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WEATHER ANNIVERSARIES: 
JULY/AUGUST

25 years ago, July 1991 was a changeable month. There were several very warm 
spells but also some heavy thundery rain at times. 30.3°C was recorded as far north 
as Kinlochewe in the Northwest Highlands on the 4th, and in the Northern and Western 
Isles it was one of the warmest Julys on record (Lerwick had the rare occurrence of a 
temperature of 23.4°C on the 5th). Further south, 32.1°C was reached at Cromer on the 
11th. Rainfall ranged from less than half the average in eastern England to more than 
twice the normal in central and southern parts; 107.3 mm fell in the Isles of Scilly during 
heavy thunderstorms on the 5th and 50 mm fell near Birmingham on the 30th. High 
pressure was more prevalent in August, which was a warm sunny month, and very dry 
in many places (less than 10% of normal rainfall in parts of the east and south, where 
some places had less than 5 mm in total). There were, however, isolated heavy falls of 
rain: on the 1st 24.9 mm fell in 15 minutes at Wye (Kent) and 45 mm in 90 minutes at 
Sheringham (Norfolk); and on the 9th orographic rain gave over 70 mm in Snowdonia.

50 years ago, an anticyclonic northwesterly pattern prevailed in July 1966 resulting in 
a rather cool month, dry in the north and west, wet in the east, where over 30 mm fell 
on both the 5th and 19th. Temperatures remained low in August, the first half of which 
was very unsettled as depressions frequently crossed the British Isles, but anticyclones 
developed at times later. Numerous heavy falls of rain occurred in the first half of August 
and there were further notable falls later in the month. Heavy rain in South Wales in the 
early hours of the 1st (credited to 31 July) gave 72.1 mm at Brawdy (Pembrokeshire); 
daily falls of 50-80 mm were widespread over eastern Scotland on the 3rd and 4th; over 
50 mm fell locally in the south on the 6th; 50-100 mm fell over much of northern England 
and southern and eastern Scotland on the 13th; 50-80 mm was recorded over central 
and southern England on the 29th (105.4 mm at Wroxall, Warks); and 81.8 mm fell at 
Battersea (London) on the 30th. Many of these falls were thundery. The morning of the 
24th was particularly cold; ground frost was widespread and there was air frost locally 
in the north.

75 years ago, in July 1941 the first ten days were mainly fine and warm over England 
and Wales (34°C in the southeast on the 8th) but a thundery breakdown then produced 
some intense falls of rain: on the 8th 47.5 mm in 1 hour at Braughing, Herts; on the 12th 
27.7 mm in 15 minutes at Southport; on the 13th 43.2 mm in 35 minutes at Kennington, 
Oxford, and 90 mm in 1 hr 40 m at Radnage, Bucks. Large hail accompanied some 
of these storms and one of them produced a tornado at Upton Warren, Worcs, on the 
12th, where separate storms on successive days gave 117 mm in just over 24 hours. 
Later in the month there was another warm spell, again followed by thunderstorms: on 
the 26th 99 mm fell in two hours at Writtle, and 115.3 mm in the rainfall day at Wickham 
Bishops, both in Essex. In August depressions moved east over or near the British Isles 
throughout the month (apart from the first and last days) resulting in a wet and rather cool 
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month. More than twice the average rain fell in the Thames Estuary but some northern 
areas sheltered from the westerly winds were drier than usual.

100 years ago, the first half of July 1916 was unsettled and cool with some heavy falls 
of rain. On the 7th/8th a prolonged deluge affected eastern Scotland as a depression 
moved slowly northeast across England. A large area centred on Perth had over 60 mm, 
and at Perth itself the two-day total reached 140 mm; further south there were scattered 
thundery downpours, one of which gave 25 mm in 15 minutes at Bridlington during the 
evening of the 7th. The remainder of the month was more anticyclonic and warmer 
although there were still thunderstorms at times (73.9 mm fell in just over two hours at 
Hacketstown, Co. Carlow, on the 24th). In many areas, however, the monthly rainfall 
was below average (as little as 25% locally in the south). High pressure influenced the 
weather in the first part of August but the rest of the month was changeable. At Cheshunt 
(Herts) 89.2 mm of rain fell in 2½ hours on the 17th; and a depression moving along the 
English Channel on the 29th gave a very wet spell in the south; many places recorded 
more than 50 mm and in a few the fall exceeded 100 mm (111 mm at Donhead St Mary, 
Wiltshire).

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 
appeal to all those interested in the 
natural environment, especially those 
fascinated by extreme weather forces 
and how weather is an integral part of 
our daily lives.

210 × 148 mm, 240 pages, paperback 
ISBN: 978-1780234960
115 illustrations, 97 in colour.  
Reaktion Books, £14.95

Now available from all good book-
sellers.
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ABSTRACT
Tornadoes, waterspouts, funnel clouds, and other whirlwinds are summarised for the United 
Kingdom for 2015, and the data compared with those for the preceding five years. 2015 was a fairly 
quiet year for all types of whirlwind: tornado, waterspout, and funnel cloud totals were all among the 
lowest of recent years.

COMPARISON OF WHIRLWIND TOTALS FOR 2015 WITH THOSE FOR RECENT 
YEARS (TABLE 1)

Tornado reports in 2015 were lower than in 2014 but very similar to the annual 
totals for the four years before that (2010 to 2013). Waterspout sightings were unusually 
low, but these are more dependent on the diligence of observers than are tornado reports. 
After an abnormally large number of funnel cloud sightings in 2014 the total for 2015 was 
much lower and closer to the average. We know of only two land devils for this year 
(although doubtless others occurred). For the United Kingdom we know of 22 tornadoes 
over land, of which 12 have been classified as definite (10 probable), and there were 
two reports of waterspouts that did not reach land. The total of all tornadoes, whether 
over land or sea, is therefore 24. Funnel clouds that did not reach the surface totalled 55 
sightings (a few of which were of more than one funnel). This gives a combined annual 
total for all tornado-related events (TN+WS+FC) of 79.

Table 1. UK whirlwinds: Annual totals 2010 to 2015.

2010 2011 2012 2013 2014 2015
Tornado 22 22 23 24 32 22
Waterspout 12 111 132 41 191 2
Funnel cloud 54 65 139 48 159 55
Total tornadic events 88 963 1743 743 2083 79
Total No of days (UK) 
having TN, WS, or FC

51 54 73 39 79 43

Land and water devils 22 8 8 15 9 2
Eddy whirlwinds 1 1 1 0 0 0

 
1 Two of these also included in tornado total
2 One of these also included in tornado total
3 Total excludes WSs that were also TNs

TORNADOES AND OTHER WHIRLWINDS 
IN THE UNITED KINGDOM 2015

BY PAUL R. BROWN AND G. TERENCE MEADEN
Tornado Division, Tornado and Storm Research Organisation

Terence.meaden@torro.org.uk
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Tornadoes or waterspouts occurred on 14 different days during 2015, and there were 
an additional 29 days on which only funnel clouds were reported, making a total of 43 
days with tornado-related events of some sort, which is one of the lowest totals of recent 
years.

SUMMARY OF WHIRLWINDS FOR 2015 BY MONTH AND TYPE (TABLE 2)
 The majority of tornadoes in 2015 occurred in January, May, and September, 
which between them produced three-quarters of the year’s total; dates with more than 
one tornado were January 13 (3), May 29 (4), September 14 (6). The two waterspout 
sightings were both in September. Most of the funnel clouds (nearly three-quarters) were 
seen in July and September, but the numbers for June and August were unusually small. 
The strongest tornado this year, at Northampton on September 14, reached T3 on the 
International Tornado T-Scale; of the remainder, two were T2/3, four were T2, two were 
T1/2, seven were T1, three were T0/1, and two were T0; one tornado was not assigned 
a strength.

