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WEATHER ANNIVERSARIES: 
NOVEMBER/DECEMBER

25 years ago, November 1990 was a rather uneventful month apart from heavy  
orographic rains in the west on the 23rd, when upwards of 100mm fell in the  
mountains of Mourne, County Down. December, on the other hand, had two spells 
of notable weather. During the second week a slow-moving depression over eastern  
England led to a prolonged period of rain and snow over England and Wales. Total  
precipitation reached 60mm or more in some places from 7-9 December; and where this 
fell as snow (mainly in the north and west of the area) the depths exceeded 30cm locally 
on low ground (e.g. 34cm at Edgbaston, Birmingham) and more generally in upland 
parts. Strong to gale force northerly winds caused much drifting and resultant disruption 
of traffic. (A rapid thaw followed.) Then in the last week of the month a spell of intense 
cyclonic activity led to widespread rain and gales as very deep depressions passed to 
the north of Britain. A vigorous trough moving east on Christmas morning generated an 
outbreak of about a dozen tornadoes in southern and central England, and a gust of 92 
knots was measured on the Severn Bridge. Gusts exceeding 60 knots were recorded in 
many other areas during this period.

50 years ago, November 1965 was a cold stormy month. A severe northwesterly gale 
swept the country on the 1st (gust 81 knots at Carrigans, County Tyrone). By mid-
month a very cold easterly airstream was bringing snow showers to eastern counties 
(12cm on high ground in northeast England) and keeping temperatures below freezing 
at times (e.g. day maximum -2.9°C at Abingdon, Berkshire, on the 15th). This cold air  
remained over or close to the country during the second half of the month while vigorous  
depressions moved east across southern parts, giving frequent snowfalls in the north 
and a mixture of rain and snow in the south. Overnight blizzards affected northern  
England on the 26/27th and 28/29th; and towards the end of the month mean snow 
depths ranged from 8-15 cm in the north Midlands to more than 50 cm in parts of County 
Durham, where drifts of 15 feet (4-5m) were reported. Most of this snow disappeared 
in the first week of December, which was a cyclonic westerly month, apart from a brief 
post-Christmas cold spell. Gales were widespread on the 9th, and rainfall was well above 
average in most areas. Huge orographic falls of over 100mm affected upland Wales on 
the 17th and 18th under a waving cold front: at Lluest-wen Reservoir, near Treherbert, 
the two-day total reached 284.5mm.

75 years ago, November 1940 was cyclonic and wet, but often mild. A particularly 
deep depression on the 12th, the main centre of which crossed Scotland, gave a MSL  
pressure of 954.7 mb at Aberdeen, while a secondary centre crossing England gave 
958.7mb at Manchester; gales were widespread on the 11th and 12th (gust 75 knots in 
the Isles of Scilly). And an intense depression over Scotland on the 21st gave a gust of 
75 knots at Eskdalemuir (Dumfriesshire). The last week of the month was colder with 
anticyclonic spells and frost. Over much of England and Wales the month’s rainfall was 
two to three times the average. Over 150mm fell in the Rhondda Valley on the 3rd; and 
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at Loch Quoich, in the Western Highlands, the two-day total for 24-25 November was 
188.0mm. December was quieter with high pressure, dry in many areas and rather cold, 
except on the 6th when a deep depression produced gusts of 70-80 knots over the 
northern half of Britain. Wintry weather from the northeast began to spread south on New 
Year’s Eve as the prelude to a cold January.

100 years ago, much of November 1915 was anticyclonic and cold but a cyclonic spell 
in the second week produced a wet couple of days on the 11-12th, when 25 mm or more 
fell generally over England (except the north) while much of Wales and Ireland received 
50-75 mm, as a deep depression moved from Ireland to southern England. In spite of 
this the month’s total was near or below average in most places. Severe frosts occurred 
in the second half of the month (e.g. -11°C at Eskdalemuir and Morecambe on the 17th), 
and persistent fog kept day maxima below freezing at times (-2°C at Leamington Spa 
on the 27th). December was a very cyclonic month. Total rainfall was more than twice 
the normal over most of southern, central, and eastern England, and eastern Scotland;  
but although daily falls above 75mm were registered at the usual upland stations in 
the west, the rain was more notable for frequency than intensity. The severest gale of 
a windy month was on the 27th, when gusts exceeded 70 knots in the south causing 
a good deal of damage. (This was the start of the second notoriously wet winter of the 
Great War.)

In Lightning: Nature and  
Culture, Derek M. Elsom explores 
the history of humanity’s relationship 
with this natural phenomenon - from 
the myths and legends of the storm  
deities, to in-depth studies of its  
artistic representations, to state-of-
the-art lightning protection systems 
on aircraft, ships and skyscrapers.  
Lightning: Nature and Culture will 
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ABSTRACT
A total of 53 individual tornado events for 2014 are identified and their intensity assessed. Their 
monthly frequency is presented to show a distinct seasonality, peaking in September. The  
intensity of each tornado was assessed and found to range from T0 to T5 during the year. Some 80  
waterspouts were also recorded, although these are considered to be a significant under-estimation 
of the actual total that occurred in Italian waters. 

Keywords: Tornado, waterspout, Italy, tromba d’aria, tromba marina.

INTRODUCTION
‘Tromba d’aria’ is the Italian for ‘tornado’, but its meaning is ambiguous. It is common-
place for it to be used to describe a severe localised wind that creates dramatic damage. 
The literal translation is ‘trumpet of the air’. The phrase emphasises its sound and shape 
and has no direct connotation with rotation or vertical movement. Its popular usage has 
become relatively diverse and it cannot be assumed that any use of the term refers  
intentionally to a tornado.
 Similarly, ‘tromba marina’ is the Italian for ‘waterspout’. But there is also 
a remarkable musical instrument that goes by the same name. The ‘trumpet marine’  
originated in Medieval monasteries and became popular in the 18th century, but is 
very uncommon now. Its shape is long and thin, up to 2 metres long (Adkins, 1991). Its  
similarity in appearance to a waterspout is clear, but whether this has anything to do with 
the use of the term for a meteorological phenomenon is not known. 

 These ambiguities create challenges in assembling a record of tornado and  
waterspout events in Italy. Several differently sourced descriptions for each  
individual event were generally necessary to confirm whether a vortex was involved 
and whether it had impacted the surface. In a considerable number of cases, both 
over water and over land, reports of a tromba d’aria event proved to be a funnel cloud,  
downburst or just severe damaging gusts, rather than a tornado or waterspout. In  
addition to written sources, media reports and web based material, eyewitness email 
discussions and video evidence proved particularly useful in identifying those coastal 
waterspouts that reached the shore and continued onwards as tornadoes.

TORNADOES JANUARY – MAY
The first tornado of the year was in the northwest, where at 0900 hrs on 25 February 
“una spettacolare tromba marina” was widely photographed crossing Genoa’s harbour 

TORNADOES AND WATERSPOUTS IN 
ITALY DURING 2014

(TROMBE D’ARIA E TROMBE MARINA 
IN ITALIA NEL 2014)

 
BY  JOHN TYRRELL

University College Cork, Ireland 
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Table 1. Tornadoes in Italy, January to May 2014. WS denotes waterspout; TN denotes tornado.

mm-dd WS/TN Location Province T value. Reported features, impacts
02-25 WS-TN Cornigliano Genoa T1. Small debris lifted. Weak

03-23 TN Breda Treviso T2. Lifted shed thrown 300m. Roofs 
damaged

03-27 TN Bernalda Matera T2. Extensive fruit crop damage, 
many trees felled

04-19 WS-TN

WS-TN

Montalto di Castro

Civitavecchia

Viterbo

Rome

T5. Extensive damage; major building 
damage
T3. Hit Torre Valdaliga & surrounds. 

04-27 TN Canda Revigo T1. Slight damage

04-30 TN

TN

Castelfranco Emilia

Castel Maggiore

Modena

Bologna

T5. 48km track. 10s millions euro 
damage. 3 injured
T4. 11km track. Heavy damage, roofs 
lost.

