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THE SOUTH WALES TORNADO OF 
27 OCTOBER 1913 

BY PAUL R. BROWN 
Tornado and Storm Research Organisation

Abstract: One hundred years ago, on 27 October 1913, a tornado of T7 strength passed through the 
Taff Valley in Glamorgan. This paper describes the synoptic pattern and the effects of the tornado, 
using newspaper accounts of the time and an official report compiled later in the Meteorological 
Office. Other tornadoes of the same day are briefly discussed.

INTRODUCTION
 During the afternoon and evening of Monday 27 October 1913 a thunderstorm 
(or series of thunderstorms) moved north from Devon through east Wales to Lancashire. 
In addition to heavy rain and hail, the storm produced eight tornadoes along its track. 
The first of these, in the Taff Valley of Glamorgan, was later classified at T7 on the  
International Tornado Intensity Scale, i.e. strongly devastating tornado with wind speeds 
of 163-185 knots (84-95 m/s), making it one of only two tornadoes to have reached that 
strength in the British Isles during the twentieth century (the other was in west London 
on 8 December 1954). Indeed, in the whole TORRO database of tornadoes going back 
to the eleventh century only eight have been classified at T7 or higher. Five people were 
killed, more than 100 houses severely damaged, and numerous trees blown down.

SOURCES
 The storm was widely reported in the newspapers of the time. It was also 
the subject of an official investigation by Mr H. Billett, Professional Assistant in the  
Meteorological Office, under his immediate superior, Mr R. G. K. Lempfert,     
Superintendent of Forecasting, and on the authority of the Director, the renowned  
W. N. (later Sir Napier) Shaw, to whom a request for such investigation had been made 
by Mr Clement Edwards, Member of Parliament (Liberal Party) for East Glamorganshire. 
Billett spent three days at the scene of the damage (we do not know the dates of his 
visit but presumably fairly soon after the event), and his report was published as No.11 
in the Meteorological Office’s series of Geophysical Memoirs (Billett, 1914). Details 
were also published in British Rainfall 1913 and, in relation to the Cheshire portion, the 
Meteorological Magazine (Hignett, 1914); and much later an account appeared in the 
Glamorgan Historian (Evans, 1975), based largely on Billett’s report.

SYNOPTIC BACKGROUND
 October 1913 was a changeable month with a predominance of southerly 
weather types; it was generally mild and thunderstorms were unusually frequent but 
rainfall was very variable geographically.
 Figure 1 gives an indication of the synoptic patterns for 0000 and 1200 GMT 
26 October, 0000 and 1200 GMT 27 October, and 0000 GMT 28 October. These dates 
were before the era of modern frontal analysis based on the Polar Front Theory, and the 
frontal types and positions that we have added have therefore been drawn theoretically 
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Figure 1. Tentative 12-hourly synoptic charts from 0000 GMT 26 October 1913 to 0000 GMT 28 
October 1913.
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rather than analytically, and should be regarded as no more than tentative. The dashed 
line on the chart for 1200 GMT on the 27th marks a discontinuity analysed by Billett – see 
Figure 3.
 On the 24th a ridge of high pressure extended east across the British Isles 
linking anticyclones over the Atlantic and central Europe. This collapsed the next day 
as a depression moved north from near Madeira to be off western Ireland on the 26th, 
which in turn was followed by a secondary low moving northeast towards southwest 
England on the 27th. Meanwhile a new wave depression developing south of Greenland 
deepened quickly and moved southeast to be southwest of Ireland on the 27th, by which 
time central pressure was down to 970 mb; the aforementioned secondary low was 
then drawn into the advancing circulation of this major Atlantic depression and steered 
north across western Britain later on the 27th. It was this secondary that produced the  
tornadoes. Ship reports west of Iberia on the 26th indicated some sort of disturbance 
within the warm sector of this secondary low, where there were localised reports of gale 
force winds and thunderstorms, and it is possible that this feature (whatever it was) 
maintained its identity as the low travelled north across Britain the next day.

SEQUENCE OF EVENTS
 Thunderstorms, described as severe, first appeared in south Devon  
between 1530 and 1600 GMT on the 27th, and produced a narrow strip of heavy rain 
and hail from Torquay northwards to Watchet on the Somerset coast. Mr W. A. Willock,  
travelling to Ottery St Mary shortly after 1545 hr, described running into rain of tropical 
intensity accompanied by thunder just over three miles east of Exeter; Mr M. J. Foster at  
Cullompton reported a 10-minute deluge of rain and hail with thunder at 1605 hr; and 
the rainfall observer at Exmouth recorded 0.47 inch (11.9 mm) in 10 minutes at 1600 hr.
 After crossing the Bristol Channel the thunderstorm next affected Aberthaw 
on the coast of Glamorgan (just west of what is now Rhoose Airport). Up to this point 
there were no reports of wind damage, but at Dyffryn Dowlais, some 20 km further on, 
there was the first evidence of a tornado reaching the ground, which then followed a 
course of 17 km northward up the Taff Valley to Bedlinog, increasing in width from 50 
yards at Dyffryn Dowlais to a maximum of just over 300 yards at Edwardsville. Table 1  
summarises the events along the route from south to north; letters in brackets in the 
Notes column refer to locations marked on Figures 2a-2c, which are copied from Billett 
(1914) and overlaid on O.S. 1:25000 sheets (spacing between grid lines is 1 km, each 
section therefore covers 6 km south-north).

Table 1. Sequence of events for the south Wales tornado of 27 October 1913.

Location NGR Notes (see also Figures 2a-2c)
Dyffryn 
Dowlais

ST075843 Damage to light structures (hen-cots, outhouses, hayricks). Width  
c. 50 yards

Llantwit 
Fardre

ST082866 1742 hr. Damage to house of Mr Rees, the coroner (A), other  
houses lost a few slates. Several trees uprooted. Heavy wooden stable  
overturned. Part of a shed carried over a mound 20 feet high. Top 
of a dog kennel blown 100 yards NE to Nant-yr-arian Vicarage (B)

Treforest (i) ST085891 Substantial damage to generating station (C), western side blown 
outwards, iron stack fell on roof. Roofs partly removed from Church 
and Vicarage (D). Width 150 yards.
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Location NGR Notes (see also Figures 2a-2c)
Treforest (ii) ST085891 Secondary tornado at St Michael’s Cottage Homes (E) running NE 

to west of main track. Houses damaged. Branches broken. Trees 
uprooted, fell to NW. Fence blown down at Football Ground (F).  
Width 100 yards. (Then merged with main track at Pentrebach Farm)

Between 
Treforest 
and  
Cilfynydd

ST086905 Club House on golf course (G) slightly damaged. Boundary walls 
(H) blown down

Cilfynydd ST087923 Tornado increasing in intensity. Corrugated iron roof removed from 
co-operative store (M), carried ½ to 1 mile away, part wrapped round 
a fallen telegraph pole. North wall of a chapel blown inwards. Much 
damage to roofs and interiors of houses in Wood Street (J) and  
Richard Street (K), also Ann Street (I) and William Street (L).  
Hen-cots vanished without trace. Man blown into canal. Width  
200 yards

Abercynon ST086949 Three walls (O) at right angles to path of tornado blown down for a 
length of c. 150 yards; at the 1st and 2nd walls the eastern halves 
fell to north, the western halves to south; at the 2nd wall a portion  
c.15 yards in the middle left standing; the 3rd wall, sheltered from 
south, fell northward. Man found dead between 2nd and 3rd walls 
(N), having been thrown there from the road. Tornado now of  
tremendous violence. In a row of 13 houses in Fairview all  
except three or four in the middle had roofs and joists  
completely removed and interiors destroyed. A tree  
uprooted and thrown 80 yards. Considerable damage to a coppice

Between 
Abercynon 
and  
Edwardsville

ST088957 At Goitre Coed Farm (P) a horse and cart blown against south wall 
of outbuildings. Walls ½ yard thick, buildings extensively damaged, 
roof gone

Edwardsville ST087967 1751 hr. Climax of the tornado. Most tombstones in churchyard 
(S) laid flat. Cemetery Chapel and Congregational Chapel (T) both 
wrecked. Much damage to slates in Nantdda Street. Post Office (Q) 
windows blown in. Large tree uprooted at crossroads. Man blown 
30 yards westward along the road, and a boy buried under a wall, 
both killed (R). Slates embedded 1½ inches in tree trunks. Width  
c. 1000 feet

Bedlinog SO092013 Damage to roofs and trees (but less than further south)