Table 2. UK whirlwinds: Monthly and annual totals 2015.

2015 TN WS FC1 TN+WS+FC LD+WD EW
Jan 5 0 0 5 0 0
Feb 0 0 0 0 0 0
Mar 1 0 1 2 0 0
Apr 0 0 0 0 2 0
May 5 0 4 9 0 0
Jun 0 0 1 1 0 0
Jul 0 0 21 21 0 0
Aug 2 0 4 6 0 0
Sep 7 2 19 28 0 0
Oct 1 0 5 6 0 0
Nov 1 0 0 1 0 0
Dec 0 0 0 0 0 0
Year 22 2 55 79 2 0

1 Excluding any that were seen together with tornadoes or waterspouts

Table 3 lists the known tornadoes for 2015 together with their locations and strengths. 
Figure 1 shows the geographical distribution of tornadoes and waterspouts, annotat-
ed with the dates of occurrence and coloured by T-strength (note that waterspouts are  
usually plotted at the point from which they were observed, not necessarily where they 
were on the water). The majority of tornadoes (as is usual) were in central England 
between the south coast and Yorkshire. Brief descriptions of all whirlwinds for 2015 can 
be found in the monthly summaries published in this journal (Brown and Meaden, 2015, 
2016).
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Figure 1. Geographical distribution of tornadoes and waterspouts in 2015 in the United Kingdom, 
coloured by type and annotated with dates of occurrence. © TORRO.
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Table 3. Tornadoes in the United Kingdom in 2015.

TYPE/DATE PLACE COUNTY NGR or IGR STRENGTH
tn2015Jan13 Illogan Cornwall SW~668428 T1
TN2015Jan13 Haverfordwest Pembrokeshire SM959162 T1
TN2015Jan13 Harrow Greater London TQ141885 to 

TQ161895
T1/2

TN2015Jan15 Clevedon Somerset ST402702 to 
ST405702

T1/2

tn2015Jan28 Forncett End Norfolk TM142937 T0/1?

tn2015Mar02 Leverburgh, 
Harris

Inverness-shire NG0186 T1?

tn+FC-
2015May14

Westonzoyland 
area

Somerset ST~3334 T0?

tn2015May29 Newport Monmouthshire ST330892 T1?
TN2015May29 Binegar Somerset ST596491 to 

ST623493
T2

TN2015May29 Worcester Worcestershire SO853578 T0
tn2015May29 Redditch Worcestershire SP025678 T1
TN2015Aug26 Winfarthing Norfolk TM105857 to 

TM107859
T2/3

TN2015Aug28 Trebanos, near 
Pontardawe

Glamorgan SN707024 T1

TN2015Sep14 Ashchurch Gloucestershire SO9333 T2
tn2015Sep14 Royal 

Leamington 
Spa

Warwickshire SP~320657 T2

tn2015Sep14 Napton 
Reservoir, 
near Southam

Warwickshire SP4663 T1

TN2015Sep14 Northampton Northamptonshire SP717602 to 
SP718627

T3

TN2015Sep14 Great Dalby Leicestershire SK735141 T2/3
TN2015Sep14 Ruskington 

area
Lincolnshire TF~0850 T0/1

tn2015Sep18 Steyning area West Sussex TQ~1612
TN2015Oct06 Doncaster Yorkshire,  

West Riding
SE56030168 
to 
SE55940238

T0/1

tn2015Nov121 Glengormley County Antrim J308832 T2
  
1 See the alternative interpretation of this event on page 157.
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THUNDERSTORM DIVISION REVIEW 
FOR BRITAIN AND IRELAND 2015

 (also incorporating the TCO annual survey)

BY JONATHAN D. C. WEBB
Thunderstorm Division, 

Tornado and Storm Research Organisation

Jonathan.webb@torro.org.uk
ABSTRACT
Based on ‘Thunder heard days’, 2015 was a very ‘quiet’ year for thunderstorm activity, and this is 
also reflected in a low number of reported incidents of lightning damage. However, a brief pulse 
of very hot weather during the first half of July was associated with three severe thunderstorm  
episodes, one widespread.
  
1. OVERVIEW
Thunder day totals for 2015 are mapped in Figure 1 (with a map of 1981-2010 means 
for comparison in Figure 2) and are also presented, for selected stations with long term 
averages (1981-2010 where available), in Table 1. The usual caveats apply with respect 
to the interpretation of maps of thunder frequencies such as the distribution of observers, 
the number of observations based on a 24 hour watch and the impact (arguably an 
increasing one) of background noise. Prichard (1985) and Webb (2014) discussed 
various issues associated with this statistic. 

2015 was an unusually quiet year for many; it is especially noteworthy that observers 
across a large area of the south Midlands and central southern England reported less 
than 5 days with thunder. Thunder hours, on the evidence of a more limited number of 
stations (Table 2), were also generally well below average. Hail over 50mm diameter fell 
across northern England overnight 1-2 July.

2. REPORTED INCIDENCE OF OVERHEAD STORMS, LIGHTNING DAMAGE AND 
OTHER SEVERE THUNDERSTORM EVENTS IN 2015
Overhead thunder is defined as electrical activity reported by an observer to be at a 
distance of 5km or less, or “close”. Observations of overhead thunder and the duration 
of thunder are given for selected locations in Table 2. The reported significant lightning 
incidents (assumed to be only a proportion of the total and subject to future review) 
totalled 61. The seasonal distribution of reported lightning incidents and damage is 
shown in Table 3. The reported tally of incidents was one of the lowest in the past 25 
years (Figure 3). There were five incidents (reported so far) involving people being 
struck and these involved two fatalities (see Elsom and Webb, 2016). The incidents also 
included 38 which involved strikes on buildings (mostly domestic homes) and of these 
19 started fires. 
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Figure 1. Thunder days in 2015. © TORRO. Figure 2. Mean number of thunder days  
1981-2010. © TORRO.

15-19  10-14 5-9 <5

The most significant period for storms was 1 to 5 July. A multiple outbreak of severe 
hailstorms affected northern England on 1 July (see below) while the night of 3-4 July 
saw the only occasion of severe activity over a large area (Figure 4). Sadly, two men 
were killed by two separate lightning strikes in the Brecon Beacons on 5 July. A few 
weeks later, another very hot day on 22 August also produced some (more locally) 
severe storms across northern England.

3. DAMAGING HAIL IN 2015
Severe hail (size 20mm diameter or more) was reported on five days in 2015, while there 
were at least two other days when hail was intense enough to cause noticeable plant 
damage.

13 January. 
A deep depression was situated south of Iceland and a brisk westerly ‘polar maritime’ 
airstream covered the British Isles with several fast moving troughs evident on the UKMO 
1200 UTC surface chart. At 500 hPa, a major upper trough was swinging into Ireland 
and western Britain. A severe hailstorm affected Pembrokeshire, the worst affected area 
being around Roch and Simpson’s Cross. Cars were severely dented, indeed some with 
every panel pitted and with at least one written off. Greenhouses and conservatory roofs 
were also extensively damaged by hailstones 25-30mm across (Figure 5).

Key: Number of days
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Figure 3. Significant lightning incidents by year. Significant lightning incidents refer to people or 
animals directly or indirectly struck, houses and other buildings struck, trees struck and damaged, 
strikes causing an electricity supply cut over a large area. © TORRO.