05-03 TN Ostia Antica Rome T1. Minor damage

05-11 TN Cittadella Padua T4. Billboards lifted, cars tossed, trees 
snapped 

05-23 TN Cavarzere Venice T0. Agricultural areas; limited damage

05-27 TN Bagnaria Arsa Udine T2. 50 buildings with significant 
damage

before hitting the western suburb of Cornigliano, where it did most damage (Table 1). 
The following month, on 23 March, the next event occurred at Breda, 10km north of 
Treviso, in northeastern Italy, when a funnel cloud was observed and photographed 
as it developed into a tornado. Two days later, 25 March, the only event to occur in the 
southern half of Italy during this early period, hit Bernalda. There was extensive damage 
to important fruit crops as well as widespread tree damage across its rural areas.

 But subsequently, for many weeks, events were concentrated in the northern 
half of the country (Figure 1). The next two were major events.They both occurred on 
19 April, at Montalto di Castro and Civitavecchia and both originated as waterspouts 
on the Tyrrhenian Sea to the west. The former occurred about 1400 (all times given as 
local time) and caused extensive damage. The latter, reaching the shore around 1630, 
narrowly missed the regional power station near Civitavecchia at Torre Valdaliga, but  
seriously damaged the town and its surrounds. These were followed in the same 
month by a tornado in Canda, Revigo Province, on 27 April and two on 30 April near  
Modena and Bologna. The former was one of the major tornadoes of the year. It tracked 
some 48km from Castelfranco Emilia to San Martino Spino. It was at its most destructive 
around Nonantola and caused damage valued at tens of millions of euros. The tornado 
near Bologna on the same day tracked from Castell magjore to San Giorgio di Piano, 
creating a damage track of 11km.

 In contrast, one of the weakest tornadoes of the year occurred on 3 May at  
Ostia Antica in the west where the river Tiber reaches the sea. It caused minor damage 
at street level. But the major potential threat was to Rome’s main airport at Fiumicino, 
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Figure 1. Map of tornado events in Italy, January – May 2014.

Figure 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a few miles further inland. Fortunately, it did not reach it. Northern events continued 
throughout May. On 11 May, a tornado hit several places to the north of Padua, namely 
Cittadella, Bolster, San Martino di Lipari and Curtarol.This was followed on 23 May by the 
Cavarzere tornado, also in the northeastern corner of Italy. This passed mainly through 
agricultural areas and the damage was relatively limited. The final tornado in May was 
on 27 May in Udine province of northwest Italy in Bagnaria Arsa. Extensive damage was 
widely reported, including fifty buildings being wrecked and a roadway being blocked by 
trees for over 2km, as well as the loss of roofs and chimneys.

 It has been noted that in Italy supercells with tornadoes can occur in early 
spring when instability is not very strong. Indeed, instability is much weaker at that time 
than frequently occurs during the summer months. The conditions associated with these 
tornadoes were a strong upper level jet, strong wind shear, but low CAPE values. In 
each case there was a relatively marked thermal boundary in the surface layer with a  
horizontal temperature gradient. This association with cold fronts appears to be  
particularly significant (Bertato et al., 2003; Nordio et al., 2003). There were a variety 
of triggers that produced low level convergence south of the Alps and they involved all 
three processes.
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Table 2. Tornadoes in Italy, June to December 2014

mm-dd WS/TN Location Province Intensity value. Reported features, impacts
06-13     WS-TN Pesaro Pesaro T3. Shopping centre roof swept away; tall 

crane + cars damaged; roof tiles, furniture & 
debris flying 

06-18 TN Paolo Cosenza T1. 2 injured; tracked 2 kms onshore

06-19 TN Maglie Lecce T2. Service station roof ripped off

07-07 TN Ponso Padua T1. Blocked streets, bus hit, car crushed

07-12 TN St Apollinaris Ravenna T3. Entire house roof lost, others lost tiles, 
trees felled

07-13 TN Capaccio Salerno T1. Rural. Orchard, crop and tree damage.

07-21 WS-TN Montalto di 
Castro

Viterbo T0. Relatively uninhabited area. Little damage

07-22 TN Tufelli Viterbo T1. Light rural damage mostly

07-26 WS-TN Jesi Ancona T1. Beach huts, 25 buildings + trees damaged 

07-27 TN M di 
Camerota

Salerno T2. Boat damage, damage to harbour

07-28 TN Almenno Lombardia T0. Rain wrapped; small debris

07-29 TN Arezzo Toscana T0. No significant damage

08-12 TN Zanica Bergamo T3. Severe building damage; debris carried 
to 1 km

08-19 TN
TN

Multedo
Arenzano

Genoa
Genoa

T3x2. Millions euros damage; flights diverted, 
trains disrupted, roads closed, roofs lost. “The 
day of fear”.

08-23 WS-TN

WS-TN

WS-TN

Eraclea

Tarquinia

Voltri

Venice

Viterbo

Genoa

T0. 1 WS reached land. Beach damage only; 
1 injury
T0. Beach damage, minor building damage; 
short track
T1. Beach furniture lifted; slight damage to 
structures

08-31 TN Vizzini Catania T0. Rural. Damage slight

09-01 WS-TN
WS-TN

Agnone
Diamente

Salerno
Cosenza

T0. Minor beach damage
T3. Roofs lost, trees uprooted, cars damaged

09-11 TN Valverde Catania T2. Roofs, wall structures, trees damaged

09-19 WS-TN M di  
Pietrasanta

Lucca T0. Mostly WS. Beach furniture damage on 
short track

09-21 WS-TN Carrara Massa+ 
Carrara

T1. Beach structures, camping gear swept 
away at coast

09-23 WS-TN Ancona Ancona T3. 2 boats sunk, others damaged – incl 
docked superfast ferry; harbour, streets, trees 
damaged
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mm-dd WS/TN Location Province Intensity value. Reported features, impacts
10-13 TN

TN

WS-TN

Casaglia

Ferrara

Forte di 
Marma

Brescia

Ferrara

Lucca

T3. 4 houses lost roofs; garages trees, fences 
damaged
T3. Millions of euros in damage. Government 
aid given
T2. Damage to beach cabins, trees, cars, 
buildings.

10-22 WS-TN Rimini Rimini T1. 2 injured. Damage to beach & sailing 
school 

10-27 TN

TN

Porto Pino

Pachino

Carbonia-
Iglesias
Syracuse

T0. Damage slight, 3000 euros damage

T2. Severe damage to tomato crop

11-05 TN 
TN
TN

Acireale
Ognina
San Luca

Catania
Catania
Lucca

T3. Car overturned, torn roofs, uprooted trees
T3. House roofs, trees, parked cars damaged
T1. House structural damage, 4 roofs lost, 
trees down 

11-07 TN

TN

Misterbianco

Acireale

Catania

Catania

T3. 2 house roofs lost, street light poles 
flattened
T3. Damage to house walls, cars, parks, 
warehouses

11-10 TN Pra Genoa T5. 2 loaded containers lifted, 30 toppled in 
docklands 

11-12 WS-TN 

WS-TN

Ginaso

Torre Ovo

Taranto

Taranto

Both T5. Both uprooted thousands of olive 
trees, house roofs + walls lost, buildings  
destroyed, road signs thrown hundreds of 
metres.

12-16 TN Scicli Ragusa T1. Slight damage only.

12-27 TN Fontegreca Caserta T4. Significant damage to many houses; 
school wall collapsed

Table 2 (cont). Tornadoes in Italy, June to December 2014

TORNADOES JUNE ONWARDS
From June onwards the distribution of tornado events spread across the whole of the 
country, as in most years. This transition is rather arbitrary because the first tornado in 
June was on 13th in Pesaro (Table 2), which is in the northeast. But it was followed by 
tornadoes in Paolo on 18 June, then Maglie on 19 June, both in southern provinces of 
Italy.

 A number of particularly severe episodes occurred during this period, as is 
evident in Table 2 which identifies all tornadoes that occurred in this period. One severe 
episode affected Multedo and Arezano on 19 August in Genoa province, when damage 
estimate in millions of euro was inflicted during what was described as a “day of fear” for 
the region. There were two strong tornadoes (T3) responsible for this, as well as several 
significant waterspouts. On October 13th three tornadoes hit Casaglia (T3), Ferrara (T3) 
and Forte di Marma (T2) in the north, northeast and northwest respectively. Government 
aid was announced early in 2015 to assist in the recovery. 
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Figure 2. Map of the waterspout-tornado tracks in Golfo di Taranto, 12 November 2014

Figure 2. 

 

 

 

 

 

 

 

 

 

 

Figure 3.  a. Olive trees ripped up near Sava b. Walls knocked down near Sava
Both images reprinted with permission.

