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SITE INVESTIGATIONS IN WEST  
CORNWALL FOLLOWING THE  

TORNADOES OF 16 DECEMBER 2012

BY MATT CLARK AND JOHN PASK

ABSTRACT: Two site investigations were conducted in west Cornwall during early  
January 2013, following reports of tornado damage on 16 December 2012. The site  
investigations indicated that two T3 tornadoes had occurred. The first tornado  
produced a 4.2 km long damage path in the Sancreed area, of maximum width ~50 m. The  
second tornado produced a 0.5 km long damage track near St Erth, of maximum width 
~40 m. The tornadoes occurred in association with a small supercell thunderstorm that  
developed over the sea and made landfall close to Sennen. Eyewitness reports suggest 
that the storm also produced a waterspout prior to its landfall at Sennen, and large hail 
(25 - 35 mm in diameter) occurred in the Sancreed area. In this article, the results of the 
site investigations are documented, together with a brief overview of the synoptic setting 
in which the tornadic storm developed.   

1 INTRODUCTION
On 16 December 2012, a small but intense thunderstorm developed over 
the sea to the southwest of Cornwall. The cell tracked across the Isles 
of Scilly before making landfall near Sennen just after 0900 UTC. From  
Sennen, it tracked east-northeast, crossing the north-western edge of  
Penzance. It passed just south of St Erth around 0930 UTC and then weakened 
considerably as it continued further northeast.
By late afternoon on the 16th, TORRO had received a preliminary report 
of tornado damage at a farm located near Sancreed, approximately 6 km  
west-southwest of the centre of Penzance. The tornado was reported to have  
occurred at 0915 UTC. A report of rather large hail (up to pound coin sized) in 
the Penzance area at around 0930 UTC was also received. The timing of both 
reports is consistent with the time that the cell crossed each location, as seen 
in available radar imagery. 
On 4 and 6 January 2013, the authors conducted site investigations along the 
radar-observed track of the cell, between Sennen and St Erth. Two tracks of 
tornado damage were found; the first was at least 4.2 km in length, and up to  
50 m in width at its widest point, extending from near Boswarthen Farm, through 
Treganhoe Farm and ending near Lesingey Farm, just west of Penzance  
(Figure 1). The second damage track was of length 0.5 km and width up to 
40 m, in the area immediately south of St Erth. The severity of damage  
suggests that both tornadoes briefly reached T3 on the International Tornado 
Intensity Scale (Meaden, 1983).
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2. SYNOPTIC SETTING AND RADAR OBSERVATIONS
At 0600 UTC on 16 December 2012, the UK was situated within a  
returning polar maritime air mass, to the south of a large, complex area of low  
pressure that dominated the North Atlantic and northwest Europe. This air 
mass was generally unstable to sea surface temperatures, and satellite  
imagery revealed an extensive field of scattered convective clouds close to, and 
to the west of, the UK. The 0600 UTC surface analysis chart (Figure 2) shows 
a rather sharp trough within the polar maritime air mass, to the west of Ireland, 
extending south of a depression centred near 54°N 17°W. The trough moved 
eastwards towards the UK during the morning, and surface winds backed from  
west-southwesterly to south-southwesterly as it approached. A number of  
intense showers and thunderstorms, including the storm which was to affect the  
Penzance area, formed along or just ahead of this trough. Data from a wind  
profiler located at Camborne, Cornwall, revealed backing of the wind in the lowest 
few kilometres above ground level between 0600 and 0900 UTC, corresponding 
to the three hours leading up to the time of passage of the trough across that site. 
A subtle increase in winds at the 4 - 5 km level was also observed immediately 
ahead of the trough (0800 - 0900 UTC). Consequently, just ahead of the trough,  
substantial directional and speed shear was present in the lowest few  
kilometres above ground level. Modification of the 1200 UTC Camborne  
sounding, using observed surface temperature, dew point temperature and 
winds immediately ahead of the trough, and the wind profiler data, yields  
670 Jkg-1 of CAPE, 27 ms-1 (53 knots) 0 - 5 km above ground level (AGL) bulk 
shear and 180 m2s-2 of 0 - 3 km AGL storm relative helicity. Therefore, conditions 

Figure 2. Met Office surface analysis chart valid at 0600 UTC 16 December 2012.  
© Crown Copyright, Met Office.
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ahead of the trough were favourable for rotating thunderstorms (see Moller 
et al. (1994) for a discussion of these parameters, and the values typically  
observed in the environments of supercell storms). The strongest shear 
was concentrated at low levels, with 16 ms-1 (31 knots) bulk shear in the 
0 - 1 km AGL layer. Of note is that the shear values ahead of the trough were  
considerably larger than those elsewhere within the returning polar maritime air 
mass, where observations and model data show the 0 - 5 km and 0 - 6 km AGL 
bulk shear were typically around 10 - 15 ms-1 (20 - 29 knots). 
A number of small, but intense, showers and thunderstorms came into range 
of the Met Office’s Predannack Doppler radar by around 0800 UTC. Several 
of these showers exhibited velocity couplets in the radial wind data whilst still 
out at sea, indicating the presence of storm rotation. Additionally, two of the  
showers exhibited weak hail spikes, with core reflectivities exceeding 50 dBZ. 
One of the rotating cells made landfall near Sennen just after 0900 UTC.  
A waterspout was sighted from the village at about 0900 UTC. As the storm 
moved inland, the reflectivity (radar echo intensity) increased, reaching a 
peak 57 dBZ at 0917 UTC, as the storm moved through the Sancreed area. 
The storm rotation also intensified, and the differential velocity (the difference  
between the maximum observed incoming and outgoing radial velocities  
comprising the storm’s velocity couplet) reached ~23 - 26 ms-1 (45 - 50 
knots) in the 0917 and 0922 UTC radar scans. The reflectivity and differential  
velocity both decreased slightly in the 0927 UTC scan, but the differential  
velocity increased again to 27 ms-1 (52 knots) in the 0932 UTC scan, 
corresponding to the time that the storm was passing close to St Erth. Although 
the storm was relatively small (the 30 dBZ echo was only ~3 km wide and  
~10 km long), a distinct hook echo was apparent at its western end between 
0902 and 0922 UTC (Figure 3, left panel). A comparison with the radar echoes 
of two other tornadic supercells that occurred in the UK during 2012 (the storms 
of 7 May and 28 June 2012, in Oxfordshire and Lincolnshire, respectively),  
highlights the relatively small size of the 16 December 2012 storm (compare 
with Figure 3, centre and right panels). The intensity of the reflectivity echo, 
however, was no lower in this storm than in the larger storms of 7 May and 
28 June 2012. After 0932 UTC, the differential velocity and reflectivity rapidly 
weakened, and rotation had apparently ceased by 0942 UTC, only ~10 minutes 
after the occurrence of the final tornado near St Erth. 

3. SANCREED TORNADO
The following section describes results of the site investigation conducted in the 
Sancreed area by Matt Clark, on 4 January 2012.
Sancreed was approached via the hamlet of Sellan, after turning off the A3071 
at Tremethick Cross. There was no damage to be found on this route, though 
several farms were inspected for damage along the way. Since the name of 
the damaged farm was not initially known, a systematic check of farms located 
along the radar-observed track of the storm was carried out. After a short time, 
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Figure 3. Radar reflectivity snapshots, showing relative sizes of three  
tornadic supercells observed in the UK during 2012. Left panel: the west  
Cornwall storm at 0917 UTC 16 December 2012, as observed by the  
Predannack (Cornwall) radar. Centre panel: The Oxfordshire storm of 7 May 
2012. Image shows the storm reflectivity echo at 1538 UTC, as observed by the  
Chenies (Buckinghamshire) radar. Right panel: The Leics.- Lincs. storm of 28 June 
2012. Image shows the storm reflectivity echo at 1322 UTC, as observed by the Ingham 
(Lincolnshire) radar. © Crown Copyright, Met Office.

Treganhoe Farm was visited. The farm was approached from the south along a 
bridleway. Part way along, it was evident that the farmhouse was surrounded by 
scaffolding, and it was soon possible to see areas where tiles had been stripped 
from the house and the surrounding barns. Looking northeast, a distinct line of 
tree damage was visible, extending towards the east, down the hillside from the 
farm in the direction of Drift Reservoir (Figure 4). 

Fortuitously, at this time, Ivor and Mark James of Treganhoe farm were working 
in the farmyard. They were very willing to talk about the tornado and provided 
a detailed account of events on the morning of the 16th. Although the visible  
damage to buildings was limited mainly to the removal of tiles, subsequent 
structural investigations revealed that quite extensive damage had in fact been 
sustained to a number of the farm buildings, including the main farmhouse. 
Ivor was outside when the tornado approached. As it arrived, four large tripod 
gates, chained together, were thrown towards him. He retreated into one of the 
barns (visible in the left of Figure 5). The wind was tearing tiles from the barn at 
this time, and a number fell into a bucket that Ivor was carrying. He described  
hearing a sudden, tremendous roaring noise, which was followed by  
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Figure 4. Looking east-northeast along the tornado track, from the approach 
to Treganhoe Farm. The numbers correspond to the damage points given in  
Figure 1 and in the main text. Damage point 8 (~1 km distant) is just visible beyond the 
fields in the distance.  © Matt Clark.
numerous tiles falling from the roof. This lasted approximately 20 seconds.  
Susan James was in the parlour at the time, and also heard the roaring sound, 
which appeared to move from one end of the parlour to the other, and which 
was punctuated by banging (presumably caused by falling debris). A number of 
items were thrown off a table within the room. Hail occurred at the farm as the 
storm moved through. However, larger hail occurred 5 km (3 miles) northeast 
of the farm, as witnessed by Ivor’s daughter, where it was estimated to have 
been from lollipop to near golf ball in size (~25 - 35 mm in diameter). At this 
location, a fall of small hail was followed by larger hail; the latter occurred at 
almost exactly the time that the tornado struck Treganhoe. Ivor mentioned that 
damage had also occurred to a barn roof at Boswarthen Farm, two kilometres 
to the west-southwest, and to polytunnels near Lesingey, about 2 km to the  
east-northeast. This information allowed the approximate tornado track to be 
plotted. From then on, the track was traversed wherever possible, to try and 
find more damage. Fortunately, there are many footpaths and bridleways in the 
area, which allowed further damage to be observed at a numerous points along 
the track. The main damage points are numbered in Figure 1. Descriptions of 
the damage at each point are as follows (numbers correspond to those given 
in Figure 1): 

1. Tiles were stripped from the east and west-facing sides of a barn roof near 
Boswarthen Farm. Damage was concentrated at the northern end of the barn 
on both sides, and the guttering was also damaged. About one-quarter to  
one-third of the tiles had been removed and the roofing timbers exposed.  
No damage was apparent to neighbouring buildings, indicating that the track 

6
5

8



© THE INTERNATIONAL JOURNAL OF METEOROLOGY
May/June 2013 Vol. 38, No.379

98

Figure 5. Part of Treganhoe Farm, showing some of the roof damage. Viewed from the 
south. © Matt Clark.
width was certainly less than 30 m (and likely less than 15 m) here. The area 
surrounding the road approaching Brane Farm, which extends for about  
1 km west-southwest of Boswarthen Farm, was also surveyed, but no damage 
could be found. However, much of the land in this area is open, with only well  
scattered trees at field boundaries and low, shrubby hedges.

