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WEATHER ANNIVERSARIES: 
MAY/JUNE

25 years ago, in 1990 May and June were months of opposite character: May (for the 
second year running) was warm, sunny, and dry; June was rather cool, cloudy, and 
wet. In May high pressure was centred over or north of the British Isles for much of the 
month, and there were only brief cyclonic interruptions. Rainfall was well below normal 
over much of England and Wales, some southern stations having less than 10 mm in  
the month. The warmest weather was in the first week, when 26-28°C occurred  
daily (28.6°C at Barbourne, Worcestershire, on the 3rd; 28.0°C as far north as Glenlivet,  
Moray, on the 2nd). Later in the month cooler air from the north gave widespread ground 
frost and local air frost in the last week (-3.0°C at Covenham, Lincolnshire, on the 26th). 
June was dominated by changeable westerly types (cool at first, less so later) except for 
a spell of northerlies in the second week, when day maxima were below 13°C at times 
in the east. Rainfall was above normal in most areas. Daily totals of 60-70 mm were 
recorded in the Aviemore/Inverness area on the 6th and at Edinburgh on the 30th; large 
hail caused damage near Nottingham on the 27th. Sunshine was well below average 
everywhere.

50 years ago, May and (especially) June 1965 were unsettled months with a  
predominance of cyclonic types. May, however, also had a fine anticyclonic southerly 
spell in the second week, when temperatures exceeded 27°C on the 13th and 14th 
(28.9°C at Kensington) – values that would not be reached again anywhere until  
August. An abrupt change to a northerly type then brought wintry showers as far south 
as East Anglia on the 18/19th, and a few centimetres of snow settled for a time in parts 
of Scotland and northern England; daytime temperatures were up to 18 degrees lower 
than they had been a few days earlier. June was mainly unsettled until the last few days, 
when a ridge of high pressure produced a fine spell except in the far north. Rainfall  
exceeded twice the average in south and west Scotland and locally in Wales and  
southern England, but was mostly below average in northeast Scotland and northern 
England. During heavy showers in Kent on the 13th 11.7 mm of rain fell in 10 minutes 
at Manston, and nearly 50 mm was recorded at Deal in a few hours; further heavy  
thunderstorm rains occurred in Kent on the 21st.

75 years ago, May 1940 was warm, dry, and sunny; the weather was often  
anticyclonic, and there were only short cyclonic spells. These spells were at times  
thundery (at Brechin, Angus, 70 mm fell in two hours in a storm on the 28th); but  
although some western parts of England were rather wet, many areas had only about 
half the normal rainfall, and at Lowestoft the month’s total was only 1.5 mm. In June the 
main features of May’s weather were intensified to produce an exceptional month: it was  
brilliantly sunny (more than 300 hours at many stations), very warm (the warmest June 
for at least 60 years), and generally dry. On the monthly mean pressure chart a strong 
ridge from the Azores anticyclone covered the British Isles. Most of Britain, away from 
north Scotland, had less than half the normal monthly rainfall, and locally in southern 
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England it was only 10%. Thunderstorms, however, resulted in a few intense falls of rain 
between the 8th and 10th. The temperature reached 31.7° C as far north as Perth on the 
6th, and 32.8°C was recorded at Cranwell (Lincolnshire) on the 9th. (The fine weather 
was beneficial to the Dunkirk evacuation taking place in early June.)

100 years ago, May 1915 was a month of north and east winds. It was often  
anticyclonic, and the only significant depressions moved across southern England. Two 
of these gave very wet days in the southeast on the 13th and 17th, falls of 25-50 mm  
being measured on both occasions; and on the former date precipitation turned to snow 
in places to the north of the depression, giving substantial falls over high ground in 
Wales. Daytime temperatures at this time were only 4-7°C in central England, and sharp 
frosts were recorded in the north. Over Ireland and Scotland the monthly rainfall was 
less than half the normal, but the wet days in mid-month contributed to more than twice 
the average in southeast England; and in central London this was boosted by a fall of  
75 mm on the 6th from a local thunderstorm. Easterlies were again frequent in June, 
and it was a very dry month except where thunderstorms occurred. One of these gave  
67 mm of rain in just 50 minutes at Mildenhall (Suffolk) on the 30th. Much of Britain 
had an absolute drought of up to 20 days from early June, and in parts of the south, 
where it began about 20 May, the rainless period was more than 30 days. Temperatures  
exceeded 30°C in eastern England on the 8th.

TORRO AUTUMN
 CONFERENCE 2015

The TORRO Autumn conference will be held on Saturday 
17 October 2015 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 be free of charge to all. 

We will open up registration nearer to the date.
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LIGHTNING INJURIES AND FATALITIES 
IN THE UNITED KINGDOM 2014 

AND A SUMMARY OF 
PERSONAL-INJURY LIGHTNING 
INCIDENTS FROM 1988 TO 2014 

BY  DEREK M. ELSOM  
AND JONATHAN D. C. WEBB

 
Tornado and Storm Research Organisation

ABSTRACT
With 20 incidents involving 33 people, 2014 produced the highest number of personal-injury  
incidents in the UK since 2006: two incidents resulted in a fatality. One of the minor injury incidents 
involved the occupants of a motor vehicle struck by lightning, a location that is normally safe. Drivers 
are reminded when lightning is near that they should stop and park safely, check the windows are 
closed, place hands on lap, and wait out the storm. Another minor injury incident was to a person 
photographing a thunderstorm. It is suggested that this type of incident may increase in the future 
given the widespread availability of smartphones with cameras and the growing encouragement by 
social networking and other websites to share lightning images. Advice is offered on safety when 
taking photographs of lightning. This paper also includes a summary of the number of incidents and 
people affected for each year from 1988 to 2014 in the UK.

INTRODUCTION
In 2014, there were 20 known incidents in the UK in which one or more persons  
experienced an electric shock from lightning resulting in injury or death (Figure 1). This 
is the highest number of annual incidents since 2006 when there were 38 incidents. The 
total number of people affected was 33 and for those whose gender is recorded, around 
two-thirds were male (64% male, 36% female). There was also one personal-injury  
incident known for Ireland when a man was struck and suffered minor injuries while  
cutting the grass at Knockainy, County Limerick, on the 24 July.

TWO FATALITIES
Two deaths occurred in 2014, both on golf courses. The first occurred on the 22 May 
at 1304 GMT at Watford, Hertfordshire when lightning struck a 65-year-old man on 
a golf course. He was hosting a charity golf match. An ambulance, a community first  
responder, and Hertfordshire Air Ambulance attended the scene. The man had  
suffered cardiac arrest and was given advanced life support before being airlifted to the 
Royal London Hospital in a life-threatening condition. Sadly, he died in hospital three 
days later. 

The second death occurred on the 8 October at Denham, Buckinghamshire. A 46-year-
old man had taken his dog for a walk on Denham Golf Course around 1700 GMT when 
lightning struck him. His dog was found wandering on the course and so a search was  
initiated. His body was found after several hours. There were red burn marks on his 
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neck, chest and feet and his chest and leg hair had also been singed. He was found 
near a tree which displayed large spiral scorch marks and chunks of bark nearby on 
the ground. It is suggested he had taken shelter under the tree from the heavy rain and 
experienced a side flash when lightning struck the tree. This killed him but left the dog 
unharmed. This fatal lightning strike may have been the only discharge from the storm 
that affected the Denham area according to Bob Prichard (personal communication). 
If so, the absence of any electrical activity prior to the strike may have resulted in less 
awareness of the imminent lightning threat.

