earth-ionosphere waveguide (Anderson 
and Klugmann, 2014). In addition, ATDnet outstations use vertical whip antennas that 
are more sensitive to sferics with vertical polarisation. Some cloud flashes are also 
detected mainly because their vertical parts emit sferics similar to those generated by 
cloud-to-ground strokes. The detection efficiency, that is, the fraction of detected flashes 
compared to the real number of flashes occurring, is estimated to be about 90 per cent 
for cloud-to-ground lightning and 25 per cent for intra-cloud lightning for daytime storms 
in western Europe, including the UK (Enno, 2016).

SCENARIO 1: TWO SEPARATE FATAL LIGHTNING FLASHES
Figure 6 is a more detailed plot of the lightning fixes over south Wales with the ATDnet 
recorded times. A typical lightning flash lasts approximately between 0.2 and 0.3 seconds 
(e.g. Rakov and Uman, 2003) so the ATDnet timings shown in Figure 6 are given to two 
decimal places as this is sufficient to indicate whether or not detected fixes were parts of 
the same flash. The map shows the locations of the two mountain peaks, Corn Du and 
Cribyn. The timings in Figure 6 refer to UTC (Universal Time Coordinated) rather than 
British Summer Time (BST) which is one hour ahead of UTC. It should be noted that 
the lightning fix positions reported by the ATDnet are not necessarily the point at which 
the lightning strokes reach the ground as it is not possible to determine which part of 
the stroke is causing the peak signal that is being detected. Location errors in the order 
of 1-3 km are typical in the UK which means it is not possible to resolve with sufficient 
spatial accuracy which lightning strokes struck Corn Du and Cribyn.

Figure 6 indicates there were three main thunderstorm events of relevance over the 
southern part of the Wales land mass. The first took place around 10:13 UTC (11:13 
BST) far to the southwest of the Brecon Beacons and near the coast when two lightning 
discharges occurred. These were around 70 km from the mountain peaks so would not 
have been noticed by the walking parties. It was then nearly an hour (48 minutes) later 
before a second thunderstorm event of three strikes occurred at 11:01:13 UTC (12:01:13 
BST), although only one was in the Brecon Beacons area, to the northwest of the peaks. 
Two and a half minutes later, a third event, larger in extent and possibly power, occurred 
at 11:03:41 UTC (12:03:41 BST) in south Wales. Six lightning fixes were identified for 
this thunderstorm event and two of these were the nearest discharges to the Corn Du 
and Cribyn peaks. 
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Figure 6. Detailed plots of ATDnet lightning fixes in the area of the Brecon Beacons for 5 July 2015 
with UTC timings. The three main thunderstorm events, with multiple lightning discharges, occurred 
at 10:13 UTC (11:13 BST), 11:01:13 UTC (12:01:13 BST) and 11:03:41 UTC (12:03:41 BST). Brown 
triangles show the locations of Corn Du (west/left) and Cribyn (east/right). © Crown Copyright Met 
Office.

The six lightning fixes of the 11:03:41 thunderstorm event were aligned from northwest 
to southeast and corresponded approximately to the minor trough shown on the 12:00 
UTC (13:00 BST) synoptic chart (Figure 7). Along the trough, convergence would 
have provided forced ascent to focus deep convection. The 500 hPa geopotential and 
1000-500 hPa thickness charts for 12:00 UTC indicate that the storms broke out near 
and just ahead of a significant trough extending from Ireland to Biscay (Meteociel.fr, 
2015). The Camborne ascent for 12:00 UTC on 5 July showed quite a deep layer of 
instability extending up to 450 hPa (5.5 km) with over 360 J/kg of CAPE (Figure 8). 
These parameters indicated cumulonimbus tops exceeding 5,500 m (18,000 feet), the 
cumulonimbus height where the Meteorological Office Forecasters’ reference book 
states: “Thunder highly probable” (Met Office, 1993).
Figure 7. Synoptic chart at 12:00 UTC (13:00 BST) on 5 July 2015. The line of thunderstorms events 
reflect the position of the minor trough over Wales © Crown Copyright Met Office.
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The 11:03:41 thunderstorm event on the 5 July covered a wide area and was probably 
characterised by extensive cloud lightning activity, with long horizontal or almost 
horizontal lightning channels within the cloud, and some cloud-to-ground lightning 
strikes. However, ATDnet does not distinguish between cloud and cloud-to-ground 
lightning, nor does it currently provide details about the strength (peak current) of the 
discharges. Even so, the lightning fixes in Figure 6 may indicate that the two fixes closest 
to the two peaks which occurred within the same second (only 0.2 seconds apart at 
11:03:41.42 UTC and 11:03:41.62 UTC) are most likely to have been the fatal strikes 
although one of these lightning discharges was much further from the peaks than the 
other one, notwithstanding the location accuracy with which the fixes are plotted by the 
ATDnet detection system.