2. A large tree had been uprooted and several other branches scattered around 
on a bridleway, approximately 0.3 km east-northeast of Boswarthen Farm. 

3. Many medium sized branches were piled at the side of the unclassified 
road running southeast from Sancreed, on the edge of the village. A few larger 
branches had also fallen, which had been cut up and moved to the roadside 
verges. However, no wholly-uprooted or snapped trees were evident at this  
location, and a building approximately 20 metres north of the track had no  
visible damage. 

4. At Treganhoe Farm, areas of tiles (generally of area ~1 - 3 m2 each) had 
been removed from the main farmhouse and several of the surrounding barns 
(Figure 5). The damage was predominantly located on the south and east  
facing sides of each roof, with most damage lower down near the eaves,  
rather than near the roof ridge. Subsequent inspections showed that the whole  
farmhouse roof had been slightly displaced, and two of the chimney stacks were 
rotated from their original positions. A number of lead hips had been ripped 
from the roof. A small tree was uprooted in the farmhouse garden. Ivor also  
mentioned that one of the main beams (of very substantial thickness) in one 
of the barns had been split, but was still located in its original position. The 
wooden doors of this barn were ripped from their hangings. The damage  
suggested that the roof had been momentarily lifted and then settled back down. 
In general, the visible roof damage at the farm was indicative of a tornado of T2  
intensity, though the structural damage, as revealed by subsequent  
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investigations, suggests T3 intensity. 

5 and 6. The tornado moved parallel to, and just south of, a bridleway  
extending downhill to the east of the farm. It was in this area that the most  
severe tree damage had occurred, suggestive of a tornado of T3  
intensity. At point 5, three trees had been felled in a row that ran at right angles 
to the tornado track. One had been uprooted, one snapped approximately two  
metres above ground level and the other snapped just above ground level  
(Figure 6). Surrounding trees were untouched. The three felled trees lay  
approximately along the tornado track (i.e. towards the east-northeast). One of 
the snapped trees had been carried some 8 to 10 metres away from its stump, 
to the east-northeast. Plenty of other tree debris was also visible, much of which 
lay along the bridleway and in the adjacent field to the north (i.e. to the left of the 
tornado track). Some corrugated iron roofing material was also found between 
points 5 and 6, which Ivor confirmed had come from the farm, and this had 
originally been deposited in a tree. At point 6, several more large trees had been 
felled. Most of these had been uprooted, rather than snapped. 

7. An uprooted tree was visible on the shore of Drift Reservoir, visible from 
across the valley on the approach to Treganhoe Farm. 

8. Numerous branches had been stripped from small to medium-sized  
deciduous trees on the northeast shore of Drift Reservoir, and at the base of the 
adjacent hillside, approximately 0.3 km southeast of Skimmel Bridge. 

9. Many (perhaps 10 to 15) pine trees had been uprooted or partially uprooted 
(leaning on neighbouring trees), within a concentrated swathe, no more than  
20 m wide, just upslope from (east of) point 8 (Figure 7). At least three trees had 

Figure 6. Tree damage along the bridleway immediately east of Treganhoe Farm  
(damage point 5). © Matt Clark.
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been snapped several metres above ground level (Figure 8). A wider swathe 
of less severe tree damage, consisting of isolated uprooted trees and one or 
two large snapped branches, was evident immediately to the south within the 
woodland, over an area perhaps 100 metres in width. 

10. Further minor tree damage was evident at the northeast edge of the same 
woodland, as viewed from the bridleway at the top of the ridge northeast of Drift 
Reservoir. No damage was evident on the ridge itself. However, this area was 
very open, with only isolated trees and low, shrubby hedges, therefore there 
was little to be damaged.

11. There was no access to the area of woods just east of Tremethick Farm, 
which lay along an extension of the track discovered thus far. However, it 
was possible to view the woods from a distance (on the approach to Dennis 
Place). The photos suggest at least two trees had been uprooted in the woods  
(upturned branches were visible, which appeared much lighter than  
surrounding trees). However, as it was not possible to inspect the area at close 
hand, the extent and severity of damage could not be determined. 

12. Minor tree damage was evident along a 50 metre stretch of road near 
Lesingey Farm. Considerable destruction had been done to polytunnels in a 
neighbouring field to the northeast of the road. Much of the sheeting had been 
removed and was strewn across the field and in adjacent hedges. Some of 
the metal supports had also been scattered across the field, roughly along the  
direction of travel of the tornado. Ivor, of Treganhoe Farm, mentioned that some 
of the sheeting had been deposited in a building site on the western edge of 
Heamoor (~1 km to the east-northeast). However, no damage was known to 
have occurred in Heamoor itself, and no reports were known for any of the other 
suburban areas on the north-western edge of Penzance.

13. Further, minor tree damage (snapped branches in small, shrubby trees) was 
apparent along field boundaries to the northeast of the polytunnels. Although 
the track could not be investigated further northeast of this point, the lack of 
damage at Penzance suggests that the tornado lifted somewhere between  
Lesingey and the western edge of Heamoor. 

4. ST ERTH TORNADO
The following section describes results of the site investigation conducted by 
John Pask in the St Erth area, and elsewhere along the thunderstorm’s track, 
on 6 January 2012.

Following on from reports of damage to a farm near St Erth, I met the farm-
er, who was happy to show me the damage. However, he requested that his 
name and exact location of his farm to not be disclosed.  At approximately 0930 
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Figure 7. Tree damage within woodland ~0.3 km southeast of Skimmel Bridge (damage 
point 8). © Matt Clark.

Figure 8. Further damage in the woodland near Skimmel Bridge. Here, a small number 
of coniferous trees had been snapped several metres above ground level. © Matt Clark.
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UTC on 16 December, the farmer witnessed the tornado moving through his 
farm buildings. He said that he could not actually see a funnel, but observed  
debris violently rotating as the tornado moved in a west to east direction through 
his farmyard, and across nearby fields. A neighbour to the east of the farm  
apparently observed trees being thrashed about as the tornado left the  
farmyard and travelled across fields. The total length of observed  
tornado track was approximately 500 m, with the damage path at the farm being  
approximately 200 m in length, and around 30 to 40 m wide at its widest point.

i) Summary of damage
 A large barn, clad in corrugated steel sheeting had been substantially damaged.  
A section of it (approximately 25 m x 10 m) had been totally destroyed, with the 
300 mm wide, 4 m high steel ‘I-beam’ supports having been uprooted from the 
ground. The I-beams had been set 400 mm below ground in shallow concrete 
footings. Approximately 20% of the remaining corrugated sheets had been  
removed from the barn by the tornado and deposited over the surrounding  
farmyard and fields. 

A ‘tunnel’-shaped building with corrugated, asbestos/concrete roofing, had  
suffered damage to both ends. Corrugated sheets had been broken and/or  
removed from both ends of the building, which was orientated west–east. The  
concrete eastern end had been forced outwards, cracking two large concrete 
supports. It appeared as though the building had almost ‘exploded’ outwards 
at either end, with the majority of the centre of the building being generally  
unscathed. 

An old slate-tiled outbuilding had approximately one-third of its roof slates  
removed from the south-eastern part of the building, and had also sustained 
damage to some of the wooden roof supports. 

A small but heavy trailer in the farmyard had been lifted and dropped upside 
down, causing significant damage. 

A large number of curved, corrugated steel sheets had been lifted from the 
farmyard where they had been stored and carried over 200 m to the east by the 
tornado. Two of these sheets were still visible, 12 m up a tree, approximately 
200 m from where they were picked up in the farmyard. 

A hole, approximately 500 mm in diameter, had been punctured in a nearby 
asbestos/concrete-sheet-clad barn roof at a height of approximately 12 m, by 
debris. 
Some relatively minor tree damage was evident, although one large branch,  
approximately 300 mm thick, was split from the trunk of a mature tree. 
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ii) Other points of note 
The farmer confirmed that pea-sized hail was falling at the time of the tornado.  
Clothes hanging on a washing line approximately 40 m due south of the tornado 
damage path were still on the line after the storm had passed. 

iii) Further investigations along the path of the thunderstorm
After completing investigations at the farm, I drove in a general south-westerly 
direction towards Sancreed, criss-crossing the path of the storm cell in order to 
determine whether any other tornadoes had occurred. No additional evidence 
of damage was observed.
I also drove from Sennen Cove, following the reported sighting from this  
location of the waterspout at 0900 UTC, inland towards Sancreed. No  
evidence of damage was observed; however, the land is sparsely populated 
in this area, and there is little mature tree cover to indicate potential tornado 
damage.

5. SUMMARY
Site investigations revealed that two T3 tornadoes occurred over west  
Cornwall on 16 December 2012, in association with a small supercell  
thunderstorm that developed over the sea and subsequently made  
landfall near Sennen. Eyewitness reports suggest that the cell also produced a  
waterspout prior to its landfall at 0900 UTC. The storm developed within a  
returning polar maritime air mass that was convectively unstable to the  
prevailing sea surface temperatures. Although weather models indicated  
generally rather weak vertical wind shear within this air mass (<= 20 ms-1 in the 
0 - 6 km layer), observations reveal that much stronger shear was present in the 
immediate storm environment, ahead of an eastward-moving trough that was 
embedded within the polar maritime air mass. 
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TORRO TORNADO DIVISION REPORT:
January to April 2013

BY PAUL R. BROWN AND G.TERENCE MEADEN

January 2013 was mild at the beginning and end but cold and snowy in the middle. One 
waterspout and one tornado were reported this month. After mild westerlies at the start of 
February, colder weather soon returned with further snow in places, but the second half 
of the month was mainly dry. There was just one tornado this month. March 2013 was 
a very cold month with east winds and snow: there were three reports of funnel clouds 
and one land devil. Cold weather continued for the first week of April but the remainder 
of the month was milder and rather unsettled. Two land devils and a funnel cloud were 
reported this month; there were also two reports of ‘tornadoes’, both of which were too 
uncertain to count.

WS2013Jan27 offshore Clevedon, Somerset (c 51° 29’ N 2° 49’ W, ST 4376)
 The Bristol Evening Post of the 28th January published a 
photograph of this waterspout taken by Ms Sue Hewitt from between Clevedon 
and Portishead at about 1300 GMT. The picture shows a well-formed spout  
reaching from cloudbase to sea. At 1200 GMT a brisk westerly airstream  
covered the British Isles associated with a very deep depression of 941 mb 
south of Iceland. There were scattered showers, mainly in the west and north, 
quite a few of which were thundery.

Wind/tn2013Jan31 Neyland, Pembrokeshire (51° 43’ N 4° 57’ W, SM 958053)
 The Western Telegraph of 31st January reported that two motor cars 
and two ‘properties’ (i.e. houses) had been damaged by high winds during the 
night at about 0300 GMT. Roofs were blown off the houses in Church Lake  
Terrace, Neyland, and a telegraph pole was toppled (the cars were hit by falling 
debris). Although not attributed to a tornado, conditions were suitable for such 
an occurrence (possibly T3).
 At 0000 GMT a low, 984 mb, off northwest Ireland was moving quickly 
east into Scotland; its occlusion was crossing eastern Ireland followed by a brisk  
westerly airstream. There was a band of quite heavy rain on the front, which was  
accompanied by widespread thunderstorms over Ireland, but these became 
more isolated after it crossed the Irish Sea; it also gave gusts of 60 knots on 
parts of the Welsh coast.