 But the most significant period was 7-12 November, mostly in the far south. They 
ranged from strong (T3) through severe (T4) to intense (T5). The climax to this was on 12  
November, when two occurred on the ‘heel’ of Italy (Figure 2). These followed a  
pattern recognised by Gianfredo et al. (2003) in their review of tornadoes in Apulia.  
After tracking across the Ionian Sea, one of these reached the shore at Torre Ovo. 
From there it tracked inland to the village of Monacizza (2.3km), passed between Sava 
and Fragagnano (12km) and reached Grottaglie (30km). Along most of this length  
hundreds of olive trees were uprooted - over 200 near Sava alone (Figure 3a). A number 
of these were thrown some distance away. Besides olive groves, many vineyards and  
vegetable farms were seriously damaged. These are major economic crops for the  
region and the financial consequences were very serious. But in addition, large trees 
and/or branches were snapped or uprooted (especially pine trees), old and modern walls 
were flattened (Figure 3b), service poles were tossed down, timbers were lifted and 
thrown, concrete pillars snapped and traffic signs tossed away, some for considerable 
distances. Fortunately, injuries were few. The damage track appears to have ended at 
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Grottaglie. But its termination appears to have been relatively sudden since it was still 
very strong on the outskirts of the town. At that stage local evidence suggests it still had 
a diameter of 50 metres and was inflicting a great deal of damage. However, there is no 
evidence of it continuing further to the east.
 
 The second T5 tornado on that day was entirely coastal in its extent. This also 
started offshore as a waterspout (Figure 2). It travelled some distance quite close to the 
shoreline, only gradually getting closer. This behaviour threatened at least one fishing 
boat whose crew succeeded in their desperate attempts to land and take cover. The 
waterspout eventually came ashore at Marina di Ginosa and tracked 5-6km to Marina 
di Castellaneta across a low lying, almost level Metaponto coastal plain. This was a 
relatively short track, but the intensity of the tornado caused significant damage in both 
of these two coastal towns. Between them is the state nature reserve of Stornara. This 
is thickly covered with wood and scrub and is an important refuge for small wildlife. No 
reports of the tornado’s effect upon this area have been forthcoming. 

 But in the two coastal towns there was a track of intense damage. Many  
buildings lost much of their roofs and many substantial property boundary walls were 
flattened and numerous concrete blocks significantly displaced. Small boats were lifted 
and carried short distances through the air and a car was also lifted and badly damaged. 
Numerous large trees in the residential areas were uprooted or dramatically flattened. 
Immediately adjacent to the towns olive trees were ripped up or snapped.

 The synoptic environment that produced two such intense tornadoes was  
characterised at the surface by a marked depression that emerged from northwest  
Africa beneath strong upper westerlies that passed west – east at 300hPa over  
Sicily. The strong S/SW flow ahead of the low pressure tracking to Sicily contributed 
to a strongly sheared environment with the upper flow. Its warm air, passing over a 
warm sea, contributed to a marked instability. So many ingredients for marked vorticity 
with potential for vertical stretching were present. In a not very dissimilar situation in 
2012 when there was a tornado in Taranto, the Apennine mountain backbone that runs  
almost the entire length of Italy was considered to have had a key role in inducing  
significant forced lifting in strong SW flows that helps to promote storm cells  
(Mastrangelo et al., 2011).  

 The synoptic environment that produced these two events has been  
identified as being one well known for producing severe convective events in the  
southern regions of Italy during the second half of the year. The Apennine mountain 
backbone that runs almost the entire length of Italy plays a key role in this. It induces 
significant forced lifting that helps to promote storm cells. These become elongated by 
the direction of the upper level winds, often SSW-NNE. The synoptic set up that can 
produce this has been identified as a deep trough over the Tyrrhenian Sea, west of the  
mainland. Thus, when a strong SW flow is produced by this, it will already be moist when 
crossing the southern end of the Apennines. Over the Ionian Sea low level winds from a 
southerly direction often occur in such set ups, producing very large vertical wind shear 
in the lower level of the atmosphere (Mastrangelo et al., 2011).  

 Coastal features also come into play because of the relatively shallow waters 
of some coastal areas, particularly in this case the Ionian Sea and, further inshore, the 
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Table 3. Tornado intensities by month, 2014.

T  
values

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

T0 1 1 3 3 2 1 11
T1 1 1 1 4 1 1 1 1 11
T2 2 1 1 1 1 2   8
T3 2 1 1 3 2 2 4 15
T4 1 1 1   3
T5 2 3   5
Total 
TNs

0 1 2 5 4 3 9 7 6 6 8 2 53

Figure 4. Tornado totals by month.Figure 4 
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bay off Taranto (Mar Grande). These can produce intense sensible and latent heat fluxes  
sufficient to generate strong convection in a strongly sheared environment. Such  
conditions can extend well into the late months of the year and would help to extend the 
tornado and waterspout ‘season’ significantly.

TORNADO CHARACTERISTICS
Tables 1 and 2 give details of the 53 tornadoes that occurred during 2014. How typical 
this total is for Italy is not possible to establish at the moment. There are few published 
figures. An early estimate from Italian scientists at a conference in 2002 was 12-18 per 
year (Dotzek, 2003). This was quickly recognised as a significant under-estimation of 
their real frequency. However, there is no reason to assume that 2014 was in any way 
out of the ordinary.
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Figure 5. Large waterspouts off the Ligurian coast in poor visibility on 13 September 2014.  
Reprinted with permission.

Figure 6. Waterspout totals by month. These exclude 18 waterspouts that became tornadoes. Figure 6 
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 The charts of individual tornadoes (Tables 1 and 2), together with the graph of 
monthly totals (Figure 4), show that the period between July and November dominated 
the 2014 pattern. Each month had 6-9 compared with 0-5 for the other 7 months. This 
generally matches ongoing published results from Italy that late summer and autumn 
months have more tornadoes than others (Giaiotti et al., 2007). However, it is still a wide 
spread since all months of the year, bar one, were visited and in some Italian regions the 
spring and early summer is an important period for tornadoes.

 This distinction was reinforced in 2014 by the estimates of tornado intensities. 
Table 3 shows that 23 of the 53 tornadoes were of T3-T5 intensity. This is a notably high 
percentage (43%). Of those 23, the July-November period had 16. However, it is also 
important to stress that T5 tornadoes still occurred within the early months of the year.  

 Waterspouts became tornadoes as they crossed onto land on 18 occasions  
(3 in period 1, 15 in period 2). Thus, 34% of tornadoes had their origins as a waterspout. 
Furthermore, the common notion that waterspouts are weaker and generally dissipate 
on reaching the shore was not borne out by the Italian experience of 2014. Of the 18  
waterspouts, 8 evolved into tornadoes with intensities of T2 or greater. Notably, 3 
reached T5 intensity.  

WATERSPOUTS
Waterspouts out at sea are also very dangerous. Few incidents occurred during 2014  
involving liners and other boats. Most of these were in harbours and inshore waters. 
However, one significant event damaged the cruise liner Costa Fascinosa sailing from 
Venice to Bari on the Adriatic on the night of 22 September. When a waterspout hit, 
winds were exceeding 90 knots and one of the engines failed. Passengers described the 
incident as “it was like being on a spinning top”. The captain ordered passengers to put 
on life jackets and said that he had “lost control of the ship”.

 Generally the Italian coastline is well inhabited. This makes the likelihood of any  
waterspout being spotted to be relatively high. This is even more so because of 
the intensity of beach and inshore water use by visitors. However, there have been  
occasions when enthusiastic observers have recorded multiple funnel clouds over 
the ocean during stormy weather as waterspouts.  Nevertheless, any compilation of  
waterspout occurrences will inevitably underestimate the true total of such events in 
Italian waters. Poor visibility in stormy weather and limited daylight hours both contribute 
to this (Figure 5). The visibility from the shoreline to the horizon in good conditions is 
only 2.7 miles (4.9km). Most photography has to be taken from a higher level in order 
to increase this. Nevertheless, despite the unavoidable under-reporting, the waterspout 
totals for 2014 at 79 are impressive (Figure 6). This excludes the 18 that crossed the 
coast and continued as tornadoes.