5 June.
This was a brief ‘Spanish Plume’ event. At 0000 UTC, a depression was situated west of 
Ireland with an associated occluding front approaching southwest England. Meanwhile 
an ‘inner’ frontal system crossed central and eastern England. A deep, long wave 
upper trough was approaching the British Isles from the west. During early morning 
thunderstorms, hail 30 mm diameter fell in Tunbridge Wells, Kent and 20 mm diameter 
hailstones fell at South Darenth near Swanley.

1-2 July.
This was an eventful 24 hours in an uneventful summer half year! Temperatures widely 
exceeded 32°C and, although not generally such a hot day as 19 July 2006 (which had 
less cloud cover), a new July UK record of 36.7°C was recorded at Heathrow airport on  
1 July 2015. In northern England, Sheffield recorded 33.3°C and Durham 31.0°C, both 
new July highs in over 100 years of local records.

Up to early evening, electrical activity had been mostly limited to scattered thundery 
showers, albeit with two significant exceptions. An unusually active and lengthy 
thunderstorm affected the Western Isles of Scotland during the afternoon (Graham - 
COL, 2015, p12) while a storm which developed over the English north Midlands became 
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Figure 4. Intra-cloud lightning, near Southport, Merseyside at 2150 UTC on 3 July 2015, 
© Carl Reid.

Figure 5. Hail damage to plastic roofs at Roch, Pembrokeshire on 13 January 2015, courtesy Nicky 
Hayward.
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increasingly severe as it tracked across Yorkshire to Durham and Tyneside from early 
to mid afternoon.
However, the main dramatic action of the day began around 1900 UTC when a storm 
exploded in the Skipton area depositing hail 20-25 mm diameter. This storm, which 
acquired supercellular structure, tracked NNE to the Newcastle area; hail 50 mm 
diameter or more was reported in the northern Yorkshire Dales and just west of Durham. 
8,000 panes of glass were broken at Ravensworth Garden Centre, north of Richmond; 
hail was at least 60 mm across. Further severe hailstorms affected northern England 
later in the evening, associated with two more storms with supercell characteristics. 
The initial development of these storms was between Shrewsbury and Stoke-on-Trent. 
The overall swath of large hail (from the three severe storms) extended from Bolton 
and Manchester right up to Morpeth in Northumberland. A more detailed study of these 
storms is in preparation. More details of the background and impacts of these storms 
have been presented elsewhere (Royal Met Society 2016), and an associated paper is 
in preparation.

16 July.
A narrow band of very severe ‘elevated’ thunderstorms affected an area from Hampshire 
to The Wash overnight 16-17 July. In Cambridge, the long established Botanic Gardens 
weather station recorded 87 mm of rain (as did another site at Cherry Hinton), the highest 
‘daily’ fall since the station commenced records in 1902 and probably the heaviest fall 
in the city since the great thunderstorms overnight on 2-3 August 1879 (see Symons 
1880 and Webb 2016) when 80-100 mm fell. Hail flattened maize crops on a farm 3 km 
from Buntingford (Herts) where hail larger than marbles was observed and a car dented. 
Hail 15-20 mm diameter was photographed at Datchworth (Herts) and hailstones 25-30 
mm across were photographed in Cambridge (see Cambridge News 2015). Several 
observers, even well to the west and east of the storm corridor, commented on the 
exceptionally frequent and vivid lightning (Fig 6).

Figure 6. Lightning observed from Bury St Edmunds, Suffolk, 2200 UTC on 16 July 2015 © Andrew 
Scott 2015
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1 September
Britain and Ireland were covered by a cool north-to-northwesterly airstream while a deep 
upper trough was conspicuous at 500 hPa. Thundery showers were quite widespread, 
especially across the western Midlands. On a farm near Malvern, over 6 million apples 
were pock marked and destroyed by hail. At Northfield, Birmingham, hail covered the 
ground.

Table 1. Thunder days in 2015 at selected locations. 

STATION COUNTY 2015 
total

Average  
1981-2010  

(unless otherwise stated)

Diff +/-

Calthorpe Norfolk 15 18 (1987-2013) -3
Claygate Surrey 12 18 (2005-2014) -6
Epsom Downs Surrey 12 17 -5
Bury St Edmunds Suffolk 10 19 (2001-2010) -9
Waddington Lincs 10 15 -5
Barnstaple Devon 10 9 (Chivenor 1957-1973) +1
Drumburgh Cumbria 9 8 (2001-2010) +1
Guernsey Airport Chan Isles 8 12 -4

Stornoway Western Isles 8 4 
(Stornoway airport 1950-1999 ) +4 

Straide, Co Mayo Ireland 7 9 (2001-2010) -2
Great Malvern Worcs 7 10 -3
Carlton-in-Cleveland N Yorkshire 7 13 -6
Elderslie Renfrew 7 6 +1
Wokingham Berkshire 6 16 -10

Gloucester Glos 6 10 
(Innsworth 1961-1981) -4

Llangyndeyrn, 
Carmarthen Dyfed 5 11 (2001-2010) -6

Ebbw Vale Gwent 5 8 (1988-2010) -3
Lymington Hampshire 5 9 (1986-2013) -4
Velindre Powys 5 10 -5
Brize Norton Oxfordshire 4 10 (1971-2000) -6
Llansadwrn Anglesey 4 7 -3
Oxford Oxon 4 12 -8
Ardpatrick,  
Co Limerick Ireland 4 11 (1991-2005) -7

Ronaldsway Isle of Man 4  4 0
Fishponds Bristol 4 10 (1950-2010) -6
Stony Stratford N Bucks 3 14 (1986-2010) -11

Bulford Wiltshire 41 11 
(Boscombe Down 1957-85) -8

Camborne Cornwall 3 8 (St Mawgan) -5
Cosby Leics 3 13 -10
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STATION COUNTY 2015 
total

Average  
1981-2010  

(unless otherwise stated)
Diff +/-

Eskdalemuir Dumfries 3 7 -4
Fair Isle N Isles 3 6 (1975-2000) -3
Dun Laoghaire, 
Dublin Ireland 3 8 (2001-2010) -5

Woodlands St Mary Berkshire 2 12 (1990-2009) -10

Newtownards,  
Co Down Ireland 2 6 -4

Knockroe,  
Co Monaghan Ireland 1  5 (Clones) -4

 1 Aug-Dec data is based on Salisbury

Table 2. Duration of thunder in 2015.

Station  
(County)

Thunder days 
(Overhead  

thunder days)

Storm 
hours   
2015

Comparative notes ref thunder  
duration

Fishponds (Bristol) 4 (4) 4
Mean hours 2002-2011 were 14 
(mean t hours at Filton 1971-1980 
were 23)

Oxford (Oxon) 4 (1) 4
Mean 2002-2011 was 21 hours (mean 
t hours at Brize Norton 1971-1983 
were 24)

Calthorpe (Norfolk) 15 (7) 28

Bury St Edmunds 
(Suffolk) 10 (2) 17 Mean t hours 2002-2011 were 31 

(Wattisham 1971-1983 mean was 34)

Llangyndeyrn 
(Carmarthen) 5 (4) 8

Knockroe, Monaghan 
(Ireland) 1 (1) 3

Bulford (Wiltshire) 3 (2) 4 Mean t hours at Boscombe Down 
1961-1980 were 24

Carlton-in-Cleveland  
(N Yorks) 7 (3) 15

Mean hours 2002-2011 were 25 
(mean t hours at Leeming 1971-1983 
were 22)

Elderslie (Renfrew) 7 (1) 7 Mean t hours at Abbotsinch 1966-
1980 were 16
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Table 3. Reported lightning incidents by month, 2015.
January 4
February 2
March 1
April 0
May 3
June 0
July 40
August 9
September 0
October 0
November 1
December 1
Total 61
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Bryan Williams
Long standing TORRO member and thunderstorm observer Bryan Williams, from 
Fishponds, Bristol, sadly passed away in November 2015; he was aged about 84. Bryan 
had been logging personal observations of thunder in northeast Bristol for more than 
65 years. He was a friendly, enthusiastic and knowledgeable participant in numerous 
TORRO conferences during the first decade of this century. In an article in 2000, he 
discussed 50 years of local thunderstorm observations (Williams, 2000) and an updated 
graph of monthly and diurnal occurrences of thunder, covering 60 years at his station, 
was published in 2016 (Doe, 2016). Bryan also maintained temperature, pressure, 
rainfall and snowfall records.