TN2013Jan31 Congleton, Cheshire (53° 10’ N 2° 12’ W, SJ 871640)
 Mr Anthony Morley contacted us to report a tornado that passed his 
house in Bankhouse Drive, Congleton, at 0435 GMT. After an overhead flash 
of lightning and instant thunder there was hail and then an extreme wind which 
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lasted about 30 seconds; looking out of the window he saw the wind column, 
clearly rotating and no wider than a motor car, passing a street light. There 
did not appear to be any damage. Force T0. Both this and the Neyland event  
appear to have occurred on the occlusion.

TN2013Feb05 Bridgwater, Somerset (51° 08’ N 2° 59’ W, ST 315370)
 This is the West Country (6th February) reported that a 
‘mini-tornado’ removed tiles from the garage roof of Ms Jenny Vincent in  
Avalon Road, Bridgwater, at about 0100 GMT. She said: “... I could hear the wind  
howling and shaking things outside ... Then I just felt this enormous pressure 
like the windows were going to smash, followed by a loud noise unlike anything 
I’ve heard before, then the sound of breaking glass”; and her father added: “... it 
woke me up. It took out the power in the street lights temporarily. The force was 
amazing. There was a roaring sound which lasted a few minutes. I looked out 
the window and saw the rain was swirling like a miniature tornado”. Force T1.
 At 0000 GMT a deep depression, 967 mb, was centred near the Faeroe 
Islands and a strong westerly airstream covered the British Isles. There were 
widespread showers during the night, some of which were thundery and squally 
(gusts over 60 knots were reported at Scilly, Culdrose, and Pembrey Sands).

FC2013Mar09 near Ilchester, Somerset (c 51° 00’ N 2° 41’ W, ST 5222)
 This is Somerset (a composite of local newspapers) of 10th March 
published a photograph taken by Mr Rob Shaddick from the A37 road near 
Ilchester at about 1600 GMT the previous day. It shows a well-formed funnel 
cloud reaching about halfway to the ground. At 1200 GMT an easterly airstream 
covered northern Britain while shallow low pressure covered the south; a minor 
trough was moving northeast across southwest England giving a band of rather 
heavy showers while north and east England had more persistent rain.

FC2013Mar18 Harrow, Greater London (51° 34’ N 0° 23’ W, TQ 1287)
 Mr Mark Joseph witnessed a funnel cloud at Rayners Lane,  
Harrow, at 1325 GMT, followed by thunder and hail. At 1200 GMT a complex low,  
991 mb, was centred in the English Channel, while an easterly airstream covered  
northern Britain. Showers, locally thundery, affected the Home Counties, and 
more persistent rain or snow fell in places further north.

FC2013Mar20 Bolventor, Cornwall (50° 34’ N 4° 36’ W, SX 1677)
 John Pask of TORRO photographed a funnel cloud over Bodmin Moor, 
about 0.5 km northwest of Bolventor, from 1740 to 1750 GMT. It formed from a 
shower cloud and was quite long when first sighted but shortened by the time of 
the photograph. At 1800 GMT the British Isles lay in a col between low pressure 
to the west and east, and high pressure to the north and south; a shower trough 
lay from north Ireland to the central English Channel. There were showers near 
this trough and near eastern coasts.
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LD2013Mar31 Peterborough, Cambridgeshire (52° 36’ N 0° 15’ W, TF 182017)
 The Peterborough Telegraph of 31st March reported that a ‘tornado’ 
had ripped up soil and debris and destroyed a greenhouse on allotments at the 
end of Fane Road, Walton, at about 1330 GMT (witness Mr Nigel Smith). At 
1200 GMT England and Wales were in the circulation of a small high, 1018 mb, 
in the North Sea. The day was fine and cold with variable cloud and very low 
dewpoints.

LD2013Apr07 Pen-y-groes, Carmarthenshire (51° 49’ N 4° 04’ W, SN 578145)
 Mr Timothy Drake reported that a whirlwind about eight feet in diameter 
raised dust, leaves, and a child’s toys in his grounds at Gate Road during a 
period of 20-30 seconds in the early afternoon. At 1200 GMT a southeasterly 
airstream covered the British Isles between a high, 1022 mb, in the North Sea 
and a low, 990 mb, off southwest Ireland. England and Wales were fine but 
rather cold.

Wind2013Apr14 Knottingley, West Riding of Yorkshire (53° 42’ N 1° 16’ W, SE 
490231)
 Mr Paul Thompson submitted a report of a ‘tornado’ in the early  
afternoon, which caused damage in gardens and to the flat roof of a 
block of flats at Pinewood Place, Knottingley. At 1200 GMT a brisk south- 
southwesterly airstream covered the British Isles associated with a complex 
low, 968 mb, south of Iceland; a cold front moved slowly east across England 
and Wales during the afternoon. There were outbreaks of rain on the front, and 
a few showers elsewhere. Although the wind damage might have been on the 
front there was nothing to confirm a tornado (gusts exceeded 40 knots in places 
ahead of the front).

TN?2013Apr18 Cheddar, Somerset (51° 17’ N 2° 46’ W, ST 463535)
 The Cheddar Valley Gazette of 18th April suggested that a 
‘mini-tornado’ might have been responsible for minor damage in the town. Ms 
Pauline Goodfellow of Tor View had pieces of plastic cladding stripped from 
her bungalow at 1700 GMT, when the sky went ‘pitch black’ and she heard a  
roaring noise and saw ‘rubbish flying around’. There was also a report of mature 
conifers blown down near Burrington, at grid reference ST 4657. At 1800 GMT 
a westerly airstream covered England and Wales behind a deep low, 981 mb, 
over Scandinavia. Showers had passed through Somerset earlier in the after-
noon but had cleared away to the east by the reported time of the wind damage. 
Without better evidence this cannot be counted as a tornado.

LD2013Apr26 Melksham, Wiltshire (51° 21’ N 2° 08’ W, ST 9162)
 David Richards of TORRO observed a whirlwind sucking up leaves 
and rubbish near his house at Bowerhill at 1550 GMT. It lasted a minute and 
a half. At 1200 GMT an unstable northwesterly airstream covered the British 
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Isles between a low, 1001 mb, over Scandinavia and a large high, 1047 mb, in  
mid-Atlantic. Showers, some thundery, were widespread over Ireland, Scotland, 
and northern England, but more scattered further south.

FC2013Apr27 Norwich, Norfolk (c 52° 36’ N 1° 17’ E, TG 2305)
 An anonymous photograph was received of a small funnel cloud just 
south of Norwich, seen at about 1050 GMT. At 1200 GMT a north to north-
easterly airstream with shower troughs covered England and Wales while a 
ridge of high pressure from the Atlantic covered Scotland and Ireland. Showers 
developed quite widely in central and eastern England, some of which turned 
thundery in the afternoon.

Amendment to report for May 1997 (published in J. Meteorology, UK. vol. 23 pp. 
140-145)
FC1997May17 Tytherington, Gloucestershire (c 51° 35’ N 2° 30’ W, ST 6688)
 This was originally dated rather uncertainly as 18th May but later  
information (via Jonathan Webb and Harry McPhillimy of TORRO) indicates that 
17th was the correct date.

Correction to report for TN2012Aug15 (published in Int. J. Meteorology, vol 37 
p130).
The summary mistakenly credited Tim Prosser and Justin Parker with the site 
investigation rather than Tim Sharp and Justin Parker.

New TORRO forum now online
The new TORRO  
forum went online in 
June 2013.

It is a private forum 
only available to 
TORRO members 
and individual IJMet 
subscribers. 

If you have not  
received a log on via 
email please contact 
membership@torro.org.uk
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In 1952, the Meteorological Office, as it was then known, published The  
Observer’s Handbook, which attained a 3rd Edition in 1969, and was a very 
useful source of information in those far-off pre digital days.

Stephen Burt saw the need for a new book on the subject, but nobody should 
think that this is merely an updated version of the earlier title. In fact, it is a 
very practical guide to all that a modern weather observer needs to know 
about measuring and recording weather observations. Obviously, it is primarily  
directed to the growing number of observers who use automatic measuring 
devices, and record the results direct on to their computers.

In Part 1, after an interesting opening chapter on the early history of weath-
er data recording, the book has chapters on “Choosing a Weather Station”;  
“Buying a Weather Station”; and “Site and Exposure - the basics”. In Part Two, the  
author deals with each of the weather elements that are recorded in turn, before  
turning to Dataloggers and AWS Software and Calibration. It is here that 
Stephen’s background in information technology is particularly useful.

The third part, is entitled “Making the Most of your Observations” and covers 
the collection and storage of data as well as an aptly named chapter, “Making 
Sense of the Data Avalanche”. There are four useful appendices, which include 
an invaluable List of Useful Sources and up-to-date websites.

Although this book, as indicated, is directed primarily to those using automatic 
weather stations, Stephen does devote a chapter to non-instrumental weather 
observing.

What is particularly striking about this book is the practical approach which 
the author brings to every chapter. Thus, in the Chapter called “Buying a  
Weather Station”, he sets out the advantages and disadvantages of the various  
automatic weather stations currently available, from ‘Entry-level systems’, 
through ‘Mid-range  systems ’ to ‘Advance systems’. In each case, there are  
excellent illustrations of the type of equipment available. Price and  
post-purchase support are given for each option, so that the reader can make 
informed decisions on what he or she can afford, and what is most suited to his  
requirements.

BOOK REVIEW: THE WEATHER OBSERVER’S 
HANDBOOK 

BY STEPHEN BURT
Cambridge University Press 2012  

£60.00 Hardback. 456pp. ISBN: 978-1-107-02681-0
£27.99 Paperback. 456pp. ISBN: 978-1-107-66228-5
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BOOK REVIEW: CLIMATE CHANGE: PICTURING 
THE SCIENCE

BY GAVIN SMITH AND JOSHUA WOLFE
W W Norton  & Company, Ltd. 75/76 Wells Street, London W1T 3QT 2009  

£17.99 Paperback. 320pp. ISBN: 978-0-393-33125-7

This is a collection of essays about climate change presented as a medical  
condition might be. Thus, Part 1 is entitled Symptoms; Part II, Diagnosis and 
Part III Possible Cures.

Part I consists of five essays, which include “Taking the temperature of the  
Planet”; “Changes in the North”; “Sea Changes and Going to Extremes”. There 
are three chapters in Part II “Diagnosis: Climate Drivers”; “Studying Climate” and  
“The Prognosis of the Climate”. There are only two chapters in Part III:  
“Getting our Technology Fix”, and “Preventative Planetary Care”. All chapters 
are profusely illustrated in colour, and, in addition, each of the three Parts has 
a Photo Essay.

As is always the case with any collection of essays, there is some  
unevenness of approach and style, but, overall, the standard is high, and the 
text clear and direct. There are no technical or mathematical expressions used, 
and the book is beautifully produced on high quality paper, which enhances the 
quality of the photographs.

Although the book is written by Americans for a predominantly  
American audience, it is far from irrelevant for British readers. Nor has it dated 
very much since its initial publication in the USA in 2009.

