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ATTENl1u'<CES BY THE FIRE BRIGADES AT INCIDENTS CAUSED BY l~IGHTNING

IN THE UNITED KINGOO1! 1948-52

by

G. G. Auber, D. W. Millar and J. F. Fry

f-.';.l•

Summary

Incidents caused by lightning attended by the Fire Brigacies in the
United Kingdom, have been analysed for the five years 1948 to 1952. The
estimated number of incidents per year varied between 94 and 176, except in
1952, when there was a total, estimated from a 1 in 4 random sample, of 296.
The occupancies most frequently involved were houses and flats (68 per cent
of the incidents in buildings) and agriculture and forestry (73 per cent of
the'incidents not in buildings).

The materials most commonly first ignited, were electrical insulation,
(26 per cent of all incidents), structural woodwork (17 per cent) and hay
(12 per cent). There were, in 1948, 1950 and 1952, a total of 36 casualties
reported. Some of these were caused by fire and not directly by lightning.
There were no fatal casualties in the reports examined, but the Registrar­
General's statistics for the same three years show that there were 35 fa tal­
ities resulting directly from lightning. Twentyfive of the fires in these
three years were serious, but they were mainly in occupancies where there
was a considerable quantity of flammable rna terial and in which any fire once
started was likely to become serious whatever the original source of ignition.

There was no particularly outstanding hazard, and no particular point in
buildings (such as'wireless or television aerials) at which lightning strikes
were espec.ially frequent.
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INCIDENTS CAUSED BY LIGHTNING ATTENDED BY FIRE BRIGADES, 1948-1952

by

. G. G. Aubel', D. W. Millar and J. F. Fry.

INTRODUCTIr!'1

Inquiries have been received by the Jcint Fire Research Organization
about the frequency of fires caused by lightning, and the fear has been
expressed that television aerials may be particularly dangerous in this res­
pect. To provide an answer to these inquiries an analysis has been made of
reports of attendances by Fire Brigades at incidents caused by lightning.

There are known to be two forms of lightning strike(1). ~fuere may be an
intense discharge of current in a short period of, say, 50 micro-seconds, a
type of strike which has an explosive effect. There may also be, in some
cases, an intense discharge followed by a far less intense dd.acharge over a
longer period of, say, up to 1 second. The heat caused when this "tail dis­
charge" flows to earth is often the cause of fire. The Lnf'ormation in the
reports suggests that the ;:.'j,re Brigades may be called to either type of
ocourrence, and to a limited extent attendance by the Fire Brigades does not
necessarily mean a fire in the usual sense of the word.

FREQUENCY OF ATTENmNCE AT INCIDENTS (1i.USED BY LIGH'rNING-,

D..tring the five years 1948 to 1952 it is estimated that 818 inoidents
caused by lightning were attended by Fire Brigades in the United Kingdom;
reports on these have been analysed in Tables 1 and 2 in relation to the
occupancy involved and to the materials involved or first ignited. It has
not been possible to analyse every fire report received from the Fire Brigades
and the figures for 1949 and 1952, in. the tables, are from one-in-four random
samples of all reports received, while those for 1950 and 1951 are from one­
in-two random samples. In the sample of reports examined for the five year
period there were 236 concerning lightning strikes in bUildings and of these
160 (68 per oent) oocurred in houses and flats. There were 125 incidents in
occupancies other than bUildings; 63 (50 per cent) were in agricultural occu­
pancies, mainly ricks and stacks, and 29 (23 per cent) in trees and forests.
The materials most commonly reported as "1~terials involved or first ignited"
were electrical insulation, which accounted for 93 incidents (26 per cent of
the total); structural woodwork, 60 incidents (17 per cent); and hay, 43 inci­
dents (12 per cent).

The estimated total numbers of incidents attended were, 140 in 1948,
176 in 1949, 94 in 1950, 112 in 1951 and 296 in 1952.

The number in 1952 is high compared with previous years. The occupancies
involved, in relation to the part of the occupancy struck by lightning and to
the material involved or first ignited are shown in Table 3, for one year, 1948,
for whi"h the general pattern of incidence may be regarded as typical of recent
years.

The infoI'lIlll, tion was compiled from reports made by the Fire Brigade officers
called to the incidents or the subsequent fires and the reported sequences of
events may not be a complete record of what happened. The information given is,
however, sufficient to show that though a particular external part of the struc­
ture of a building may be struok first, and ignited if it is of fl8llllllD.ble mat­
erial, ignition of internal structural members, fittings and contents of buildings
is not infrequent. This form of ignition presumably occurs as the result of the
oonduotion of current from the point at which the lightning strikes to more vul­
nerable parts of the building. A similar form of ignition applies to occupancies
such as ricks, stacks and trees.