LOCATION OF INCIDENTS AND SEVERITY OF INJURIES
Elsom and Webb (2014) classified the general location of all known personal-injury  
incidents for a recent 25-year period (1988 to 2012) in the UK. Table 1 provides an  
update of their database for the period from 1988 to 2014. Excluding 14 incidents, where 
the location was not reported, from the 474 total number of known incidents (Table 1), 
outdoor incidents accounted for 51.7% of the incidents (238 out of 460), indoor incidents 
for 46.7% (215 out of 460) and being inside a motor vehicle or glider for only 1.5 per cent 
(7 out of 460). The general locations of the lightning incidents for 2014 in the UK were 
nine incidents outdoors, ten indoors and one in a motor vehicle, the latter incident being 
a relatively unusual occurrence.

Figure 1. Lightning poses a serious risk to people both outdoors and indoors. Lightning seen  
facing east between Wigmore and Ludlow, Herefordshire, on the 19 July 2014 around 0200 BST  
(Copyright Howard Kirby).
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Year Total 
number 

of  
incidents1

Total 
number of 

people

OUTDOORS INDOORS OTHER 
LOCATIONS2

Number 
of 

incidents

Number 
of 

people

Number 
of 

incidents

Number 
of 

people

Number 
of 

incidents

Number 
of 

people

1988 23 37 10 22 10 11 1xGl & 
2xUn

4

1989 21 32 12 22 6 6 1xMV & 
2xUn

4

1990 6 11 3 8 2 2 1xUn 1

1991 10 22 8 20 2 2

1992 21 33 11 20 10 13

1993 22 41 9 24 12 15 1xUn 2

1994 48 86 26 53 19 29 3xUn 4

1995 21 54 7 25 14 29

1996 16 37 12 32 4 5

1997 17 23 10 15 7 8

1998 24 38 9 15 15 23

1999 27 43 11 23 14 17 1xGl & 
1xUn

3

2000 14 20 6 11 7 8 1xUn 1

2001 23 31 8 13 14 17 1MV 1

2002 9 16 3 8 6 8

2003 19 45 8 32 9 11 1xMV & 
1xUn

2

2004 14 20 8 14 5 5 1xUn 1

2005 23 33 14 24 9 9

2006 38 53 18 31 20 22

2007 8 11 5 8 3 3

2008 5 6 4 4 1 2

2009 11 17 6 12 4 4 1xMV 1

2010 7 11 4 8 3 3

2011 10 13 5 7 4 5 1xUn 1

2012 10 13 7 10 3 3

2013 7 7 5 5 2 2

2014 20 33 9 18 10 12 1xMV 3

Total 474 786 238 484 215 274 213 283

Average 18 29 9 18 8 10 1 1

Table 1. General locations of all personal-injury lightning incidents in the UK, 1988-2014 (update of 
table analysed by Elsom and Webb, 2014).
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1 Table includes the incidents reported so far. Others may come to light in the future.

2 Abbreviations: Gl = Glider, MV = Motor Vehicle, Un = Unknown.

3 Number of incidents and people affected: inside a glider (2 incidents, 3 people) and motor vehicle 
(5 incidents, 7 people), and Unknown (14 incidents, 18 people).

Most indoor lightning incidents involve only one person experiencing an electric shock 
whereas outdoor incidents may often affect more than one person, sometimes a large 
group of people. Excluding 18 people from the 786 total number of people known to have 
been struck by lightning during the 1988 to 2014 period (Table 1), as the location where 
they were struck was not reported, indoor lightning incidents accounted for 35.7% (274 
out of 768) of people affected while outdoor incidents accounted for 63.0% (484 out of 
768) of people experiencing personal-injury incidents in the UK. Those experiencing an 
electric shock from lightning when they were inside a motor vehicle or glider accounted 
for only 1.3% (10 out of 768) of people affected. 

It is evident from the above percentages that although around half of the total number of 
known lightning incidents from 1988 to 2014 occurred outdoors, they were responsible 
for around two-thirds of the total number of people who experienced injuries or even 
death from lightning.

In their analyses of the medical effects of UK lightning incidents, Elsom and Webb (2014) 
found that the most serious injuries and all of the fatalities occurred outdoors (Table 2). 
This was true for 2014, with both fatalities and the one incident resulting in a serious 
injury taking place outdoors. All other incidents in 2014 resulted in minor injuries.

Table 2. Lightning effects on people outdoors and indoors based on the “worst” recorded medical 
impact known for each incident in the UK from 1988 to 2012 (Elsom and Webb, 2014).

Medical effects Outdoors (% of incidents) Indoors (% of incidents)

Death 21 0

Cardiopulmonary arrest but  
resuscitated

7 0

Serious injuries: serious 
(full-thickness) burns; brief 
unconsciousness; severe  
fractures; spinal injuries

16 2

Minor injuries: minor burns; 
temporary damage to  
eardrums (deafness) or eyes; 
knocked off feet causing  
minor blunt trauma (e.g.  
bruising of arms or legs);  
temporary weakness, 
numbness or pain in the  
shoulder, arm or leg; minor 
electrical shock

56 98
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The only known serious injury incident for 2014 occurred on the 25 May at  
Blackburn, West Lothian, Scotland, around 1230 GMT. Lightning struck a 41-year-old 
man, holding an umbrella, as he watched his son playing football. A witness stated “we 
saw the lightning come down and it had hit behind him. The flash lit up the whole pitch 
and then we saw the man fall”. This implies the electric shock he experienced came from 
a ground current (step voltage effect) rather than a direct strike or a contact strike via his 
umbrella. He experienced brief unconsciousness so was put into the recovery position 
by a first aider who was present at the match and who explained: “we used smelling 
salts to try to bring him round. We were just trying to keep him talking to us and keep him 
breathing normally. He was having difficulty keeping his eyes open and talking but his 
breathing was fine”. Scottish ambulance services arrived within five minutes and he was 
taken by stretcher to St. John’s Hospital, West Lothian. By Monday he was recovering at 
home, 24 hours after the incident, with “nothing more than aches and pains in his arms 
and shoulders”. The lightning struck with 5 minutes left of the game and it had started 
raining. One of the coaches, quite rightly, remarked “I may think twice about playing in 
weather like that again”.

Apart from the two fatalities and the one serious injury incident in 2014, the other  
incidents were all minor injury events (six outdoor, ten indoor and one inside a motor 
vehicle). They all experienced an electric shock from the lightning, many were knocked 
off their feet (caused by either the electric shock triggering powerful muscular spasms in 
their legs or, if they were very close to the lightning strike, from the effects of the shock 
wave arising from the violent expansion of air superheated by the lightning channel) 
and some experienced minor burns. This happened to two mountain walkers close to 
the summit of Aran Fawddwy (884m peak) near Llanuwchllyn in southern Snowdonia, 
Gwynedd, on the 25 January. They suffered burns, one to his feet and the other to 
his calf (although one media report states that after removing their boots, both men 
found their socks burned and they had burns and blisters on their feet). Three mountain  
rescue teams and the Royal Air Force (RAF)’s Sea King helicopter attended. One of the  
rescue team members explained: “Initial reports suggested that they had sustained three 
broken legs between them. But it transpired that they had been caught up in a sudden 
electrical storm. The men had both experienced paralysis in the legs when lightning 
hit the ground about a metre away from their position. One man had regained some  
sensation and could walk but the other remained unable to move his lower body and had 
to be carried down the mountain”. Once below cloud level, they were flown by helicopter 
to Bangor hospital and kept in overnight. Their condition next day was said to be stable.