Whilst your reviewer would not describe it as a “must buy” book, it is  
certainly one that would please most non-specialists, and would make an ideal  
Christmas or birthday present. The price is very reasonable, and doubtless the 
book can be obtained for less on Amazon. P. R. 

It would be difficult to find a more comprehensive book on the subject, and 
one which must have taken many years of preparation and research. It will 
surely not be superseded, though one must hope that as the pace of modern  
instrumentation and recording continues, Stephen may, in due course, find the 
time to bring out a Second Edition. Meanwhile, for anyone thinking of investing 
in new instrumentation, or updating his or her existing instrumentation, this book 
is an essential pre-requisite. P. R.
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ABSTRACT: 157 known tornadoes are listed for Great Britain and Ireland for the 
years 1876-1900 together with their strengths, path lengths, and widths. 13 additional  
tornadoes are listed for the years 1801-1850 and 17 for the years 1851-1875.

INTRODUCTION
We present the fourth in a series of papers listing all known British and Irish 
tornadoes from the earliest times to 1960. This fourth list (Table 1) covers 
the years 1876-1900 and includes a total of 157 tornadoes for this 25-year  
period, making a cumulative total of 695 for all years up to 1900 (i.e. since 
AD 1054). The first three lists (years 1054-1800, 1801-1850, 1851-1875) were  
published in Brown, Meaden, and Rowe (2012, 2013a, 2013b), 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.

Table 1: Tornadoes in the British Isles 1876-1900.
Year Date Place County Grid Ref T L W Dn
1876 Sep 28 Cowes to 

Fareham
I. of Wight 
to Hants.

SZ~478936 
to SU5406

T7 L6 W4 SW

1876 Sep 28 Garsington Oxon SP5802 T2/3 S

1876 Sep 28 Meonstoke to 
Privett

Hants. SU632198 
to 
SU675269

T4 L5 W4 SSW

1876 Sep 28 Southwick Hants. SU~632088 T3

1876 Sep 28 Marsh Gibbon Bucks. SP6423 T2

1876 Sep 28 Salthill Park W. Sussex SU838060 T2 W5

1876 Sep 28 Takeley Essex TL5621

1876 Dec 1 Bournemouth Dorset SZ0790 T2+

1877 Jan 30 Camborne Cornwall SW658409 T2? NW

1877 early 
Feb

York N. Yorks SE592529 
to 
SE~594533

T3 L2 W5 SSW

TORNADOES IN GREAT BRITAIN AND 
IRELAND TO 1960:  

PART 4: YEARS 1876-1900

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
1877 Feb Christchurch Dorset SZ~1792

1877 Mar 22 Hereford Herefs. SO~5139 N

1877 Apr 4 Coleshill to 
Hams Hall

Warks. SP199896 
to 
SP206923

T4 L4 SSW

1877 Apr 4 Idridgehay Derbys. SK~288488 T2/3

1877 Apr 4 Wormley to 
Green End

Herts. TL3605 to 
TL330224

T4 L6 S

1877 Apr 4 Southborough 
to Leigh

Kent TQ5842 to 
TQ5646

T2/3 L4 SSE

1877 Aug 10 Alfold to  
Cranleigh

Surrey TQ031343 
to 
TQ054385

T2 L5 W4 SSW

1877 Aug 18 Telford Shrops. SJ6911 T0

1877 Aug 22 Ashbourne Derbys. SK1846 T3 W

1877 Aug 30 Cupar Fifes. NO356148 
to 
NO358162

T1 L3 SSW

1877 Sep 11 Linton to Little 
Abington

Cambs. TL5547 to 
TL5349

T3? L4 W3 SE

1877 Oct 14 
or 15

Frampton on 
Severn

Glos. SO7407 T3

1877 Nov 10 Royal  
Leamington 
Spa

Warks. SP317653

1878 Jun 9 Golant to 
Couch’s Mill

Cornwall SX1154 to 
SX149591

T4 L5 W3 SW

1878 Jun 26 Long Lawford 
to  
Little Lawford

Warks. SP4776 to 
SP4677

T3 L3 SSE

1878 Jun 26 Ashby Parva Leics. SP5288 T1/2

1878 Jul 27 Tiptree Essex TL956179 T2 W3 NE?

1878 Aug 3 Bristol Glos. ST~585732 T1 NE

1878 Aug 12 Wymondham Norfolk TG1101 T1/2

1878 mid-Aug Gogar Midloth. NT~178710 W2

1878 Aug 25 Shotts Lanark NS891592 W5 E?

1878 Oct 24 Whitfield to 
Deal

Kent TR3044 to 
TR3751

T3/4 L6 W7 SW

1878 Dec 25 Rattar Caithness ND2673 T1/2

1879 Jun 10 Blaydon Durham NZ~1863 T0

1879 Jun 12 Kilrea to Bann 
Valley  
(and beyond)

Derry to 
Antrim

C9212 to 
C~9314

SW
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Year Date Place County Grid Ref T L W Dn
1879 Jun 12 Bewdley Worcs. SO7872 T2 S or SW

1879 Aug 3 Birmingham Warks. SP0485 T1/2

1879 Aug 4 Beccles Suffolk TM4290 T2

1879 Aug 22 Hawkhead Renfrew NS~509625 T1 W2/3

1879 Aug 26 North Cave to 
Sancton (near)

Yorks,  
E. Riding

SE8932 to 
SE~8939

T2/3 L5 S

1880 mid-Feb [unknown] Somerset 
(south)

ST~31

1880 Jul 19 Helensburgh Dunbart. NS~3083 W

1880 Jul 19 Throckley to 
Walbottle 

Northumb. NZ151655 
to 
NZ165668

T2 L3 SW

1880 Jul 22 Oxwich Bay to 
Pen-clawdd

Glamorg. SS~5286 to 
SS5495

L5 SSW

1880 Jul 29 Whitchurch Shrops. SJ~550414 T1/2

1880 Aug 7 Campbeltown Argyll NR6822 to 
NR6923

T0 L3 W4 SW

1880 Aug 30 Cheddar Somerset ST4754 T0

1880 Aug 31 Fornham 
St Martin to 
Rougham

Suffolk TL8567 to 
TL9161

T1 L5 W3 NW

1880 Sep 16 
or 17

Seatown Dorset SY~420918 T2 ~S

1880 Sep 19 New Mills Derbys. SK000864 
to 
SK010863

T2 L2/3 W4/5 W

1881 Jul 30 Boston Lincs. TF331442 
to 
TF335445

T3 L2 W5 SW

1881 Jul 31 Bramham Park Yorks,  
W. Riding

SE408408 
to 
SE415428

T3 L3 W4 SSW

1881 Aug 9 Bricket Wood Herts. TL1202 T3 L2 SW

1881 Aug 19 Upton to 
Elsham

Lincs. SK8686 to 
TA0312

T3 L7 SSW

1881 Aug 25 
(or  
earlier?)

Dartmouth Devon SX8751 T2/3

1882 May 3 Tenbury Wells Worcs. SO584671 
to 
SO592689

T3 L3 W4 SSW

1882 May 3 Troway Derbys. SK~395795 
to 
SK401806

T3 L3 SSW
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Year Date Place County Grid Ref T L W Dn
1882 May 27 Arbroath Angus NO6440

1882 Jul 6 Whiteley Wood Yorks,  
W. Riding

SK~303845 
to 
SK311851

T2/3 L2/3 SW

1883 mid-Mar Eday Orkney Is. HY~5638 T1/2

1883 Sep 15 Huddersfield Yorks,  
W. Riding

SE1616 T1 W2/3

1883 Oct 15 St Just in 
Roseland

Cornwall SW850382 
to 
SW858393

T1 L3 SW

1883 Nov 4 Selsey W. Sussex SZ~8592 T2

1883 Nov 17 Shipham Somerset ST4457 T2/3

1883 Nov 17 Brympton 
D’Evercy to 
Yeovil

Somerset ST519155 
to 
ST567152

T4 L5 W

1883 Nov 17 Gosport to 
Portsmouth

Hants. SZ~5998 to 
SU644007

T2/3 L5 W3 WSW

1883 Nov 21 Langton  
Herring

Dorset SY6182 T2 W

1884 Aug 31 Ely Cambs. TL5380 T3 SW

1884 Sep 4 Mainland Orkney Is. HY3011 T2 W3 SE bec 
NE

1884 Dec 18 Boston Lincs. TF~3344 T2

1885 Feb 2 Sherlockstown Kildare N901242 T1/2 L0 SW

1885 Jun 7 Derby Derbys. SK338357 
to 
SK~349373

T2/3 L3 SW

1885 Sep 10 Rumford Cornwall SW~894702 T2/3 SW

1886 Jun 1 Sutton in the 
Elms to Blaby

Leics. SP5293 to 
SP5697

T3 L5 SW

1886 Jun 1 Sparham Norfolk TG0719 T2/3 L2 W5 SW

1886 Jun 14 Sholden to 
Deal

Kent TR3552 to 
TR3752

T2/3 L3 W

1886 Jul 23 Brightlingsea Essex TM0816

1886 Sep 4 Merthyr Tydfil Glamorg. SO0707 T2? N

1886 Oct 23 Camla Roscom. M8838 T3/4

1886 Dec 12 Coddenham Suffolk TM1252

1886 mid-Dec Garmouth Moray NJ3364 T3 N or NE

1887 Mar 9 Guston Kent TR3244 T2 NW?

1887 Sep 6 Manchester Lancs. SJ867927 T2 L3 W5 S
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Year Date Place County Grid Ref T L W Dn
1887 Nov 1 Llanfairfechan Caernarv. SH6874 T3/4 SSE

1888 Jan 27 
or 28

Jarrow Durham NZ330654 T1

1888 Jun 9 Langtoft Yorks,  
E. Riding

TA0166 E

1888 Jun 25 Adstock Bucks. SP7330 T3

1888 Jul 30 Aller Somerset ST4029 WNW

1888 Aug 25 Newquay Cornwall SW~807621 W4 SW

1888 Oct 28 Holm Orkney Is. HY4701

1889 Feb 11 Skinningrove N. Yorks. NZ7119 T2/3 N?

1889 May 24 Nottingham Notts. SK~5237 T2/3

1889 May 24 Mansfield Notts. SK538606 T2/3

1889 Jun 2 Chester to 
River Mersey

Cheshire SJ~430675 
to SJ~4377

T3/4 L5/6 S

1889 Aug 10 Plymouth 
Sound to 
Plymouth

Devon SX4851 to 
SX4853

L3 W5 S

1889 Aug 21 Pentre to 
Ruyton-XI-
Towns

Shrops. SJ3617 to 
SJ~4021

T2 L5 W5 SW

1889 Aug 21 Waterloo to 
Tilstock

Shrops. SJ4933 to 
SJ5237

T3 L5 W6 SW

1890 Jan 18 Picton Woods Pembroke SN0113 T3

1890 Mar 8 Bishopthorpe 
to Heslington

Yorks,  
E. Riding

SE5847 to 
SE6449

T3 L5 W7 WSW

1890 Jun 28 Workington Cumbria NX998288 T1

1890 Aug 16 Northampton Northants. SP~7560 T2

1890 Aug 23 Braintree Essex TL775254 T2?

1890 Sep 20 Methven Perths. NO005251 T1/2

1890 Sep 20 Hayling Island Hants. SZ716990 T3 SSE

1891 Apr 14 Fowey Cornwall SX111511 T1 ~NW

1891 Jul 8 Oakham Rutland SK8508 T4

1891 Sep 14 Tuddenham Suffolk TL7371 T3 SW

1891 Oct 15 Alderbury Wilts. SU1827

1891 Dec 7 Peterstow Herefs. SO5624 L3 W5

1892 Apr 15 Glasgow Lanark NS576650 
to 
NS581647

T2 L2 WNW

1892 May 31 Blakeney Glos. SO~6707 T2/3
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Year Date Place County Grid Ref T L W Dn
1892 Sep 21 Pennington Hants. SZ3193

1892 Oct 6 Ryde I. of Wight SZ5390 SW

1893 Jun 19 Ipswich Suffolk TM~1644

1893 Jul 2 Chester-le-
Street

Durham NZ274517 T2? W

1893 Jul 8 Peterborough 
area

Cambs. TL~1999 T3

1893 Jul 9 Pentrefelin Caernarv. SH528380 S or SW

1893 Jul 29 Sittingbourne Kent TQ9064

1893 Aug 20 
or 21

Belmullet Mayo F7032

1893 Oct 7 Pinner to  
St Albans

Gr. London 
to Herts.