DETAILED ACCOUNTS FROM THE TAF VALLEY
 A first-hand account of the tornado was given by Mr B. P. Evans,  
a schoolmaster and amateur meteorologist, as observed from his home at Edwardsville: 
 At 4.30 pm the wind, a gentle breeze, was from S by E, and by 5 pm was due S. At 
5.15 pm a dead calm set in. The sky from 4.30 pm was heavily mottled with dark patches of cumuli 
in the south, but these clouds presented straight edges in the SSE. It was a ‘troubled’ sky. To the 
south, as the twilight advanced, a dark sullen sky was noted. The cumulus form had disappeared 
except in the east, where a heavy mottled appearance was still observable until darkness came on 
swiftly. During about half-an-hour of calm the atmosphere was oppressive, giving one a sense of 
great uneasiness, and a remark was made that rain would probably ease the tenseness. 
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 Rain began to fall at 5.20 pm. The first flash of lightning (red) was noted at 5.25 pm, 
coming from a dark cloudbank in the south. The rain ceased in about 10 minutes, and the  
red-coloured was followed by intensely blue lightning, flashing at frequent intervals. Very few 
peals of thunder were heard, these being sharp, with an absence of reverberation, and from about  
5.40 pm the thunder was not evident. The blue lightning was appalling. When the flash occurred, 
which was most frequent, there seemed to be three or four interweaving flashes, all of a deep blue, 
and, what was strange, the waves of blue fire seemed to be rolling on the ground. 
 A few seconds before 5.50 pm we heard a noise resembling the hissing of an express 
locomotive. The sound grew rapidly in volume, at last resembling the rushing speed of many road 
lorries racing along. The oppressiveness that had been previously noticed increased, and the heat 
and air-pressure were pronounced during the rushing noise. 
 We endeavoured to move out of the room to the passage for greater safety, because a 
hurried remark was made that the engines of these supposed passing loaded steam lorries had 
collided before the house, and were about to burst, when the panes of our window were broken by 
stones, tiles, slates, dried cement, and splintered timber. The missiles broke the Venetian blinds 
and struck the opposite walls. We made for the rear of the house, but all these windows were be-
ing bombarded also by small material and corrugated iron sheets. We could distinctly hear the 
chimney-pots fall on the roof, and material sliding off being dashed on the pavement and doorstep. 
We could see the kitchen clock from the hall passage. It had stopped at 5.51 pm. It was not struck 
by any object. It is the largest clock in the house. Two smaller clocks in other rooms were not  
affected.
 After this crashing had ceased (this only lasted from 60 to 90 seconds), rain fell in  
torrents. The lightning set fire to the tar which had been sprayed some three weeks previously on 
the main Cardiff and Merthyr road, some 12 yards from our house door. A distinct smell of sulphur 
pervaded the air. The lightning continued fitfully and much less intense for about 5 minutes after the 
climax of the storm had passed, and thunder occurred during the rushing, crashing, roaring noise.

 British Rainfall quoted the following account from the South Wales Daily News 
(date not stated), which perhaps includes some journalistic licence but gives a vivid  
impression of the scene after the storm:
 A hayrick, several tons in weight, carried through the air for a mile. Half a corrugated 
iron roof carried for several miles through valleys, across villages, and over mountain tops, and 
the tins of the sheets detached and wrapped round posts as a doctor wraps a bandage round a 
broken wrist. A garage lifted from one field and put into the next. Half a ton of brick chimney carried 
en masse several hundred yards through the air. An ash tree, 60 feet tall and weighing about two 
tons, whipped from the ground to the south of Cilfynydd and carried over mountain and vale close 
to Abercynon, two and a half miles away. A four-ton oak conveyed clean through the air for nearly 
a quarter of a mile. Roofs from houses have been torn off by the score, and bedroom floors have 
been ripped out by the dozen; great thick stone walls, weighing hundreds of tons, have been thrown 
several yards from their base, and the trees in 15 woods and coppices have been felled as with the 
woodman’s axe. Solid steel standards for carrying electric power, and telegraph posts have been 
lifted clean from their sockets and placed prone many yards away. Outbuildings have been taken 
up almost bodily and then deposited on house tops and carried across the mountain. The roofs and 
windows of nearly a score of chapels have been destroyed, and in one case the roof was lifted off, 
and a large part of the organ was gripped from the floor and carried upward and outward, and left 
upon the mountain-side. Single bricks and slates you find by the thousand scattered over the open 
fields and mountain-sides, in some cases miles away from the houses from which they have been 
ripped.
 The insides of several hundred houses are dismantled more completely than if they had 
been bombarded with lyddite. Here you have the roof off and the bedroom floors vanished with 
the partition walls running at right angles to the window, swung round as on a pivot facing the 
window, and the wall facing the window twisted round so that the end and not the front faces that 
way. In some case you find window frames jammed in doorways, and doors and doorways in 
the place of the window frames. Furniture you find in shops beyond recognition. Brass and iron 
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Figures 2a and 2b. Track of the tornado in south Wales on 27 October 1913 (redrawn from Billett, 
1914). Locations lettered as in Table 1. (Figure 2c over page)
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bedsteads are twisted and curled like coils of wire, table 
legs and pieces of chairs you find protruding from holes 
which they have made in the walls, and table-tops and 
chests of drawers studded with fragments of brick and 
slate and looking glasses. . . . By a miracle, explained by 
the torrential rain which drove everybody off the streets 
and roads, only six people have been killed and about 
100 injured. But many hundreds of houses have been  
ruinously damaged, and over 200 families have lost  
beyond repair most of their furniture, and all their  
bedding and bedclothes and wearing apparel.

DEATHS
 The number of deaths attributed 
to the tornado appears to have been five.  
Newspapers published immediately after the 
event (e.g. Manchester Courier 29 October) give 
two:
(1) Mr Francis Owen Kenneth Woolford  
(A. Woolford in some accounts), member of the 
Ton Pentre football team, who was picked up and 
hurled 30 yards along a road where he had been 
walking at Edwardsville, then hit on the head by a 
falling slate (another member of the team walking 
with him suffered broken ribs).
(2) Mr Thomas Llewellyn Harries, a collier, who 
was found dead in a field at Abercynon, having 
apparently been thrown violently there from a  
distance by the tornado.
Newspapers published in the following 
days (e.g. Manchester Courier 30 October, 
Dundee Courier 3 November) report two others 
who died later as a result of injuries:
(3) Mr Alfred Blake, a very old man (retired plate-
layer), who was buried in the rubble of his house 
at Abercynon (his son and maidservant were also 
injured).
(4) Master Gomer Israel, 15-year-old 
son of Mr Isaac Israel, the Postmaster at  
Edwardsville. He was said to have been thrown 
against a wall and fatally injured by slates  
landing on his head (in some accounts the  
Postmaster himself is incorrectly stated as the 
victim).

Figure 2c Track of the tornado in south Wales on  
27 October 1913 (redrawn from Billett, 1914). Locations 
lettered as in Table 1.
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Billett mentions five deaths in total but only describes three, two of which are the same 
as (1) and (2) above, the other:
(5) a little boy (unnamed) who was buried under a wall at Edwardsville.
The South Wales Daily News, quoted in British Rainfall 1913, gives a total of six without 
further details.

TORNADOES IN SHROPSHIRE AND CHESHIRE
 The south Wales tornado came to an end beyond Bedlinog but further  
intermittent tornado damage occurred 80 km further on through Shropshire and  
Cheshire along a continuation of the line from Glamorgan. Although these later  
occurrences were classed as just two additional tornadoes in the original report, the 
TORRO records divide them into seven separate events, as in Table 2.

Table 2. Notes on the tornadoes in Shropshire and Cheshire of 27 October 1913

Location NGR Notes
Ragdon to 
Lower Wood, 
Shropshire  
(7 km)

SO458908 
to 
SO463975

Great damage to houses and trees. Piece of corrugated iron  
carried ½ mile northward. Width 300-400 yd.

Shrewsbury SJ4912 1945 hr. Well-defined track

Wem,  
Shropshire

SJ5129 Much damage

Whitchurch, 
Shropshire

SJ5441 Much damage

Bulkeley to 
Beeston, 
Cheshire (5 km)

SJ5354 to 
SJ541592

2030 hr. Tree smashed to pieces at Bulkeley. At Peckforton Moss 
Farm trees and buildings destroyed either side of farmhouse (but 
not the house itself). For 1 mile almost every tree felled in a track 
150 yd wide, trees fell in all directions, some tops screwed off. 
Cows lifted over a hedge. Hen houses, pig sties, barns carried 
bodily. Glasshouses destroyed. Farm unroofed. Force T4

Kelsall,  
Cheshire

SJ533660 Much damage

Runcorn to 
Widnes, 
Cheshire (4 km)

SJ5281 to 
SJ5185

2100 hr. Houses partially demolished. A dozen houses  
windowless in Kent Street (Widnes). Roof raised and wall bulged 
in at skating rink, girl injured. Man thrown across a road, shocked. 
Sheds blown down at Gossages Soap Works. Force T5

EVIDENCE FOR THE TORNADO
 Billett found strong evidence that the windstorm had the rotational character 
of a tornado. Because night was falling as the storm came on there were not many  
witnesses of the tornado funnel itself, but one such was Mr Dan Williams at  
Treharris who ‘saw a dark cloud extending from sky to earth and suggesting to him a huge  
waterspout’. Other evidence was that (a) there was almost no damage outside the  
narrow track, (b) violent winds were first felt from one direction, then the opposite,  
indicating anticlockwise rotation, (c) on the eastern side of the track wind pressure was 
from south or east, on the western side from north or west.
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Figure 3. Synoptic chart for 1800 GMT 27 October 1913, redrawn from Billett (1914). Dashed lines 
mark the hourly positions of Billett’s ‘line front’. The track of the storm that produced the tornadoes 
is also shown, the thicker segments indicating where the main activity was.