Another example of a minor injury incident resulting in burns to those struck occurred on 
the 29 April at 1300 GMT at Camberley, Surrey. As three men were unloading a lorry at 
a construction site off Park Lane, they were hit by an electrical discharge. At the time, a 
47-year-old man was using a crane with steel chains to help load steel scaffolding poles 
on the truck while his two colleagues (26- and 38-year-old) were tying down the load. 
They were all “sent flying” as lightning struck and “raced down the steel chains” of the 
crane. One man, who was thrown about four metres, couldn’t feel his hands, feet or legs 
initially and suffered pains to his hands. The second was thrown two metres from the  
lorry and suffered “pins and needles” (paraesthesia) in his hands and lower back. 
The third was thrown back against the construction site’s fence and experienced  
paraesthesia in his hands. He also suffered neck pain (whiplash injury) and lower back 
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pain. Paramedics treated all three for burns. They were then taken to Frimley Park  
Hospital for tests before being discharged that evening. Following the incident, the  
construction site was closed for the rest of the day.

MOTOR VEHICLE INCIDENT
A car was struck by lightning during heavy rain at Chester, Cheshire, on the 28 March. 
The woman driver was on the A55 near Chester when lightning hit her Ford Focus. The 
driver’s two-year-old daughter and her mother were with her in the car. All three received 
electric shocks which “made them jump”. Fortunately, the woman retained control of the 
car. Afterwards she said she had feared what might have happened if she had been  
travelling at a higher speed. She experienced shocks to both wrists, which spread 
through her arms as she gripped the steering wheel.  She recalled: “There was a big 
bang on the car and a flash, and I felt a shock in both wrists, which dissipated through 
my arms. The feeling was more intense than an electric shock that you might get from 
something small.”

Table 1 shows there have been only five known incidents of the occupant(s) of a  
motor vehicle experiencing an electric shock when lightning struck their vehicle between 
1988 and 2014. Being inside an enclosed, hard-topped motor vehicle is normally a 
safe place to be when lightning threatens (Figure 2; Holle, 2008). The metal bodywork  
provides a screening effect (Faraday cage) such that if lightning strikes, the electric  
current discharges to the ground via the outside of the bodywork and tyres.  
Occasionally, the vehicle paintwork may display small areas of pitting or scorching where 
the lightning first made contact. On a few occasions, the lightning may damage tyres 
(causing deflation), damage electrical wiring and electronic systems, break a window 
and even initiate a fire. However, the occupants are normally unaffected except for 
the trauma caused by their vehicle having been struck. If, on rare occasions, they do  
experience an electric shock when lightning strikes their vehicle, it is usually a relatively 
minor one. In a moving vehicle, the engine may be damaged by a lightning strike causing 
the vehicle to stop. Driving during a thunderstorm can be dangerous if lightning strikes 
the ground close by or it strikes the vehicle. This is because the intense brightness of 
the lightning, especially at night, may temporarily blind the driver causing them to lose 
control of the vehicle and resulting in an accident.

The advice for someone driving when lightning is nearby is to stop and park safely, 
check the windows are closed, place hands on lap, and wait out the storm. The National  
Lightning Safety Institute (2015) reminds vehicle occupants in this situation to avoid 
touching the sides of the vehicle or any metal objects, such as the steering wheel, door 
handles, radio controls, gear stick, hand brake or other metal parts that may be in direct 
contact with the outside of the vehicle. The woman in the Chester incident in 2014 was 
holding the steering wheel when lightning struck her car but it is not known through what 
metal interior-exterior route her mother and infant experienced minor electric shocks.

DANGERS OF PHOTOGRAPHING LIGHTNING
A thunderstorm is spectacular to watch and, with the availability of mobile (smart) 
phones with cameras (and ‘apps’ which help the user to capture lightning with optimum 
camera settings), there is an increasing number of people who take the opportunity 
to capture lightning in photographs and videos. People are encouraged to share their 
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Figure 2. Being inside an enclosed, metal-topped motor vehicle is a relatively safe refuge from 
lightning but on rare occasions the driver may experience an electric shock if the vehicle is struck. 
Lightning captured from inside a motor vehicle just north of Winchester, Hampshire, on 26 July 2006 
at 2218 GMT (Copyright Chris Cameron-Wilton).

images on social networking websites (Facebook, Flickr, Instagram, Pinterest, Twitter,  
YouTube), media websites about weather news items, and weather image sharing  
websites (TORRO, UKweatherworld, WOW: Weather Observations Website). 
Consequently, there is likely to be an increasing number of people in the future 
who will be injured by lightning while taking photographs or videos outside or even  
standing at an open external door or window. This happened to a 34-year-old woman at  
Tunbridge Wells, Kent, on the 18 July. She was woken up by thunder around 0300 GMT 
and decided to take a video on her smartphone of the electrical activity outside her 
bedroom window. After about one and a half minutes of filming, she recalled: “A bolt of 
lightning hit one of the scaffolding poles on the house next door, which was around three 
to four feet from where I was sitting by my open [upstairs] window. I experienced an 
indirect hit as an off-shoot from the main bolt on the metal scaffolding pole. I felt a light 
burning sensation up my arm. I felt a rush of heat, was stunned by the bright light and 
was thrown back from my window onto my bed. I’ve since suffered a severe headache, 
slight sunburn [erythema], my skin smelled ‘smokey’ and of electricity, and all my bodily 
hair was static for hours afterwards.” She intended to visit her GP later for a check-up. 
Her video, posted on YouTube, is available via several websites (Ford-Crush, 2014).

Photographers who regularly take images of lightning using professional-style DSLR 
(digital single-lens reflex) cameras are fully aware of the dangers posed by lightning. 
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One rule they always keep in mind: if you can hear thunder, you are vulnerable to  
being struck by lightning. Consequently, they lower the risk by remaining inside a fully- 
enclosed, metal-topped motor vehicle and taking images through the windscreen using 
a window-mounted camera and a wireless remote trigger (Bluetooth) to operate the 
shutter. The camera focus is set on infinity so as to avoid focusing on the windscreen. 
Or they set up a tripod-mounted camera on the ground outside and use a remote trigger 
from the interior of the vehicle or a substantial building. If it rains, they attach the lens 
hood to the camera outside and provide a rain cover for the rest of the lens and camera 
body. Lightning photographers aim to capture lightning generated by a storm tracking 
across their field of view as this is safer than one heading directly towards them (Kirby 
and Dobson, 2011).

For someone wishing to use their smartphone to take lightning photographs through a 
window or outdoors, the safest option is to place the smartphone on a stand or small 
tripod and to use a wireless remote control camera shutter trigger to operate the camera. 
The remote trigger works from many metres away so the user should locate themselves 
well away from the window or, if the smartphone is placed outdoors, they should stay 
inside a fully-enclosed vehicle or substantial building. 
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Pressure was high to the north of Britain during the first three weeks of September 2014, and to the 
south in the last week. It was in consequence a very quiet month for weather, just two funnel clouds 
being reported. October, by contrast, was much more active, producing at least eight tornadoes, 
most of them well-attested; and there were a further half-dozen reports of possible tornadoes for 
which adequate evidence was lacking. There were also four waterspouts and 11 reports of funnel 
clouds. One tornado is known for the Irish Republic. This was a mild, often cyclonic, month.