SCENARIO 2: A SINGLE LIGHTNING FLASH WITH A FATAL GROUND TERMINATION 
POINT ON EACH PEAK
One of the ATDnet lightning fixes at 11:03:41.62 UTC (12:03:41.62 BST) was much 
closer to the two mountain peaks than the other one. Could this nearest lightning flash 
have been responsible for both deaths? That could only have happened if it had been 
a “forked lightning flash”, that is, it had two or more ground termination or attachment 
points on both peaks. How often does a single lightning discharge make contact with the 
ground in more than one location at the same time? 

Figure 8. Upper air ascent for Camborne, Cornwall, for 12:00 UTC (13:00 BST) on 5 July 2015 
(courtesy of University of Wyoming, USA).
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The US National Weather Service Lightning Safety website (2016) and the US National 
Lightning Safety Institute website (2016) both quote the same statement: ‘Many cloud-
to-ground lightning flashes have forked or multiple attachment points to earth. Tests 
carried out in the US and Japan verify this finding in at least half of negative flashes 
and more than 70% of positive flashes.’ This statement is based on the research by 
Thottappillil et al (1992) and Ishii et al. (1998) respectively. Thottappillil et al. (1992) 
measured the distances between ground contact points in 22 cloud-to-ground flashes 
using video recordings and found that the average separation distance was 1.7 km, 
with a minimum of 0.3 km and a maximum of 7.3 km. Ishii et al. (1998) found that the 
average separation distance was 2.1 km in summer (22 observations) and 2.2 km in 
winter (18 observations) and that 17 observations of positive flashes showed an average 
separation of 13.4 km (Table 1). 

More recent research includes Stall et al. (2009) who found that about half of the negative 
cloud-to-ground flashes they studied struck the ground in more than one place with 
mean, minimum and maximum separations of 2.6 km, 0.1 km and 7.5 km respectively, a 
similar result to Thottappillil et al. (1992). Yair et al. (2014) suggest that ‘Most video-based 
studies show a separation range of less than 2.5 km between two ground termination 
points of the same flash’. Rakov (2016) states: ‘Roughly half of all lightning discharges 
to earth strike the ground at more than one point, with the spatial separation between 
the channel terminations being up to many kilometres’. A high-speed videotape study 
by Valine and Krider (2002) of cloud-to-ground flashes in Arizona found that 386 flashes 
produced 558 different strike points, that is, an average of 1.45 strike points per cloud-to-
ground flash. A study of 138 flashes by Saba et al. (2006) in Brazil found 51 per cent had 
multiple ground terminations with an average number of strike points per flash of 1.70. 
Table 1 summarises some of the studies of “forked lightning flashes” and the average 
separation distances between their ground termination points. 

Table 1. Average separation distances between ground termination points of multiple channel 
flashes.