CAUSE OF THE TORNADOES
 In the absence of information about the state of the upper air Billett was not able 
to offer an explanation for the atmospheric instability that allowed the thunderstorms and 
tornadoes to form – and neither can we. We merely observe the following points:
(1) The time of day and time of year make it unlikely that it was the result of surface  
heating, so it was probably due to either cooling in the upper air (what today’s  
forecasters call ‘differential thermal advection’) or forced ascent caused by convergence.
(2) A trough of low pressure was moving north across the area, but it is not clear what 
type of trough or front this was.
(3) The surface airmass over Britain was unusually warm for late October, having come 
from the region of Madeira.
(4) The upper atmosphere was probably becoming colder as air originally from north 
Canada swept round and ahead of the deep Atlantic depression moving towards the 
Southwest Approaches.
 Figure 3 shows the weather chart over and near the British Isles for 1800 GMT 
27 October 1913, redrawn from Billett (1914). Plotted observations have been converted 
to modern style and a few more ships added; isobar values are in inches of mercury 
with millibar equivalents; dashed lines mark the hourly positions from 13-24 hr of the  
feature analysed by Billett and described by him as a ‘line front’ 1; and the track of the storm 
from Devon to Lancashire is shown, the thicker segments of the line indicating where 
the main thunderstorms and tornadoes occurred. Billett also gives a map of 24-hour  
rainfall totals up to 0900 GMT on the 28th: these show a zone of 0.4-0.8 inch (10-20 mm 
1 - Billett’s use of the word ‘front’ in 1914 predates its introduction to meteorology by the Norwegians when they presented the 
Polar Front Theory a few years later (said to have been from analogy with the battle fronts of the Great War).
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from Devon to northeast Wales (and similar amounts in eastern Ireland), but very little over 
central and eastern England. British Rainfall gives totals ranging from 0.83 to 1.77 inches 
(21-45 mm) at four sites within three miles of Tredegar, a few miles beyond the last  
recorded position of the Welsh tornado.

SUMMARY 
 A trough moving north across western Britain in the late afternoon and early 
evening of 27 October 1913 produced a line of vigorous thunderstorms accompanied by 
heavy rain and hail; but more importantly it also produced a number of tornadoes, the 
first of which was among the severest on record for the British Isles, reaching force T7 
in the Taff Valley of south Wales, where there was widespread and severe damage to 
houses and other buildings, and five people were killed; two other tornadoes in Cheshire 
reached Force T4 and T5.
 Following a request from the local Member of Parliament, the  
Meteorological Office carried out a site investigation under Mr H. Billett, the results of 
which were published as an official document. The synoptic situation (cyclonic southerly) 
was one known to be favourable for autumn tornadoes in Britain, but in the absence of 
information about the upper air we cannot say why such a severe tornado developed on 
this occasion. 
 There was, incidentally, a tornado in Gloucestershire exactly 24 hours later, 
which Billett was at pains to point out to posterity was not a dating error but really did 
happen on the 28th.
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THE PHENOMENAL WEST COUNTRY  
THUNDERSTORM OF 4 AUGUST 1938

BY JONATHAN D. C. WEBB
TORRO Thunderstorm Division

jonathan.webb@torro.org.uk
Abstract: 75 years ago, on 4 August 1938, a massive thunderstorm episode caused extensive flood 
and lightning damage across southwest England, especially Devon. More than 150mm of rain fell in 
a few hours in south Devon while the Thunderstorm Census Organisation logged over 200 incidents 
of significant lightning damage in Britain and Ireland.

INTRODUCTION
A strong contender for the title of Britain’s greatest thunderstorm of the past 100 
years must be the colossal storm which struck the south-west of England in the early  
morning of 4 August 1938, at the height of the holiday season there! This account of the  
historic event has been compiled from reports of observers affiliated to the Thunderstorm  
Census Organisation (TCO), whose activities were taken on by TORRO from 1981. 
These observers recorded thunderstorm times and details as well as logging incidents of 
lightning and flood damage. Use has also been made of accounts in the Exeter Express 
& Echo, Devon and Exeter Gazette, Mid Devon Advertiser and British Rainfall. This 
paper includes a photograph first published in a volume of the TCO publication British 
Thunderstorms, the detailed TCO Annual report referring to the 1930’s (Meaden, 1984).  
Reports from British Rainfall observers have also been included.

GENERAL AND SYNOPTIC BACKGROUND
A significant outbreak of thunderstorms had affected southwest England on 1 August 
1938 as high afternoon temperatures re-activated an old front as it returned northwest-
wards. Intense hail, at least 13mm diameter, caused severe crop damage in the upper 
Exe valley.

The chart for 0700 GMT1 on 4th August (Figure 1) shows an anticyclone over 
Scandinavia and a shallow depression approaching the Celtic Sea. The previous 
day saw temperatures above 27°C in southern England, with maxima of 30°C on the 
south coast at Bournemouth and Southsea (where there was shelter from the light  
northeasterly wind), and over 32°C in northwest France. Torquay recorded 25°C with 
a dew point (at 0900 hr) of 16°C. The 500mb reanalysis in Figure 2 shows an upper 
trough extending right down to Iberia and on the 1200 hr NCEP chart (not shown) 
this had developed a cut off ‘cold’ vortex at 500mb southwest of Ireland. The situation  
corresponded closely to the ‘modified’ Spanish Plume scenario discussed by Lewis and 
Gray (2010). Strong ascent ahead of the extending upper trough will have been a major 
factor in storm development. This is highlighted in another NCEP reanalysis (NOAA, 
2012) which shows a zone of strong Omega (vorticity ascent) across Cornwall and 
Devon on 4 August. Contemporary upper air data is limited, but the 0645 hr  

1 - All times refer to GMT unless otherwise indicated.
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Figure 1. Surface synoptic chart, 4 August 1938, 0700 GMT (from the Daily Weather Report of the 
UK Meteorological Office)

observations from Aldergrove, Northern Ireland, show a warm dry nose centred around 
900mb with a deep moist layer (wet bulb potential temperature of 17° to 18°C) between 
750 and 600mb. Unfortunately no data is available above 550mb.

The contemporary surface chart for 1300 GMT (see Meteorological Magazine, Sept 
1938) plots the occluded front from, approximately, Newquay to Start Point to Cherbourg 
while the NOAA/NCEP reanalysis data indicates a belt of high precipitable water (over  
24kg/m2) extending from Biscay across southwest England, southwest Wales and 
southern Ireland. This is likely to correspond to the axis of the ‘plume’.

Prolonged thunderstorm activity affected southeast Ireland overnight 3rd-4th. At  
Berehaven, Cork, a severe thunderstorm episode lasted for 12 hours from 1700 hr on 
3rd to 0500 hr on 4th. There were many lightning related incidents in Ireland, especially 
livestock fatalities and haystack fires.
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Figure 2. NCEP Reanalysis chart for 4 August 1938, 0000 GMT, showing surface isobars and 
500mb/hpa contours (shading). Courtesy NOAA/NCEP reanalysis project.

MORNING THUNDERSTORMS AND PRECIPITATION IN DEVON
 Table 1 presents a selection of observations relating to the England ‘west  
country’ storms. At Torquay, the borough meteorologist described the progress of the 
storm. He waded through knee deep water to reach the station in Abbey Park. The  
observer’s full account was quoted in the Torquay Herald and Express and summarised 
in the station’s climatological return to the Meteorological Office:-
 “Distant thunder was heard at midnight. At 0300 hr (0200 GMT) residents were  
awakened by a violent rumble of thunder preceded by a brilliant flash, and others  
followed”. Initially just a few spots of rain fell. Then “between 0400 and 0415 GMT 
a heavy shower with hail occurred, after which the rain almost ceased, but from  
0517 hr the rain greatly increased again in intensity....by 0600 hr the rain was torrential and  
continuous with vivid streak, fork and sheet lightning appearing in all directions  
giving wonderful luminous effects, while the consistent loud crackling of  
thunder was like repeated gun fire”. From 0612 to 0800 hr, 4.25 ins (108 mm) of 
rain was recorded with 57.2mm falling between 0612 and 0708 hr, and heavy rain  
continuing to after 0830 hr (the highest two hour fall was 114 mm). Precipitation  
temporarily eased off between 0845 and 1000 hr. Later in the morning “the clouds  
gathered again” with further heavy rain falling from 1000 to 1100 hr and 1130 
to 1300 hr, bringing the total rainfall from 0400 to 1300 hr up to 6.39 ins (162mm).  
At 1300 hr “the storm abated, the clouds opened and by 1430 hr the sun was  
shining brilliantly”. During the overhead phase of the storm, two cloud types were  
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noted; “one coming from the southeast and the other, a lower type of nimbostratus, from 
the northeast”. The observation is consistent with an elevated storm system but with  
sufficient lower level moisture for a low level “seeder” cloud. A similar observation of 
cloud layer movements was made during a more recent ‘plume’ event on 26 May 1993 
when up to 129mm of rain fell from a quasi stationary (albeit narrower) thunderstorm 
system across central southern England when there was, likewise, an ‘undercutting’ low 
level northeasterly wind (Pike, 1994).   
 Autographic records (Dines Tilton Syphon rain gauge charts) were kept at both 
Torquay and Paignton. The hyetogram (rainfall chart) for Torquay is reproduced in Figure 
3.  At Paignton (Victoria Park) the total ‘event’ rainfall was 119.4mm. However, 2.71 in 
(69mm) of rain fell in only 45 minutes from 0556 to 0641 GMT. Interestingly, it was noted 
at both observing sites that an estimated 13mm fell in one minute at the very height of 
the storm event; 0634-0635 hr at Paignton and 0639-0640 hr at Torquay. The Torquay  
observer also remarked that “at the height of the storm hailstones as large as small 
walnuts broke the glass roofs of a number of conservatories”. Another meteorological 
observer at nearby St Marychurch reported hail the size of large sugar lumps lying 10cm 
deep like snow. In various parts of Torquay, hail stripped trees of leaves and left growing 
plants bare.
 In Exeter, thunder had been audible from around 0300 hr...”towards five o’clock  
(0400 GMT) people were awakened by somewhat louder rumblings of thunder...to the  
westward were masses of thunder clouds whose peaks, reaching almost to the  
overhead, were visible over the dawn streaked sky. As an orange hue suffused the sky 
to the east, the thunder clouds in the west, now alive with brilliant lightning zig-zagging 
over the Newton Abbot area, became illuminated with an eerie glow. Between six and 
seven o’clock (0500-0600 GMT), as the thunder grew louder, low clouds began to move 
in from the south-east towards the storm centre...these quickly developed themselves 

Figure 3. Autographic Rainfall chart for Torquay-Abbey Park, 4 August 1938 (first published in  
British Rainfall 1938, HMSO, London). 0.5ins = 12.7mm
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into a violent thunderstorm which enveloped the city. Many householders were seriously 
alarmed, dogs set up their short, sharp barks which tell of fright, and lights appearing in 
many a window told of the little comfort of civilisation which people call upon in times of 
stress. Many of those who thunder terrifies hid in cupboards or other dark places. Many 
people complained of shocks while using telephones at the height of the storm and there 
were some cases of fainting”. It may be noted that the preceding account in the Exeter 
Express and Echo agrees very well with the notes of the TCO observer in Heavitree, 
Exeter (Table 1).