Some highlights from his thunderstorm records at Eastville and Fishponds (NE Bristol) 
were:
22-23 June 1960. Severe overnight thunderstorm lasted 4½ hours; frequent thunder/
lightning from all directions, overhead/within 5km from 2320-0230 GMT. His barogram 
record for Eastville is included in Pike and Webb (2004).

10 July 1968. Exceptional thundery rainfall event with 109mm of rain falling between 
1800 GMT on the 9th and 1800 GMT in 11 July, most between 1130 and 2300 on the 10th. 
Thunderstorm 1140-1245 on 10th, and frequent thunder/lightning from all directions 1820 
to 2300 GMT (extensive flooding affected the Bristol area).

15-16 June 1974. Severe overnight thunderstorm event lasted from 1907 GMT on 15 
June to at least 0245 GMT on the 16th; 69mm of rain was recorded at Fishponds with 
considerable flash flooding in east and north Bristol. Thunder and lightning was frequent 
from 1930 to 2041 GMT and overhead from 2025-2041 with many cloud to ground 
strokes.

18 June 1982. Severe early morning thunderstorm 0617 to 0639 GMT (frequent TL 
within 1 mile 0632-0637) with intense hail. Although fairly small, the hail completely 
covered the ground and also shredded leaves of runner beans. Further thunder 1015 to 
early afternoon. The hailstorm affected other areas of northeast Bristol and a photograph 
appears in J. Meteorol. UK, 7 (front cover of issue 71 - September 1982).

1 May 2005. He observed and photographed hailstones around 30mm diameter during 
an early morning thunderstorm at Fishponds (see Int. J. Meteorology, 31, page 199; also 
Doe, 2016, Figure 9.15). 
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TORNADOES AND OTHER VORTICES IN 
IRELAND, 2015

BY JOHN TYRRELL
University College Cork, Ireland

ABSTRACT
The results of investigations of tornadoes, funnel clouds for 2015 are presented. Upon investigation 
only 2 tornadoes were confirmed, both of T0 intensity. A further 5 funnel clouds were also confirmed. 
Other phenomena were also investigated that were originally reported as tornado or waterspout 
events, the conclusions of which are reported.

Keywords: tornado, funnel cloud, Ireland

INTRODUCTION
There were relatively few tornadoes in Ireland during 2015. In fact, their frequency was 
much lower than for many years. Figure 1 shows that the two tornadoes and five funnel 
clouds were confined to the period May to August. Most of them were on separate dates, 
so there was no clustering on particular dates as there has been in past years (Tyrrell, 
2015). Nor does the geographical distribution of these events show any clustering. 
Figure 2 demonstrates that they were well spread across Ireland from the northwest to 
the southeast.

Figure 1. The monthly frequency of tornadoes and waterspouts in Ireland during 2014. © Tyrrell.
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TORNADOES AND WATERSPOUTS 
The first tornado of the year occurred in County Waterford, on 7th May at approximately 
midday. It developed on the northwestern outskirts of Waterford city, briefly impacting the 
adjacent townlands of Knockhouse Lower and Knockhouse Upper. The surface synoptic 
pattern gave little indication of possible severe storm developments that could produce 
a tornado or any related vortices, so the event was unexpected. The surface synoptic 
conditions were dominated by an extensive anticyclone over Europe, centred over 
northern France (Figure 3a). Pressure gradients were extremely slight, so all surface 
winds were of very low velocity. Ireland was located on the NW flank of the high pressure 
system. This would normally have produced light, broadly southerly, winds, varying 
with local topographical variations, including some early sea breeze effects along the 
irregular coastline.

This is evident in the Valentia upper air sounding for 12 noon (Figure 3c). At the 
lowest levels the large scale flow from the S and SE, up to 1038 metres in the sounding, 
was blocked by the Cork-Kerry mountains, so that over Valentia wind flow was from 
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Figure 2. The distribution of tornadoes and funnel cloud events in Ireland during 2015. © Tyrrell.
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the WNW to NW, arriving from Dingle Bay to its north. But above the hill and mountain 
summits the large scale southerly flow was evident again, even though the wind speeds 
were low. The Valentia profile probably represents the transitions present across much 
of the southern counties of Ireland, up to an altitude of 800hPa (approximately 2000 
metres).

Above this level there was a dramatic contrast. A high level westerly jet was 
streaming across Ireland, with a jet streak at its core, the latter stretching from the Irish 
Midlands to the Netherlands (Figure 3b). Valentia was on the rear right flank of this jet 
streak. Over Valentia it had a peak intensity of 85kts at 250hPa (at 10,210 metres). 
The depth of this strong westerly flow extended down towards the lower surface flow 
described above. This juncture created a strong directional wind shear from the lower SE 
flow to a WSW flow above it, in a narrow altitudinal zone between 1444 and 2000 metres, 
and a significant increase in wind speed above that level towards the higher core. Such 
a feature would have a propensity to develop a horizontally aligned vortex.
 For the vortex to become realigned vertically a mechanism was provided by the 
high level entrance region to the jet streak. These winds were accelerating into the rear 
and upstream area of the streak. The acceleration away into the right entrance region of 
the jet streak developed a divergent flow behind it and localised pressure falls beneath it. 
Thus, the horizontal vortex could be drawn into a more vertical alignment and stretched 
as the process intensified. Any thermal contribution to this vertical movement was limited 
by the very small CAPE value (a mere 2.87 J/kg), which was concentrated between 764-

Figure 3. Selected synoptic conditions at 12 noon 7 May 2015. 3a surface atmospheric pressure; 
3b Westerly jet and jet streak across Ireland at 300hPa; 3c vertical wind direction and wind speed 
variations for Valentia, Co. Kerry.
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1748 metres. However, this partly coincided with the shear zone and thereby was able 
to make a small contribution to the vertical development of the vortex.

Some degree of uplift would also have been provided by the surface flow, but 
this must have had a relatively minor role. A SSE surface onshore flow from the offshore 
anticyclonic conditions crossed the coastline of County Waterford along Tramore Bay. 
Thereafter, it encountered a number of topographic undulations to 50-100 metres towards 
the River Suir, which marks the county boundary. The vortex briefly tracked across the 
rising ground of the final undulation before the River Suir, where it lifted from the surface 
after less than a kilometre from its initial impact (Figure 4). Surface inflow disruption that 
weakens tornadoes on encountering rising ground, even for very modest topographic 
features such as this, is well documented (Forbes,1998; Lewellen and Lewellen, 2007) 
and this tornado was already relatively weak, being of T0 intensity. There was no 
definitive tornado track because of the considerable disruption of the surface features 
due to development and other work on the edge of an expanding industrial area. It just 
failed to reach the Roanmore GAA sports club with its extensive grounds and netting 
behind the goal posts (visible in Figure 5), which were not affected.