Author(s)

 
Average separation distance (km) 

Minimum Mean Maximum

Thottappillil et al. (1992) 0.3 1.7 7.3

Ishii et al. (1998) n/a
2.1 (summer) 

2.2 (winter)
n/a

Stall et al. (2009) 0.1 2.6 7.5
Yair et al. (2014) Less than 2.5 kilometres

Rakov (2016) Up to many kilometres
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Rakov et al. (1994) and Valine and Rakov (2002) apply the terms “forked” or “altered 
channel flashes” to cloud-to-ground flashes with multiple ground terminations that 
produce visible forks and share a common upper portion of channel. They use the term 
“new channel flashes” where flashes display a completely different path between cloud 
base and ground. Figure 9 provides representations of some of the different forms that 
lightning flashes may display. Figures 10 and 11 present some photographic images of 
“forked lightning flashes”.

Figure 9. Schematic forms of lightning flashes: (a) flashes with separate channels below the cloud 
base, each with one ground termination point (“new channel flashes”) (b) a flash with multiple 
ground terminations near the ground (c) a flash with two ground terminations displaying a “forked” 
appearance near the ground with a small separation distance (d) a flash with two ground terminations 
displaying a “forked” appearance that begins high up and makes contact with the ground at widely 
separated locations (sketches by Derek Elsom)

TORRO utilises social media to collect weather reports, 
ask for information and to distribute our forecasts.
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Figure 10. A close-up of a “forked lightning flash” with a small separation distance between the 
ground termination points over the New Forest, Hampshire, 3 July 2015, photographed safely 
through a vehicle windscreen (Copyright Paul Hunter).

Figure 11. An example of a “forked lightning flash” in Nebraska, USA, which begins just below the 
cloud base (Elsom, 2015, p. 97; Copyright John C. Wright).
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There are two mechanisms by which a lightning flash may have produced two ground 
termination points, one on Corn Du and one on Cribyn, 1.7 km apart. The first mechanism 
arises because about 80 per cent of all negative lightning flashes comprise more than 
one stroke, with 3 to 5 strokes per flash being common (Uman, 2008). This means that 
after the first return stroke, a dart leader moves down the defunct return stroke channel 
and a second or subsequent return stroke is initiated. One of these dart leaders may 
take a new path to the ground creating a ‘forked’ lightning flash. Typically there is a time 
interval of approximately 60 milliseconds (Rakov and Uman, 2003) between the strokes 
(intrastroke time interval) which means that ATDnet is able to distinguish between the 
strokes unless there are factors that prevent it seeing one of the strokes such as the 
latter one being very weak.

A second mechanism occurs when two or more branches of the same downward-
propagating leader reach the ground at about the same time and initiate two or more 
nearly simultaneous return strokes. This happens simultaneously so the ATDnet system 
may not be able to distinguish between the individual strokes and would likely report 
them as one fix. 

There is a third mechanism for producing multiple ground terminations which is termed 
“root branching” (Stall et al., 2009). This happens when two or more upward discharges 
or streamers form during the attachment process and contact the same leader channel 
aloft at the same time. Upward leaders tend to be tens of metres in length such that 
the typical separation distance between ground termination points from this mechanism 
would be the order of a few tens of metres only. This means the “root branching” 
mechanism is not applicable to the Brecon Beacons incident.

The two mountain peaks struck by lightning and resulting in fatalities clearly lie within the 
mean distance for a “forked lightning flash” to have occurred from the nearest ATDnet 
lightning fix located to the west of the two peaks that occurred at 11:03:41.62 UTC 
(12:03:41.62 BST). 

BOTH SCENARIOS INDICATE THERE WAS NO WARNING OF AN IMMINENT 
LIGHTNING STRIKE
Whether the two Brecon Beacon fatality incidents were caused by one lightning flash 
with a ground termination point on each peak or were the result of two separate near 
simultaneous lightning flashes – only 0.2 seconds apart - is immaterial to the two lightning 
victims and offers no easing of the grief experienced by their families and friends. Even 
so, both scenarios highlight that neither of the walking parties on the two mountain peaks 
had the benefit of seeing a strike to the other peak less than 2 km distant which would 
have provided an imminent warning to them that they were in danger too. Any such 
warning, even a brief one, may have otherwise enabled them to have descended tens of 
metres below the exposed peak. 