TQ1289 to 
TL~1807

T3 L6 W4 SSW

1894 Apr 26 Breach Hill to 
Chew Magna

Somerset ST5459 to 
ST5763

T2 L5 SW

1894 May 26 Ludlow to  
Ashford  
Carbonell

Shrops. SO5175 to 
SO5270

T3 L5 W7 N

1894 May 26 Bodenham to 
Hereford

Herefs. SO5351 to 
SO~5140

T3 L6 W8 N

1894 May 26 Tenbury Wells Worcs. SO5967 T3

1894 Aug 10 Garboldisham 
to Thelnetham

Norfolk to 
Suffolk

TM0081 to 
TM0178

T1/2 L4 NNW

1894 Oct 24 Walpole St 
Peter area

Norfolk TF~5016 T3

1894 Oct 26 Stretton to 
Stocken Hall

Rutland SK9415 to 
SK9518

T3 L3 W5 S

1894 Oct 26 Little Bytham Lincs. TF0117 T1/2

1895 Jan 23 Bramley Surrey TQ0143 T3 L3

1895 Jan 23 Kingston upon 
Thames

Gr. London TQ~1870 T3

1895 Jun 1 Maldon Essex TL~844066 T2/3

1895 Mar 24 Marsham Norfolk TG1723 T3/4

1895 Jul 26 Rosedale N. Yorks. SE717951 
to 
SE~739964

T2 L4 WSW

1895 Aug 10 Rotherham 
(near)

Yorks,  
W. Riding

SK~4392 T4 L6 ~S

1895 Nov 10 
or 11

Bloxworth Dorset SY878937 
to 
SY891951

T3 L3 W5 SW
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Year Date Place County Grid Ref T L W Dn

1896 Jun 9 East Bower to 
Hamp

Somerset ST3237 to 
ST3036

T2/3 L3 W8 NE

1896 Jun 9 Glastonbury 
(near)

Somerset ST~5039 T1

1896 Aug 4 Eastbourne E. Sussex TV~614987

1896 Sep 13 Saffron 
Walden

Essex TL5438 T4

1896 Sep 17 Manchester Lancs. SJ856996 T3/4

1896 Sep 19 Shapinsay to 
Ward Hill

Orkney Is. HY4816 to 
HY5017

L3/4 SW

1897 May 30 Seaford E. Sussex TV4898 S

1898 May 31 Loughton Essex TQ4295 T3 L2 W5

1898 Aug 21 Haverfordwest Pembroke SM9515

1898 Oct 17 Cockington to 
Upton Valley

Devon SX8963 to 
SX9164

T3/4 L3 SW

1898 Oct 29 Camberwell Gr. London TQ326766 
to 
TQ321768

T3 L2 ESE

1899 Feb 8 Lichfield Staffs. SK1303 T3 L2 W5

1899 Mar 20 White Horse 
Common to 
Withergate

Norfolk TG3029 to 
TG3027

T1 L3 W3 N

1899 May 12 Barton-le-Clay Beds. TL074310 T1 E

1899 Jun 29 Walton-on- 
the-Naze

Essex TM2522 T0

1899 Jul 1 York Yorks. SE~5849

1899 Aug 15 Ravensthorpe Northants. SP6770 T2+

1899 Oct 1 Middle  
Winterslow to 
Apsley Copse

Wilts. SU237324 
to 
SU~322613

T4 L7 W6 SSW

1900 May 6 [unknown] Kent (east) TR T3

1900 Jun 21 Flint (near) Flints. SJ~2273

1900 Jul 29 Ellesmere Port Cheshire SJ~378749 
to 
SJ~398759

T3 L4 W5 WSW

1900 Dec 20 Riddell Roxburgh NT5124 T2/3

Table 2 gives the totals of tornadoes 1876-1900 by T-strength (where known) 
together with cumulative totals 1054-1900. 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.
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Table 2. Tornado totals in the British Isles by T-strength 1876-1900 and  
cumulative totals 1054-1900 (including additions from below).
Total T-strength

0 1 2 3 4 5 6 7 8 9
1876-
1900

5 17 40.5 49 12.5 0 0 1 0 0

1054-
1900

23 96 172.5 179 79 15 8.5 4.5 2 0.5

Table 3 gives the breakdown of tornadoes 1876-1900 by month of the year  
together with cumulative totals 1054-1900 (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 1876-1900 and cumulative 
totals 1054-1900 (including additions from below)
Total Month

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1876-
1900

5 6 6 7 13 20 18 31 22 14 8 7

1054-
1900

24 17 13 18 40 87 124 127 88 83 35 30

AMENDMENTS AND ADDITIONS TO PARTS 2 AND 3
Amendments to Tornadoes in Great Britain and Ireland to 1960: Part 2 – years 
1801-1850. Table 1.

The entries for:  1819 Sep River Severn  1849 Oct 20 [Banffshire coast]
 are replaced as follows:

Year Date Place County Grid Ref T L W Dn
1819 Jul 30? River Severn 

(between Old 
and New  
Passages)

Glos. ST~5587 SW?

1849 Oct 20 Whitehills Aberdeen NJ6565 SW

Additions to Tornadoes in Great Britain and Ireland to 1960: Part 2 – years 
1801-1850. Table 1.

Year Date Place County Grid Ref T L W Dn
1838 Jun 18 Bath Somerset ST~7464 T2

1845 Jul 6 Martley Worcs. SO717554 
to
SO746590

T3 L4/5 SW
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Year Date Place County Grid Ref T L W Dn
1846 Mar 16 Christchurch Dorset SZ~1592 T3

1846 Jun 26 Edenbridge Kent TQ440475 T2/3 L2/3 S

1846 Jul 5 Isleham Cambs. TL6474 T2/3 ~W

1846 Aug 13 Kilsby Northants. SP5671 T2

1847 Jul 22 Newton Caithness ND~348496 T2

1847 Sep 16 Preston Lancs. SD~540307 T2/3

1848 Aug 21 Hexton Herts. TL108305 T4 L2 ~S

1848 Aug 21 Sutterton to 
Wainfleet St 
Mary

Lincs. TF2835 to 
TF4957

T2 L7 SW

1848 Aug 30 Dyce to Bridge 
of Don

Aberdeen NJ8812 to 
NJ9210

T2 L4/5 WNW

1849 Feb 28 Bulbarrow Hill Dorset ST7705 T1/2

1850 Sep 30 Trowbridge Wilts. ST855566 T2/3 N

Amendments to Tornadoes in Great Britain and Ireland to 1960: Part 3 – years 
1851-1875. Table 1.

The entries for: 1851 Oct 5 Limerick  1852 Jul 23 Dymock
  1852 Sep 12 Lower Dunsforth 1853 Mar 5 Banff
  1853 Aug 26 Bristol  1856 Sep 22 Shrivenham
  1857 Jul 16 Wick
are replaced as follows:

Year Date Place County Grid Ref T L W Dn
1851 Oct 5 Limerick Limerick R573574 to 

R584570
T4/5 L3 W4/5 WNW

1852 Jul 16 Dymock to 
Donnington

Glos. to 
Herefs.

SO6931 to 
SO719346

T4 L5 SSW

1852 Sep 5 Lower  
Dunsforth

Yorks,  
W. Riding

SE448643 T1/2 L3 W5 E or NE

1853 Feb 26 Banff Banffs. NJ688647 T2 W2/3 NE

1853 Aug 26 Wrington to 
Bristol

Somerset to 
Glos.

ST469602 
to 
ST560782

T3 L6 SSW

1856 Sep 22 Shrivenham to 
Shellingford

Oxon. SU237876 
to 
SU322941

T3/4 L6 SW

1857 Jul 2 Wick Caithness ND363510 
to 
ND371510

T2 L2 W
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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
1851 Aug 17 Ulverston Cumbria SD285785 T2

1851 Oct 1 Portland Dorset SY~6876 to 
SY682788

T2 L3/4 ~S

1851 Oct 4 Monksilver Somerset ST063385 T3

1852 Oct 6 Bishop’s 
Stortford

Herts. TL487215 
to 
TL492209

T2 L2/3 NW

1852 Nov 3 Blackheath Essex TM0021 T1

1852 Nov 11 Great  
Burstead

Essex TQ6892 T2

1853 Jun 16 Deeping Fen Lincs. TF~1916

1853 Jul 9 Olney Bucks. SP8850 T0/1 SE

1854 Jan 20 Newton 
Stewart

Wigtown NX413588 
to 
NX383698

T3 L6 ~S

1855 Jul 19 Greenham to 
Bucklebury

Berks. SU4964 to 
SU~5269

T2 L5 W4/5 SSW

1855 Jul 29 Cumberworth Lincs. TF5073 T1

1856 Aug 20 Carlton Colville Suffolk TM511902 T2 SSE

1856 Sep 22 Homington to 
Clarendon

Wilts. SU~123260 
to 
SU194285

T3 L5 WSW

1856 Sep 22 Newhaven E. Sussex TQ433018 T1 ~SW

1856 Sep 22? Alton (near) Hants. SU~7139 T1/2

1858 Jun 15 Durham Durham NZ2742 T1

1859 Jun 5 Maidstone Kent TQ759555 T2 SW?
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THE POLAR LOW AND ARCTIC FRONT 
OF 8 DECEMBER 1967

BY WILLIAM S. PIKE

ABSTRACT: Continuity back-tracking suggests that this polar low developed over 
the relatively warm waters of the Denmark Strait during the evening of 6 December  
1967. Once formed, surface synoptic charts indicated a continuous deepening of this  
early-season feature at a steady rate of 2 hPa every 3 hours, on thickness charts, 
as a ‘left-exit’ feature of the North Atlantic thermal jet stream (after Sutcliffe  
Development Theory), until midday on the 8th. Earlier, the warm-cored polar low “M” 
had split into two centres, which ‘dumbelled’ around each other briefly while crossing the 
south-west peninsula between 0700 and 0800 UTC, re-unifying as a single centre over 
the English Channel by 0900 UTC on the 8th. This temporary ‘dumbelling’ appears to have  
‘sharpened’ the Arctic front, which produced storm force winds locally, and nearly a foot 
(30 cm) of snow along the West Sussex coast, particularly in Brighton, during the day. 
Some computer reanalysis simulations model these features. 