The second tornado of the year occurred on 6th July. It developed on the north 
side of Enniskillen, in County Fermanagh (Figure 2). Many of the atmospheric conditions 
differed from those of the Waterford event, illustrating how varied are the conditions 
which may produce tornadoes. On this occasion, the circulation pattern in the lower 
troposphere was dominated by a low pressure system. This had moved rapidly from 
the SW during the previous 24 hours from the middle of the North Atlantic, to some 
550 kms west of Ireland by noon, before continuing to the North Sea during the next 
24 hours.  As it did so, the pressure gradient across Ireland steepened (996-1010hPa) 
and occluding frontal systems embedded in its flow travelled northwards. Marked wind 
directional changes occurred as the fronts passed. These were most marked at the 
surface triple point, a feature that has played a significant role in tornado development in 
Ireland in the past (Tyrrell,1999).

What was similar to the Waterford event was that there was a strong upper jet 
stream, but even here there were some significant differences. This time it was aligned 
south – north and at the jet streak’s left forward flank the air flow was strongly divergent 
and was located over west-central and northwestern Ireland, above significant surface 
features (Figure 6). This again provided a suitable stretching force to aid strong vertical 
vortex development.  

The advancing cold front close to the triple point was associated with a series 
of intense downpours, as the advancing cold air lifted the air ahead of it (Valentia CAPE 
was again very low, at 3.14 J/Kg). The lifted condensation level (LCL) was particularly 
low. Several eye witness accounts reported intense rainfall close to this feature, with 
wind-driven rain appearing to change direction dramatically as the feature passed. A 
hook echo feature was seen on the radar, reflecting a rear flank downdraft (RFD), the 
whole of which moved from the Enniskillen area towards Omagh. Being rain-wrapped for 
at least some of its journey along the surface, visibility for eyewitnesses was very limited. 

Nevertheless, the mesocyclone that had developed was reported by 
eyewitnesses as having a strong cyclonic rotation that was very evident from the ground. 
The mesocyclone was first observed north of Enniskillen. Its base was very close to 
the ground. The LCL for this system, approximating to the height of its cloud base, 
was particularly low at 285 metres. The LCL has been shown to play a major role in 
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Figure 4. Location of the tornado track on the outskirts of Waterford City. © Tyrrell.

Figure 5. The Knockhouse tornado viewed from the north © Joe Cashin.
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producing significant tornadoes when it is lower than 1300 metres (Rasmussen and 
Blanchard, 1998; Thompson et al., 2003; Craven and Brooks, 2004). This further limited 
eyewitnesses gaining an overall view in a broken, often steep and heavily wooded 
terrain. A broad wedge-like rotating vortex was described initially, but it was observed 
spasmodically as it progressed across the landscape. Descriptions of its effects 
emphasised the violent agitation of the trees and other vegetation. But no destructive 
impacts on farm buildings or other structures were noted, nor were they subsequently 
traceable.  Vortex development fluctuated as it travelled, appearing to be detached from 
the ground at times and being much narrower at others.

The imprint of the tornado on the ground surface was very limited. Evidence 
along the likely route shows a lack of a consistent damage track. Tree damage was 
relatively slight, despite the severe agitation observed. There was no significant airborne 
debris evident to eyewitnesses. With a wide wedge vortex, often only partially visible at 
best, field boundary and other tree damage was difficult to relate to this particular event. 
So no definitive track could be established. 

The lack of a single identifiable track that could be specifically attributed to this 
particular vortex was due to it being of relatively low intensity. This occurs in many of 
the lowest intensity events, particularly in rural areas where they are characterised by 
the loss of woody materials such as twigs, small rotted branches and organic material 
such as leaves, as in other wind storms. Such debris abounded across many fields, 
accumulated over many, relatively frequent storms. Thus, this event can be classified as 
being of T0 intensity. The distance over which the discontinuous contact with the ground 
occurred was of the order of 16 kms.

Figure 6. The jet streak at 300 hPa over Ireland at 12 noon 6 July 2015. The position of the surface 
low (L) is also shown.
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FUNNEL CLOUDS 
The first funnel cloud reported during 2015 was on May 5th, photographed east of Tory Hill 
in County Kilkenny. This was part of the storm system responsible for the Knockhouse 
tornado, but some 25 kms further to the northeast (Figure 2).

On 5th July, the day before the Enniskillen tornado, there had also been reports 
of a tornado on the Inishowen Peninsula, on the slopes of Slieve Snaght, south east of 
Clonmany, during the late afternoon. But the investigation of all the reports shows that the 
vantage point locations of the eyewitnesses resulted in differing visual perceptions of the 
vortex that developed. What occurred was a funnel cloud that extended approximately 
75% towards the ground surface at its fullest extent. It was a product of a convergence 
zone in a trough of lower pressure on the boundary of the advancing Atlantic low pressure 
system that produced the Enniskillen tornado the following day.

On July 9th, a funnel cloud close to Malin Head occurred within a generally slack 
high pressure system at the surface which had a core that was expanding from the SW 
towards Scotland. To the north of Ireland lay the upper westerlies which contributed a 
marked vertical wind shear with the surface. The potential for vertical stretching was very 
limited due to the deep and relatively strong inversion layer between 911hPa – 811hPa 
(976 – 1924 metres) of 2.6C. Hence the funnel cloud was limited in its vertical growth. 

There were considerable similarities between this and the funnel cloud that 
occurred during the afternoon of July 24th, in the Ballycarry – Carrickfergus area of 
County Antrim. This was observed and photographed by a number of people. Yet again, 
there was a very slack pressure gradient across Ireland as a ridge of high pressure 
again advanced from the southwest. Its position, together with a depression positioned 
over Brittany, resulted in a northerly airstream flowing almost parallel to the Antrim coast, 
generating turbulence as the coastline protruded in the Larne area. Above this, strong 
upper westerlies resulted in directional shear at 700hPa, where a shallow inversion was 
positioned which was gradually eroded by a concentration of some CAPE in the zone 
immediately beneath. All this combined to produce the vortex in a surface flow that was 
slowly warming as it moved southwards.

The funnel cloud of August 7th near Gorey in County Wicklow was observed just 
after noon. Again a ridge of high pressure advancing from the southwest was involved. 
Again, winds were from the northwest. The lower flow was trapped beneath a limited 
temperature inversion, below which a small amount of CAPE had developed in a sheared 
atmosphere. The latter was expressed by the lower NW winds veering to N above 800 
metres. This was probably sufficient to produce the vertical stretching of the vortex which 
resulted in the growth of the funnel cloud.

The annual total of 5 funnel clouds is a dramatic decline from their frequency 
for the previous year and the lowest annual total recorded for very many years. Neither 
was there any pattern to their occurrence or distribution, although the very low numbers 
would make this difficult to establish.