There was one more distant lightning discharge that took place two and a half minutes 
earlier than the fatal strikes at 11:01:13.83 UTC (12:01:13.83 BST), to the northwest 
of Corn Du and Cribyn. This could have provided a warning if it had been seen or the 
thunder heard, but it was not. Notwithstanding the location accuracy of the ATDnet 
lightning fixes, this discharge was probably about 30 km to the northwest of the two 
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peaks. Even in fair weather it would have been very difficult for the walking parties to 
have heard the thunder from this very distant lightning flash but in the poor weather 
conditions (strong winds, heavy rain and hail) around the time the walking parties were 
approaching each peak, none would have seen this lightning flash or heard its thunder. 
Again, this points to both walking parties being unaware of any imminent lightning threat.

LIGHTNING SAFEY ADVICE FOR HILL WALKERS AND MOUNTAIN CLIMBERS
The two lightning fatalities that happened on the 5 July on the mountain range of the 
Brecon Beacons occurred on a day that had started out fine but “had taken a sudden 
turn for the worse” according to the Coroner’s Inquests at Aberdare in September 2015. 
The Coroner at the inquests at Aberdare in September said the deaths were “very rare” 
and it was “remarkable” that the two lightning deaths occurred around the same time 
less than two kilometres apart. Both those killed were described as fit and healthy with 
plenty of experience of hill walking and trekking. He concluded “there was nothing to 
indicate the walking trips were ill-advised or that any human error was involved. The 
deaths were the result of exceptional weather conditions which could not have been 
predicted or controlled”. One of the party (William Belcher) said they had checked the 
weather forecast regularly in the previous three days since arriving in south Wales but 
the predicted thundery showers had failed to materialise. The beginning of their walk had 
produced only drizzle and a patch of low cloud but as they neared the peak, the weather 
worsened dramatically. 

The Brecon Beacons National Park is a popular location for walkers and the peaks 
are considered by the National Trust to be a “strenuous mountain walk”. During the 
Sunday morning of the two lightning fatalities it was reported that at least 100 people 
were walking up the mountain including families, children and pets and the area was also 
being used by runners and mountain cyclists. The two fatal lightning incidents, occurring 
on an occasion when so many other people were on the mountains around the same time 
on the 5 July 2015, highlight the need to remind everyone about lightning safety advice 
when planning or undertaking mountain treks even if there is no official forecast risk or 
only a slight risk of thunderstorms developing in that area. If thunderstorms do occur, 
mountains are one of the most dangerous places to be, not simply because lightning 
is more likely to strike these high places but because they are a long way from a safe 
refuge2. The lightning safety advice for anyone intending to visit hills and mountains is:

•	 Check the weather forecast when planning a walk and reschedule if 
thunderstorms are forecast.

•	 At the start of the walk and throughout its duration, check the weather forecast 
regularly, if mobile phone connections allow this, and pay particular attention to 
any visual (and audio) clues to the possibility of an approaching or developing 
cumulonimbus in their vicinity (Figure 12). Weather conditions can change 
quickly in mountainous areas. Curtail the walk if thunderstorms are forecast 
or if the weather conditions are deteriorating and thunderstorms are possible. 
Lightning can strike 10 km (6 miles) or even more away from where it is raining 
or from where it has struck previously. Using the ‘flash-to-bang’ method means 
that if the interval is 30 seconds or less between seeing lightning and hearing 
the thunder, then lightning may strike your location (divide by three to get the 
distance to the lightning strike in kilometres or by five to obtain the distance in 
miles). In simple terms, if you hear thunder, you are not safe.
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•	 If a thunderstorm is approaching, move down from mountain peaks and ridges 
as quickly and safely as possible. Avoid following a ridge or any exposed route.

•	 Do not shelter in cracks, small caves or old mines or under rock overhangs,    
as lightning may follow this route to earth. Do not shelter under a tree. Seek 
shelter in a well-grounded, substantial building (mountain huts or barns do not 
usually provide adequate safety from a lightning strike as they are not usually 
electrically earthed) or a metal-topped motor vehicle.