Table 1. Observations of thunderstorms at selected location, 4 August 1938 (TCO or BR observers). 

Location Lat/Long Periods of  
thunder (GMT)

Highlights, notes

Penwithick, 
St Austell 
(Cornwall)

50:37N   
4:78W

0200-0530, 
0630-0930

R2 + a few large hailstones, nearby house struck 
and severely damaged by lightning

Paignton 
(Devon)

50:44N   
3:56W

0000-1045, 
1125-1300

Observer awoke at 0308 hr to almost  
continuous tl 4 miles W and SW, hail at 0610 
hr when fresh NE wind arose, lightning flashes 
mainly “vertical”

Torquay 
-Abbey Park 
(Devon)

50:46N   
3:54W

0000-1100, 
1130-1300

Overhead by 0600 hr

Exeter –
Heavitree 
(Devon)

50:72N   
3:50W

0404-0830, 
0955,  
1020-1200, 
1225-1335

tl <3 miles by 0436h, Overhead TL 0504-0532 
hr, heavy close TL 0819-0830 hr, continous 
overhead TL 1225-1300 hr with R2, 4 incidents 
of houses struck and damaged < ½ mile

Moreton-
hampstead 
(Devon)

50:66N   
3:76W

0315-1400 Frequent overhead TL 0315-0930 hr, R2

Copplestone 
(Devon)

50:81N   
3:75W

0230-1400 Overhead 0540 hr, 44mm rain, 3 telegraph poles 
struck ½ mile north, Morchard Road station  
telephone box disabled by strike.

Ottery St 
Mary (Devon)

50:75N   
3:28W

0330-1030, 
1230-1345

Heavy TLR 1230-1345 hr

Axminster 
(Devon)

50.78N   
3.00W

0200-1400 To west all am, then violent overhead TLRH 
1230-1315 hr, further distant tl to SE at 2300 hr.

Minehead 
(Somerset)

51:21N   
3:47W

0524-0822, 
0945-1112, 
1305-1405

1 mile 0554 hr, overhead 1107 hr (nearby house 
struck), <3miles 1332 hr, 2 houses struck and 
severely damaged (huge ball of red flame  
observed) 

Note, it is evident that some onset times refer to when the observer was first woken by the storm. 
Notes:- tl = thunder and lightning, TL = heavy thunder and lightning, R = heavy rain, R2 = violent 
rain, H = heavy hail. 

It was likewise described as a night of terror in mid Devon. At Moretonhamstead police 
described how the extent of damage was unclear as most people were too frightened 



© THE INTERNATIONAL JOURNAL OF METEOROLOGY
September/October 2013 Vol. 38, No. 381

211

to leave their homes. One resident described the storm as like having the Victoria Falls, 
a howitzer artillery battery and a searchlight tattoo in one’s own garden! At Crediton, 
homes shook as if they would fall apart. In Okehampton sleep was impossible and many  
terrified people dived into the darkest cupboard and stayed there! At  
Hedgebarton, near Bovey Tracey 5.86in (149mm) of rain fell between 0415 and 0800 
GMT accompanied by continuous lightning, with a total of 6.45in (164mm) by the  
afternoon. At Widecombe-in-the-Moor (Dartmoor) the thunderstorm raged from 0330 to 
after 1130 hr with lightning a “non-stop searchlight”. The activity was overhead for three 
hours with intense rain and hail. A lane was torn up into channels up to 6ft deep over a 
distance of two miles.

Another wave of storms affected the region between 1130 and 1400 hr (Table 1); 
this time the severest activity was rather further east over the Exe, Otter and Axe  
catchments. At Honiton, the observer recorded (eye observation) that 48.5mm of rain fell 
between 1130 and 1300 hr. Douglas (1938) noted that the individual storm activity moved  
north-north-westwards but the general movement of the storm zone was to the  
northeast. The observed cell versus storm motion shows development of new cells on 
the right flank of the storm system, which is consistent with conceptual model of growth 
in an organised multicell storm (in an environment of veering winds with height).

Table 2. Rainfall totals over 150mm on 3-4 August 1938 (Source British Rainfall 1938)

Location 3rd mm 4th mm Total 3rd-4th
Hedgebarton 148.8 15.0 163.8

Torquay (Abbey Park) 142.5 19.8 162.3

Ilsington 135.9 16.5 152.4

Stoke Gabriel 129.0 23.1 152.1

Figure 5 indicates the significant area which received in excess of 100mm of rain in the 
event of 4 August 1938. This area was much larger, at close to 500km2 (Eden, 2008), 
than in the case of more localized thunderstorms in southwest Britain such as the 
Boscastle storm (83 km2) or the even more localized Ottery St Mary storm of 30 October 
2008 (Clark, 2011) when 160mm fell in three hours with a peak storm total estimated 
from radar at around 200mm. Although the southwest has had severe rainfall events of 
appreciably greater aerial extent, these have not necessarily included precipitation of 
the intensity of 4 August 1938. An example was the heavy rainstorm of 28 July 1969, the 
event when falls over 100mm were most extensive of all in Cornwall and Devon; on that 
occasion Plymouth Mount Batten recorded its highest recorded daily fall with 113mm but 
the hyetogram (see Figures 4 and 5 in Bridge, 1969, p 367, 369) indicates intensities 
were not nearly as extreme as during the 1938 storm in Torbay. Moreover, Burt (2005) 
noted that significant hail (not present in the August 2004 Boscastle storm) can result 
in the understating of precipitation totals because of hail bouncing out of gauges or  
blocking them. Large hailstones fell at both Torquay and Hedgebarton in the 1938 storm 
and although the relatively brief duration is likely to have reduced the possibility of 
hail related gauge blockage, some precipitation understatement is very possible from  
15-25mm diameter hailstones bouncing out of the gauges.
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LIGHTNING DAMAGE
There were scores of lightning damage incidents across Devon, many personally  
witnessed by TCO observers. At Topsham lightning blew out a gas fire grate, hurling a 
man across the room, also knocking tiles off his home and the neighbouring house. In 
Monks road, Exeter lightning blasted the whole gable off a house, the explosion filling the 
street with smoke. In Heavitree, Exeter, lightning blew a large hole in a roof and caused 
internal plaster to fall off. In Burnthouse Lane, Exeter lightning demolished a chimney 
and brought down the ceiling of a house. In a field at Starcross a stack of harvested 
oats was set on fire by lightning. In Chudleigh Knighton a farmhouse was struck and set 
on fire, while a roof was damaged by another direct hit in Newton Abbot. A telephone 
kiosk in Moretonhamstead was struck and exploded in fire and the local TCO observer 
reported telephones were struck and wrecked in both her own house (where woodwork 
was set on fire) and a neighbour’s where the instrument was blown to pieces. Another 
TCO observer at Penton (A. Montague) reported that 70 telephones (including his own) 
were severely damaged in country areas around Crediton.

In North Devon lightning wrecked the chimney of a house at Chawleigh and fired a 
Dutch Barn near South Molton. At Mortehoe, near Woolacombe (Figure 4) lightning 
twice struck the Fortescue Hotel, first setting a wireless set on fire and then hitting a  
chimney and burning a guest via gas piping. In Ilfracombe (also north Devon) the  
thunderstorm lasted around 12 hours and it was reported that “many people fainted” 
Lightning damaged a house and brought down a tree, while 57mm of rain was recorded 
at the resort’s weather station. Extensive power cuts in north Devon caused problems for 
food traders with refrigerators failing. 

A gamekeeper at Tamerton near Plymouth had a lucky escape when lightning snapped 
a telephone wire which fell on him, while a chimney was demolished by a strike at  

Figure 4. Lightning striking the sea west of Woolacombe, north Devon, on 4 August 1938, at 0445 
GMT (Richard C J Sanders). First published in British Thunderstorms, Volume 2, 1934-1937, 
Thunderstorm Census Organisation, Huddersfield, 1947.
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Figure 5. Combined rainfall totals for 3-4 August 1938, source British Rainfall 1938. HMSO,  
London 1 inch = 25.4mm; 2 inches = 50.8mm; 3 inches = 76.2mm; 4 inches = 101.6mm; 5 inches 
= 127mm; 6 inches = 152.4mm

Plymstock. There was a courageous rescue by fishermen from Paignton after two men 
sent a distress call when lightning struck their small yacht. The lightning had torn the 
sails to ribbons, leaving the vessel tossing around in the turbulent seas of Torbay. In the 
Dartmouth area, a tree was struck and hurled into the river Dart. On the other side of the 
Dart estuary, near Dartmouth, terrified cattle broke chains in their stalls and ran amok 
in a field overturning churns of milk. In Teignmouth, lightning “could be seen playing on 
carriage doors of passing trains”.