OTHER RELATED EVENTS
In contrast, vortex phenomena occurred that were not tornadoes, even though they were 
reported in a way that suggested that they might be (Tyrrell, 2016). This occurs most 
years and during 2015 in Ireland there were three such events that were reported. One 
was a sidhe gaoithe, the second was a microburst and the third was a narrow band of 
intense precipitation.
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A report was investigated of a possible tornado on August 12th at Athy in 
County Kildare. But this was found to be a classic sidhe gaoithe, or dust devil, long 
associated with hot summer days after the hay has been cut and left drying in the fields 
– a common feature in traditional Irish agriculture until relatively recently.  In this instance 
an anticyclone extended across the whole of Ireland and Britain, allowing intense solar 
heating at the surface. Spots of intensely heated air over the cut dried hay rose rapidly 
through the overlying cooler air and shot upwards due to the thermal gradient. The 
simultaneous rapid inflow at the surface – also of very hot air - enhanced this, reinforced 
the rotation and lifted surface debris for the vortex to become visible. It then moved 
across the field, areas of the surface of which were similarly heated, sustaining the 
vortex. It disappeared very quickly when the edge effect of the field was felt, the inflow 
air having less high temperatures, demonstrating that the underlying condition for the 
sustainability of a sidhe gaoithe is the extreme temperature difference between the near-
surface air and the overlying open air. So, without really dry hay the sidhe gaoithe is not 
able to develop. 

The second event occurred on November 12th in Glengormley, County Antrim, 
when an area experienced significant wind damage at approximately 3.30pm local time. 
This was only a short distance from Glengormley High School and close to the end of the 
school day. The school itself was not affected, but there was considerable roof damage 
to adjacent homes in Ballyhenry Avenue and Dorchester Crescent. Local eye witness 
evidence and photographs showed that ridge and other roof tiles from the houses were 
mostly driven downwards. The distribution of debris did not have the appearance of 
a track, but was confined to a limited small area. Extensive enquiries in a wider area 
revealed no evidence of further damage, nor any eyewitness evidence of a funnel or 
significant lifted, flying debris. Multiple media reports of this as a tornado stem from a 
local resident using the term ‘mini-tornado’.

Examination of the meteorological data shows that there was very little scope 
for vertical stretching from any vortex that may have developed. The vertical wind speed 
profile showed strongly sheared conditions in a very shallow layer between the ground 
surface to only 680 metres. This was an increase from 20 to 65 kts, but rising to twice 
that speed at greater heights. It was due to the track of the upper westerly jet stream 
core crossing Ireland from south to north. However, there was barely any CAPE at the 
time of the sounding and the vertical profile, taken at nearby Castor Bay, shows multiple 
inversions. Passage of cold front produced CBs and strong downdrafts from the very low 
altitude that marked the underside of the jet. The meteorology together with the on-site 
investigation indicates that from one of these downdrafts a microburst occurred, causing 
the damage on hitting the ground surface.

Finally, on 29th December, what was described as a “tornado/waterspout” 
occurred near Redcastle, on the shores of Lough Foyle. It was initially observed from 
a distance, but upon investigation it was established that this was a dense, relatively 
narrow shaft of rain within a wider storm system. 

CONCLUSION
A variety of phenomena were actually reported as tornadoes. This is not unusual because 
of public and media confusion about tornado-related phenomena. Nevertheless, some 
of these phenomena are as significant a hazard as tornadoes and are worthy of being 
recorded. The low number of tornadoes is consistent with the decline in frequency that 
has been established from careful site investigation evidence over recent years.
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TORRO SEVERE WEATHER  
FORECAST SUMMARY  

FOR BRITAIN AND IRELAND 2015

BY PAUL KNIGHTLEY
Forecast Division, Tornado and Storm Research Organisation

INTRODUCTION
2015 continued the trend of being rather quiet for severe convective weather overall 
although early July saw some active severe thunderstorms develop.

In 2015, TORRO issued 25 verifiable forecasts.

TORRO’s FORECASTS
TORRO issued three types of verifiable forecast in 2015. These were:
 Convective discussion (TCD)
Issued when conditions are favourable for either isolated severe weather events, or 
when marginally severe events are expected (e.g. T0-2 tornadoes; damaging hail, or 
heavy hail, but <20mm diameter).
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Severe weather watches, which include:
 Severe thunderstorm watch (SVR)
Issued when conditions are expected to be favourable for organised severe  
thunderstorms/convective storms.

 Tornado watch (TOR)
Issued when either organised severe thunderstorms are expected, and they bring a risk 
of tornadoes, or when tornadoes are deemed possible, even though thunder may not 
occur (e.g. strong cold front, non-electrified showers).

In 2015, TORRO issued:

18 convective discussions

7 weather watches
•	 4 tornado watches
•	 3 severe thunderstorm watches

There is, as yet, no formal recording of severe convective winds within TORRO 
although some damaging wind events get assigned a ‘squall’ rating. However, 
verification of forecasts is not possible in regard to winds at this time.

Hail
Severe hail occurred on 5 days in 2015 (J. Webb, pers comm). 1 out of these occurred 
in a convective discussion, and 1 within a tornado watch. The most active event was 
on July 1st and 2nd, when supercells produced several swaths of severe hail. For this 
event, a tornado watch was issued which included the following text:

‘…Tornadoes; hail to 30-50mm diameter, perhaps larger with supercells; wind gusts to 
60mph; CG lightning… ’

Tornadoes
At the time of writing, 23 verifiable tornadoes/probable tornadoes occurred in 2015 
across the UK and Republic of Ireland (Brown/Meaden/Tyrrell, pers comm.). This 
number does not include tornadoes over the sea which did not make landfall.

Tornadoes were reported in 2 tornado watches and not in 2 tornado watches. This 
gives a probability of detection (POD – the % number of watches containing at least 
one tornado) of 50%, and a false alarm rate of 50%. This compares to a POD of 33% in 
2014, 100% in 2013, 75% in 2012, 37.5% in 2011, 11% in 2010, 19% in 2009, 24% in 
2008, 27.5% in 2007, 29% in 2006, and 35% in 2005. 

Within the successful watches, 2 tornadoes/probable tornadoes occurred. This means 
9% of 2015’s tornadoes occurred within watches. This compares with 30% in 2014, 
37.5% in 2013, 43% in 2012, 35% in 2011, 4% in 2010, 13% in 2009, 38% in 2008, 
31% in 2007, 32% in 2006, and 33% in 2005.

© THE INTERNATIONAL JOURNAL OF METEOROLOGY
July/August 2016 Vol. 41, No. 398

159



Table 1 (below) shows the number of tornadoes within each type of TORRO forecast.

Table 1. Number of tornadoes by TORRO forecast type.

Forecast Type Number of tornadoes Percentage
TORNADO WATCH 2 9
SEVERE THUNDERSTORM WATCH 0 0
CONVECTIVE DISCUSSION 2 9
NOT FORECAST 19 82
TOTAL 23 100

In addition, 2 tornadoes occurred in convective discussion, with 0 occurring in severe 
thunderstorm watches. In total, 4 out of the 23 tornadoes occurred within a TORRO 
forecast, which means 17% of the tornadoes developed within a TORRO forecast.

Table 2 below shows tornado occurrence in 2004-2015 as a function of TORRO’s 
forecasts

Table 2. Tornadoes within TORRO forecasts.

Year Tornadoes No. of tornadoes  
within TORRO forecast

No. of  
tornadoes not 
forecast

2004 51* 26 (51%) 25 (49%)
2005 63* 41 (65%) 22 (35%)
2006 70^ 39 (56%) 31 (44%)
2007 51* 32 (63%) 19 (37%)
2008 13* 7 (54%) 6 (46%)
2009 39 21 (54%) 18 (46%)
2010 25 9 (36%) 16 (64%)
2011 26 15 (58%) 11 (42%)
2012 28 15 (56%) 13 (44%)
2013 24 10 (42%) 14 (58%)
2014 33 12 (36%) 21 (64%)
2015 23 4 (17%) 19 (83%)
2004 - 2015 446 231 (52%) 215 (48%)

* - figures based on provisional figures for those years, at the time the reviews were written.
^ - 5 more occurred, but due to forecaster absence, are not included.
Note figures for 2004-06 are based on those used in these years’ forecast reviews, and may not 
match the actual, final tornado numbers.
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CONCLUSIONS
Out of the tornadoes which occurred in 2015, 10 occurred when the forecaster (the 
author) was unavailable due to other commitments. If this is taken into account, 4 out of 
13 tornadoes were forecast, with 31% of the total then within forecast. However, the fact 
that the author was not available suggests that one ‘fix’ to improve stats is to expand the 
forecasting team. TORRO is certainly open to offers in this regard from meteorologists. 