CASUALTIES

To obtain information on the casua.L ties resulting from lightning strikes
or from fires caused by lightning, at which the Fire Brigades were in attendance,
reports for the years 1948, 1950 and 1952 were examined in detail.



In 194.8 there were 7 casual ties. One fireman reoeived slight burns
whilst fighting a fire oaused by lightning. Of the 6 other people injured,
three women, who were in a tramcar which was struck, suffered shock. Two
people suffered burns and shook when the ohimney of their house Vias struck by 'f',
lightning. The remaining person suffered an injury to the forearm in unspecified
oircumstances when or after lightning struck the house. I:

In the one-in-two sample for 1950 there were 3 Fire Brigade cnsualties, 2 of
whom received cnt3 and the other burns to the fa.ce and forehead, in fires. There
were 6 other Ui\,,;.;blt~,·;,:, Two pecpl.e were in a Douse wb,i.uh Vias s truck and one
suffered shock nnd ~b.·~ 0G:;,'3r :". ,<ilight burn to ':'?l.e f'ing~;>:Q ro~:, men l7ere. injured
by lightni..~..g wh:.l,,·': ;;;::'<•.rj,ng gol:'. Three of them auf'f'erot; snook ":lile one
received burns to the ~bdomen ard legs.

In the one-in-four s~mple for 1952 there were 15 casualties, none of whom
was a Fire Drigadf) member. One woman, in 0. house which was struck, and a man
of 77 years of c.ge who was knocked down by a lightning stroke, suffered shock.
The other 13 caaua.Lta.es W6:,:,e aJ.I il: a tramcar which was struck; 8 people suf­
fered shock, and 2 z-ecelved sligr,t burns and shock. The injuries to the other
three people TIc:,:,e:-, burns t~ the legs and,shock, burns to the hips and body,
anel burns to, the back of the head and shock.

The.e were no fatal cas·.la1tiea merrtdoned in the reports examined. The
Registrar-General's statistical ReviEW' of England and Wales reports the number
of people killed by lightning in each of the three years under discussion as
11, 13 and 11 respectively. 'These figures are based on the findings of
ooroners I oourts and refer to the primary cause of death.

SERIOUS FlRES

It was considered that some knowledge of the extent of the damage caused
by fires due to lightning would be of interest, and for this purpose also the
reports for 194.8 and those in the samples for 1950 and 1952, were examined in
detail. ~s a basis for this assessment a serious fire was defined as one in
whioh more than l~lf a bUiiding and its contents, or the greater part'of an
occupancy was damaged, There were ,13 serious fires in 194.8, 3 in houses, in
which the structure and contents were severely damaged; 4. in barns oontaining
hay, in which most of the hay was burned; one in an oil store on a farm, in
which cans of oil were damaged; 4. in ricks and stacks of corn, hay and flax,
of between 20 and 40 tons; and one, in which 10'. range of farm buildings was
des troyed,

In the one-in-two sample of reports for 1950 there were 6 serious fires:
one in a house in which the thatched roof was struck and the fire spread
through the roof; one in a barn containing straw; andz, in hay, wheat and straw
staoks of between 15-50 tons. '

In ';he 1~52 sample there were also 6 serious fires: one in a barn, con­
taining ,.2r) tom of hay and 20 tors of dried grass; 2 in farm buildings, one
oontv.inir·.g 3tra-;v and agr-Lcul.turs.L machinery and the other containing (l. car , a
tractor, 30 pig:: and some as-ricul tural machdneryj one in a cow house, containing
12 tons of hay; one in a 20 ton wheat-straw staek; and one whioh destroyed
4-0 acres of coniferous fQres'".,

CONCLUSIONS

The repor-c",a infonna-ci.:>r. does not give a ccmplete aocount of the physical
oircumstanc~~ 0f. fireB oau~ed by lightning, but the information tabulated iTem
the repo:cts i., 3'lfi'inient t:J show 'i;!>.at wireless and television aerials are not
frequently" ".'-Ick ~,~,c: do not consti~te a serious risk.