FC2014Sep06 Heysham, Lancashire (54° 02’ N 2° 55’ W, c SD 4060)
 Mr Tim Charlesworth saw a funnel cloud to the east of Heysham Port at about 
1045 GMT, which lasted five minutes. At 1200 GMT the British Isles lay between a  
shallow low, 1011 mb, in the North Sea and a high, 1023 mb, west of Ireland;  
slow-moving fronts were producing occasional showers in southern England, northern 
England, and north Scotland.

FC2014Sep15 Aintree, Liverpool, Lancashire (53° 29’ N 2° 56’ W, SJ 3898)
 Many photographs were received of this funnel cloud seen above Aintree and 
neighbouring parts of north Liverpool at 1640 GMT; the Liverpool Echo (15 September) 
published an assortment of them. Some show a thick funnel a third of the way to ground, 
others show it longer but very narrow (perhaps two different funnels). At 1800 GMT a 
rather weak easterly airstream covered the British Isles. Scattered showers affected 
central and northern areas during the afternoon.

WS2014Oct04 offshore East Wittering, West Sussex (c 50° 45’ N 0° 53’ W, SZ 7996)
 Mr Fred Ellis reported that he and two others saw a distant waterspout reaching 
the sea offshore from East Wittering at 1400 GMT. At 1200 GMT a westerly airstream 
was spreading across the British Isles behind a cold front then over southeast England. 
The frontal rain was just clearing West Sussex at the time of the waterspout (showers 
were affecting Ireland and Scotland).

FC2014Oct06/I Dyffryn Seaside Estate, Barmouth, Merionethshire (52° 47’ N 4° 07’ W, 
SH 5723)
 Mr Elwyn Roberts photographed a vertical funnel cloud about halfway to ground 
at about 0900 GMT.
 At 1200 GMT fronts associated with a deep low, 970 mb, south of Iceland were 
moving east across central England and Scotland followed by a weakening westerly 
airstream. There was rain on the fronts and thundery showers in the west.

FC2014Oct06/II Hawarden Airport, Flintshire (53° 11’ N 2° 59’ W, SJ 3465)
 A funnel cloud was reported in the 1150 GMT METAR from Hawarden Airport.

TORRO TORNADO DIVISION REPORT:
September and October 2014

BY PAUL R. BROWN AND G.TERENCE MEADEN
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tn?2014Oct06 near Millbrook, Southampton, Hampshire (c 50° 53’ N 1° 29’ W, SU 3610)
 Ms Lucii Grubb filmed what might have been a weak tornado funnel over the 
New Forest Wildlife Park at 1542 GMT, seen from Millbrook; she said that a few trees 
were down and the roof taken off some stables, but in the absence of any more definite 
information we cannot count this as a tornado (there were minor showers in the area at 
the time). Force possibly T0.

q/tn2014Oct06 Wembury, Devon (50° 19’ N 4° 05’ W, SX 523488)
 The Plymouth Herald (9 October) reported that Mr Julian Flinn of Hawthorn 
Park Road heard “what sounded like an express train passing up the road” late on  
Monday evening, and the following morning found his summer house in pieces. There 
were also reports of full rubbish bins being blown over, an outdoor trampoline being 
moved, and the twisting of a greenhouse frame. A thundery shower trough passed 
through the area at about 2200 GMT.

WS2014Oct07/I offshore Plymouth, Devon (c 50° 20’ N 4° 09’ W, SX 4750)
 The Plymouth Herald (7 October) reported that a waterspout had been seen 
about two miles out to sea from The Hoe at 1000 GMT. Photographs from Mr Jim  
Andrews at Portwrinkle and Ms Lesley Travers at Looe both show a long slender funnel 
cloud and disturbance of the sea beneath it. Mr Nigel Brooks gave the duration as about 
20 minutes.
 At 1200 GMT a depression of 987 mb lay off the east coast of Scotland while 
another of 975 mb was west of Ireland; a westerly airstream covered the south. The 
north of Scotland had periods of rain, while elsewhere there were occasional showers, 
often thundery near southern and western coasts.

WS2014Oct07/II offshore Portland Bill, Dorset (c 50° 32’ N 2° 28’ W, SY 6771)
 The Dorset Echo (7 October) published a photograph of a long funnel cloud 
taken from Ferry Bridge (SY 6676) by Ms Kate Almond at about 1100 GMT; and Mr Marc 
Bryan sent us photographs taken from Portland Bill in which, although the visible funnel 
extends only halfway to the surface, it is just possible to make out disturbance of the 
water beneath it.

FC2014Oct07 Port Talbot, Glamorgan (51° 35’ N 3° 47’ W, SS 7689)
 Several photographs were received (e.g. from Mr James Thomas, Ms Tarren 
Lewis) of a well-defined vertical funnel cloud reaching nearly halfway to ground above 
Port Talbot Docks, timed at 1715 GMT. Pictures were published in the South Wales 
Evening Post of 8 October.

tn2014Oct08/I Rochester, Kent (51° 22’ N 0° 30’ E, TQ 743654)
 This was first reported in Kent Online (8 October), where Ms Bernadette Keane 
(who also reported to us directly) was said to have ‘suffered a mini-tornado’ in Leander 
Road. She said: “...I’ve got a big box ... at the bottom of my garden with tools in and 
it was about 10ft in the air ... We could just hear a lot of banging ... it only went on for 
about two minutes, but it was really frightening. My tree has gone from the bottom of the 
garden, it’s in the road, the fence has gone too, we can’t even find it. Some roof tiles 
have come off ... a neighbour’s house ... It turned everything around as it was going, 
everything was swirling ...”. In a report submitted by Mr Jon Leech in Warren Wood Road 
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Cloudscape with rainbow on 18 May 2015 near Leintwardine, Herefordshire.  
© Howard Kirby. www.howardkirbyphotography.co.uk





the time was given as 0836 GMT; branches were ripped off at least three trees (some two 
feet in diameter), and minor roof damage occurred; duration was 30 seconds. (Warren 
Wood Road skirts Leander Road.) Force T1-2.
 At 1200 GMT the previous day’s Atlantic low, now 978 mb, had moved closer 
to western Ireland; an occlusion was crossing Wales, western England, and the north 
of Ireland, and an open wave was moving through the Dover Strait accompanied by a 
sympathetic trough over southeast England. Showers or thunderstorms affected many 
areas of England, Wales, and Ireland during the day.

TN2014Oct08/II Hooton, near Bebington, Cheshire (53° 18’ N 2° 57’ W to 53° 19’ N 2° 
57’ W, SJ 363780 to SJ 365796)
 This tornado was filmed by the passenger in a motor car travelling east along 
the M53 motorway between Birkenhead and Ellesmere Port (film submitted by Mr  
Matthew Hughes). The funnel, which occurred during a rainstorm, was clearly seen 
crossing the road from right to left ahead of the car. The time appears to have been about 
1430 GMT. A correspondent to the UKWeatherworld forum visited the area the next day 
and found evidence of damage from just outside the village of Hooton northwards for 1½ 
km, where the trail disappeared into an oil refinery (into which he felt it advisable not to 
venture): roof slates removed, garden fence blown about, a few trees damaged. Force 
T0.