•	 Small metal objects carried (camera, GPS unit, keys, smartphone, selfie stick) 
or worn (bracelet, keys, necklace, watch) do not attract lightning. Rather, if 
you were struck, metal is a good electrical conductor so metal objects heat up 
rapidly to very high temperatures and may leave minor thermal (heat) burns on 
your body where they are close to, or touching, your skin. Stay away from metal 
fences or power lines as a strike to them even some distance away may lead to 
the electrical current being conducted along the fence or lines to your location 
and then it could side flash to strike you. 

Figure 12. Noticeboard warning hikers on the mountains of Sierra Nevada, USA, to return to the 
safety of their vehicle if thunderstorms develop (Elsom, 2015, p.152; copyright Peter Keene). 
Should similar reminders be placed at the start of many of the popular hill and mountain walks in the 
UK along with information about where to obtain local thunderstorm forecasts and list emergency 
contact numbers?
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Figure 13. A short upward streamer from a tree is evident in the centre of the image (within the 
oval shape and also inset) and three out of the four visible lightning flashes display more than 
one grounding termination point, albeit very short distances apart. Image taken in the New Forest, 
Hampshire, on 3 July 2015 (Copyright Paul Hunter).

•	 If your hair stands on end, or your skin and hair feel prickly or you hear crackling 
noises from nearby rocks or buzzing or humming noises from metal objects you 
are carrying, this is because the overhead thunderstorm is attracting electrical 
charges from objects on the ground in your vicinity (Figure 13). An upward 
streamer of electrical charges provides the potential attachment point for the 
downward leader that initiates a lightning flash so you should move away from 
that location as quickly and safely as possible. It does not mean that a lightning 
strike will occur at that location, as many upward streamers fail to make contact 
with the downward leader, but don’t take the risk. Upward streamers may 
be thought of as weak in energy compared to a full lightning strike but they 
have been known to cause serious injuries or even death. Even less intense 
upward streamers may have adverse effects on the eyes and brain which are 
particularly susceptible to damage by electrical currents.

•	 Until 2008, the US National Weather Service recommended people should 
adopt the ‘lightning crouch or squat’ as a “last resort” if caught out in an exposed 
location with lightning striking nearby. Some websites outlining lightning safety 
advice continue to do so. The position suggested was based on making 
yourself as low as possible but without lying flat on the ground as this may 
increase the electric shock you receive from a ground current (step voltage 
effect) if lightning strikes the ground nearby. Instead the position requires you 
to crouch down, head tucked down, heels together, arms resting on your knees, 
and hands covering your ears. It is an uncomfortable position to maintain for 
long. However, since 2008, adopting such a position is no longer advocated 
even as a last resort because it is not believed to provide a significant level of 
protection. As John Jensenius, a lightning safety specialist with the US National 
Weather Service, states: “Whether you are standing or in the crouch position, if 
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a lightning channel approaches from directly overhead (or very nearly so), you 
are very likely to be struck and either killed or injured by the lightning strike" 
(Jensenius, 2014). He adds that promoting the ‘lightning crouch’ gives people 
the false impression that crouching will provide safety. There is no safe place 
outside in a thunderstorm. It is better to continue moving to a safe shelter even 
if that will take some time to reach. Descending as quickly, but as safely as 
possible, from the top of a hill or mountain to a lower altitude and closer to a 
safe shelter reduces your risk of being struck as lightning is more likely to strike 
the peaks or higher parts.

•	 If you see someone who has been struck by lightning, call the emergency 
services - hence the importance of you or someone in your walking party having 
a mobile (smart) phone available - and attend to them.

•	 Attend to those who are unconscious first as their life is at most risk. Other 
people who have been knocked over, temporarily paralysed or burned will 
survive.