 Their occurrence during 2014 was very seasonal. The peak frequency was 
in September when 19 (24%) occurred. A total of 43 (54%) occurred during the three 
months July-September and 67 (84%) during the longer summer-autumn 6 month  
period of June-November. The pattern remains the same if those waterspouts that  
became tornadoes are included.
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CONCLUSIONS
The frequency of tornadoes in Italy during 2014 is rather higher than what would be 
expected from the limited overviews of Italy’s tornado climatology to date. There is no 
reason to consider 2014 as being typical in any way, but nor could it be considered  
atypical. There are insufficient comprehensive studies as yet to establish this,  
although data gathering of past events is continuing apace among Italian tornado  
researchers. Some patterns are beginning to emerge, but the possibility that they will be  
significantly different from year to year is considerable. The relatively high occurrence 
of strong tornadoes (T3 and above) has led to an interest in developing tornado and 
waterspout forecasting methods (Miglietta and Rotunna, 2015). This is still in an early 
experimental stage. 

 The relatively high number of waterspouts that reach land and continue as 
tornadoes is a striking result of this survey. There are close similarities between Italy 
and Britain with regard to the physical parameters of the two land masses, both largely 
surrounded by water. Matches are marked in their lengths (Britain 965km, Italy 1200km), 
smallest widths (Britain 144km, Italy 150km) and land areas (Britain 313,883km2, Italy 
301,230km2). But the recorded waterspouts reaching the coast and penetrating inland 
are much higher in Italy than in Britain. There was only a single event of this nature  
recorded for the UK in 2014, when a waterspout came off Southampton Water and 
crossed the Hampshire coast on 30 June (Brown and Meaden, 2015).
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TORRO TORNADO DIVISION REPORT:
June to July 2015

BY PAUL R. BROWN AND G.TERENCE MEADEN

June 2015 was a westerly month with anticyclonic spells; it was abnormally quiet for whirlwind  
reports, having just one funnel cloud and an unconfirmed tornado. July was a more unsettled month 
(warm at first, cooler later) in which depressions often passed over or near the British Isles; there 
were 22 reports of funnel clouds, one or two of which might have reached the surface as tornadoes 
or waterspouts but confirmation is lacking. In the Irish Republic, however, at least one of the three 
funnel clouds reported to us seems to have reached the ground to become a tornado.

fc2015Jun20 near Oxford, Oxfordshire (c 51° 41’ N 1° 13’ W, SU 5498)
 A photograph (anonymous) was received showing what appears to be a funnel 
cloud protruding from a wall cloud, seen from about 10km southsoutheast of Oxford at 
about 1645 GMT. At 1800 GMT a low, 1007mb, was moving slowly east to the south 
of Iceland; southern England was in a small warm sector between the warm front, just 
clearing the east coast, and the cold front, from eastern England to the Bristol Channel. 
Showers and thunderstorms affected the Midlands and southeast England.

ws?2015Jun28 offshore Aberdour, Fifeshire (c 56° 03’N 3° 17’ W, NT 2084)
 An automatic camera overlooking the Firth of Forth from Aberdour towards 
Burntisland recorded what appears to have been a very narrow vertical waterspout  
during a shower at 1124 GMT, but there is some doubt about the true nature of the picture. 
 At 1200 GMT fronts were moving east across the British Isles in association 
with a depression of 993mb southwest of Iceland. The fronts were ill-defined by rainfall 
but showers were affecting Scotland (and a few other parts).

q/tn2015Jun28 Stafford, Staffordshire (52° 49’ N 2° 08’ W, SJ 908250)
 The fire brigade were called at 1400 GMT to deal with minor damage to two 
houses in Stafford that they attributed to a ‘mini-tornado’; and the occupant of one of 
the houses, Mr Keith Lindsay-Ayres, informed us that about 30 tiles had been dislodged 
from his roof. The Stoke Sentinel of 29 June gave the location as Brisbane Road, in the 
Holmcroft part of Stafford; it was also reported that some trees had been uprooted, one 
of which damaged a parked motor car. At the reported time the weather was fine but a 
weak cold front with a narrow band of rain had crossed the area about an hour earlier 
at 1300 GMT. No significant gusts were reported on the front but some sort of local  
intensification of wind must have occurred, although whether this was a land devil  
(behind the front) or squall or weak tornado (on the front) is unclear. Force possibly T1.

fc2015Jul01/I Hillcrest Park, near Barnard Castle, County Durham (54° 32’ N 1° 46’ W, 
NZ 150154)
 Ms Kate Nichols sent us a report of what she suspected was a tornado or  
funnel cloud that passed over Hillcrest Park between Winston and Caldwell near  
Barnard Castle at 2015 GMT. It lasted 10 minutes, during which time there was damage 
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to the roof of the building, and to vehicles and caravans, but most of this was attributed 
to large hailstones (described as ‘chunks of ice 2-3 inches in diameter’).
 At 1800 GMT a hot southeasterly airstream covered eastern Britain within 
which thundery troughs were developing; a cold front lay north-south over Ireland. There 
were thunderstorms over northeast and northwest England in the evening.

fc2015Jul01/II Wheatley Hill, County Durham (54° 44’ N 1° 26’ W, NZ 3738)
 Mr Steven Winnard photographed a long, wide, oblique lowering from a distant 
shower cloud seen from Wheatley Hill at about 2030 GMT (perhaps the same storm that 
had affected Hillcrest Park 15 minutes earlier – see above).

fc2015Jul01/III Chester, Cheshire (53° 11’ N 2° 54’ W, c SJ 4066)
 Mr Richard Dalziel reported a funnel cloud at 2030 GMT during a thunderstorm.

FC/WS2015Jul05 Bosta Beach, Great Bernera, Isle of Lewis, Ross and Cromarty (58° 
15’ N 6° 54’ W, NB 1340)
 Ms Clair Dines photographed a rather wide vertical funnel cloud at 1230 GMT, 
reaching at least halfway to the surface (it is not clear whether it was above land or  
water).
 At 1200 GMT a shallow non-frontal trough extended east across Ireland and 
England from a depression of 996 mb southwest of Iceland. Bands of showers and  
thunderstorms affected western and central parts, and there were longer spells of rain in 
the southeast (associated with a waving front).

fc2015Jul05/I Birmingham, Warwickshire (c 52° 29’ N 1° 52’ W, SP 0987)
 Mr Layten Holland reported a ‘brief funnel cloud’ at 1510 GMT during a storm 
of heavy rain and hail in which twigs were removed from trees (location given only as 
Birmingham).

fc2015Jul05/II Richmond Hill, Leeds, West Riding of Yorkshire (53° 48’ N 1° 31’ W, SE 
3233)
 Mr Robert Gilchrist reported ‘small cloud rotation compared to wind direction’ 
ahead of a thunderstorm at 1515 GMT.

2FC2015Jul12 Loch Roag, near Great Bernera, Isle of Lewis, Ross and Cromarty (58° 
12’ N 6° 54’ W, c NB 1234)
 Mr Ian Macdonald photographed a well-developed funnel cloud reaching nearly 
halfway to the surface (time not stated); according to Dr Eddie Graham a second one 
was seen (from the same place?). At 1200 GMT a complex depression of 998 mb was 
moving east across Scotland. Rain affected most areas early in the day followed by a few 
showers.

FC2015Jul23 Stornoway, Isle of Lewis, Ross and Cromarty (58° 12’ N 6° 24’ W, NB 
4232)
 Dr Eddie Graham reported that a funnel cloud had been seen during a squall 
at 0600 GMT. At that time an occluded depression of 998 mb was moving slowly east to 
the north of Scotland giving blustery showers in the north and west.
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FC2015Jul24/I offshore Walney Island, Cumbria (c 54° 03’ N 3° 32’ W, SD 0062)
 Mr Kevin Askew photographed a vertical funnel cloud at least halfway to the 
sea off the coast of Walney Island (over the wind turbines) at 0958 GMT.
 At 1200 GMT a small but active depression of 1003 mb was moving east 
along the English Channel while a col covered Scotland. The south had a cold wet day;  
elsewhere there were scattered (mostly light) showers.

FC2015Jul24/II Ronaldsway, Isle of Man (54° 05’ N 4° 38’ W, SC 2868)
FC2015Jul24/III Ronaldsway, Isle of Man (54° 05’ N 4° 38’ W, SC 2868)
 Funnel clouds were reported in the METARs from Ronaldsway Airport at 1050 
and 1350 GMT; and photographs of them were received from members of the public, the 
first one short and vertical, the second longer and oblique.