TN2014Oct08/III Mackworth, Derby, Derbyshire (52° 56’ N 1° 32’ W to 52° 56’ N 1° 31’ 
W, SK 316366 to SK 326375)
TN2014Oct08/IV Alfreton, Derbyshire (53° 05’ N 1° 23’ W to 53° 06’ N 1° 22’ W, SK 
414550 to 421561)
 The Alfreton tornado was widely reported (e.g. Derbyshire Times 8 October) 
because the principal damage was quite spectacular – the whole back half of the roof of 
a terraced house in Catherine Street (SK 420559) lifted off and deposited in the garden, 
which would imply a severe tornado; but when Tim Prosser of TORRO inspected the site 
on the 11th he found that the roof had been of inferior construction and that a force of 
no higher than T2-3 could have effected the observed damage. Elsewhere only minor 
damage was noted. The identifiable track was from Outseats Drive to Salcombe Road; 
length 1.27 km from southsouthwest, maximum width about 125 m.
 He also confirmed a report from elsewhere that another tornado, force T1, had 
passed from Prince Charles Avenue to Markeaton Lane, at Mackworth, Derby; length 
1.36 km from southwest, maximum width about 50 m. An independent report from a 
meteorologist gave the time at Alfreton as 1435 GMT. Both these tornadoes were filmed 
(although not very clearly); the Mackworth one from a moving vehicle, the Alfreton one 
from a house in Mansfield Road.

q/tn2014Oct08 Coventry, Warwickshire (52° 25’ N 1° 32’ W, SP 317800)
 Mr Michael Matthews sent us a report of a ‘tornado/wind funnel’ that  
momentarily threw him off his feet while walking up Redesdale Avenue; tiles and  
branches were also caught by the wind, which lasted no more than 20 seconds at about 
1545 GMT. There was rain and hail just after. (Force possibly T1-2.)
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TN2014Oct08/V Haverthwaite, near Ulverston, Cumbria (54° 15’ N 3° 01’ W to 54° 15’ N 
3° 00’ W, SD 340834 to SD 346841)
 Like other tornadoes of this day, this one was filmed in action. It was first  
reported in the North-West Evening Mail (8 October), which included film taken from 
a motor car travelling along the minor road from Haverthwaite Railway Station to its  
junction with the B5278 at SD 34308377; this shows a clearly defined funnel  
reaching from cloud to ground and crossing the B5278 a few yards ahead of the vehicle 
(which had by then stopped at the junction), and twisting the arms of the signpost by 
the road. Ms Sue Lawton reported to us from Haverthwaite village as follows: “I was  
looking out towards the River Leven and initially it looked like black smoke was rising. This 
then turned into a tornado on the River Leven and it started progressing down the river  
making a thunderous noise and gaining in width until it disappeared out of sight”. It  
appears to have continued at least as far as the A590 road, making a track length of 
one kilometre from southwest to northeast. The time was 1700 GMT and there was a  
torrential downpour just before the tornado. The Westmorland Gazette (9 October) said 
that plant pots and rubbish bins had been blown about, and that there were reports of 
fallen trees and of a garage roof removed. Force T0-1. Further detailed information was 
sent to us directly by Mr Richard Kitchin.

tn?2014Oct08 Llansteffan, Carmarthenshire (51° 46’ N 4° 24’ W, SN 3510)
 A correspondent to the UKWeatherworld forum observed debris being whirled 
round and sucked up to over 100 feet during a thunderstorm; the base of the swirl was 
only about 20 feet in diameter and no condensation funnel was visible. Time not stated. 
(Force possibly T0.)

ws2014Oct10 offshore Dartmouth, Devon (c 50° 20’ N 3° 34’ W, SX 8949)
 The Herald Express (11 October) published photographs of a funnel cloud seen 
seaward along the Dart Estuary, taken by Mr Will Davies at 1630 GMT. The visible funnel 
is not much more than a third of the way to the sea, but according to the observer he 
could “see the base of it swirling around in the sea and drawing the water up”. At 1800 
GMT a low, 998 mb, was centred near Shetland, and a broad trough extended southwest 
across Ireland. Showers, again thundery at times, affected much of Britain during the 
day.

FC2014Oct11/I Swanage area, Dorset (c 50° 36’ N 1° 59’ W, SZ 0177)
 The Daily Echo (11 October) stated that several people between Bournemouth 
and Swanage had reported seeing a ‘tornado’ over the Isle of Purbeck between 0830 
and 0845 GMT that morning; and the edition for 13 October included photographs (taken 
by various readers) of a rather thick funnel cloud reaching nearly to the distant hill line 
southwest of Swanage. 
 At 1200 GMT the previous day’s low, now 1004 mb, was still near  
Shetland, giving a weak cyclonic circulation over the British Isles. Scattered showers and  
thunderstorms affected most areas at some time during the day.

fc2014Oct11/II Worthing, West Sussex (c 50° 48’ N 0° 24’ W, TQ 1301)
 A photograph was received from Mr Stuart Clout showing a distant lowering 
from a shower cloud over the sea from Worthing in the morning.

© THE INTERNATIONAL JOURNAL OF METEOROLOGY
May/June 2015 Vol. 40, No. 391

97



fc2014Oct11/III Chester, Cheshire (c 53° 11’ N 2° 54’ W, SJ 4066)
 A photograph was received from Mr Sam Ryley showing a distant lowering from 
a shower cloud at 1350 GMT, seen from Chester towards Wrexham (i.e. southwest).

fc2014Oct11/IV East Markham area, Nottinghamshire (c 53° 14’ N 0° 54’ W, SK 7372)
 Stuart Franks of TORRO observed a cone-shaped lowering from a storm cell at 
1720 GMT; he was travelling southeast on the A1 road west of Lincoln, i.e. probably in 
the vicinity of East Markham.

FC2014Oct11/V Norwich, Norfolk (52° 40’ N 1° 17’ E, TG 2213)
 A recent funnel cloud (and present thunderstorm) was reported in the 1720 
GMT METAR from Norwich Airport.

FC/TN2014Oct16/I near Hillesden, Buckinghamshire (c 51° 57’ N 1° 01’ W, SP 6828)
 Ms Alison McGregor informed us that while out riding between Charndon and 
Twyford between 1430 and 1500 GMT she noticed a ‘strange cloud formation’ that  
‘developed into a tornado’, which she filmed (somewhat jerkily from horseback), and 
which she thought touched down for a minute or two close to Hillesden about a mile 
away. The film, however, does not make it clear whether the cloud reached the ground. 
Her position, confirmed by her sister (a meteorology student), was at SP 673255. (Force 
possibly T0.)
 At 1200 GMT a deep depression of 971 mb was slow-moving well to the 
west of Ireland, and occlusions were moving north over Scotland and Ireland within a  
returning maritime Polar airmass. Showers were widespread in the west (where some were  
thundery) but much fewer further east.

TN2014Oct16/I Ballymongan, near Killeter, County Tyrone (54° 39’ N 7° 46’ W, H 1578)
 Several photographs were received showing a well-defined vertical funnel 
cloud reaching from cloud to ground (or very nearly so), and details were published in 
the Ulster Herald of 20 October. It happened at about 1500 GMT at Ballymongan in the 
remote western corner of Tyrone. A witness, Ms Susan Gallen, said: “... there was a loud 
rattle which seemed like thunder. But then I looked up and saw this massive tornado 
coming towards the house ... I was scared stiff and could see flower pots and branches 
of trees being sucked up by the wind. It was coming towards the house and I just ran 
inside to try and shelter. The tornado luckily passed by the house and I could see the 
flowers being sucked into it and the pots on the ground. We lost three slates from the 
roof of the house as well. The whole thing only lasted about five minutes ...”. Another  
witness, Mr Patrick O’Donnell, said: “I heard the roar of the wind and looked up to see this  
tornado and the branches of trees five inches thick being carried along by the wind ... I 
saw the funnel grow about ten times in size in a matter of about a minute ...”. He watched 
it continue across the River Derg until it went out of sight beyond the horizon (to the 
north). Force T1. There was heavy rain shortly after.