•	 The only cause of immediate death from a lightning strike is cardiopulmonary 
arrest (Cooper and Johnson, 2005; Cooper et al., 2007) but prompt 
cardiopulmonary resuscitation (CPR) may prevent this happening. Check their 
pulse and breathing and administer cardiopulmonary resuscitation (CPR), if 
appropriate. If they are not breathing but have a pulse, give mouth-to-mouth 
resuscitation. If they have no pulse, apply hands-only CPR as recent advice 
for non-medical and untrained bystanders in out-of-hospital cardiac arrest 
incidents, such as those caused by lightning, is to recommend compression-
only CPR rather than including the mouth-to-mouth ventilation (‘kiss of life’) 
component of the standard CPR (American Heart Association, 2015)3.

•	 Bystanders should continue CPR until paramedics arrive who are able to apply 
a defibrillator and other advanced cardiac life support. Every minute saved in 
time from cardiac arrest to defibrillation increases the likelihood of survival by 
10% (Cagle et al., 2007). If walking groups carried an automated electronic 
defibrillator (AED), with members being periodically trained in its use, then 
more lives could be saved4. 

Further lightning safety advice for hill and mountain walkers is available from many 
websites in the UK and worldwide. Some UK sources include: Mountaineering Council 
of Scotland (http://www.mcofs.org.uk/lightning.asp); Mountain Safety (http://www.
mountainsafety.co.uk/Weather-Lightning.aspx); The Royal Society for the Prevention of 
Accidents (http://www.rospa.com/leisure-safety/advice/lightning/); and UK Hill Walking 
(http://www.ukhillwalking.com/articles/page.php?id=7458). Mountain weather forecasts 
are available from the Met Office (http://www.metoffice.gov.uk/public/weather/mountain-
forecast/#?tab=mountainHome) and the Mountain Weather Information Service (http://
www.mwis.org.uk/), both of which include forecasts for the Brecon Beacons.

LIGHTNING INJURIES IN 2015
There were only three known minor injury incidents to people. One incident occurred on 
Saturday 4 July at Swindon, Wiltshire, when a 23-year-old was enjoying a game on his 
PlayStation and phone by the window when lightning struck his apartment block twice 
in quick succession on Saturday morning at 01:40 BST. The first strike damaged the 
chimney and the second set the roof on fire causing residents to be evacuated. He said 
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he felt an electric current ”go through my body” and “for a couple of seconds I couldn’t 
see anything”.

Lightning strikes to aircraft flying in the UK happen each year but rarely do the crew 
or passengers experience any electrical shocks or suffer any indirect injuries due to a 
strike. That was the situation in 2015. However, an example of damage to an aircraft 
and inconvenience caused to passengers occurred on 13 August. An Aurigny Airline’s 
Embraer 195 aircraft flying from Guernsey on Thursday 13 August was struck by lightning 
as it approached Gatwick Airport, West Sussex, at 11:15 BST. It landed safely and an 
inspection showed that the lightning first made contact near the rear of the passenger 
cabin before exiting via the tail rudder. A hole in the tail fin was evident and the rudder 
needed replacing. These repairs meant the aircraft would have to be taken out of 
service. This caused passenger delays of up to nine hours as the replacement ATR72 
aircraft had insufficient seats to accommodate all passengers scheduled to fly the E195. 
Permanent repairs to the aircraft eventually took a week before the E195 was returned 
to service. In relation to the lightning incident, an airline spokesperson emphasised that 
“Our new E195, like all modern aircraft, is designed to cope with lightning strikes which 
are not that uncommon. It is fitted with static wicks which disburse any charge safely”. 