By the following day, 5th, the Cornwall Mutual Insurance company at Truro had been 
notified of claims in respect of 96 animals killed by lightning, the most in a single storm in 
its (then) 60 year history. Claims were made for a total of 157 animals killed by lightning 
in Devon and Cornwall in the storms of August 1st and 4th combined. 
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In fact, 65 incidents of significant lightning damage were reported across Devon  
during a 12 hour period on 4th with a total of 175 such incidents across England and 
Wales in the 24 hour period. There were 222 incidents over Britain and Ireland between 
1200 GMT on 3rd and 1200 GMT on 5th (and a further 32 on the 5th after 1200 hr). For  
comparison, TORRO data for the recent 20 year period from 1992 to 2011 has an  
average number of 186 significant lightning incidents per year in Britain and Ireland. 
The highest annual total was 378 in 2006 and the highest event total was 124 on 10-11 
July 1995. Pike and Webb (2004) describe a thunderstorm episode on 22-23 June 1960 
when there were 125 known reports of lightning damage across England. As in 1938, the 
initial and most severe phase of that 1960 event was characterised by individual storm 
cells moving north-north-west while the general movement of the storm zone was slowly 
northeastwards. The authors noted that higher livestock casualties occurred prior to the 
widespread use of metal and celcon barns to shelter animals; this increased exposure 
applied in 1938 at least as much as in 1960. Telecommunication installations are likely 
to have been more vulnerable to lightning in 1938 than today.   

The 65 incidents in Devon on 4 August 2012 included 40 cases with buildings struck 
(35 of these private dwellings). Of these 40 incidents, 33 (83%) caused significant  
damage to at least one house. There were nine incidents involving people struck in the 
Devon storms; seven occurred indoors, a reflection of the early morning activity with  
(fortunately) relatively few people outdoors. The outdoor incidents affected two soldiers 
at a gun range at Daldich camp and a farm worker milking cattle at Bishops Nympton 
(north Devon). 

Overall across England and Wales on 4 August 1938, 18 people were struck in 14  
incidents and 125 houses and other buildings were hit by lightning. TORRO statistics for 
recent years indicate an average of 29 people struck per year over the 25 years 1988 to 
2012; however comparisons need to be considered in the context of fewer people being 
exposed to lightning in daily activities nowadays. 

FLOOD IMPACTS
There were extraordinary flood scenes (Figure 6). In Torquay part of the railway  
embankment was washed away and further up the line near Newton Abbot a shed was 
carried 100 yards (91m) by the force of flood water. Fifty foot (15m) of hedge was swept 
onto part of the Torquay/Newton Abbot road. Near Kingskerswell station residents of 
a row of cottages improvised planks to walk precariously from their bedrooms to the  
station platform while the local constable rushed to Torquay to obtain a boat! Cars were 
stranded everywhere and Fleet Street, Belgrave Road and Avenue Road in Torquay 
resembled raging rivers (Figure 5) and in the Upton area of the town buses were  
submerged to their roof tops. In some homes, the force of floodwater fractured gas 
pipes. Many shops in Torquay and Paignton were inundated. The Post Office in  
Newton Abbot was flooded up to the sorting benches while the telephone exchange at  
Ashburton was likewise swamped and put out of service. A portion of a single track  
railway was washed away at Tower Hill station. Many bridges were washed away on 
Dartmoor including a footbridge at Peter Tavy, part of a bridge over the river Dart at  
Dartmeet and another bridge at Princetown. At Haytor large boulders were displaced by 
the flood while at Becky Falls, Manaton, “huge trees were uprooted by the raging torrents 
which carried wooden bridges away like matchsticks”. At Bickington, Devon, the river 
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Figure 6. Flooding in Torquay, Devon on 4 August 1938, PR12184 Courtesy of Torquay Museum.

Lemon overflowed; three bridges were swept away as well as a bowls pavilion with its 
chairs. Buckland Bridge, at Ashburton, was swept clean away.

STORMS IN CORNWALL
In west Cornwall, the thunderstorms were exceptionally violent in the Penzance/Mounts 
Bay area. The storm was overhead at 0100 hr when a lightning strike cut power to the 
Marazion area (until 0700 hr). The telephone exchange at Land’s End was also knocked 
out by lightning at 0100 hr when the synoptic station at the Lizard was reporting a  
thunderstorm in progress. At Newlyn, around 6,000 flashes of sheet lightning were  
observed as well as “six flashes like red bars from cloud to sea” (Glasspole, 1938,  
quoting Harpur, C. - Pers comm.). In nearby Gulval, marble size hail was reported to have 
broken windows, while at a Zennor farm 14 windows were beaten in by marble sized hail.  
Severe hail was also reported from Penzance and Newmill, indicating a clear hailswath 
from Mounts Bay north-north-west to the north coast. The Penzance Evening Tidings 
reported that a resident of Newmill measured a hailstone “1½ long”. Also in Gulval, eight 
houses were damaged by lightning in four separate incidents. There were a total of 31 
incidents of lightning damage in Cornwall. Extensive flooding affected premises in Par, 
Bodmin and Launceston.

STORM ZONE TRANSFERS NORTHEASTWARDS; SOUTH WALES, CENTRAL 
SOUTH ENGLAND AND THE MIDLANDS.
The storm zone, ahead of the front, continued to push slowly northeastwards.  
Temperatures on the 4th reached 28°C at Southsea and 27°C at Rothamsted  
(Hertfordshire) and Kew (London).  At 1400 hr Salisbury was reporting thunder. By 1500 
GMT thunderstorms were in progress at Bath and in Cirencester and Lydney (both  
Gloucestershire); by 1700 hr thunder was observed from Worthing (West Sussex) and 
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Rugby (Warwickshire.) while at 1800 hr thunder was being reported at Farnborough  
(Hampshire), Oxford and Upper Heyford (Oxfordshire), Hinckley (Warks/Leics  
border) and Birmingham. Between 2045 and 2200 the Leicester, Loughborough and  
Nottingham areas were affected. Downpours were still sufficient to cause flash flooding 
(e.g. in Rugby, where 38mm of rain fell). However, rainfall was generally less of a feature 
away from the southwest with no daily falls over 50mm outside Devon and Cornwall 
while all the ‘classifiable’ (Bilham 1936) short duration falls were in Devon, Cornwall, 
west Somerset and Dorset. This was despite still significant periods of thunder activity  
further northeast (e.g. Lydney 1321-1725, Oxford 1655-1915). The storms continued 
to be very electrically active with widespread lightning damage across south Wales,  
Wiltshire, Gloucestershire and the Midlands: storms were especially fierce across 
Leicestershire with 34 incidents of lightning damage here. The worst incident of the 
day occurred when a young cyclist was struck and killed by lightning at Marden near  
Devizes, Wiltshire, near exposed downland. Between Dofen and Llanelli  
(Carmarthenshire) a young woman was struck and badly burned while walking. In  
Dorset, there were incidents of boats being overturned at both Poole and Swanage; 
fortunately the occupants were rescued.

Later in the evening another area of active thunderstorms moved north from 
France across east Sussex, Kent and Essex (Douglas 1938). These storms later  
effectively merged with the existing north Midlands storm area to affect Lincolnshire,  
Nottinghamshire, Yorkshire, Cheshire, Lancashire and northeast England during the 
morning of the 5th. Storms were especially fierce between 0600 and 0900 hr. There were 
also some further thundery showers near the frontal zone, from Dorset to west Wales, early 
on 5th. Indeed, the very thundery period (which began on 1 August 1938) persisted for a 
further week with the upper-level low and associated cold pool drifting close to southern  
England. Daytime storms were especially widespread and severe on 12th with  
numerous severe hailstorms.

ORGANISATION OF THE STORMS IN THE SOUTHWEST.
The criteria used by Gray and Marshall (1998) for the classification of a  
thunderstorm cluster as a Mesoscale Convective System (MCS) includes (a) concurrent  
observations of thunder and lightning over an area extending at least 100km in at least one  
direction (b) precipitation, some heavy, also occurring simultaneously across an area 
over 100km across in at least one direction and (c) a continuous, consolidated anvil cloud 
shield which confirms the extensive thunder is not merely from widespread individual 
storms. The most extreme type of MCS (in terms of magnitude) is the MCC (Mesoscale  
Convective Complex) for which Maddox (1980) used the additional parameter of an  
anvil shield at or below -52°C covering an area over 50000km2 and persisting for at least 
six hours. There is ample ‘ground truth’ confirmation that the first two thresholds for an 
MCS were exceeded on 4 August 1938 and, while the 1938 event was more than two  
decades before the advent of satellite imagery to confirm cloud top data, the persistence of  
overhead thundery activity (i.e. discharges within three miles) across a very large 
area for six hours or more is also strongly indicative of an MCS, indeed possibly an 
MCC. Douglas (1938) noted the very unusual occurrence of overhead thunderstorms  
simultaneously across much of Devon and Cornwall and this is very evident in the  
observations of TCO observers. For instance, in the hour to 0600 GMT overhead  
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thunder and lightning was reported at Brixham, Torquay, Exeter, Moretonhampstead, 
Copplestone, Lifton (near Launceston), West Down (near Braunton) and Minehead.  
Between 1200 and 1300 hr both Plymouth and Portland were reporting thunder –  
together (see Table 1) with places between these synoptic stations!