FC/TN2014Oct16/II Gretton, Gloucestershire (51° 58’ N 2° 00’ W, SP 0030)
 The Gloucestershire Echo (17 October) published photographs taken by 
Mr Andrew Stephens at Gotherington (SO 9629) showing a rather ill-defined distant  
funnel cloud. Ms Melissa Craig contacted us to say that her mother’s village of Gretton  
experienced ‘a possible tornado which did not touch down’, including ‘incredible high 
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wind and rain’ which carried aloft a sheet of corrugated iron and embedded it in a barn. 
The time was about 1530 GMT. (Force possibly T1.)

TN2014Oct16/II Llanelli, Carmarthenshire (51° 41’ N 4° 11’ W, SN 491007)
 The South Wales Evening Post (17 October) reported that a ‘mini tornado’ 
had affected the Pwll part of Llanelli the previous evening, when substantial damage 
was caused at Day’s Garage in Sandy Road. A further report in the Llanelli Star of 22  
October quoted Mr David Richards (at the school opposite the garage): “I saw a big flash 
that I thought was lightning, so I assumed the noise that followed was the thunder. But 
the noise kept going, getting louder ... I looked up, and the clouds were circling around 
slowly. Under it was a tornado, picking up everything and throwing it around. I saw it 
coming at me from across the field so I ran for cover ... It got to about five metres away 
from me and I cowered on the floor. It kept going for about a minute and a half, but it felt 
much longer. All the car alarms started going off and it took the roof off the car garage 
and threw it into the grounds of the college, across the road ... The noise was easily the 
biggest thing about it – it kept getting louder and louder.” Force T1. The exact time was 
not given but was probably about 2000 GMT.

WS-TN2014Oct18 North Connel, near Oban, Argyll (56° 27’ N 5° 14’ W, c NM 908346)
 According to the Daily Record of 26 October a tornado came off Loch Etive 
and damaged trees and boats on the shore at Mr Robert Miller’s home at North Connel 
during a thunderstorm ‘last Saturday night’. Two witnesses, Mr Patrick Cushley and Mr 
Mark Raeside, were watching the lightning from indoors when Mr Cushley opened the 
door and “... saw [the tornado] twisting. It was incredible, just like you see in the films. 
From the ground, it went up 10 metres above the point of the roof”. A rowing boat was 
carried from the shore into the water and another was damaged by a falling tree; and in 
the house a kettle was sucked out of the kitchen into the dining room. Force T1.
 At 1800 GMT a depression of 976 mb was moving north well to the west of 
the Hebrides and an unstable showery southwesterly airstream covered Scotland and 
Ireland; SFERIC reports indicated thunderstorms in the Oban area at about 1800 GMT.

fc2014Oct21 Antrim, County Antrim (54° 43’ N 6° 13’ W, J 1587)
 Mr Tommy McCreight reported strong winds and hail and an accompanying  
funnel cloud over Parkhall Integrated College from 1102 to 1110 GMT. At 1200 GMT 
a low, 979 mb, was moving east over Shetland and a strong northwesterly airstream  
covered the British Isles. Showers, some thundery, were widespread in the west and 
north, more isolated elsewhere.

A photograph of a tornado at Burton upon Trent in the early morning of the 21st,  
published in the Burton Mail of that day, was considered unreliable despite its  
having been vouched for by the Met Office. And a photograph in the Dover Express of  
27 October showing ‘the beginnings of a tornado’ over the town at sunrise that morning 
can probably be explained as a trick of the light.

Whirlwind in the Irish Republic
TN2014Oct16 Laragh, County Monaghan (54° 03’ N 6° 48’ W, H 7912)
 The Irish Mirror (16 October) reported this under the headline ‘Tornado causes 
devastation in Co. Monaghan ...’. According to Mr Jim Carlisle (a retired coastguard): 
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It is now over two years since the new 
style TORRO forum went online.

It is a private forum only available to  
TORRO members and individual IJMet 
subscribers. Here we discuss the  
forecasts, severe weather events and site 
investigations.

If you have not received a log on via email 
and wish to have access to our forum 
please contact:
membership@torro.org.uk

“It was one of those freak weather events that was over in 30 seconds ... I happened 
to look out and I saw this massive black cloud. It seemed to be coming down out of the 
sky. There was an awful bash of thunder and lightning and the sky was nearly black with 
branches. You couldn’t see the sky for the leaves. Everything was spinning around - I 
had to push against the patio doors to stop them opening ... It rose and rose and rose, it 
was like a crescendo - then it went down flat calm in a matter of seconds, it was all over. 
Some of the trees in the garden are big pine trees - they snapped in half. Halfway, and 
they’re 25 years old. The bins were on their back and they had flown away down the end 
of the garden, they were full. There was devastation in our garden, 12 trees gone I’d say 
... It was so localised - nothing happened to my neighbour or the houses across the road. 
It just devastated everything in a really small path”. Force T1-2. The time was about 1600 
GMT. See the Hillesden entry above for the synoptic description.
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ABSTRACT
Summer temperature extremes for the period from 1947 to 2010 in Hong Kong were investigated 
by examining the frequency, persistence and intensity of extreme warm days and warm nights.   
Increasing trends of both extreme warm days (statistically non-significant) and extreme warm nights 
were discovered. Extreme warm nights had greater interannual variability than extreme warm 
days. However, extreme warm nights were more persistent than extreme warm days in the recent  
decades. The influence of occasional strong subtropical high pressure extended over South China 
was the major factor producing prolonged extreme warm day/night events. Intensity of extreme 
warm nights was found to increase evidently after 1981 and this was attributed to urbanisation, 
particularly the effect of urban heat island.

Keywords: extreme warm days, extreme warm nights, persistence, intensity, Hong Kong.

INTRODUCTION
The study of extreme weather events has received growing attention because their  
effects influence directly on biophysical systems and society. In particular, the increase 
in the frequency of extremely hot weather events may exert a great impact on human 
health (Changon et al., 1996); and warmer nights may also induce severe thermal stress. 
  
Hong Kong, located on the southern China coast with an area of about 1100 km2 and 
a population of over seven million, is recognised as a densely populated city. The city 
has a subtropical climate. Summer afternoon temperatures are often over 31°C while 
night-time temperatures remain around 26°C. Winters are mild but temperatures can 
drop below 10°C in urban areas after the occasional passages of cold fronts. In recent 
years, extreme temperatures have become more frequent. Lee et al. (2011) discovered 
a statistically significant increasing trend in both extreme daily maximum and minimum 
temperatures. Further, hot nights were found to increase by 1.5 nights per decade while 
the number of hot days showed an insignificant trend during the period of 1885-2008 
(Wong and Mok, 2009). 

However, the duration and intensity of the extreme temperature events have not 
been studied. The objectives of the present study are to examine the variability of  
summer temperature extremes in Hong Kong for the period from 1947 to 2010 by the  
investigations of the frequency, persistence and intensity of summer temperature  
extremes; and to determine the existence of trends of the extreme high temperature 
events. Results of this study portray an overall picture and trend of the summer air 
temperature regime in Hong Kong. Further, information on the variability of the extreme 
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warm events is crucial to assess its impact on not only human health but also various 
climate-sensitive groups in both public and private sectors.