FC2015Jul24/IV near Kendal, Cumbria (c 54° 18’ N 2° 40’ W, SD 5789)
 Mr Michael Bolam photographed a vertical funnel cloud reaching about halfway 
to the hills, seen from the motorway near Kendal between 1100 and 1200 GMT.

FC2015Jul24/V between Ballycarry and Carrickfergus, County Antrim (c 54° 45’ N 5° 48’ 
W, J 4291)
 Mr Gary Purdy and Mr Paul Conroy photographed this funnel cloud from  
Ballycarry and Carrickfergus respectively. Time was afternoon and it extended about a 
third of the way to the ground.

FC2015Jul24/VI Hethel Airfield, near Wymondham, Norfolk (52° 33’ N 1° 10’ E, TG 1500)
 Simon Culling of TORRO informed us that the BBC had shown a picture of a 
long funnel cloud reaching nearly to ground, taken from the former Hethel Airfield in the 
afternoon.

FC2015Jul24/VII Avonmouth, Gloucestershire (51° 29’ N 2° 42’ W, ST 5277)
 The Bristol Evening Post (27 July) published a photograph (anonymous) of a 
funnel cloud about a third of the way to ground taken in the evening.

FC/TN2015Jul25 between Biggar and Carnwath, Lanarkshire (c 55° 40’ N 3° 35’ W, NT 
0142)
 Photographs from Mr Alistair McNeill and Mr Colin Dunlop, taken from  
Biggar and Carnwath respectively, show a long narrow funnel cloud reaching nearly to 
the ground; and Mr Stuart Brooks (a meteorological officer), although not witnessing it 
himself, reported it as a tornado on the basis of a report in the Carluke Gazette (27 July). 
Time was just before 1200 GMT.
 At 1200 GMT the previous day’s low had moved to the North Sea and a north-
westerly airstream covered most of Britain ahead of a ridge moving into Ireland. There 
were showers over Scotland and northern England, and occasional rain later in Ireland.

FC2015Jul25 Dumfries area, Dumfriesshire (c 55° 04’ N 3° 37’ W, NX 9776)
 This short funnel cloud was photographed (separately) by Ms Fiona Moffat and 
Mr Lee Bell, timed at about 1315 GMT.

FC2015Jul27 Southwell, Isle of Portland, Dorset (50° 32’ N 2° 27’ W, SY 6870)
 The Dorset Echo (30 July) published a photograph taken by Mr Mark Morris in 
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Avalanche Road, Portland, showing a narrow contorted funnel cloud (time not stated). 
At 1200 GMT a complex depression was moving east across the British Isles, having 
centres of 994mb in the North Sea, 996mb over Ireland, and numerous occluded fronts 
in its circulation. There were outbreaks of rain over the northern half of Britain and a few 
showers further south.

FC2015Jul28/I Kilsyth Hills, Stirlingshire (c 55° 59’ N 4° 06’ W, NS 6979)
 Mr Alan Tobin photographed a narrow funnel cloud reaching about halfway to 
ground at 1411 GMT.
 At 1200 GMT the previous day’s low had moved away to the east but its  
occlusions were still moving south across the British Isles in a north to northwesterly  
airflow. Showers (thundery in places) or longer spells of rain affected central and  
northern Britain and Ireland (the south was mainly dry).

FC2015Jul28/II Cramlington, Northumberland (55° 06’ N 1° 38’ W, NZ 2478)
 An anonymous photograph was received showing a narrow funnel cloud at 
least a third of the way to ground at 1630 GMT, seen from the northwestern outskirts of 
Cramlington.

3FC2015Jul29 offshore Isle of Wight (c 50° 42’ N 1° 06’ W, SZ 6490)
 Photographs from Jamie Russell of Island Visions Photography showed three 
simultaneous funnel clouds, all of them quite short, off the east coast of the Isle of 
Wight in the afternoon. At 1200 GMT a northwesterly airstream covered the British Isles  
between a depression over the Skagerrak and a ridge west of Ireland. Scattered showers  
developed in many areas (away from western coasts).

Whirlwinds in the Irish Republic
FC/TN2015Jul05 Carndonagh, County Donegal (c 55° 14’ N 7° 17’ W, C 4644)
 Several photographs were received of this funnel cloud, which occurred at 
about 1530 GMT. All show a long oblique funnel reaching nearly to the distant hill tops, 
viewed from Carndonagh and Malin towards the hills of the Inishowen Peninsula, i.e. to 
the south or southeast. See the Bosta Beach entry above for the synoptic situation.

FC2015Jul09 Malin Head, County Donegal (55° 22’ N 7° 22’ W, C 4058)
 Mr Rónán McLaughlin photographed a small funnel cloud at Malin Head (time 
not stated). At 1200 GMT a ridge of high pressure covered the British Isles from a high, 
1026mb, in the Southwest Approaches; a warm front was moving into Ireland. Most 
places had a dry day but rain moved into northwestern areas in the afternoon.

tn2015Jul24 near Buncrana, County Donegal (c 55° 09’ N 7° 21’ W, C 4233)
 Several photographs were received showing a long funnel cloud near  
Buncrana just before 1000 GMT; Ms Winifred King’s picture (taken from Buncrana) 
shows it apparently reaching the ground over the Illies hills to the east, and another from 
Mr Jason McGibney shows it not far off the ground. See the Walney Island entry above 
for the synoptic situation.
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ABSTRACT
After reviewing Daily, Monthly, and Annual Weather Reports, publications including British Rainfall, 
the Snow Survey of Great Britain, most academic and meteorological journals, and miscellaneous 
material such as personal conversations, newspaper cuttings and letters, 1107 days have been 
found where heavy snowfalls/blizzards/snowstorms or snowfalls greater than 13cm occurred over 
Great Britain between 1861 and 1996.

INTRODUCTION
This final paper follows the same format as part 1, 2, 3, 4, 5, 6, 7, 8 and 9 (Wild 1998, 
1999, 2001, 2004, 2005a, 2005b, 2007, 2012, 2014). The year 1861 was chosen as the 
first year of this study, to coincide with the start of Lamb’s daily classification. For dates 
to be included in this review the following criteria have been set:

1.  13cm (5 inches) of snow or more must have fallen somewhere in Great Britain  
 in 24 hours (not accumulated depths).

2.  A particular snow event has been described as a blizzard or a snowstorm.

3.  The snow event has been described as heavy (for a date to be included, the  
 term ‘heavy’ describing a snow event is only used where the other two 
 criteria above are not known, especially on dates in the early part of this study  
 where the word blizzard was not officially used to describe a snowstorm 
 and/or where snow depth measurements were not undertaken).
 
4.  The snowfall must have affected a populated area and/or must have occurred  
 below 200m above mean sea level.

This may not be a definitive list, because some dates where the above criteria could 
have been met may have been excluded, due to insufficient information about them. If 
dates in the following review are not referenced, then they were found by extracting the  
meteorological observers’ notes and summaries from relevant journals and publications. 
A brief anecdote on the events that occurred on a particular date is given, as well as  
references where further information on the snow event can be found (if available).
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Heavy snowfalls/blizzards/snowstorms/snowfalls 13cm or more over Great Britain 
between 1990 and 1996
In January 1990, two heavy snowfall events took place. The first of these was between 
the 24-25th, while the other was between the 27-28th. Between the 24-25 January, 
heavy snow fell in Scotland, with snow falling to a depth of 30cm in parts of the Highlands 
and the Southern Uplands. Between the 27-28 January, heavy snow fell over northern 
England and North Wales. In parts of West Yorkshire, snow fell to a depth of 23cm, 
while at Moel-y-Crio, Clwyd snow fell to a depth of 20cm. The only other heavy snowfall 
event of 1990 occurred over northern England, Wales, the Midlands and SW England,  
between the 8-9 December. Gale force winds caused considerable drifting and disruption 
to traffic. In parts of the Midlands, snow fell up to 34cm, with snowdrifts up to 60cm being 
reported on the M1 motorway near Derby, Derbyshire and snowdrifts up to 90cm were 
reported in Coventry, West Midlands (Pike 1991a). Many people on the roads around 
Birmingham became stranded for up to 48 hours due to the snow. This heavy snowfall 
claimed three lives (Galvin 1991; Lumb 1991; Pike 1991b; Northcott 1992; Wright 2000; 
Wild 2005c).