HISTORICAL INTRODUCTION 
In the era of ‘TIROS-9’ and ‘ESSA-6’ meteorological satellites, priority was then 
still being given to the analysis of daylight cloud-cover photography over the  
entire globe, and Automatic Picture Transmission (APT) had only recently  
become possible in 1967. In those days, the Met Office used a KDF-9  
computer with a horizontal resolution of 300 km, so it was easy to overlook a 
small, fast-moving development, if it occurred at night and over a data-sparse 
ocean. 

Certainly the morning Daily Weather Report issued on 7 December 1967 
(DWR No.38731) gave only the flimsiest indication of Low “M” on the 0600 
chart, simply mentioning “minor troughs” expected to move southwards in the 
cold northerly airflow, while the Central Forecasting Office (CFO) Bracknell had 
analysed the centre of Low “M” as having deepened to 1022 hPa just north of 
Ocean Weather Ship (OWS) “I” by that time. 

Perhaps it was the general lack of data that caused subsequent  
researchers (e.g., Stevenson, 1968; Harrold and Browning, 1969) to  
concentrate mainly on the second Low “P” of 9 December 1967? It was  
almost as if Low “M” studiously avoided detection by surface land stations 
and ships during the critical time for forecasters preparing the morning press  
predictions, having ‘data cut-off time’ of 1800 UTC observations (a tradition  
established when Robert Scott, then Director of the Met Office, came to a  
financial arrangement with the Editor of The Times who first published a 
morning forecast chart (based on the previous evening’s 1800 reports) on  
January 1, 1876 (Monmonier, 1999, p.157)).
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SURFACE SYNOPTIC CHARTS 
Figure 1 is a reanalysis of the surface mesoscale British Isles chart for 
1800 UTC on the evening of the 7th of December. Isobars are drawn at 
1 hPa intervals, and nowhere is the pressure falling more than the  
2.5 hPa recorded in the past 3 hrs at Malin Head, where hail showers were  
being reported. There appears to have been what was, 20 years later,  
identified as the “North Channel convergence line” (Monk, 1987). Marked by 
a wind parallel line of hail, sleet and snow showers this narrow feature seems  
really a latent arctic front, between Polar maritime (Pm) and the more direct 
Arctic maritime (Am) northerlies further east. Only by ‘back-tracking’ on the  
continuity chart was Low “M” found and analysed with a central pressure of 
1014 hPa, at that time. Still not conceived as a definite threat to the ‘morning 
rush hour’ in England, the feature may well have passed southwards across 
Ireland without further deepening, certainly the forecast chart in The Times (not 
shown) indicated that was the current thinking.

By 2100 UTC on the 7th, there was moderate snow falling across much 
of Northern Ireland, and the polar low had deepened to 1012 hPa (see  
Stevenson, Fig. 2, p.157). An Arctic front was beginning to form where the 
North Channel convergence line had been 3 hours earlier, and although there 
were still no really low temperatures evident across the province, the snow then 
turned heavy at Belfast (Aldergrove) for the 2200 and 2300 UTC observations. 

2200 UTC was the shift handover time at Abingdon Met Office where the  
conversation between evening and night duty forecasters was overheard by 
this 19-year-old author who was also on the night shift as a Scientific Assistant. 
“There’s a small depression giving snow over Northern Ireland and if it does 
come our way, it will be just right for the morning rush hour!” “Has there been 
much snow there?” “Quite a bit I think, but Upavon aren’t sure if it will come this 
far east and haven’t issued a Snow Warning just yet”. 

The prevailing weather was frosty but dry and I remember thinking to myself 
“Oh dear! The councils will not have salted the roads this evening so that 
means telling them in the morning!”. As a young man, I didn’t yet understand the 
costs of “crying wolf”; when spreading road salt unnecessarily on the roads of  
Berkshire, Buckinghamshire and Oxfordshire would cost a five-figure sum. This 
decision being made by a Chief Forecaster at the main Met Office, Upavon, 
in Wiltshire, was equally hard to grasp because Abingdon had been a ‘Group  
Station’ itself during World War Two, and still had the ‘satellite’ stations and 
warnings commitments to match. 

Figure 2 gives the synoptic chart for midnight, by which time Low ‘M’ had  
deepened to 1010 hPa near Dublin, where pressure had fallen by 6 hPa 
in the past 3 hours at the airport. There was continuous moderate snow at  
Ronaldsway on the Isle of Man. By 0100 UTC, this moderate snow had showed 
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Figure 1. Mesoscale surface synoptic chart for 1800 UTC on 7 December 1967. Drawn 
and analysed by the author based on information supplied by the Met Office. Isobars at  
1 hPa intervals. North Channel convergence line drawn conventionally (after Monk, 
1987) 
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Figure 2. Mesoscale surface synoptic chart for 0001 UTC on 8 December 1967. Plotted, 
drawn and analysed by the author based on information supplied by the Met Office. N.B. 
The North Channel convergence line has evolved into an arctic front, separating arctic 
maritime air (with lower dew points) from polar maritime air. Continuity of Low ‘M’ centre 
is given by ‘back-tracking’ on hourly synoptic charts and North Atlantic charts in Met  
Office Archives, Exeter. 
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up at Liverpool airport (although not at Blackpool nor at Manchester), and after 
studying the upper air data for midnight, our main Met Office at Upavon issued 
a snow warning at 0200 UTC. My forecaster then decided that we should not 
wake people up at this time, but to wait until the morning, before acting. 

It is easy to be wise after the event, but at that time, and in the ‘inquest’  
afterwards, I remember overhearing our forecasters sounding quite  
incredulous that this little polar low had continued deepening by 2 hPa every  
3 hours (as it had done) and caused so much trouble. Figure 3 is a  
continuity chart made by using ‘back-tracking’ and the assumption that, once 
formed over the relatively warm waters of the Denmark Strait during the evening 
of the 6th (somewhere between Keflavik, OWS “A” and Greenland), Low ‘M’ 
had continued to develop steadily at this rate of 2 hPa every 3 hours along its 
path towards the UK. 

The upper air temperature sounding for Keflavik at midnight on 7 December 
1967 (given in Harrold and Browning, 1969, p.719) was deeply unstable to 
sea temperatures of 6-7°C, as observed by the American OWS “A”, whose  
observations register records cumulonimbus and snow showers between 1700 
and 1940 UTC in the evening of the 6th; one could argue, as the first signs of 
Low ‘M’ developing as a ‘CISK’  (Conditional Instability of the Second Kind, after 
Økland) feature, near 64N 31W by 2100 UTC in Figure 1. 

As to why Low ‘M’ continued to deepen until reaching the French coast  
during the afternoon of the 8th, Figure 4 is a presentation of the  
1000-500 hPa thickness charts for midnight on the 7th and 8th, which shows 
Low ‘M’ entering the “left exit” area of the North Atlantic thermal jet, a position 
thought highly favourable for development (after Sutcliffe and Forsdyke, 1950, 
see Fig. 24 on p. 211). 

Figure 5 gives the surface synoptic chart for 0600 UTC on the 8th by which time 
it seemed to me that we should be shouting “Polar Bear” rather than just “Crying 
Wolf”! The observations coming through on the teleprinter showed that Low “M” 
had deepened to 1006 hPa and was centred near Cardiff. Both the Mumbles 
Lighthouse and Cardiff Rhoose airport reported pressures of 1006.3 hPa and 
the centre of low pressure was then situated between these two stations. At 
Abingdon, the snow started falling in earnest at 0620 UTC, and this coincided 
with air traffic control opening up, also the forecaster issuing our snow warning 
that “About one inch of snow is expected to fall this morning”, which had to be 
telephoned out to some 26 councils (in an alphabetical list) and about eight RAF 
recipients. 

Generally speaking, those councils at the top of the list (e.g., “A” for  
Abingdon Borough Council and “B” for Berkshire County Council) received their  
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Figure 3 Large-scale continuity chart showing positions of Low ‘M’ deduced by 
‘back-tracking’ from its formation at around 2100 UTC on 6 December until its filling  
rapidly over France 48 hrs later. Drawn by the author based on information supplied by 
the Met Office. 
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Figure 4. 1000-500 hPa Thickness charts for (a) 0001 UTC on 7 December 1967 and  
(b) 0001 UTC on 8 December 1967, drawn by the author from Daily Aerological Record  
Information supplied by the Met Office. Position of Low ‘M’ at these times is given 
near the ‘left exit’ of the Atlantic thermal jet stream (after Sutcliffe & Forsdyke, 1950), a  
favourable area for development. 

warnings before 0700 UTC, so their men could be out reasonably early  
gritting and clearing the snow. However, places further north where the snow 
had started earlier (e.g., Bicester, Banbury and Buckingham) were very quick to 
point out that there was “already more than an inch outside and it’s beginning to 
blow about in a strong wind”. Incoming telephone calls about the snow had to be 
answered as and when we could, in order to clear the lines for outgoing calls, so 
therefore it was after 0700 UTC when places further down the alphabetical list 
(e.g.,”N” for Newbury Town Council and “O” for Oxford City Council) received their 
official snow warning. This inundation of incoming calls became steadily worse 
as more and more public service calls were put through to us on RAF lines, and  
unfortunate councils low down on the list (e.g.,”W” for Wantage and Witney) 
had still not received our snow warning when the day shift arrived at 0800 UTC.  
It was a case of having been overtaken by events, which were worse than  
expected.

Figures 5, 6 and 7 show that shortly after 0600 UTC a new centre “Low N” formed 
in the lee of Dartmoor over the warmer waters of the English Channel (around  
11-12◦C) and by 0700 UTC (Figure 6) this little depression had swung very 
rapidly north-eastwards over Lyme Bay, and was passing just to the north of 
Portland Bill lighthouse. 

These two centres “dumbelled” around each other, with the original “Low 
M” transferring rapidly south-eastwards from the Bristol Channel to replace  
“Low N” near Portland Bill by 0800 UTC (Figure 7 also shows the Bournemouth 
Hurn airport barogram’s  “double dip” caused by both depressions passing 
nearby – see inset chart) 
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Figure 5. Mesoscale surface synoptic chart for 0600 UTC on 8 December 1967. Drawn
and analysed by the author based on information supplied by the Met Office, N.B. a 
SFLOC report near the French coast in response to sea surface temperatures of +12°C 
in the English Channel (circled numeral).
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The Arctic front (next section) became sharper and its passage more marked by 
a period of heavier snow during this period between 0600 and 0900 UTC, when  
Low “M” re-unified as a single centre over the English Channel again (Figure 8), 
still deepening at 1004 hPa. 

I remember it taking me nearly an hour to push my bicycle back the  
2 miles to The Oriel Hotel in Ock Street, Abingdon, a journey usually taking  
20 minutes, because the snow had suddenly become 10 cm deep with drifts 
forming in the strong winds and low temperatures near minus 3°C that had also  
unexpectedly developed, reducing road salt effectiveness. This was first  
mentioned by Stevenson (1968, p.157), and then became highlighted by 
a House of Commons exchange “Snow and Ice Clearance” (reported in  
HANSARD, V.756, c218W) which occurred on 14 December 1967, in which the 
Minister of Transport, Mr Carmichael, stated that difficulties had been caused 
particularly by the snow falling “while there was much traffic on the roads which 
impeded the effective use of snow-clearance equipment”. There was much  
behind-the-scenes criticism of the Met Office not warning the council  
authorities early enough, also Roger Gresham-Cooke (1907-1970), MP 
for Twickenham, and long-standing representative of the road haulage  
industry, added that he too had been inconvenienced that day (Letter to the 
Editor, Weather, 23, p.256) and he was interested by the ‘road salt debate’ with 
regard to volume of traffic flow being a factor in operations. 