DATA AND METHODS
Daily maximum and minimum temperatures for the summer months (June, July,  
August and September) of the Hong Kong Observatory weather station (HKO) for the 
period from 1947 to 2010 were obtained from the Observatory. The site of the HKO 
has changed very little since its establishment in 1883 and the temperature records are  
continuous since 1947. 

This study examined both the extreme warm days and extreme warm nights. An  
extreme warm day was defined as when the daily maximum temperature exceeded 
the 90th percentile of the daily maximum temperature for that day, while an extreme 
warm night was defined as when the daily minimum temperature exceeded the 90th  
percentile of the daily minimum temperature for that day.  This method has been applied 
in many previous studies (Jones et al., 1999; Pan and Zhai, 2002; Parry et al., 2007; 
Fang et al., 2008; Ding et al., 2010).

The numbers of extreme warm days and nights for each year of the 64-year  
period were counted and graphed to examine the interannual variations in extreme  
temperature events. In order to determine the existence of trends in these extreme  
temperature events, simple trend analysis was employed. 

Extreme temperature events can persist for different lengths of time. Some events last 
for one day while others continue for consecutive days. The frequencies of extreme 
warm days and warm nights that last for one day/night (1-day/night event) to more than 
four consecutive days/nights (≥4-day/night event) for each year were counted. The var-
iations of these extreme temperature events were examined by studying the frequency 
and persistence.

To evaluate the intensity of the extreme warm days and warm nights, the  
anomalies of these extreme temperature events from the threshold values (the 90th  
percentile of the daily maximum and minimum temperatures for that day) for each day 
were calculated. These absolute anomalies of extreme warm days and nights were 
called warm-day-surplus and warm-night-surplus respectively. These warm-day surplus 
and warm-night surplus were added together for each year to produce the cumulative  
warm-day surplus and cumulative warm-night-surplus, which interannual variations were 
assessed by simple trend analysis.  

RESULTS AND DISCUSSION
There were a total of 705 extreme warm days and 660 extreme warm nights  
during the study period and their character is shown in Table 1. For the mean monthly  
temperatures for those days/nights identified as extremely warm, minimum temperature 
was less variable than the maximum temperature. 

Trends of Extreme Warm Days and Nights
Figures 1 and 2 present the time series of extreme warm days and nights from 1947 
through 2010. Considerable interannual variability was noted. For extreme warm days, 
the greatest number happened in the earlier decades. The occurrence of warm days 
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Table 1. Statistics describing the characters of extreme warm days and warm nights.

Mean 
Temperaturea

Mean number 
of warm days/
nightsb

Extreme Warm Days
June 33.0 (0.52) 2.6 (3.11)

July 33.7 (0.47) 2.8 (3.12)

August 33.6 (0.56) 2.9 (2.94)

September 33.1 (0.69) 2.7 (3.24)

Extreme Warm Nights
June 28.3 (0.47) 2.6 (3.04)

July 28.5 (0.30) 2.5 (2.99)

August 28.4 (0.46) 2.5 (3.34)

September 27.6 (0.61) 2.8 (3.61)

a Mean temperatures were the average temperatures for those days identified as extreme warm 
days/warm nights; and the numbers in parentheses were standard deviation (in °C). 

b Mean number of extreme warm days and warm nights were the average number of extreme 
warm days/nights; and the numbers in parentheses were standard deviation (in days/nights).

Figure 1.  Number of extreme warm days and mean annual maximum temperature.
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Figure 2.  Number of extreme warm nights and mean annual minimum temperature. Trend is the 
trendline for an extreme warm night.

dropped in the 1980s and 1990s. Then extreme warm days increased after 2007 with 
the greatest number of 30 extreme warm days in 2009. No significant increasing trend 
was discovered. It is supposed that the number of warm days is positively related to  
maximum temperature. It was noted that the number of extreme warm days was  
positively correlated with  mean annual maximum temperature (r=0.786, p<0.001), that 
also had a non-significant increasing trend. 

For the extreme warm nights, the least number of warm nights happened in the  
earlier decades, and the occurrence increased since the 1980s with the greatest  
number of 41 and 33 warm nights in 1998 and 2009 respectively. A statistically  
significant increasing trend in the frequency of extreme warm nights was detected, with 
an increase of 3.9 nights per decade (r2=0.594, p<0.001). It is assumed that there is a 
positive association of number of extreme warm nights with minimum temperature. This  
assumption is supported by a significant correlation coefficient of 0.838 (p<0.001) 
and the significant increasing trend of mean annual minimum temperature (β=0.020, 
p<0.001, r2=0.5627).

The findings of increasing trends of extreme warm days (statistically insignificant) and 
extreme warm nights reflects the evident effects of urbanisation, that the influence of 
urban heat island (UHI) is the most apparent. The UHI effect is associated with both the 
height and density of buildings. The percentage of built area around the HKO is about 
80% (Siu and Hart, 2013) and this dense urban development has a prominent impact on 
daily minimum temperature. A steady increase of minimum temperature in Hong Kong 
was observed in previous research (Koo, 1988; Koo and Chang, 1989; Yan, 2002; Lee 
et al., 2011). This minimum temperature rise would inevitably increase the number of  
extreme warm nights. 

The findings of the non-significant increasing trends of extreme warm days and  
maximum temperature could be related to the slower rising rate of maximum  
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Figure 3.  Frequency of extreme warm days. A 1-day event last for one day; a 2-day event lasted 
for 2 consecutive days; a 3-day event last for 3 consecutive days; and a ≥4-day event lasted for  
4 consecutive days or more.

temperature. The effect of daytime shading, due to smaller sky view factor, blocks  
solar radiation from reaching the ground in urban areas (Oke, 1982). The sky view  
factor around the HKO is 0.44 (Siu and Hart, 2013) and this implies a rougher surface of  
high-rise buildings with their street canyon that can reduce the rate of maximum  
temperature increase (Koo, 1988; Koo and Chang, 1989). Further, the increase in 
the concentration of suspended particulates associated with urbanisation and human  
activities in the area induces the increase in cloud amount (the annual mean cloud 
amount at the HKO was found to increase at a rate of 1.0% per decade since 1961 
(Hong Kong Observatory 2014)), and reduced visibility (the annual percentage of time of 
reduced visibility at the HKO was found to increase at a rate of 1.9% per decade (Leung 
et al., 2004)), that reduce the amount of solar radiation reaching the ground and thus 
results in slow increase of temperature or even lower temperature during the day (Leung 
et al., 2004; Zhang et al., 2009).

Variability of extreme warm days and nights
Figures 3 and 4 present the interannual persistent patterns of extreme warm days and 
warm nights respectively. For the extreme warm days, extreme episodes became less 
persistent in the latter part of the study period when the number of 3-day and ≥4-day 
events reached a minimum. On the contrary, extreme warm nights tended to be more 
persistent during the latter part of the study period when occurrence of 3-night and 
≥4-night events reached a maximum.
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Figure 4. Frequency of extreme warm nights. A 1-night event last for one night; a 2-night event 
lasted for 2 consecutive nights; a 3-night event last for 3 consecutive nights; and a ≥4-night event 
lasted for 4 consecutive nights or more.

Frequencies of extreme warm days and nights by month were shown in Table 2.  
Variability of extreme warm nights were greater than the extreme warm days, with the 
coefficient of variation of 0.91 for extreme warm nights and 0.61 for extreme warm days. 
The 3-day/night and ≥4-day/night events were more variable than the 1-day/night and 
2-day/night events. 