The year 1991 only sustained two heavy snowfall events. They occurred between the 
7-9 February and on the 12 February (Ogley et al. 1991a; Brugge 1991; Currie et al. 
1994; Wright 2000; Wild 2005c). Between the 7-9 February, snow fell extensively and 
heavily across large areas of England, Wales and eastern and southern Scotland. At 
Bingley, West Yorkshire, 51cm of snow fell by the morning of the 9 February. The snow 
was termed ‘the wrong type of snow’ by British Rail, as the snow was so fine, the snow 
blew from the ground into small clouds and then entered small crevices and air vents, 
causing the trains’ engines to burn out, as well as interfering with electrical apparatus. 
On the 7 February, snow paralysed Powys for approximately 36 hours with most of the 
major roads across the Black Mountains blocked with snow. In central London, snow had 
fallen to a depth of 20cm in places. This snow depth was probably the greatest depth in 
London since the end of December 1962 (Davison and Currie 1991; Rogers 1991; Currie 
et al. 1992; Northcott 1992; Davison et al. 1993; Wild 2005c). On the 12 February, 20cm 
of snow fell at Brighton and Ore, East Sussex causing power cuts (Ogley et al. 1991b).

Between the 13-14 March 1992, cold north-westerly winds brought heavy snow showers 
to Scotland. By the evening of the 14th, snow had fallen to a depth of 22cm at Fair Isle, 
Shetland (Wild 2005c). The next heavy snowfall event of 1992 occurred in Scotland 
between the 15-16 December. Some parts of NE Scotland sustained a snowfall of up to 
45cm, with some areas losing electricity and telephone services. Many trees were either 
uprooted or damaged (Hudson 1993; Wild 2005c).

The first heavy snowfall event of 1993 occurred on the 4 January, due to a band of 
heavy snow moving eastwards over Great Britain. Over the Pennines, 30cm of 
snow fell. The next heavy snowfall event occurred between the 11-12 January. In  
Scotland on the 11 January, heavy wintry showers brought severe conditions to many 
regions. Many roads were blocked with snow marooning drivers and rail travel was also  
impossible. This snowy weather continued southwards on the 12 January, when  
snowstorms affected the Pennines. By then some places had received 40cm of snow, 
with snow being reported to have fallen as far south as the Cotswolds and the Chilterns 
(Wild 2005c).
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The next heavy snowfall event of 1993 occurred widely over Great Britain between the 
27 February-1 March. Very cold northerly winds swept across the whole of Great Britain 
with heavy snow showers in eastern counties of England and Scotland. Up to 20cm of 
snow fell in the Grampian area (Wild 2005c). The next heavy snowfall event occurred  
between the 13-15 May, while the last heavy snowfall event of the year occurred  
between the 20-22 November. Between the 13-15 May, heavy snow fell in parts of  
northern England and Scotland. In Berwickshire, Northumberland, Southern Uplands, 
Cheviot Hills, Highland, Grampian and over the Pennines, snow fell up to 30cm in  
places. The snow made some Pennine roads impassable. The snow also caused power 
and telephone services to be severed (Eden 1995; Wild 2005c). Between the 20-22  
November, heavy snow showers fell over the Midlands, eastern England and across 
central and eastern areas of Scotland. Aberdeen, Grampian reported a snowfall of 20cm 
(Eden 1995; Wild 2005c).

The first heavy snowfall event of 1994 occurred in SE England between the 6-7  
January. Some places received up to 20cm of snow, including Hitchin,  
Hertfordshire. The snow lasted for 4 hours in several places. Luton Airport,  
Bedfordshire and the M1 motorway in Bedfordshire and Hertfordshire were closed for 
a time on the 7 January due to heavy snow (Currie et al. 1994; Holmes 1994; Pike 
1994; Wild 2005c). Between the 27-28 January, wintry showers gave 19cm of snow at  
Aviemore, Highland. The next heavy snowfall event occurred between the 15-16  
February. Very cold easterly winds brought widespread snow across Great Britain, with 
22cm of snow falling at Fylingdales, North Yorkshire. On the 20 February, easterly winds 
again returned across Great Britain depositing heavy snow across eastern parts. Parts 
of North Yorkshire received a snowfall of over 20cm. The final heavy snowfall event of 
1994 occurred in the Scottish Highlands between the 8-9 April. A snowfall of 29cm of 
snow occurred at Aviemore, Highland (Wild, 2005c).

The first heavy snowfall event of 1995 occurred on the 1 January. A northerly  
airflow brought snow to most northern and eastern areas of Great Britain. At Aberdeen  
Airport, Grampian, 14cm of snow fell. The next heavy snowfall event occurred between the  
25-26 January in northern England and in mid Wales. The worst affected areas were 
West and South Yorkshire, with many roads over the Pennines blocked with snow. Leeds 
Bradford Airport, West Yorkshire was closed for a time, with up to 35cm of snow falling in 
parts of the Pennines. In Bradford, West Yorkshire, 56 pupils were stranded due to snow 
for 18 hours at a theatre, while 5,000 drivers were trapped on the M62 motorway for 10 
hours due to heavy snow and snowdrifts (Wild 2005c).

On the afternoon and evening of the 2 March 1995, a large area of snow fell in England 
and Wales, with over 15cm of snow falling over the Welsh Hills and within the Peak 
District. Two days later, on the 4 March, heavy snow affected northern England and 
Scotland, with another heavy snowfall event on the 7 March affecting the same area 
(Holmes 1995; Sweeney 1995; Wild 2005c). By the end of the first week of March, parts 
of southern Scotland had sustained up to 25cm of snow cover. On the 28 March, a 
brief northerly plunge of cold air caused snow to fall widely due to an active depression  
tracking south-eastwards across Great Britain. More than 15cm of snow fell over the 
Pennines. On the 17 November, cold northerly winds swept rapidly southwards across 
the whole of Great Britain, with heavy snow showers in eastern Scotland and NE  
England. Fylingdales, North Yorkshire experienced a snowfall of 14cm (Wild 2005c).
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Between the 5-6 December 1995, snow caused roads to be blocked in Sussex, with 
minor accidents occurring on the M20 motorway. Parts of SE England sustained 13cm 
of snow, causing people to abandon their cars and lorries on the M25 motorway, with 
Meopham, Kent reporting a snowfall of 20cm. Up to 1,000 drivers were trapped in the 
snow for 24 hours in motorway service stations on the M25 motorway. Between the 24-
26 December, heavy snow fell in northern Scotland, the Shetland Isles, North Wales, 
NW England and eastern parts of Scotland and England (Rowley-Gillard 1996; Wild 
2005c). A polar low developed off western Scotland, causing snowdrifts up to 10m to be 
reported in the Shetland Isles. The local council of the Shetland Isles declared a state of  
emergency, with 20,000 people losing their electricity supply over the Christmas  
period. On Christmas Eve, 18cm of snow fell at Lerwick, Shetland Isles, with further  
snowfalls over Christmas Day and Boxing Day, amounting to a depth of 35cm. On the 25  
December, Whitby and Scarborough, North Yorkshire were isolated, with many parts of 
East Yorkshire having up to 30cm of snow; the heaviest snowfall in that region for 25 
years. Snowdrifts in North Yorkshire were as high as 1m. On the 26 December, 20cm of 
snow fell in North Wales, making many roads in the area impassable (Pike 1996b; Wild 
2005c).

The year 1996 saw a considerable number of heavy snowfall events (Wild 1997). On 
the 19 January, snowstorms hit NE Scotland. In Aberdeen, Grampian, 200 homes 
were hit by power cuts, with Tayside and Fife, also badly hit with snow (Wild 2005c).  
Between the 26-27 January, heavy snow fell in Scotland, northern England and the 
eastern counties of England. In Lincolnshire, 25cm of snow fell with 8,500 people  
losing their electricity supply. The snow isolated Whitby, North Yorkshire; Bridlington, 
East Yorkshire and parts of East Anglia, with many roads closed across the Pennines 
due to snowdrifts. Flights into Humberside International Airport were cancelled, while the 
snow caused fifty-four football league matches to be postponed. In Clacton, Essex snow 
fell to a depth of 30cm, while Boltshope Park, County Durham, reported 50cm of level 
snow on the morning of the 28 January (Wild 2005c).