Browning and Hill (1984) described an MCS over southwest England on 11-12 July 
1982, a very thundery 24 hour period which had similarities in the synoptic background 
and the large area of thunderstorm activity and heavy rain; 99mm fell at Burrington in 
north Devon on 11th (Whiter, 1982). On that occasion an earlier MCS had been identified 
just to the west of the mainland while a further area of severe thunderstorms brought 
flooding to the Wessex area later on the morning of 12 July 1982.

It is very likely that three separate, albeit ‘overlapping’ MCS’s crossed the  
southwest on 4 August 1938, each one a little further east. At 0600 hr, surface winds were  
east-north-easterly 11kn and 14kn at Boscombe Down and Bristol respectively.  
Contemporary upper air analyses on 4th (Daily Aerological Record) were from 
aircraft observations and mostly confined to the lowest 2km. However at 1100 hr, RAF 
Cranwell, Lincolnshire, did record winds at 6km (about 500mb) as 180°/8kn. At 1700 
hr, Lympne (Kent) reported 170°/14kn at 4km (700mb). Although some distance from 
the main region under discussion, these observations are consistent with the NCEP 
reanalysis chart at 0000 hr (Figure 2) and with a slow north-north-westward drift of 
storms. There was therefore (based on the mid level analyses referred to in section 2)  
significant directional wind shear between the surface and 500mb but little speed shear. 
This moderate shear was consistent with confirmed observed hail up to a maximum 
of 20-25mm diameter (H3 on the TORRO H scale) in the Torbay area of Devon and 
around Mounts Bay in Cornwall. The degree of shear was sufficient to support organised  
convection in the development of Mesoscale Convective Systems (through the merger of 
multicellular thunderstorms). However, there is no specific evidence of supercell storms, 
which require very strong deep level shear, and this may account for the absence of  
really large hail over 40mm diameter. 

CONCLUDING REMARKS
A thunderstorm system of exceptional magnitude and severity affected southwest  
England for over 12 hours on 4 August 1938. The event was remarkable for the  
extensive lightning damage as well as some of the largest 2 to 5 hour rainfalls recorded 
in Britain (Jackson 1974 and 1979).
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PICTURE SPECIAL: 
USA STORM CHASE 2013

BY NATHAN EDWARDS

Storm Chase 2013 consisted of 22 chase days from mid May through to early June. 
Given a quiet pre-season, expectations were low but we were treated to some of the 
most active periods of stormy weather on the Great Plains of the USA in recent years.  
As ‘structure junkies’ we were lucky to experience some of the most amazingly  
structured storms we’ve ever witnessed. These include a low precipitation ‘barber pole’ 
supercell in Nebraska on the 26th May complete with a barrage of C-G (cloud to ground) 
lightning alongside amazing mammatus and an incredibly structured high precipitation 
supercell on the Oklahoma/Texas border on the 3rd June.

Multiple tornado days during the chase left us with mixed emotions. Spectacular  
tornadoes on the 18th and 19th May were followed by witnessing killer tornadoes in  
the Oklahoma City metro on the 20th and 31st May. These storms impacted  
areas where chase partners and their friends and families lived and ‘the chase’ took a  
back seat on these days. These days can leave you questioning your reasons for  
chasing but the awe-inducing beauty of a structured supercell will always bring you 
back.

Image 1. Storm front approaching a derelict house. Smith Centre, Kansas 27 May 2013.

© Nathan Edwards 2013

Image 2 (On next page). Decaying LP (low precipitation) supercell with lightning and mammatus. 
Arcadia, Nebraska 26 May 2013.
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© Nathan Edwards 2013
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Image 4. Looking along a gust front with embedded rotation. Seiling, Oklahoma 29 May 2013         
© Nathan Edwards 2013

Image 3. Low precipitation supercell at sunset near Arcadia, Nebraska 26 May 2013     
© Nathan Edwards 2013
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Image 5. Tornado at sunset near Rozel, Kansas 18 May 2013               © Nathan Edwards 2013

Image 6. EF-5 tornado tearing through Moore, Oklahoma 20 May 2013   © Nathan Edwards 2013
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Image 7. High precipitation supercell with aquamarine hail core. South Central Oklahoma,  
30 May 2013   © Nathan Edwards 2013

Image 8. Impressive supercell structure near the Oklahoma/Texas Panhandle border 3 June 2013     
© Nathan Edwards 2013
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© Nathan Edwards 2013Image 9. Mammatus lit by lightning from within. Arcadia, Nebraska 26 May 2013     © Nathan Edwards 2013

Image 10. Weak tornado between Edmond and Arcadia, Oklahoma 19 May 2013    © Nathan Edwards 2013
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ABSTRACT: 165 known tornadoes are listed for Great Britain and Ireland for the 
years 1901-1930 together with their strengths, path lengths, and widths. 21 additional  
tornadoes are listed for the years 1851-1875 and one for the years 1876-1900.

INTRODUCTION
We present the fifth in a series of papers listing all known British and Irish  
tornadoes from the earliest times to 1960. This fifth list (Table 1) covers 
the years 1901-1930 and includes a total of 165 tornadoes for this 30-year  
period, making a cumulative total of 882 for all years up to 1930 (i.e. since 
AD 1054). The first four lists (years 1054-1800, 1801-1850, 1851-1875,  
1876-1900) were published in Brown, Meaden, and Rowe (2012, 2013a, 2013b, 
2013c), of which the first reference should be consulted for an introduction and  
explanatory notes about the series. Continuing research is likely to lead to  
additions and amendments to the present lists; these will be published as  
addenda in due course.
 Readers who have studied the earlier lists might wonder why some of the  
tornadoes from about 1910 onwards in the present list are so much more vaguely dated 
than those from earlier times. The explanation is that many of these later cases came to 
light as the result of newspaper appeals conducted by Michael Rowe in the 1980s, and 
were recalled by correspondents then in their seventies or eighties, whose memories of 
exact dates (or even years) from that long ago had naturally faded.

Table 1. Tornadoes in the British Isles 1901-1930
Year Date Place County Grid Ref T L W Dn
1901 Jul 26 Ecton to Little 

Houghton
Northants. SP8263 to 

SP8059
T1 L5 NNE?

1901 Sep 23 Bradford Yorks,  
W. Riding

SE1631 to 
SE1431

T1 L4 W

1901 Oct 1 Bishop's 
Tawton

Devon SS5829 to 
SS572305

T3 L3 SE

1902 Feb 4 Gulval Cornwall SW491323 T3 W2

1902 Jul 1 Turners Hill W. Sussex TQ3435 T1 ESE?

1902 Aug 18 Beith Ayrs. NS342553 T1 ~W

TORNADOES IN GREAT BRITAIN AND 
IRELAND TO 1960:  

PART 5: YEARS 1901-1930

BY PAUL R. BROWN, G. TERENCE MEADEN  
AND MICHAEL W. ROWE
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Year Date Place County Grid Ref T L W Dn
1902 Aug 27 Land's End to 

St Just
Cornwall SW357425 

to 
SW~3530

L5 S

1902 Dec 28 Thixendale N. Yorks. SE8461

1903 Jan 5 Mousehole Cornwall SW469264 T2/3 ~W

1903 Feb 21 Skeldyke Lincs. TF334373 T3

1903 Aug 10 Dover Kent TR315412 
to 
TR323417

T3 L3 W5 SW

1903 Aug 24 Stoke  
Goldington

Bucks. SP8348 T2/3 S

1903 Aug 25 Slaughterford Wilts. ST8473 T3 ~S

1903 Sep 10 Alderbury Wilts. SU1827

1903 Oct 25 Wareham to 
Woodlands

Dorset SY9288 to 
SU0509

T3 L7 W5 SW

1903 Oct 25 Adderbury Oxon. SP4735 T3 L3 W7

1904 Aug 3 Loughinisland Down J4245

1904 Aug 6 Conwy Caernarv. SH7877 W

1904 Dec 6 Beaminster Dorset ST4701

1905 Mar 15 St Albans Herts. TL~1507

1905 Jun 28 Northwich Cheshire SJ6673 T5

1905 Jul 27 Great Leighs Essex TL7316 T2/3

1905 Nov 6 Taunton Somerset ST2126 T0

1906 Feb 8 Rushmere St 
Andrew

Suffolk TM1946 T2/3

1906 Feb 8 Nonington Kent TR252522 T2?

1906 Feb 8 Foxhall Heath Suffolk TM238433 T4

1906 Aug 2 Guildford Surrey SU9950 T3

1906 Nov 17 Herne Bay Kent TR1967 T4 L5 SW

1907 Jan 28 Glasgow Lanark NS~5965

1907 Apr 17 Northwich Cheshire SJ661751 T0 W

1907 Jun 29 Kelvedon Essex TL8618 T1

1907 Jul 3 Cheswardine Shrops. SJ7131 to 
SJ734304?

T2 L3/4 ~W

1907 Jul 21 Ballykelly to 
Faughan area

Derry C6322 to 
C~4714

T3

1907 Aug 8 Horsted 
Keynes

W. Sussex TQ3828 T1

1907 Oct 1 Whatlington E. Sussex TQ761182 T1/2 L2 ~S
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Year Date Place County Grid Ref T L W Dn
1907 Nov 25 Little Monge-

ham to Deal
Kent TR333510 

to TR3753
T4/5 L5 WSW

1907 Dec 4 Hayle Cornwall SW5637 T1/2

1908 Jun 1 Epsom to 
Bushy Park

Surrey to 
Gr. London

TQ2060 to 
TQ1669

T4 L6 W7 SSE

1908 Jun 1? Newhaven E. Sussex TQ4401

1908 Jun 4 Bygrave to 
Walkern

Herts. TL2636 to 
TL2826

T2 L6 W4 NNW

1908 Jul 14 Tingewick Bucks. SP6532 T1

1908 Aug 28 Germoe to 
Carleen

Cornwall SW~561287 
to 
SW~624304

T3/4 L5 WSW

1908 Aug 28 Portscatho Cornwall SW897382 T2/3 W4

1908 Aug 30 Hythe Kent TR164345 T1 SW

1909 Feb 22 Surlingham Norfolk TG3106 T2?

1909 Jul 22 Manchester Lancs. SJ8299 to 
SJ8597?

T2/3

1909 Aug 25 Linchmere W. Sussex SU8325 T2/3? L5 W6 WNW

1909 Sep 29 North Bovey Devon SX737838 T2/3

1910 Oct 16 Exeter Devon SX923921 T1/2 W5

1910 
or 
1911

[un-
known]

Knayton N. Yorks. SE4387

1911 Feb 23 Bradford Yorks,  
W. Riding

SE178336

1911 Jul 29 Tiverton Devon SS9512 T3

1911 Jul 29 Minehead Somerset SS~9646

1911 Jul 29 Rousdon Devon SY2991 T0

1911 Jul 29 Winterbourne 
Steepleton

Dorset SY6289

1911 Sep 8 [unknown] Norfolk 
(west)

TF T1?