The probabilHy that a house will be struck by lightning m8.y be increased
if an outsiele television aerial is fitted, but the risk in the. United Kingdom
can be regarded as small, exoept for isolated buildings where the building or
the aerial is appreoiably higher than surrounding objects such as trees. The
same consideration might apply, to a lesser extent, to television accials in
roof spaces; in this case however the roqf itself could have a shielding effect,
if, as usually happens, the buildin(l is wet.
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There appear to be several ways in which lightning can cause damage. The
explosive effect of the discharge can shatter parts of buildings or outdoor
occupanoi.ea; if there is a "tail discharge" as well the conduction of the
current to earth may cause ignition of flammable materials. A somewhat dif­
feren t form of ignition may occur in buildings. The electrical insulation
betwasn 7'U'ious parts of an installation may' be broken down by .potential dif­
f'er-encea set up by the lightning strike, and the insulation ignited.

It appear-s that those fires started by lightning which oause serious
damage do [\0 bG'J8'lSP' of' the presence of highly f'Lammab'Le materials, such as
stra;7 :..~.nd. h-;y, Cw-:...:"t !:() ~ 1::fY,;D.l:;'~0 ef any p,=,"oper-L":'f ~~.:2.;.'1erer,·t :tn the lign:tning. In
other wo:r.as th(-:~." O":;')ia~ ::~ O'}(}il~k..r.c.i.es in. t'V'!lich :i:~j.:re;3 e.r e J.ikE:)~" to become
aerIous ";;h<:" tc",rQ!:" ·~l\<: ,::r;...~x·-::'3 .:-f" i:snition rc.e.:y be,

There is no obvi.ous Ganger point in buildings at which lightning strikes,
while ricks and stacks and trees arE;l most frequently struck in occupancies
other than bufLdzngs , KLeotrica.1. installations such as overhead power cables,
tram or trolleybus sta.n:1u3..3 anf.! wiring, and in one or two cases mains supply
transformp,rs az-e also struck, The problem of protecting householders against
risks arising :~=om such ir,stB.lb:~.~ons is under constant;review by the authcr­
ities concerned, L'1 gener'aL i';; ill possible to take special precautions both
in b'.lila.:..ngs and eJ.:=:e-,';her6 but;' !10:1.'thc::c tho' number of incidentn nor the ocale ot
damage at the pveaerrb time appears to justify aJ1iY elaborate precaubaona,

The authors wish to tI:<2.nk DI.'. R. H. Golde of the Electrical Research
Association fcr his advice w~ing the preparation of this note.
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Table 1

OCCUPANCIES mvOLVED IN INUIDmrS CAU:;ED BY LIGHmING

Reports of inoidents attended by the Fire Brigades in the United Kingdom 1948-1952

94

18

.3

15

4

18

1}

49

.....

i INCIDENT:; CAUtiED BY LIGHTNING
!
i No. included in. No. included in . No. included in ! No. inoluded inINo. included in

OCCUPANCY tall reports of one-in-four one-in-two . one-in-two one-in-four TOTAL
i fires attended random sample ·random sample random sample , random sample

i in of reports of reports of reports of reports
I 1948 1949 1950 1951 1952
i I

IIn buildings
,,

IAgricultural h.D.tlings
!

1.3 .3 2 5 2.3... i - I I;
Industry 4 - 2 I - .3 9 I...... c .............. i I IHouses api flats ........... : 62 18 18 I }O .32 I 160
Other buildings -:: " , ........ 12 8 9 ! 6 9 i 44 !,

26 I I ITotal in buildings ........ i 91 .32 .38 49 236
} I ,

II
,

Not in buildings j I
! I

Crops standing 0::- s tooked , - I 1 1 - I 1 .3
stacks i 2.3 • 6 8 11 i 9 I 57Ricks and .............. ,, ,

Agrioultural l::-~::.:,;.nery, i J I
,

I
! j

, ,

ID.;:.,riculturaJ. ",,:t'.D to 1 ! I 1 i 1 i .3• " .. c. ~.
, - I - I; ,

Woods, fore~-:;:-: ~ ~.;::,[~..{} Cations - - - I - i 1 ! 1
I

12 7 .3 2
I

4 28Sil'.gle trf;es 1'0:.-: ••••••••••
, I I, , I'" . " ........ "." .,. ,I Obh er outdo)..., ....., .. ds

II To~~l no t in 'bId ldiiJgs
;-_._.--~-----_.. -------'---
,
: 'i.~o ':~£ll f j.r e!J ~,""w" 'I .. 47 56
;,..._._--.-._--_._-
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Table 2

MATERIALS INVOLVED OR FffiST IGNITED IN INCIDENT" ,CAUdED BY LIGHTNING

Reports of incidents attended by the Fire Brigades in the United Kingdom 1948 - 1952

INCIDENT" CAUdED BY LIGHTNING

-,
fl'_ ..