The occurrence of persistent events was related to the intense maximum and  
minimum temperatures. The most prolonged extreme warm day episode and the most  
stressful warm nights happened in the same period (23 August to 8 September in 2009). 
The influence of a stronger than normal subtropical high pressure extending over South  
China made both August and September hotter than normal in 2009. August 2009 
had the mean maximum temperature of 32.2°C (1.1°C above normal) and the mean  
minimum temperature of 27.7°C (1.3°C above normal) that was the highest since the 
record began. September 2009 also had the above normal maximum and minimum  
temperatures that were 1.7°C and 1.3°C above normal respectively (Hong Kong  
Observatory, 2009). These above normal temperatures induced by the pronounced  
subtropical high pressure produced the lingering stressful events. 

Cumulative Warm-day-surplus and Warm-night-surplus
Figure 5 portrays the cumulative warm-day-surplus and warm-night- 
surplus for the evaluation of the intensity of extreme warm days and warm nights  
respectively. It was obvious that cumulative warm-day-surplus was the highest,  
indicating a greater intensity of extreme warm days, in the earlier decades of the 
study period. A non-significant increasing trend of warm-day-surplus was found.  
Contrarily, warm-night surplus was minimal in the earlier decades and then increased  
apparently after 1981. A significant increasing trend was detected with an increase of 
intensity of extreme warm nights of 2.17°C per decade (p<0.001, r2=0.476 ).
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Table 2. Frequency of extreme warm days and warm nights by montha

Figure 5. Intensity of extreme warm days and extreme warm nights. Trend is the trendline for  
the cumulative warm-night-surplus.

 June  July August September Total (CV)

Extreme warm days
1-day event 166 179 185 175 705 (0.61)

2-day event 74 76 71 70 291 (0.99)

3-day event 37 37 36 30 140 (1.49)

≥4-day event 23 27 21 22  93 (2.01)

Extreme warm nights
1-night event 165 160 159 176 660 (0.91)

2-night event 72 70 65 82 289 (1.25)

3-night event 40 35 29 41 145 (1.64)

≥4-night event 25 26 25 23  99 (2.13)

a A 1-day/night event lasted for one day/night; a 2-day/night event lasted for 2 consecutive days/
nights; a 3-day/night event last for 3 consecutive days/nights; and a ≥4-day/night event lasted for 4 
and above consecutive days/nights. CV is coefficient of variation.

It is agreed that the expansion of built-up areas and human activities in urban areas 
are connected to the occurrence of hot days/nights (Trenberth et al., 2007; Huang et al. 
2008; Shouraseni and Yuan, 2009). The rise in intensity of extreme warm nights can be 
attributed to urbanisation, particularly the impact of an intensifying UHI. Extensive urban 
expansion has been carried out both spatially and in density in the limited area of Hong 
Kong with a steady population growth from about 600,000 after the Second World War 
to over 7 million at present (Chan and Leung, 2003). Population density has increased 
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from 1796/km2 in 1950 to 6414/km2 in 2010 (United Nations Department of Economic 
and Social Affairs/Population Division 4, 2012). The pronounced UHI effect together with 
anthropogenic influences in urban areas would evidently contribute to the significant 
intensity increase of extreme warm nights.  

CONCLUSION
Results of the present study reveal positive trends of both extreme warm days  
(statistically non-significant) and extreme warm nights. These trends were highly  
correlated with maximum and minimum temperatures. Increase of cloud amount 
and reduction of urban visibility lowered the rate of maximum temperature increase.  
Urbanisation, particularly the UHI effect contributed to the rise in minimum temperature 
and thus resulted in the increased incidents of extreme warm nights.

For the study period, extreme warm days were less persistent while extreme warm 
nights were more persistent in the recent decades. These findings could be related 
to the changes in maximum and minimum temperatures. The increase in minimum  
temperatures could increase the frequencies and persistence of extreme warm nights.

Significant increases in frequencies and intensity of extreme warm nights were detected 
implying that Hong Kong experienced more stressful warm nights. These findings were 
attributed to the influence of the UHI and impact of anthropogenic activities in the urban  
areas. Atmospheric circulation was also a cause producing prolonged extreme warm 
days and nights. The impact of occasional pronounced subtropical high pressure  
extended over South China was the prominent factor inducing the extreme warm events.
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BOOK REVIEW:  
METEOROLOGICAL MANUAL: The Practical Guide 

to Weather
by Storm Dunlop

Haynes Publishing, Sparkford, Yeovil, Somerset
£21.99 Hardback. 172pp. 

ISBN: 978 0 85733 272 1  (2014)

Many readers of this Journal will be familiar with the books on weather and climate topics 
which have been written by this author for a number years as paper-backs by Collins. 
These have been highly successful and most have been through many editions. Their 
paperback format allows them to fit into a pocket which makes them ideal for reading on 
railway journeys.

This book, published by an American publisher, follows the same pattern, but its larger 
format allows much more detail on topics covered. This is particularly the case with 
clouds, and the number of sub-divisions of cloud types (with their meteorological titles) 
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is correspondingly expanded, and for this reviewer is the most impressive feature of this 
book.

The book is divided into three parts each of which is sub-divided into chapters, and in 
addition to the numerous colour illustrations, includes many plans, graphs and other 
diagrams.

It is a most impressive book and the price is extremely competitive, and so is highly  
recommended to all readers of this Journal.

BOOK REVIEW:  
THE STORY OF THE BRITISH

AND THEIR WEATHER: From Frost Fairs 
to Indian Summers

by Patrick Nobbs 
Amberley Publishing (2015), £20.00 Hardback. 336pp. 

ISBN: 978 1 4456 4452 3 

This volume is a comprehensive collection of descriptive summaries of over 50 British 
weather events from 1607 to 2015. It is divided into 56 chapters under nine sections, 
ranging from Snow, Cold and Great Freezes to Unusual Natural Events. Each chapter 
gives a comprehensive account of a single weather event, in addition to which there are 
chapters devoted to ‘The History of Mild Winters’; ‘The Lewes Avalanche, December, 
1836’; ‘The Laki Eruption and Sulphur Cloud.’

The writer has done his homework and each of the topics are covered in much detail. 
Of course, the earlier chapters are less detailed because there is much less material 
available, but, even so, the older topics are covered in surprising detail. Thus “The  Great 
Tempest, November 1703!” item runs to seven pages largely due to Daniel Defoe’s  
contemporaneous account. “The Bristol Channel Flood, January 1607”, though less 
well-known still runs to eight pages.

More recent weather events are covered in more detail. So, “The Great Easterly  
Outbreak, January 1987” is accorded eight pages as is “The Derby Day Storm, May 
1911”

The book is amazingly up to date as, published in 2015, it covers the “Winter Storms  
Crisis 2013/2014”. It is well written with an almost complete absence of technical  
language. There are 49 illustrations, most of them in colour, and, at £20 is extremely 
good value. It must be hoped that the author will in due course update this valuable book 
to cover the subsequent exceptional events that will inevitably occur.
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WEATHER IMAGES: NOCTILUCENT CLOUDS
Here are a couple more of Steve Lansdell’s impressive noctilucent cloud images from 
7 July 2014 from Long Stratton in Norfolk. Steve said that he has seen a couple of 
displays so far in 2015, but this night in 2014 was one of the best he has seen. 
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