1911 Nov 5 Oxford Oxon. SP4909 T4 NW?

1911 Nov 5 Hexham Northumb. NY9665

1912 Jun 9 Yafforth to 
Northallerton

N. Yorks. SE3494 to 
SE3693

T3 L3/4 WNW

1912 early 
Aug

Hedon Yorks,  
E. Riding

TA1928 T0

1912 Aug Needham Norfolk TM2281

1912 Oct 14 Aberdeen Aberdeen NJ~9506
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Year Date Place County Grid Ref T L W Dn
1912 Oct 21 Wrington Somerset ST4662 T2

1913 May Rushmere Beds. SP9127

1913 May 27 Ashdon Essex TL5842

1913 Jul 8 Rhyl to  
Rhuddlan

Flints. SJ0181 to 
SJ0278

T1 L4 W8 NNW

1913 Oct 4 Aythorpe  
Roding

Essex TL~583152

1913 Oct 27 Dyffryn 
Dowlais to 
Bedlinog

Glamorg. ST075843 
to 
SO092013

T7 L6 W7 S

1913 Oct 27 Ragdon to 
Lower Wood

Shrops. SO~458908 
to 
SO463975

L5 S

1913 Oct 27 Shrewsbury Shrops. SJ~4912

1913 Oct 27 Wem (near) Shrops. SJ~5129

1913 Oct 27 Runcorn to 
Widnes

Cheshire SJ~5281 to 
SJ5185

T5 L4 S

1913 Oct 27 Bulkeley to 
Beeston

Cheshire SJ5354 to 
SJ541592

T4 L5 W6 S

1913 Oct 27 Kelsall Cheshire SJ533660

1913 Oct 27 Whitchurch 
(near)

Shrops. SJ~5441

1913 Oct 28 Great  
Witcombe

Glos. SO9113 to 
SO~9015

T3 L3 W6 S

1913 Oct 29 Priskilly Pembroke SM9128 T3/4 W

1914 Jun 18 Ruffside Durham NY9951

1914 Jul 19 Oakamoor Staffs. SK0544 T2/3 W6 S

1915 Jul 4 Upper Thames 
Valley

Glos. / 
Wilts. / 
Oxon.

1915 Jul 24 Bristol Glos. ST~651751

1915 Jul 24 Saracen's 
Head

Lincs. TF3427 T2 NW

1915 Aug 2 Packington Leics. SK3614 T2/3 SE

1915 mid-late 
Aug

Constantine Cornwall SW756288 
to 
SW742265

L4 NNE

1915? Jan 1 Ton Pentre Glamorg. SS9795 T1/2 SSW

1916 Oct 27 Chesterfield to 
New  
Whittington

Derbys. SK3871 to 
SK3975

T4/5 L4 W5 SSW
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Year Date Place County Grid Ref T L W Dn
1916 Oct 27 Writtle to 

Broomfield
Essex TL659030 

to TL7010
T5 L5 W5 SSW

1916 Oct 30 
or 31

Dittisham Devon SX8654 T3/4 SW?

1916 
to 
1919

[un-
known]

Preston St 
Mary

Suffolk TL9450

1916 
to 
1920

[un-
known] 

Addington / 
West Malling

Kent TQ~6758 W

1917 Aug 8? Little  
Wymondley

Herts. TL2127 T2/3

1917 Harvest Kinoulton Notts. SK6730

1918 Jul 14 Streethay Staffs. SK~142104 T3?

1918 Jul 26 Gosfield Essex TL~771291 
to 
TL788305

T2/3 L4 SW

1919 Jan 16 Guernsey Channel Is. T2? N?

1919 [un-
known] 

Fishtoft Lincs. TF3642 T3

1920 Jul 8 Axminster Devon SY312967 T1

1920 Summer Guernsey 
(St Martin)

Channel Is. S

1920 Nov 30 Exeter Devon SX917920 
to 
SX927937

T2 L3 SW

1920 
to 
1932

[un-
known] 

Lee-on-the-
Solent to Peel 
Common

Hants. SU~5500 to 
SU5702

T2 L3 SSW

1921 mid-Sep Lossiemouth Moray NJ~2370 T1 L5?

1921 
or 
1922?

[un-
known] 

Eastbourne E. Sussex TV617989

1922 Apr 27 Worthing W. Sussex TQ1502 L1 W bec 
NW

1922 Aug 8 Windsor to 
Slough

Berks. to 
Bucks.

SU973775 
to 
SU978798

T2 L4 S

1923 Oct 24 Solihull Warks. SP~139785 
to 
SP140807

T3 L3 W4/5 S

1924 Jan 19 Barnstaple Devon SS5531 to 
SS5732

T2/3 L3/4 W5 WSW
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Year Date Place County Grid Ref T L W Dn
1924 May 21 Dinnington Yorks, 

W. Riding
SK527857 
to 
SK532864

T2/3 L2/3 SSW

1924 Jun 17 Pewsey to 
Manton Down

Wilts. SU1660 to 
SU1571

L6 S

1924 Jun 24 Belfast Antrim J340739 T3

1924 Sep 8 Frant to  
Wadhurst

E. Sussex TQ5935 to 
TQ6431

L5 NW

1924 Oct 31 Hill Head to 
Stubbington

Hants. SU~5401 to 
SU567032

T3 L4 WSW

1925 Mar 1 Egham Surrey TQ0071

1925 Jul 22 Sittingbourne Kent TQ9263 T2/3 W2/3

1925 Jul Shipbourne to 
Shipbourne 
Green

Kent TQ~577521 
to TQ5952

T2 L3 W

1925 Aug 11 Queen  
Adelaide

Cambs. TL5681 T2/3

1925 Aug 19 Castle Cary Somerset ST6332 T1

1925 mid-late 
Aug

Walkeringham Notts. SK754921 T2/3 S

1925 late Sep Stoney Cross 
to Embley 
Park

Hants. SU272124 
to SU3220

T1/2 L5/6 SSW

1925 Oct 23 Lyme Regis Dorset SY342921 T2/3

1926 Jan 7 Niton Isle of 
Wight

SZ5075

1926 Mar 3 Exeter Devon SX921927 T1

1926 Apr 20 Eskdalemuir Dumfries NY~2399

1926 Sep 26 Bishop's 
Tawton

Devon SS~572282 T1

1926 Nov 6 Folkestone Kent TR2035

1926? [un-
known] 

Ynyshir Glamorg. ST0292 T2?

1926 
or 
1927

Oct or 
Nov 

Watton Norfolk TF~9101 T2 W

1927 Apr 24 Patrington Yorks,  
E. Riding

TA314226 T1

1927 Jul 5 Stoke-on-Trent Staffs. SJ890474 T1

1927 Aug 14 Bradway Yorks,  
W. Riding

SK3380 T1 SW
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Year Date Place County Grid Ref T L W Dn
1927 Aug 18 Topsham Devon SX~962880 

to 
SX964882

T1/2 L1 SW

1927? [un-
known] 

Enfield Gr. London TQ3396

1927 
or 
1928

Aug? Criccieth 
Castle

Caernarv. SH500376

1927 
or 
1928

[un-
known] 

Glen Tilt Perths. NN~8868

1928 Feb or 
Mar 

Cotswold Hills 
(Charfield 
area)

Glos. / 
Wilts.

T4? L6 W6

1928 Aug 20 Baggy Point 
(offshore) to 
Morte Point

Devon SS4140 to 
SS4445

L5 SSW

1928 Aug 26 Liverpool Lancs. SJ4687 T1/2 W5

1928 Oct 22 Hythe Hants. SU4207 T2/3

1928 Oct 22 Westminster to 
Marylebone

Gr. London TQ289789 
to 
TQ295828

L4 SSW

1928 Oct 22 Bromley Gr. London TQ4069

1928 
or 
1929

Summer Askam in  
Furness

Cumbria SD~2077

1928 
to 
1930

[un-
known] 

Fishguard Pembroke SM9537

1929 Jun 8 Sheffield Yorks,  
W. Riding

SK3582 to 
SK3684

T2/3 L3/4 SSW

1929 Jun 8 Aslockton Notts. SK7440 T1/2

1929 Jul 20 Folkestone Kent TR2437

1929 Jul 31 Bury Lancs. SD~8110 T3/4

1929 Dec 6 Street Somerset ST471344 
to 
ST475352

T3 L3 SSW

1929 Dec 6 Leigh Holt to 
Glastonbury

Somerset ST487351 
to ST~4939

T3 L4 S

1929 Dec 6 Tyneham Dorset SY8880 T3

1929 Dec 12 Kentisbury Devon SS620440 T1/2

1929? [un-
known] 

Consett Durham NZ0951 T2

late 
1920s

[un-
known] 

Denbigh to 
Holywell

Denbigh.  
to Flints.