I MATERIAL Ii'WOLVED OR !No. included in No. included in No. included in I No. included in No. included in I
FffiST IGNITED i all reports of one-in-four one-in-two ' I one-in-two one-in-four TOTAL

I
' fires attended random sample random sample random sample random sampl e

in of reports of reports of reports of reports
1948 1949 1950 1951 19~2 i

I I
I Hay ...... " ." ." ... " " " " " " " 19 1 7 9 7 43 i

I I
Tree, tree stumps, felled Itimber " " " " " " " " ... " .. " . I 12 7 3 2 4 ! 28

I
,

ICoal gas ••••••••••••.••• 11 6 1 4 3 25
! Istructural woodwork ••••• I 20 6 6 13 15 60
I II I

Electrical insulation ••• 32 11 11 12 27 f 93 I

!
46 19 16 18 I 112Other materials ••••••••• , 13 iI

i-
I !

TOTAL 'I"""""""""."."""."" 140 , 44 47 56 74
! 361

I
, ! Ii !



Table 3

INCIDENTS CAUSED BY LIGH'ffiING, 1948
Hazard involved in relation to either the part of the building struck or the material firet ignited or involved

All reports of fires attended by the 1!'ire Brigades in the United Kingdom (No lightning fires in Northern Ireland)

Part reported as being struck and/or material first ignited or involved

England and Wales SCotland

13
4­

62

;

! TOTAL
il!'lRES

g!
E-I[

i
I

!
i
I

i !
I' I

- /. 11 ~
1 2

I
- j,.1

~-,
,

! !
31' :12!
;... '.3!1 .

41 60 I
I

; -
4- ' 1

1
4-

- i 4- 2 1
- : - : 2
4 2' 19 . 157

2

HAZARD mvOLVED

In buildings :
Agricu1tural buildings i
Industrial buildings. ;
Houses and flats - !

. 1 : I - ; I - i - I - ~ - I- : ! I . :.~ ., .
i i -I ! ,

1i ! : 2
.

1 ,
3 l 4- 2

,
2 15 i I ! 1 : i 1 16Other buildings - - ;

! 1 I - - I - - I - - -I ........
I ! I l i ! , , ,,

T i
J I ; r ! 1I : j , : ! i i ! 1Total in buildings j 2 - 9' 5 7 ; 26 ! 20 I 7 4 1 9 90 ! - 1 - - I 1 . ! 2 1 5 95! .... .

I ! , • i I i 1I

r ! , ! ! i. I . -,-

I
I .:!'- I ! 1

i ! I f
,

I \ I i ,INot in buildings ,
i '. " ; i

I
, i ,

i ,, 1· I ,
:, i j 1

i I I· -I, I s] r·
! Ij 11 i I 5 22I Ricks arid stacks , 17 : - \ - I - - -

1
-- - ~ " I - - - ! - ! - - - - II ••••• • ; j I

I imachinery I I I ,
j j I

1
I

1
,

1Agricul tural - f - . - l - ~ - I - - I - 1 - - I - I - I - - - I '- J I
I - .I

I 12 ! I ! 'I ! j 12 I I I I
I

I
12I Woods, forests, trees ! - I - - - '- - - - - - ..- - - ! - - - l - - I

I
! , ! ,

:1' 1- ! i I I i ; 1 II'ramcar
j - - ~ - i - .- i 1 - - - , - I

~'l -- - - - - j - I - - - i
............... I 1 I I I I jhazards 8 : ' "1 ,

t I ; 9 ! - 2 - - - I - 2 I 11Other outdoor - ;
i - - - i - - - i - ! - ; , - ! 1• ; 1

I

r ! i , / ..... i -I tI : : I I 1
I Total not in buildings 29 ~ 8 I - - -2 - - ~ - ! ,- i 39 I 5 - 2 I 1 - ! - 8 47 Ii I - i ! I ! i

I I ' 1
i 1 911 29 ! I i I II I l 1 2 ! 1 1 2 1 f 13 1 142

,
TOTAL FIRES 31 8 ! 9 ! 5 7 28 i 20 i 7. _4 1 5 'i ji ,
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