Case study 5-6 February 1996
This heavy snow event affected Wales, Scotland, the Midlands, SW England and  
northern England between the 5-6 February 1996 (Figures 1-2). In parts of Scotland 
and Wales, snowdrifts of 30cm occurred, with 20cm of snow falling in parts of Dyfed and 
Mid Glamorgan. In Shropshire, 18cm of snow fell, causing 15,000 homes to have their  
electricity supply disconnected. Many roads in Scotland and Wales were blocked with 
snow, including the M4 motorway in Wales and the A74(M) motorway in Scotland, where 
snowdrifts trapped 1,200 drivers. A worried father tried to use his platinum American 
Express card, to call out a RAF helicopter to rescue his daughter stuck in snowdrifts in 
Dumfries and Galloway. The RAF refused, as they cannot rescue anybody without the 
police enforcing the rescue. The police eventually rescued the daughter themselves. 
The RAC described driving as a ‘whitemare’, with the M6 motorway in Lancashire down 
to one lane, while at the Sellafield nuclear power plant, Cumbria, 1,300 workers were 
trapped due to the snowfall. In South Wales, 15,000 households lost their electricity  
supply due to snow bringing down the electricity lines. In Dumfries and Galloway, 19  
people were airlifted from a train stranded in 5m high snowdrifts. In fact, this heavy  
snowfall event was the heaviest snowfall for over 50 years across Dumfries and  
Galloway with snow falling to a depth of 60cm in 36 hours. Heavy snow caused  
Birmingham Airport, West Midlands to close for a time, while railway services were  
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Figure 2 Satellite photograph of the British Isles made by NOAA 14 Polar Orbiting Satellite at 12:49 
UTC on the 5 February 1996 (Photograph courtesy of NERC Satellite Receiving Station, Dundee 
University, Scotland (www.sat.dundee.ac.uk)).

Figure 1 Synoptic chart 6 February 1996 at 12:00 (Daily Weather Summary). © Crown Copyright 
1987, Met Office.

seriously disrupted between Liverpool, Merseyside and Carlisle, Cumbria. This heavy 
snowfall event claimed two lives (Wright 2000; Wild 2005c).

On the 9 February 1996, heavy snow driven by gales brought chaos to the Scottish 
Highlands. In the Grampian area, 12,000 people were left without an electricity supply 
for a period of time. Hundreds of rail passengers were stranded for 8 hours in Scotland 
after four Inter City trains became stuck in snowdrifts (Wild 2005c). Between the 19-
20 February, heavy snow fell over northern Scotland, the Midlands, East Anglia and  
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southern England. Snow isolated the whole of Suffolk, with power cuts occurring in Kent. 
In Kent, snow fell to a depth of 13cm, isolating Dover for a time and suspending ferry  
services. Snow brought traffic to a standstill in Bradford, West Yorkshire, due to motorists 
being stranded or abandoning their cars. The FA Cup fifth round tie between Nottingham 
Forest and Tottenham was abandoned after 14 minutes at Nottingham, Nottinghamshire 
due to a snowstorm. The linesman and referee were unable to see the other side of 
the pitch, identify players, see the orange football and the white markings of the pitch.  
Snowdrifts of 2m were reported, with more than 14,000 homes in Lincolnshire and Kent 
were left without any electricity supply (Pike 1996a; Wild 2005c). On the 12 March, 
heavy snow fell in Scotland, northern England and the Midlands. In the Grampian area, 
11,000 homes lost their electricity and water supply, with many main roads in Scotland 
blocked with snowdrifts up to 3m high. Up to 13cm of snow fell in places, with a snowfall 
of up to 20cm being reported in the Pennines, Southern Uplands and in the Grampian 
region (Wild 2005c).

On the 19 November 1996, heavy snow fell in Wales, the Midlands and parts of northern 
and southern England, claiming two lives. All roads in the Pennines apart from the M62 
motorway were closed for a time due to snow, while the main road in North Wales (A55) 
was blocked with snow at Rhuallt Hill, Denbighshire. Many places in Wales and across 
the Midlands lost their electricity supply, due to snow bringing down power cables. Snow 
fell up to 15cm in Derbyshire, with 20cm falling in North Wales, with snowdrifts as high as 
2½m being reported in places (Wild 2005c). On the 24 November, heavy snow fell over 
northern England, the Midlands and Scotland. At Boltshole, Northumberland, 23cm of 
snow fell. Many roads on the Yorkshire Dales, North Yorkshire Moors and the Yorkshire 
Wolds were blocked with snow and abandoned vehicles. In Scotland the A9 was blocked 
with snow between Perth, Tayside and Inverness, Highland (Wild 2005c).

On the 3 December 1996, a deepening depression crossed northern England, bringing 
strong winds and heavy snow to many central and northern areas of Great Britain. Over 
the northern Pennines and Southern Uplands, heavy snow fell to a depth of 25cm (Wild 
2005c). Finally, between the 30-31 December, heavy snow fell in eastern counties of 
Scotland and England. Approximately 15cm of snow fell in eastern parts of Essex, with 
Kent suffering badly with drifting snow. Parts of North Yorkshire had snowdrifts of over 
1m high. In North Yorkshire, Northumberland and Cumbria, many roads became blocked 
with snow, with heavy snow causing the Eurostar to malfunction inside the Channel  
Tunnel. The snow accumulated on the undercarriage, then melted, causing power failure 
to the Eurostar, causing 469 passengers to be stranded for 2½ hours, 11 miles inside the 
Channel Tunnel en route to France. The snow caused many New Year’s Day sporting 
fixtures to be postponed (Wild 2005c).
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Figure 1. The number of tornado and funnel cloud reports in 2014. 
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Tornadoes and funnel clouds
In 2014, according to reports from European Severe Weather Database (Groenemeijer 
et al., 2004; Dotzek et al., 2009) and Polscy Łowcy Burz (Skywarn Poland), Poland  
experienced in total 2 days with tornadoes occurring over land (2 reports), 15 with funnel 
clouds (19 reports) and 7 with tornadoes occurring over water (waterspouts) along the 
Baltic Sea coast (9 reports; Figure 1). 

The first tornado occurred on the 16 May, but it was not rated as there was no  
information on any damage. According to Grünwald and Brooks (2011), and Taszarek and  
Kolendowicz (2013) tornadoes that have not been assigned damage ratings in the 
ESWD are likely to be weak and they are typically short-lived so as a result they do not 
cause enough damage to be rated. 
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The second tornado, rated EF2 on the Enhanced Fujita Scale (Doswell et al., 2009), 
was a questionable case. It occurred within a QLCS (quasi linear convective system; 
Weisman and Davis, 1998; Weisman and Trapp, 2003; Trapp and Weisman, 2003) an 
embedded bowing echo feature that passed through south-east Poland during the night 
from 13th to 14th September. It left a path of destruction 7km long and 400m width  
(maximum) severely damaging roofs and felling and uprooting trees (Figure 2). 
Figure 2. Forest damage near Malawa village due to EF2 (T4) tornado that occurred on 14 August 
2014 at 0030 UTC (0230 LT). Photograph copyright Andrzej Błoński.

In total 71 houses were damaged, although no one was injured. Doppler radar data 
and a damage survey (not shown in the paper) suggested the occurrence of rotation 
within the storm. This event was highly debated in the Polish Stormchasing Society  
because the described QLCS passed during the night (0020 LT) and no one  witnessed or  
documented a rotating funnel. The damage could have also been caused by a  
bowing echo feature with strong straight-line winds that, according to  
measurements made at the Aerosol and Radiation Observatory of Warsaw University 
on Góra Niebylecka, peaked at 36.4 ms-1. The final classification was made based on 
the rotation features detected in the Doppler radar data. It was classified as a noctural 
tornado associated with QLCS; one of the first in the Polish tornado database (Taszarek 
and Brooks, 2015).  