SJ0566 to 
SJ~1876

T3 L6 W7 WSW
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Year Date Place County Grid Ref T L W Dn
1929 
to 
1931?

[un-
known] 

Hardcastle 
Crags (near)

Yorks,  
W. Riding

SD~9630

1930 Jan 12 Wingfield Wiltshire ST821572 T3?

1930 Jan 12 Westbury Wilts. ST867504 T3?

1930 Feb Worth Kent TR3356

1930 Jul 29 Higham on the 
Hill to Stoke 
Golding

Leics. SP3895 to 
SP3997

L3 SW

1930 Jul 29 Cosby to 
Countesthorpe

Leics. SP547955 
to 
SP574952

T4/5 L4 W5 W

1930 Nov 2 Shoeburyness Essex TQ9384 W7 SW

1930 [un-
known] 

Ivychurch Kent TR0228 T4 W6

1930? [un-
known] 

Gardenstown Banffs. NJ8064

1930? [un-
known] 

Panton Lincs. TF~182802

1930 
to 
1932

[un-
known] 

Sopley Hants. SZ1597 N/NE

early 
1930s

Jun or 
Jul 

Somersham Cambs. TL3678

1930s [un-
known] 

Sherfield on 
Loddon

Hants. SU6757 T3

1930s 
or 
early 
1940s

[un-
known] 

Dunstable Beds. TL0121 T2

Table 2 gives the totals of tornadoes 1901-1930 by T-strength (where known) 
together with cumulative totals 1054-1930. Those for which the strength is  
between two values (e.g. T1/2) are assigned 0.5 to each value, hence the  
decimals in some of the totals.

Table 2. Tornado totals in the British Isles by T-strength 1901-1930 and  
cumulative totals 1054-1930 (including additions from below)

Total T-strength
0 1 2 3 4 5 6 7 8 9

1901-
1930

4 22.5 29.5 36 10.5 4.5 0 1 0 0

1054-
1930

28 123.5 210.5 220.5 92.5 20.5 8.5 5.5 2 0.5
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Table 3 gives the breakdown of tornadoes 1901-1930 by month of the year  
together with cumulative totals 1054-1930 (these add up to slightly less than the total of 
all tornadoes because of a few for which the month is not known).

Table 3. Tornado totals in the British Isles by month 1901-1930 and cumulative totals 
1054-1930 (including additions from below)

Total Month
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1901-
1930

8 8 3 4 3 11 26 27 8 27 8 7

1054-
1930

32 26 19 22 43 101 154 155 97 112 49 38

AMENDMENTS AND ADDITIONS TO PARTS 3 AND 4
Amendments to Tornadoes in Great Britain and Ireland to 1960: Part 3 – years  
1851-1875. Table 1.

The entries for:
1859 Jul 21 Cheltenham   1859 Nov 6 Pill 
1859 Dec 14 Penzance   1859 late Dec Deal
1859 Dec 30 Calne   1862 Jul 5 Deal
1863 Sep 3 Falfield
are replaced as follows:

Year Date Place County Grid Ref T L W Dn
1859 Jul 21 Cheltenham Glos. SO947232 

to 
SO~950240

T4 L2 SSW

1859 Nov 6 Pill to 
Shirehampton

Somerset to 
Glos.

ST~524760 
to
ST~542775

T3 L4 SW

1859 Dec 13? Deal Kent TR378529 T2 E

1859 Dec 14 Penzance to 
Newlyn

Cornwall SW468326 
to 
SW~460292

T2/3 L4 NNE

1859 Dec 30 Calne to 
Ogbourne 
St George

Wilts ST993692 to 
SU2074

T6 L7 W7 WSW

1862 Jul 5 Deal Kent TR377531 T2/3 ~E

1863 Aug 27 Falfield Glos. ST~673921 
to ST672947

T3? L4 S
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Additions to Tornadoes in Great Britain and Ireland to 1960: Part 3 – years 1851-1875. 
Table 1.

Year Date Place County Grid Ref T L W Dn
1859 Oct 24 Hastings E. Sussex TQ819092 T2

1859 Dec 30 Dungourney Cork W9276 to 
W9282

T4 L5 S

1860 Mar 9 Tuam Galway M4352 to 
M4653

T2 L4 WSW

1860 Mar 20 Boston Lincs. TF328441 T1

1860 Jun 7 Northfield Warks. SP001774 
to
SP005797

T2 L4 W4/5 S

1860 Nov 28 Paignton Devon SX~886602 T4

1861 Jun 21 Stacksteads Lancs. SD8421 T0/1

1861 Jul 26 High Roding Essex TL606170

1863 Jul 29 Bishops 
Cannings to 
Horton

Wilts. SU0364 to 
SU0463

T2 L3 NW

1863 Sep 10 Croft Lincs. TF~508617 T2+

1863 Sep 22 Plaitford to 
West Wellow

Hants. SU~275194 
to 
SU287191

T2/3 L3 W

1863 Nov 6 Isle of Portland Dorset SY~682735 
to 
SY695736

T3/4 L3 W

1863 Nov 21 Shepshed Leics. SK463179 
to 
SK~469183

T3 L2 WSW

1863 Nov 21 Theale Berks. SU~624712 
to 
SU~637723

T2/3 L3 W5 SW

1863 Nov 21 East Drayton Notts. SK767755? T2

1865 Nov 2 Dover Kent TR3240 to 
TR~329415

T1 L2/3 SW

1866 Feb 4 Liverpool Lancs. SJ~3590 T1

1866 Jun 30 Castle Bytham Lincs. SK9818 T0/1 W?

1867 Jul 4 Worcester Worcs. SO8556 T1

1867 Jul 21 Dungiven 
(near)

Derry C~6912 T3? L5

1867 Oct 27 Wallingford Oxon. SU608897 
to 
SU616900

T2/3 L2/3 WSW
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Addition to Tornadoes in Great Britain and Ireland to 1960: Part 4 – years 1876-1900. Table 1.

Year Date Place County Grid Ref T L W Dn
1895 Mar 24 Buxton Norfolk TG~1722 to 

TG235227
T3/4 L5 W
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BOOK REVIEW: CLIMATE CHANGE: WHAT THE 
SCIENCE TELLS US

BY CHARLES FLETCHER
Wiley, £19.99 Paperback. 265pp. ISBN: 978-1-118-05753-7

 This large size paperback is designed for first-year American  
undergraduates, so each chapter ends with four “Exercises” for Students, ‘Animations 
and Videos’; ‘Comprehension Questions’; ‘Thinking Critically’; and ‘Class Activities 
(Face to Face or online)’ However it contains much very up to date information on its 
subject which would be welcomed by other readers of this Journal.
 The seven chapter headings give a good summary of what each contains: 1. 
What is the greenhouse effect and how is it being altered by humans? 2. What is the 
Evidence for Climate Change? 3. How do we know that humans are the primary cause 
of climate change? 4. How do Scientists project future climate? 5. What is the reality of 
sea-level rise? 6. How does global warming affect our community? and 7. What is the 
latest word on climate change? Each chapter starts with an appropriate two-page colour 
spread. The helpfully full Index has a bias towards names rather than topics.
 Each of these chapters is divided into sections and the headings are printed 
in large green print. One very helpful feature is that the left-hand of each facing page  
always bears the Chapter heading at the top, while the right-hand page bears the title of 
the topic being discussed on that page.
 One of the most pleasing features of the book is the number and quality of the 
illustrations. Virtually all are in colour and very sharp and clearly reproduced as is to be 
expected from these publishers.
 It is clear that the author, from the University of Hawaii, has researched  
extensively in writing this book, and every page contains references at its foot. Opinions 
differ as to whether such references should be put together at the end of the book, or 
placed on the appropriate page. I find the latter approach adopted by Chip Fletcher, to 
be somewhat distracting, largely because of the volume of such references, but modern 
students may take a different view.
 Undergraduates for whom this book is intended will get a thorough and up to 
date grounding on this important and fast-growing topic, but there is much to interest 
other readers, and the book is recommended to readers of this Journal. The price is 
extremely reasonable.  Peter Rogers
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WEATHER IMAGES 
CURIOUS CLOUDS, BOULMER, ENGLAND

The photograph was taken on 3 June 2013 by TORRO member Tim Burt just 
north of Boulmer on the Northumberland coast at midday looking west. It shows 
contrails from an AWACS plane circling over military ranges in the northern 
Pennines. A rough calculation suggests that, with a speed of 800 kph. and each 
“lap” taking about 17 minutes, the radius of the circle is roughly 40 km. A gentle 
easterly air flow has moved each contrail further west by the time the plane 
comes back around again. This cloud pattern is apparently a relatively common 
sight in that part of the world and the cause well known!

© Tim Burt 2013

CORRECTION
In the article The Polar Low and Arctic Front of 8 December 1967 by William S. Pike in 
IJMet V38 No 379 a missing reference was added by the editorial team but mistakenly 
credited. The correct reference is as follows:

BOVILLE, B.W. (1956) Meteorological Office discussion - The three-front model.
Meteorol. Mag., 85, 83-88.
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