Many of 2015’s tornadoes were weak and short-lived, from rather disorganised 
convection. These tornadoes are very hard to forecast without a massive false-alarm 
rate. This is because warm-season convection within weak-shear environments can 
produce brief non-mesocyclone tornadoes in environments which don’t appear notably 
different to null cases. Unless a mention is made in every such environment, these will 
continue to evade prediction. In the author’s opinion, if we want to be able to differentiate 
these cases more study is needed into these environments. However, given they are 
weak and transient compared with strong shear cases (e.g. supercell environments) one 
would really have to question the need for this.
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TORRO AUTUMN
 CONFERENCE 2016

The TORRO Autumn conference will be held on Saturday 
22 October 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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ABSTRACT: 
2015 was the most active year of the last eight years for hurricanes, tropical cyclones and typhoons. 
There were significant increases in the number of storms recorded and a slight increase in the 
number of hurricanes, tropical cyclones and typhoons from 2014 and a substantial increase in the 
number of category 4 events, but a decrease in category 5 events.  The big increase in category 
4 events occurred in the NW Pacific and E Pacific regions. Despite this there were again fewer 
fatalities and the lowest damage globally since at least 2008. There were above-average seasons 
for all three Pacific regions and average or below average activity in the other regions. Tropical 
Storm Komen caused the greatest number of fatalities (170) affecting Bangladesh, N. India and 
Myanmar. Typhoon Mujigae caused the greatest damage at $4.136 billion, affecting the Philippines, 
China and Vietnam. Hurricane Patricia was the strongest event ever recorded in terms of wind 
speed at 345km/h and the second lowest ever recorded in terms of lowest central pressure at 872 
hPa affecting Mexico and southern Texas, USA.

Keywords: Hurricane, Tropical Cyclone, Typhoon, 2015

INTRODUCTION
Worldwide, the 2015 tropical storm season was average, with an increase in the 
number of tropical storms recorded, and a slight increase in the numbers of those 
that further developed into hurricanes, cyclones and typhoons. Of the 53 hurricanes, 
tropical cyclones and typhoons 36 developed into category 3 or higher events, again, a 
significant increase on the previous year. There was a big increase in category 4 events 
but a reduction in category 5 events. Despite this, fatalities were very low globally with 
only 821 deaths recorded, which is the lowest since at least 2008 (Hickey 2014, 2015). 
Most fatalities were recorded in the N Indian region where Tropical Storm Komen caused 
170 fatalities in Bangladesh, N. India and Myanmar.

Damage globally was just under $13.09 billion, down on the previous year. This was 
the lowest value over the last eight years (Hickey 2014). Most of the damage globally 
occurred in the NW Pacific region with $10.2 billion, as was the case in 2013 and 2014. 
Unsurprisingly the only three events which caused more than $1 billion in damages also 
occurred in this region. These were Typhoon Mujigae (category 4) which caused $4.136 
billion, affecting the Philippines, China and Vietnam; Typhoon Soudelor (category 5), 
which caused $3.72 billion of damage; and Typhoon Chan-hom, which caused $1.46 
billion of damage.

Of particular note was Hurricane Patricia (category 5), the strongest event ever recorded 
in terms of wind speed at 345km/h, and the second lowest ever recorded in terms of 
lowest central pressure at 872 hPa, but which had limited impact in terms of lives lost and 
damage caused in Mexico and southern Texas (NOAA 2016).

© THE INTERNATIONAL JOURNAL OF METEOROLOGY
July/August 2016 Vol. 41, No. 398

162



Neutral ENSO conditions, which had been prevalent since the last months of 2012, 
were replaced in early 2015 by near record strong El Niño conditions, which continued 
throughout the year. This intensified storm activity in the Pacific Ocean with all three 
regions having above average and/or near record numbers of hurricanes, tropical 
cyclones and typhoons, whereas all the other regions were near average or below 
average. 

2015 saw just below average precipitation conditions across the globe, a slight decline 
on the previous three years, but as always with significant variations from region to 
region. This year was recorded as the warmest year since records began in 1880, even 
warmer than 2014, the previous record holder, and the 39th consecutive year of above 
average global temperatures. This was the first time since 1998 at least that consecutive 
years have broken the temperature record. This record temperature occurred with near 
record El Niño conditions. 2015 was 0.9 C above the 20th century average of land and 
ocean temperatures of 13.9 C (NOAA, 2016).

REGIONAL OVERVIEW
The Atlantic Hurricane Season was slightly below average with 11 storms, more than 
last year, but of these only 4 developed into hurricanes, fewer than last year (Table 1). 
Of these two were category 1 with one each categories 3 and 4. As a result there was 
little loss of life (88), up from last year. Most fatalities occurred as a result of Hurricane 
Joaquin affecting Turks and Caicos, Bahamas, Cuba, Haiti, SE USA, Azores and the 
Iberian Peninsula and Tropical Storm Erika affecting the Lesser and Greater Antilles 
and Florida. Damage of $648.7 million did occur, significantly up from 2014. $509.1 
million of the damage was caused by Tropical Storm Erika and a further $120.6 million 
by Hurricane Joaquin a category 4 event. Two events, Hurricane Joaquin and Hurricane 
Kate had discernible effects on Western Europe (NOAA, 2015).

The North Indian Cyclone Season was below average with just 5 storms and 2 
hurricanes. Of the 363 fatalities recorded, 170 occurred as a result of Tropical Storm 
Komen, which affected Bangladesh, Northern India and Myanmar. Almost all of the 
damage of $258 million for the region and 80 fatalities were as a result of Tropical Storm 
ARB 02, which affected West India. 

The Southwest Indian Cyclone Season was slightly below average, a contrast from 
the previous year. Only 8 storms were recorded of which 4 made it to hurricane status. 
Only 1 storm was category 1, there were two category 4 and 1 category 5 events. All of 
the fatalities (13) and damage of $4.5 million were as a result of the impact of category 
5 Cyclone Fantala affecting the Seychelles. This was the only one of the three category 
4 and 5 events to make landfall, hence the minimal impact.

The Australian Cyclone Season was the least active since reliable records began in 
1969. There were only 4 storms recorded of which only one was a category 1 event. 
No fatalities or damage was recorded. This is in complete contrast to the previous year.

The South Pacific Cyclone Season again was above average in 2015 with 9 storms, of 
which 5 were of cyclone status including three category 2 events and one each category 
4 and 5 storms. Cyclone Winston, a category 5 event, caused almost all the damage and 
fatalities for this region. The islands of Vanuatu, Fiji, Tonga and Niue were badly affected 
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causing $1.4 billion in damages and 44 fatalities. This event made this year the most 
damaging on record for this region. 
 