The 2 tornadoes occurring over land in 2014 was the lowest annual number since 
1995. Conversely, the 9 waterspout cases was the highest ever recorded in the Polish  
database. However, according to the tornado climatology of Poland (Taszarek and 
Brooks, 2015), the sum of 11 tornado and waterspouts that occurred in 2014 is on par 
with the average for Poland. The number of 19 funnel clouds that were reported in 2014 
was above the mean for years since 2008 when the Polish Stormchasing Society was 
founded and funnel clouds started to be reported. They were reported 23 times in 2013, 
10 in 2012, 6 in 2011, 18 in 2010, 18 in 2009, and 16 in 2008 giving a 7-year average of 
15.7 per year. 
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 The monthly distribution of tornadoes, waterspouts and funnel clouds  
was generally in line with a typical Polish tornado season, extending from May to  
September, Lorenc (2012) and Taszarek and Brooks (2015). 
 In the period 2008-2013 only 5 funnel clouds were reported in April.  
Surprisingly in 2014 the majority of funnel clouds were reported in April (Figure 3), 
an earlier start to the funnel cloud season compared to previous years. This can be  
explained by a relatively warm winter which resulted in a faster ground temperature  
increase and thus the occurrence of conditions favourable for thunderstorm  
activity. More than 4 funnel cloud cases occurred in May and July. A weak tornado  
occurred in May, while the EF2 tornado associated with QLCS occurred in August. The  
number of waterspouts was consistent with previous European studies (Dotzek et 
al., 2010; Sioutas, 2011; Rauhala et al., 2012; Groenemeijer and Kühne, 2014) which  
indicate the peak season for their occurrence is in the late summer and early autumn. In 
2014 the peak was in August with 5 cases (Figure 3). 

Figure 3. Number of tornado (green – unrated, red – EF2 (T4), blue – waterspouts) and funnel cloud 
(grey) reports according to monthly distribution in 2014. 

The times of funnel cloud and tornado occurrences in 2014 were very typical for  
Europe (Groenemeijer and Kühne, 2014). Peak activity occurred in the afternoon hours  
between 1200 – 1459 UTC (1400 – 1659 LT) when the convective activity was  
usually the highest. In that time the total of 12 funnel cloud and tornado cases were  
reported (Figure 4). Waterspouts were the most frequent in the morning and early  
afternoon between 0600 and 1159 UTC (0800 – 1359 LT). No cases were reported  
between 2100 and 2359 UTC.
 
In the spatial sense, waterspouts were evenly distributed occurring almost along the  
entire coastal zone (Figure 5). The two tornadoes occurring over land were reported 
in the south-eastern part of the country. The tornado on the 16th May occurred during 
easterly air mass advection with a surface low centered over Hungary, while the QLCS 
tornado of 14th August occurred on a squall line moving in from the south-west. 
 
The location of the majority of funnel clouds reports was similar to previous years  
(Kolendowicz and Taszarek, 2014, 2015) occurring in the south-central and south- 
eastern highland part of the country. The highest number reported was in the 
Kraków-Częstochowa upland region that also overlaps with the highest population  
density in the Silesian province (4 funnel cloud reports). Although orography can  
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Figure 4. Number of tornado (green – unrated, red – EF2 (T4), blue – waterspouts) and funnel cloud 
(grey) reports according to time of occurrence in 2014.

Figure 5. Spatial distribution of tornado (green – unrated, red – EF2 (T4), blue – waterspouts) and 
funnel cloud (grey) reports in 2014.
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influence the occurrence of tornadoes and funnel clouds (Sioutas, 2011), and this  
region correlates well with Polish Tornado Alley defined by Lorenc (2012) and  
Taszarek and Brooks (2015), we believe that the impact of population density on the  
funnel cloud reporting was the most important. In contrast to tornadoes, that generally 
leave damage that can be investigated after the event, funnel clouds have to be spotted and  
documented through real-time observations, therefore the higher number of people  
outdoors in more populated areas is relevant.

Thunderstorms
An analysis of days with thunderstorms in Poland in 2014 was based on the data  
obtained from 42 weather stations of the IMGW PiB (Institute of Meteorology and Water 
Management) (Fig. 6).

Figure 6. Location of meteorological stations (42).

The spatial distribution of the number of days with thunderstorms in 2014 is  
similar to that observed during an average year in the 1951-2014 period. This number  
increases from the north-west towards the south-east of Poland; in 2014 however, storm  
activity was above average by 30%. Usually, there is a range of approximately 17 
days with thunderstorms on the Polish sea coast, to over 30 days with thunderstorms 
in the southeast of the country (Kolendowicz 2006, Kolendowicz, Taszarek 2014); in 
2014, however, there were over 20 days with thunderstorms in the north of Poland, 
and more than 46 in south-east Poland (Fig. 7). On average, there were 32.8 days with  
thunderstorms per weather station in 2014; in the 1951-2014 period, this figure  
amounted to only 23.5 days (Fig. 8). 
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Figure 7. The number of days with thunderstorms in Poland in 2014 (left) and in an average year 
from the period 1951-2014 (right).

Figure 8. Mean number of days with thunderstorms in Poland per season, 1951-2014 average in 
grey, 2014 in black.
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A comparison of the thunderstorm activity in the individual seasons of the year points 
to a greater frequency of occurrence of the analysed phenomenon in 2014 against 
the average: by 40% during spring time, by approximately 21% in the summer and by  
almost 30% in autumn. Only in the winter season of 2014, the number of days with  
thunderstorms per weather station was 50% lower than the 1951-2014 average. Both 
in 2014 and in the 1951-2014 average period, days with thunderstorms most frequently 
occurred in summer. Their frequency is lower in spring, they occur relatively rarely in 
autumn and in winter they are observed only once in several years (Fig.8).

Figure 9. The number of days with thunderstorms in Poland in particular seasons of the year 2014. 
A - Spring, B - Summer, C - Autumn, D - Winter.
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Spatial distributions of the frequency of days with thunderstorms in the individual  
seasons of 2014 and in the 1951-2014 period are presented in Fig. 9 and Fig. 10. 
As mentioned earlier, the frequency of storm occurrence in 2014 was higher than  
average both in spring and summer, as well as in winter. The spatial distribution 
of the frequency of days with thunderstorms in Poland in 2014 was similar to the 
average distributions. In spring and in summer the largest number of days with  
thunderstorms was recorded in the south east of the country and gradually decreases  
towards the north-west. In spring, there was a noticeable increase in thunderstorm  
activity compared to average in south east Poland, over 12 days with thunderstorms, 
which is 6 days more than average. A similar situation was also recorded in the summer: 
in the south east of Poland, with 6 more days with thunderstorms compared to summer 
in the 1951-2014 period. On the other hand, the autumn of 2014 was characterised 
by higher than average thunderstorm activity in the west, south-west and east of the 
country, where over 3 days with thunderstorms were recorded. And usually, during that 
season, the largest thunderstorm activity is observed on the Baltic coast. 

Figure 10. The number of days with thunderstorms in Poland in particular seasons of the mean year 
from the period 1951-2014. A - Spring, B - Summer, C - Autumn, D - Winter.
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Figure 11. Mean number of days with thunderstorms in Poland per month, 2014 in black, 1951-2014 
average in grey.

A comparative analysis has also been made of the total number of days with  
thunderstorms per month in 2014 and during an average year in the 1951-2014 period 
for an average weather station in Poland (Fig. 11). In 2014, thunderstorm activity was 
significantly higher than average in April, May, July, August and September, while in June 
it was lower than average. 

An analysis of the multiannual progress of the annual sum of days with thunderstorms 
for an average weather station in Poland indicated that 2014 was characterised by the   
highest thunderstorm activity in the last 64 years. On average, there were 32.8 days 
with thunderstorms per weather station while the average number for the period 1951-
2014 was 22.6 days. It is worthy of note that this figure was higher than the sum of the  
average and the standard deviation. Comparably high storm activity was noted in  
Poland in 1963, with an average of 32 days with thunderstorms for an average weather 
station (Fig. 12). An analysis of the linear trend of occurrence of days with thunderstorms 
during the 1951-2014 period points to a statistically insignificant slight increase in the 
number of days with thunderstorms, amounting to 0.3 day per 10 years. 

Figure 12. A graph of the mean number of days with thunderstorms for an average meteorological  
station in Poland in the period 1951-2014 - T in red. The solid line represents arithmetic mean, the 
dotted line is the sum of the mean and standard deviation of T values.
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TORRO SPRING
 CONFERENCE 2016

The TORRO Spring conference will be held on Saturday 
23 April 2016 at the Oxford Brookes University in Oxford,  
United Kingdom.

The programme is still being finalised and will be posted up 
on the TORRO website www.torro.org.uk and the forum soon.

We are pleased to announce the conference will, once again, be free of charge to all. 

To register for the conference please email through to membership@torro.org.uk
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Amateur Meteorologists’ Conference 2016

University of Reading
Saturday 10th - Sunday 11th September 2016

www.rmets.org/2016AMC
#RMetS2016AMC

www.theWeatherClub.org.uk