When an enclosed, metal-topped motor vehicle is struck by lightning, the occupants 
seldom experience an electrical shock as the metal bodywork provides a screening effect 
(a Faraday cage or shield) such that the electric current of the lightning strike discharges 
to the ground via the outside of the bodywork and tyres. The vehicle may show minor 
damage such as pitting or scorching of the paintwork where lightning first made contact 
and from where it arced to the ground. On a few occasions, the lightning may damage 
tyres (causing deflation), damage electrical wiring and electronic systems, break a 
window and even initiate a fire. An example of an incident when vehicle occupants did 
experience electrical shocks was reported by Elsom and Webb (2015) in their annual 
review of UK personal-injury lightning incidents in 2014. No similar incidents are known 
for 2015 but lightning did indirectly cause an injury to the driver of a car which crashed in 
Plumstead, south-east London, at 23:30 BST on Saturday 4 July after witnesses reported 
lightning had either struck it or very close to it. The vehicle crashed into parked cars and 
ended up on its side. The driver was taken to a south London hospital as a precaution. 
It was unlikely the driver experienced any electrical shock. Rather, the blinding light and 
deafening noise of the lightning strike caused the driver to lose control of the vehicle. 
He was also arrested on suspicion of driving while over the legal alcohol limit (80 mg of 
alcohol per 100 ml of blood). 

CONCLUSION
Two people were killed by lightning in the UK in 2015 even though the year experienced 
the lowest number of personal-injury lightning incidents since 2008. The two fatalities 
occurred on mountain peaks, less than two kilometres apart, around the same time. 
Whether the two fatalities were the result of two separate lightning flashes, only 0.2 
seconds apart, or by one lightning flash with two ground termination points on each peak 
has been explored but the evidence is inconclusive as to which of these explanations 
actually occurred. It is immaterial to the two lightning victims and the grief felt by their 
families and friends but either scenario highlights that neither walking party had the 
potential benefit of seeing a strike to the other nearby peak which may have provided 
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an imminent warning that they were in danger from lightning too and may have enabled 
them to descend from their peak before it was struck. 

The lack of any warning for these fatal incidents highlights that hill and mountain walkers, 
who believe thunderstorms are not forecast for the time they plan to visit the hills or 
mountains and so feel no need to reschedule their walk, should give even more attention 
to the visual clues of an approaching or developing cumulonimbus since the first lightning 
discharge they experience may be a fatal one.

NOTES
1The descriptions of the two fatal incidents and interview quotes were taken from news 
media reports from around the time of the incidents and from news reporters’ accounts of 
the South Wales Central Area Coroner’s Court Inquests held at Aberdare on 3 September 
2015. This information was then checked against the transcripts (audio recordings) of 
the inquests for accuracy. Some additional information from the transcripts was also 
incorporated by permission of Andrew Barkley, Her Majesty’s Senior Coroner for the 
South Wales Central Area.

2 A previous serious lightning incident on the Brecon Beacons took place on Saturday, 30 
June 1990 around 17:00 BST. Six boy cadets (aged 14 to 16 years of age) were struck 
on the Cefn Cyff peak (611 m altitude) which lies to the northeast of Cribyn. One boy 
"took the brunt of the strike, being badly burned around the neck by a metal necklace 
and around the feet when lightning went to ground. He collapsed unconscious, stopped 
breathing and had to be revived by mouth-to-mouth resuscitation and heart massage" 
by the 16-year-old leader of the party. A 14-year-old boy was also taken to hospital in 
helicopter with burns to his left leg. 

3 If a lightning casualty has no pulse, it was originally suggested that standard CPR be 
attempted which means the bystander halts chest compressions to give two breaths 
after every 30 chest compressions. However, recent research suggests this means the 
blood flow stops and this cessation of blood flow leads to a quick drop in the blood 
pressure that had been built up during the previous set of compressions (Bon, 2015). 
For casualties due to near drowning, drug overdose or choking the standard CPR is still 
the appropriate method.

4 Automated Electronic Defibrillators (AEDs) are user-friendly devices and suitable for 
untrained bystanders to use. They have sticky pads with sensors (called electrodes) 
to attach to the chest of a person who has experienced a sudden cardiac arrest that 
lightning may cause. The AED has written and spoken instructions to tell the user what 
to do. The electrodes send information about a person’s heart rhythm to the computer in 
the AED and the computer analyses the heart rhythm to decide whether or not an electric 
shock should be delivered.
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