The Northwest Pacific Typhoon Season was above average 2015 with 28 storms, 
and out of this total there were a remarkable 21 hurricanes. Of these 21 hurricanes 
ten were category 4 and five were category 5, emphasising the exceptional intensity 
of the typhoons in this region this year. The number of fatalities at 263 was very low 
considering the large number of category 4 and 5 events and down on the previous 
year. Typhoon Koppu affecting Mariana Islands, Philippines, Taiwan and Japan had 58 
fatalities followed by Typhoon Melor affecting the Caroline Islands and the Philippines, 
which generated 42 deaths. Both were category 4 events. Typhoon Soudelor caused 38 
fatalities affecting the Mariana Islands, Philippines, Taiwan, Japan, Korea, China and 
Russia. Damage was extensive with a total of $10.2 billion, up on last year. $4.136 billion 
of damage occurred as a result of Typhoon Mujigae, a category 4 event, affecting the 
Philippines, China and Vietnam. Typhoon Soudelor, along with the fatalities mentioned 
above, caused $3.72 billion in damage and Typhoon Chan-hom caused $1.46 billion of 
damage affecting the Caroline and Mariana Islands, Japan, Taiwan, Korea, China and 
Russia. No other event exceeded $1 billion of damage.

The East Pacific Hurricane Season for 2015 was exceptionally active and was the 
second most active hurricane season on record with 26 storms, of which 16 reached 
hurricane strength. Despite this near-record level of activity both fatalities, at 44, and 
damage, at just over $0.563 billion, were well down on 2013 and 2014. Fortunately many 
of the category 4 and 5 hurricanes did not make landfall. Hurricane Patricia, the second 
strongest hurricane on record worldwide, caused the largest number of fatalities with 13 
deaths and most of the damage at $0.46 billion affecting, in particular, western Mexico 
and southern Texas. 

Table 1 Global and Regional Overview of Hurricanes, Cyclones and Typhoon (HCT) Activity in 2015 
after NOAA, 2016

Region
No. of 
Tropical 
Storms

No. of 
Hurricanes, 
Cyclones and 
Typhoons

Overview Fatalities Damage 
$ billions

Global 92 53 Average 821 13.08

Atlantic (Hurricane) 12 4 Near 
Average 88 0.649

North  Indian Ocean 
(Cyclone) 5 2 Below 

Average 363 0.258

Southwest Indian 
Ocean (Cyclone) 8 4 Near 

Average 13 0.005

Australian (Cyclone) 4 1 Below 
Average 0 0

South Pacific 
(Cyclone) 9 5 Above

Average 50 1.405

Northwest Pacific 
(Typhoon) 28 21 Above

Average 263 10.2

East Pacific 
(Hurricane) 26 16 Above 

Average 44 0.563
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INDIVIDUAL EVENTS
The 2015 season consisted of four category 3 events, down from last year; 24 category 
4 events, a substantial increase from last year; and eight category 5 events, a decrease 
on last year, with five of these occurring in the NW Pacific region. This changes the 
underlining trend of increase stretching back to 2008 at least. However, this is more than 
offset by a substantial increase in category 4 events.

The strongest wind recorded was within Hurricane Patricia in the East Pacific region 
(Table 2). This was a category 5 event with maximum wind speeds of 345km/h, the 
strongest hurricane on record globally in terms of wind speed. It also set new records 
for its rate of intensification and its rate of weakening. Three events had wind speeds 
of 250km/h. These were: Hurricane Joaquin (category 4) in the Atlantic region; Cyclone 
Fantala (category 5) in the SW Indian region; and Hurricane Jimena (category 4) in the 
East Pacific region (NOAA, 2016).

Unsurprisingly, Hurricane Patricia had an extraordinarily low central pressure, at 872 
hPa, the second lowest of any hurricane globally. The only event ever recorded to have a 
lower central pressure was the category 5 event Typhoon Tip in 1979 with 870 hPa, and 
this typhoon occurred in the NW Pacific region. One other event reached the 900 hPa 
threshold and this was Typhoon Soudelor, a category 5 event in the NW Pacific region. 
The next lowest were two category 5 events with 910 hPa. These were: Cyclone Fantala 
in the SW Indian region; and Typhoon Maysak in the NW Pacific region.

Table 2 Most Intense Hurricanes (H), Cyclones (C) and Typhoons (T) in 2015 after NOAA (2016)

Name Intensity Month Location Max Winds 
(km/h)

Min Pressure 
(hPa)

H. Danny 3 August N. Atlantic 205 960
H. Joaquin 4 October N. Atlantic 250 931

C. Chapala 4 October N. Indian 215 940
C. Megh 3 November N. Indian 175 964

C. Uriah 4 February SW. Indian 205 925
C. Emeraude 4 March SW. Indian 205 940
C. Fantala 5 April SW. Indian 250 910

C. Ula 4 January S. Pacific 185 945
C. Winston 5 February S. Pacific 230 915

T. Higos 4 February NW. Pacific 165 940
T. Maysak 5 March NW. Pacific 195 910
T. Noul 5 May NW. Pacific 205 920
T. Dolphin 5 May NW. Pacific 185 925
T. Chan-hom 4 July NW. Pacific 165 935
T. Nangka 4 July NW. Pacific 185 925
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Name Intensity Month Location Max Winds 
(km/h)

Min Pressure 
(hPa)

T. Soudelor 5 August NW. Pacific 215 900
T. Goni 4 August NW. Pacific 185 930
T. Atsani 5 August N.W Pacific 185 925
T. Krovanh 3 September N.W. Pacific 155 945
T. Dujuan 4 September N.W. Pacific 205 925
T. Mujigae 4 October N.W. Pacific 155 950
T. Koppu 4 October N.W. Pacific 185 925
T. Champi 4 October N.W. Pacific 175 930
T. In-fa 4 November N.W. Pacific 175 935
T. Melor 4 December N.W. Pacific 175 935

H. Andres 4 May E. Pacific 230 937
H. Blanca 4 June E. Pacific 230 936
H. Delores 4 July E. Pacific 215 946
H. Hilda 4 August E. Pacific 230 937
H. Kilo 4 August E. Pacific 220 940
H. Ignacio 4 August E. Pacific 220 940
H. Jimena 4 September E. Pacific 250 932
H. Linda 3 September E. Pacific 205 950
H. Olaf 4 October E. Pacific 240 938
H. Patricia 5 October E. Pacific 345 872
H. Sandra 4 November E. Pacific 240 934

IMPACT ON EUROPE
Two Atlantic hurricanes went on to influence Western Europe. The first was the tail-end 
of Hurricane Joaquin, a category 4 event at its peak, and the strongest in the Atlantic 
since Hurricane Igor in 2010. It weakened very considerably as it encountered colder 
waters in the north Atlantic. Its extratropical remnants reached Portugal on the 10th of 
October and gradually moved southwards along the west coast of Portugal over the next 
five days as a result of high pressure to the north of it. It finally ended by being absorbed 
by a frontal system east of Spain on the 15th of October. Its impact was limited to wet and 
windy weather and rough seas along the west coast of the Iberian Peninsula; as a result 
no significant impact was recorded.

The second was the remnants of Hurricane Kate, a category 1 event. Combined with 
storm ‘Abigail’ (UK and Republic of Ireland storm naming system for mid-latitude storms) 
it produced high winds and very heavy rainfall from the 14th to the 16th of November. 
This in turn caused some wind damage including: trees down in Wales, ferry disruption, 
and school closures in the Western Isles and the Shetland Islands in Scotland, along 
with power outages for 20,000 customers in Scotland. However the major effect was 
widespread flooding in Ireland and Northern Ireland, Wales and England. No fatalities 
were reported and damage was light with currently no figures available for the damage 
caused (Ugrin, 2015). 
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Amateur Meteorologists’ Conference 2016

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

www.rmets.org/2016AMC
#RMetS2016AMC
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