Where untreated, any small incline in a road caused trouble. The main  
arterial A34 road became totally impassible for car transporters heading for  
Southampton Docks from Birmingham, where they met the scarp slope of 
the Berkshire Downs at Gore Hill and jack-knifed in the snow. Local buses  
taking workers to Harwell and other vehicles caught up in the pandemonium 
were still there next afternoon. I witnessed the jam still in place from my bus  
travelling from Abingdon to Wantage via Rowstock Corner, on Saturday. The 
scene was very similar to that shown in Figure 1 of Stevenson, (1968, on p 161).  
Buried (equally deep) on page 24 of the Newbury Weekly News for 14 
December 1967 under the heading “Snow storm catches town on the hop” was 
Mr John Knowles’ statement “The first snow warning received was at 0715 UTC 
that morning, an inch of snow was forecast by the Met Office at Abingdon, but 
four or five inches fell” said the Borough Surveyor for Newbury. 

Headlines in The Oxford Mail on Friday the 8th told a similar story of the 
morning ‘rush hour’ becoming “The Great Slither” and a “Gritty Struggle 
for Councils” under the banner headline of “Oxford Area Chaos”. Deputy  
Engineer Mr Frank Beaumont of Oxford City Council also commented “Our  
warning came rather late” adding that although work began salting roads  
‘shortly after 0700 UTC’ not every part of the city could be dealt with at once.  
Oxfordshire County Council said they had no warning of the snow and were 
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Figure 8. Mesoscale surface synoptic chart for 0900 UTC on 8 Dec.1967. Drawn and  
analysed by the author based on information supplied by the Met Office. N.B.  
Low ‘M’ has resolved itself into a single centre again of 1004 hPa as it continues  
deepening over the English Channel. Thunder was reported from Lee-on-Solent at 0915 
UTC, with snow. 

not called out until 0730 UTC, with a resulting tailback of six miles on the A423 
from Carfax to Kidlington and beyond, also an eight-mile-long tailback from  
Woodstock to St Giles in Oxford on the A34. A time-and-motion study would  
indicate that I had only warned Mr Beaumont of the snow between 0715 UTC  
(Newbury Town Council) and 0730 (Oxfordshire County Council) on my  
alphabetical list, because of the weight of incoming telephone calls blocking 
outgoing ones! 
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Once 10 cm of snow has fallen it changes the albedo of the ground which 
cools to the lower dew points of the Arctic maritime air following, so, maximum  
temperatures in the affected areas only rose to around -2°C on low ground and 
-3 to -4°C on higher ground where drifting occurred. The Oxford Mail reported 
railway points freezing and re-freezing, also many minor accidents on the ice 
plus scores of abandoned vehicles on roads. Problems were worse wherever 
there was a substantial covering of new snow. 

Figure 9 shows the synoptic situation at midday on the 8th, when Low “M” 
had reached its lowest central pressure of 1003 hPa in mid-Channel, before  
filling slowly after 1500 UTC when it reached the Normandy coast of north-
ern France. Low ‘M’ was being replaced by a new Low “P” in the top-left of 
the chart, which was the main subject of Harrold and Browning (1969). Figure 
9 also shows the Arctic front (AF) never travelled far from the Sussex coast, 
and, at this time, it was temporarily returning northwards towards East Sussex, 
where it started snowing in Hastings at 1240 UTC, having previously been dry 
there during the morning. 

UPPER AIR INFORMATION 
Figure 10 shows the two separate airmasses on the Camborne radiosonde  
ascent for 1130 UTC on the 8th, the colder, denser Arctic maritime (Am)  
airmass typically having a tropopause much lower down at about 500 hPa 
than is usual for Polar maritime (Pm) tropopauses near 250 hPa. The other  
pronounced feature is the strong northerly jet stream above 450 hPa, with a 
maximum wind of 350°/144 kn at 8,820 m, on the western flank of the polar low, 
these winds only decreasing above the higher tropopause to 81 kn at 200 hPa. 

Figure 11 (a and b) gives the temperature profiles further east at Crawley  
(radiosonde ascent with start time of 1130 UTC in (a)) with the  
Cardington ‘Balthum’ (temperatures measured by a captive kite balloon which 
was slowly winched aloft allowing five minutes for the thermometers to settle at 
each set height, starting at 1105 UTC and finishing at 1220 UTC in (b)). With 
the radiosonde balloon rising at 1000 ft (300 m) per minute it was like Aesop’s 
fable of “the tortoise and the hare” in terms of a time and motion study of which 
ascent finished first! Both profiles show very cold Arctic maritime (Am) air in 
the lowest 300 m, which was drier at Cardington where the skies had cleared. 
However, the air was more moist at Crawley in Sussex, close to Gatwick airport 
(see next section’s  profiles) where it was still snowing some 60 minutes after 
the Arctic front (AF) had headed southwards through the area, with the cold air  
‘undercutting’ beneath the AF temperature inversion. In this sounding, the upper 
winds at and above 700 hPa had turned south-westerly at Crawley, explaining 
why medium level cloud spread back northwards over Sussex during the after-
noon, with delayed frontal clearance (AF) and enhanced or returning snowfall 
all along the Sussex coastal strip, near the English Channel.
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Figure 9. Mesoscale surface synoptic chart for 1200 UTC on 8 December 1967. Drawn 
and analysed by the author based on information supplied by the Met Office. N.B. the 
Arctic front returning northwards near Brighton on the Sussex coast at this time. 
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Figure 10. Profiles of dry bulb and dew point temperature from Camborne in Cornwall 
start time 1130 UTC on 8 December 1967. Drawn by the author based on information 
supplied by the Met Office. N.B. the double tropopause associated with Arctic maritime 
(Am) and Polar maritime (Pm) airmasses, with a strong jet stream above 450 hPa level. 
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CONTINUITY OF POLAR LOW M AND THE ARCTIC FRONT (AF). 
Figure 12 gives hourly continuity of Low ‘M’ centre and the AF from 2100 UTC 
on the 7th to 1800 UTC on 8 December 1967. At first the centre kept pace with 
the AF but, developing as it came, the centre moved ahead of the AF after  
0300 UTC, as it crossed (or rather, ‘jumped’) over Pembrokeshire and then the 
south-west peninsula of England.
 
The depression maintained a central pressure of or near 1003 hPa, most 
probably as a ‘CISK-development’ while over the warmer waters of the  
English Channel between 1000 and 1500 UTC (see Rasmussen, 1979 and  
Økland, 1987);  before filling-up fairly rapidly after 1500 UTC over France. 

Figure 11a (top) and Figure 11b (bottom). Detailed profile of the Crawley radiosonde  
ascent start time 1130 UTC on 8 December 1967, simultaneous with the Camborne 
ascent in Figure 10 and also the Cardington balthum Figure 11b start time 1105  UTC. 
Drawn by the author based on information supplied by the Met Office. 
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Figure 12. Continuity chart for Low ‘M’ and the Arctic front at hourly intervals from 2100 
UTC on the 7th until 1200 UTC on the 8th December 1967. Drawn by the author from 
information supplied by the Met Office.

The eastern limit of snowfall is given by a dashed line in Figure 12. This  
limit was quite-sharply defined, with two-and-a-half hours of snow falling at  
Liverpool (Speke) airport, but nothing at Blackpool (Squires Gate) nor at  
Nottingham (Watnall). Further south, there was a covering of snow at  
Cardington (Beds.) but no snow fell at Stansted airport (Essex). 

From the data profiles of Figure 13, generally speaking the AF became  
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more-active and increasingly sharply defined as it moved southward. The 
AF passage was an altogether more violent occurrence further to the west 
and south as the feature developed later in the night. Relatively sheltered  
anemograph stations (from Pershore and Abingdon southward) reported 
a near-instantaneous rise in wind speed at the AF with gusts to Force 6,  
accompanied by a fairly heavy fall of snow in a short period of time.
 
At openly-exposed sites, something of a ‘low level jet’ (LLJ) developed for up 
to an hour, post AF passage. N.B. Maximum gusts reached 52 kn at Colerne 
near Bath at 0805 UTC causing severe drifting of the heavy snowfall on high 
ground. Further south-west, only light snow fell, but the winds gusted to 45 kn 
at Yeovilton shortly after 0835 UTC and to 52 kn at 0903 UTC (not shown).  
Portland Bill lighthouse experienced a storm force northerly of 50 kn at around 
0950 UTC with a peak gust of 63 kn at 0959 UTC. Although unverified by an 
anemogram, a maximum gust of 71 kn was reported at Start Point in the hour  
preceding the 0850 UTC observation, with relatively-sheltered Exeter airport 
reporting a mean speed of 40 kn from due north at this time. One suspects 
extreme eastern Devon might have been affected by ‘funneling’ of the northerly 
LLJ just to the east of Dartmoor. 

But such ‘local effects’ of topography cannot explain the almost  
instantaneous increase of wind further from the polar low centre which occurred 
over Salisbury Plain around 0900 UTC (e.g. Boscombe Down profile) where the 
AF passage was marked by gusts to 40 kn at Upavon (at 0850 UTC, not shown) 
and at Larkhill, where their gust of 030o/40 kn at 0910 UTC was the strongest 
they had that December (see the Monthly Weather Report data). 

Down near the South coast, strong winds gusting to 36 kn occurred for an 
hour between 1000 and 1100 UTC at Bournemouth (Hurn) airport, but the 
snow was heavier to the east of the Isle of Wight and along the Sussex coast  
(Figure 14), where gusts rose to 35 kn at Thorney Island between 1100 and  
1200 UTC, by which time 15 cm of snow was reported, blowing around and  
drifting in temperatures that had fallen to -3°C. 

Contrast these conditions with stations further north-east during the overnight 
period (see Liverpool (Speke), Shawbury, Elmdon, and Cardington profiles) 
where these strong winds were notably absent, the AF passage being marked 
by a 2-3 hr period of mostly-moderate snowfall and a more gradual fall in dew 
points and humidities. At quite a few stations the temperature went up at first 
before going down, post-AF. 

These conditions lulled people, who had not listened to the very latest forecasts 
issued that morning, into a false sense of security, more particularly along the 
Sussex coast, where the snow began at around 1030 UTC. 
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Figure 13 (a). Profile showing passage time of the Arctic front through Speke. Based on 
information supplied by the Met Office. 

Figure 13(b). Profile showing passage time of the Arctic front through Shawbury. Based 
on information supplied by the Met Office. 
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Figure 13 (c). Profile showing passage time of the Arctic front through Elmdon. Based on 
information supplied by the Met Office. 

Figure 13(d). Profile showing passage time of the Arctic front through Pershore. Based 
on information supplied by the Met Office. 
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Figure 13(e). Profile showing passage time of the Arctic front through Cardington. Based 
on information supplied by the Met Office. 

Figure 13(f). Profile showing passage time of the Arctic front through Abingdon. Based 
on information supplied by the Met Office. 
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Figure 13 (g) Profiles showing passage time of the Arctic front through Colerne. Based 
on information supplied by the Met Office. 

‘THE BRIGHTON SNOWFALL’ 
To some extent, described in Stevenson (1968), photographs which  
appear there (see Fig.1 on p 161) and in the My Brighton and Hove Community 
Website, appear to have been taken on 9th December, the next morning when 
the sun was shining! They do give a good indication of snow depth, and of  
subsequent drifting on the cliff tops. 

The My Brighton and Hove website shows additions on this thread being made 
from 2006 up to date, which indicate how a remarkable snowfall witnessed 
when young can remain in the memory for a lifetime and become local folklore! 



© THE INTERNATIONAL JOURNAL OF METEOROLOGY
May/June 2013 Vol. 38, No.379

141

Figure 13 (i) Profiles showing passage time of the Arctic front through Boscombe Down. 
Based on information supplied by the Met Office. 

Figure 13 (h) Profiles showing passage time of the Arctic front through Exeter. Based on 
information supplied by the Met Office. 
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Figure 13 (j) Profiles showing passage time of the Arctic front through Portland Bill. 
Based on information supplied by the Met Office. 
A simple description of a girl getting “caught out going for cakes oblivious of the 
weather to come” sets the scene, and was added by Helen Shipley on 1 March 
2009. Several people, who were schoolboys at the time, have added their  
eye-witnesses’ accounts and memories:
“At 1030 UTC on that day there was a light covering. In two hours it was about 
eight inches (20 cm) deep and Brighton was at a standstill. I remember having 
to walk home from school in just a blazer” (Michael Britain, 4 January 2011). 
“I was at Westlain Grammar (later Palmer High School) and distinctly  
remember the snow starting around mid-morning. We became increasingly  
distracted as the snowfall became heavier, anticipating snowball fights at  
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Figure 13(k) Profiles showing passage time of the Arctic front through Gatwick. Based on 
information supplied by the Met Office. 

Figure 13(l) Profiles showing passage time of the Arctic front through Thorney Island. 
Based on information supplied by the Met Office. 
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lunchtime. At around 1300 UTC, the decision was made to evacuate the school.  
I made it home by bus quite easily but some of my classmates spent hours  
getting home.” (John Wilkin, 7 January 2011) 

Chris Dawson (20 October 2011) remembers ‘walking home through deep 
snowdrifts (age 16 in a blazer) via the Ovingdean Gap (where traffic had ground 
to a halt) over the Downs to Cowley Drive, and getting home looking like a 
snowman”. 

The maximum rainfall of 31 mm (water equivalent) was measured next day at 
Ovingdean. Photos of (1) The Kings Road (Seafront) had been posted by John 
Leach (31 August 2006) and also (2) “Brighton Bus” (looking abandoned) by 
Peter Lane Photography, in this thread. People had mentioned the snow had 
“made headlines” in The Brighton and Hove Herald of 15 December 1967.

But perhaps the prizewinning addition to My Brighton and Hove 
comes from Martin Nimmo who wrote: “Leaving Oxford mid-afternoon 
the train arrived at Paddington without incident and I transferred to  
Victoria where I caught the train to Brighton soon after 1900 UTC. South 
of Haywards Heath, the train was packed and we stopped at every  
signal. Only at 0125 UTC did we reach Preston Park (five hours). Here, I  
decided to get out and walk home along Station Road, Preston, and was  
staggered to find nearly two feet of snow had fallen on the south side of the 
Downs” 

Although level depths of snowfall in the Brighton area were indicated as around 
30 to 35 cm at the most, drifting to two or three feet clearly occurred (from the 
photo in Stevenson, Fig.1, p 161). 

Winds tended to increase along the Sussex coast during the afternoon where 
Eastbourne Coastguard reported Force 6 north-north-easterlies at 1500 UTC,  
during a period of snow that lasted from 1030 to 1930 UTC there.  
In Hastings, the snowfall only began at 1240 UTC, but as at Brighton, lasted 
into the evening, only ceasing at around 1830 UTC, by which time five inches  
(12 cm) was reported. Figure 14 indicates where the heaviest snowfall  
extended to, although the Rye area seems to have been its limit eastward. Of 
course, these rainfall totals do not include whatever snowfall was swept out 
of the rain gauges by the strong winds, so eye-witness accounts (e.g., Martin 
Nimmo’s) can be useful additions to our knowledge.

BRIEF DISCUSSION AND CONCLUSIONS. 
It should be taken into account, when looking at snowfall reports, the 
depths of pre-existing snowfall already on the ground. Old snow was  
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principally confined to northern hills and parts of Wales and Northern  
Ireland where snow showers had already fallen, in the northerly airflow,  
established since overnight on the 5th into the 6 December 1967.  
However, ‘snow survey’ stations indicated that there was already a significant  
covering on the mountains of Snowdonia and the Mourne mountains in Northern  
Ireland, so therefore, not all of the snowfall totals reported had been due to Low 
‘M’ and the AF. Also, totals on the 9th were added to by Low ‘P’ which actually 
produced more snow over parts of Wales, and south-west England (Devon in  
particular), but the reader is referred to Harrold and Browning (1969) for a detailed  
investigation of this subsequent Low ‘P’. 

In 1967, there were issues with many vehicles not being ‘undersealed’ from new 
(the ‘Ziebart Process’ named after its German-American inventor had yet to be 
adopted as necessary in the UK) and there was a certain amount of resistance 
to spreading expensive, rust-producing salt on the public highways unless it 
was absolutely necessary. 

However, this snowfall of 8 December 1967 caused so much disruption of  
traffic in central southern England, and along the Sussex coast, due to  
temperatures over the snow falling to -3°C during daylight, many  
people changed their opinions regarding pre-salting of main roads. With winds  
falling light in the weak ridge following this unexpected snowfall, the  
temperature at Shawbury (near Shrewsbury) fell to -10°C with a grass minimum 
of -16°C actually at 0900 UTC (see profile in Fig. 13) before recovering again.
Roads throughout the Midlands became extremely hazardous for the rest of the 
day. 

Earlier in the year, the North Berkshire Herald of Thurs 12 January 1967 
(p.9, col.5) had a worrying headline “Isotopes involved in crash”, telling us that a 
van carrying radioactive isotopes (on their way to UKAEA Harwell) was involved 
in a crash on the A43 trunk road at Weston-on-the-Green on Friday night. This 
report continued “The van was in collision with a “Morris 1000” car on the  
snow-covered Oxford - Northampton road”. Luckily no-one was badly hurt,  
although the car driver was taken to hospital, and there was no leak of  
radioactivity. However, such incidents made forecasters aware of the need 
to ‘pre-salt’ roads the evening before an early-morning snowfall, and the  
automotive industry in turn became aware that the roads were being salted 
more often, and introduced “under-sealing from new” progressively during the 
1970s, eventually to even the humblest of family cars and goods vehicles, as 
necessary protection against corrosion and an essential ‘selling point’ 

Computer re-analysis modelling at present is not handling the arctic front  
particularly well and needs further work to simulate the dramatic  
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discontinuity which occurs in practice. The strong increase in wind speeds 
which developed together with some heavy snowfalls in relatively short periods 
of time, in turn causing sharp falls of temperature near the surface to -3°C, a  
combination of which made ‘rush-hour’ conditions such an ordeal for many in 
the south Midlands, central southern England, and later, near the Sussex coast, 
have been ‘smoothed-over’; and are hence not shown here, in favour of the 
Figure 13 profiles. 

At Abingdon Met Office, we would have loved a timely satellite image of the  
developing Low ‘M’ on 7 December 1967, but in the USA, NOAA. had 
‘gone over’ to APT (Automatic Picture Transmission) with the launching of  
‘NIMBUS 2’ on 15 May 1966 after the  “ESSA-2” on 28 February 1966,  
unfortunately with a ‘hiatus’ in APR (Automatic Picture Reception) on the 
ground! The Royal Observatory in Hong Kong managed to capture an  
acceptable picture of “Typhoon Judy” from ESSA-2 using a homemade  
receiving aerial perched on top of an old oil drum, see Weather, 21 (1966) 
pp 379-80. Bracknell showed us what was possible with fold-out ESSA-2  
imagery (facing p.442 of the Dec 1966 issue of Weather, v21), but at 
outstations, we normally only received TIROS (Television and Infra-Red  
Observation Satellite) images (Bracknell “Nephanalyses”) which were still  
concerned with simplified cloud-cover (i.e., areas marked “MOP” = Mostly 
Open and “MCO” = Mostly Closed) that had to be put together as mosaics and  
re-transmitted the next day (as in Fig 2 of Gordon, 1967 p 462; then Fig. 6 of 
Sawyer, 1967, p.359). Monmomier (1999) gives an excellent background to  
understanding satellite imagery (pp 117-129). 

Although we still awaited a weather radar network, which was to ‘flower’ in the 
1980s after the Cold War had ended, there were the advantages of a close  
network of manned observing stations and Ocean Weather Ships on the  
surface. In 1967, it was fashionable to talk of “global cooling” (rather than  
“warming”) in relation to “climate change”, and Marshall (1968) tempted fate by 
speaking of ice fields extending “from Greenland to Iceland” at the end of the 
1967-68 winter, providing a ‘bridge’ for polar bears to terrorise the Icelanders 
“who, after a gap of 50 years, were unprepared for such visitors” (p.369). The 
“Prague Spring” seemed to bring about a change in outlook, when western  
meteorologists met their ‘Iron Curtain’ counterparts (e.g. Jiri Forchtgott  
(1921-2005), the Czech glider pilot and mountain weather expert) at an  
International Meeting (X.OSTIV Congress Leszno, Poland) in June 1968 - the 
World Gliding Championships. 

It is also worth pointing out that “polar lows” had not been studied much  
before Harley (1960), an article which had its roots in a Met Office discussion  
meeting on the (Canadian) “Three-Front Model”, which appears in the 1956 
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Meteorol. Mag, 85, pp.83-88. The idea that, in the UK, Arctic maritime (Am) air 
could be separated from Polar maritime air (Pm) by an Arctic front (AF) came 
from that meeting. 
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WEATHER IMAGES 
TORNADO, EL RENO, OKLAHOMA, USA

On 31 May 2013 severe storms formed to the west of Oklahoma City and 
then tracked eastwards. One of these storms spawned a killer tornado that 
tracked across an area just south of El Reno. At the time of writing, the tornado 
has been preliminary rated EF5 based on velocity data from the University of  
Oklahoma RaXPol radar and the Doppler on Wheels radar data from the  
Centre for Severe Weather Research. It has been recorded as the widest  
tornado ever in the USA at an incredible 2.6 miles with a path length of 16.2 
miles. The tornado touched down around 1803 CDT around the time of Image 1 
and lifted around 1843 CDT which was around 20 minutes after Image 2.

© Helen Rossington 2013

© Mark Rees 2013

Image 1. Head of TORRO Paul Knightley is seen here videoing the initial touchdown of the  
multivortex tornado which was around 1 mile to the north west.

Image 2. TORRO member Mark Rees captured the large tornado (looking south) later in its  
lifecycle as it approached the junction of Interstate 40 and Highway 81.
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