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Abstract: An evaluation of spatial patterns of wind chill temperatures (WCT) for the period 1960-2004
for 180 stations in China was conducted using the new wind chill formula. Average percent of time with
cold threats of cold and unpleasant (4 °C to -6 °C), very cold and very unpleasant (-7 °C to -17 °C),
bitter cold and frostbite possible (-18 °C to -28 °C) and extremely cold and frostbite likely (-29 °C to -56
°C) for each station were calculated to assess the extreme wind chill patterns. Latitude, longitude and
local topography are major factors shaping the spatial patterns. It is discovered that northeast China,
due to latitudinal impact, had the lowest WCT, the highest variability and the greatest percent of time
with threat of extreme cold and frostbite. Northwest China and the Qinghai-Tibetian Plateau, influenced
by altitude and local terrain, were regions having the greatest effect of WCT. The Sichuan Basin,
sheltered from the penetration of cold air mass, experienced higher WCT and minimum variability. Mild
condition was observed in southern China, where cold and unpleasant conditions happened only after
the passage of a cold front.
Keywords: wind chill temperatures, variability, China.

INTRODUCTION
Various meteorological parameters, including air temperature, wind speed and
humidity, have immense impacts on human thermal comfort. The influence of wind to cause
cooling effects is well known. The wind chill factor measures the effect of the combination
of low air temperature and wind speed. The concept of wind chill originated from the work
of Siple and Passel (1945), who empirically determined the rate of heat loss from water in
a plastic container at various temperatures and wind speeds in Antarctica. The wind chill
index and derived wind chill temperature have been widely used to predict cold discomfort
and risk of frostbite.
Despite its widespread popularity, the wind chill index is subjected to some
criticisms that range from scepticism about the concept to the method of computing accurate
heat loss (Kessler, 1993; Steadman, 1971; Osczevski, 1995; Bluestein, 1998). Research by
Steadman (1971), Osczevski (1995, 2000), Bluestein (1998), Quayle and Steadman (1998)
and Bluestein and Zecher (1999) indicated that wind chill temperatures derived using other
approaches were less extreme than those based on Siple and Passel’s method.
Because of the dissatisfaction and limitations of Siple and Passel’s wind chill model,
the Joint Action Group for Temperature Indices (JAG/TI), including the members of the US
National Weather Service (NWS) and Environment Canada (EC), was formed to develop a
new wind chill temperature formula that would be scientifically valid and easy to understand.
In addition to mathematical modelling, human experiments were also incorporated. The
new wind chill temperature (WCT) was implemented in the US and Canada in November
2001 (Osczevski and Bluestein, 2005).
The new WCT formula also has its shortcomings. Osczevski and Bluestein (2005)
stated that the WCTs developed by the new method were higher than those predicted by
the old method. Shitzer and de Dear (2006) discovered that the WCTs in the new chart
were lower than, instead of being equal to, the air temperatures for the assumed calm wind
speed conditions as they should be by definition; and this error also propagated to higher
wind speeds.
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Shitzer (2006) incorporated the assumptions of the new WCT to analyze the convective
heat transfer of the human head and face and the results facilitated the estimation of WCT;
and concluded that wind chill should be best presented as ranges, rather than a single
value.
Regardless of the criticisms and error of the WCT, the wind chill temperature
remains an acceptable meteorological term that human thermal discomfort can be assessed
in cold climate. When low wind chill temperatures are reported, advisory and warnings are
issued to alert the public about the adverse health effects, such as hypothermia, frostbites
and other cold related ailments; and many commercial or recreational activities may also
discontinue.
There are studies relating wind chill and cardiovascular diseases (Gill et al., 1988;
Gyllerup, 2000; Eng and Mercer, 2000). Little research has employed wind chill to examine
the working conditions outdoors in the cold. Wyon (1989) found that Siple’s wind chill could
predict the whole-body heat loss. Anttonen and Virokannas (1994) discovered that the wind
chill index could well predict the risk of frostbite.
A number of investigations were conducted to examine the wind chill at various
locations. Smithson and Baldwin (1978) and Baldwin and Smithson (1979) studied the wind
chill in lowland and upland Britain respectively. Soulé and Meentemeyer (1992) examined
the extreme wind chill in Georgia and its relationship with power demand. Giles and
Balafoutis (1992) studied the synoptic situations leading to wind chill spells in the Balkans.
Coronato (1993, 1995) employed both Siple’s and Staedman’s formula to assess the wind
chill in Patagonia. Keimig and Bradley (2002) investigated the recent changes in wind chill
temperatures in high latitudes in North America. Toros et al. (2005) investigated the spatial
pattern of wind chill index and its impacts on human comfort in Turkey.
The objectives of this study are to examine the spatial characteristics of mean wind
chill temperatures in China using the new wind chill formula; and to investigate the extreme
wind chill patterns. The results can provide better understanding and useful information
on bioclimatic conditions. The findings are important in forecasting power demand and
analyzing the risk of workers working outdoors in cold weather; and also hold implications
for planning of outdoor activities and human health.
DATA AND METHODS
Wind chill temperature expresses the equivalent temperature that results in the
same heat loss to the cold and windy environment from exposed skin; and the risk of
frostbite can be estimated. The new WCT was designed to account for heat loss from the
face, the most exposed skin area in winter, to the environment. When exposed to the cold,
the temperature of the unprotected skin will drop to a steady state in an asymptotic manner
(Tikuisis and Osczevski, 2002). As thermal sensation is closely related to skin temperature,
particularly facial skin temperature, wind chill temperature is thus unreservedly employed to
reflect human sensation of cold. The WCT formula is used in the present study and showed
in the following equation.
Wind chill temperature (WCT) = 13.13+0.62*T-11.37*V10m 0.16+0.3965*T*V10m 0.16
Where T= air temperature (°C)
V= wind speed (ms-1)
Daily air temperature and wind speed data for 180 climate stations (Figure 1)
from 1960 to 1998 were obtained from the Chinese Academy of Meteorological Sciences.
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The daily temperature and wind speed data for these stations from 1999 to 2004 were
downloaded from the US National Climatic Data Center (http://www.ncdc.noaa.gov/oa/
ncdc.html). For the 45-year study period, missing data of temperature and wind speed of the
selected stations ranged from 0.01 % to 13.34 %. Although spatial distribution of stations
was not optimal, with fewer stations in western China and denser coverage in the rest
of the country, data available could be considered an adequate source of climatological
information.
Figure 1. Locations of climate stations.

The duration of winter
differs in various parts of China.
Winter lasts for 5-6 months in
Xinjiang and north China, to about
3 months on Yunnan-Guizhou
plateau; and areas south of Fuzhou
is considered having no winter
(Zhang,
1934).
Nevertheless,
temperatures may drop to below
10 °C in Guangdong after cold front
passage. WCT were calculated for
October through April, the months
during which both the significant
impact and occasional influence
of wind chill temperatures in the
northwest and north and the south
can be revealed respectively.
The new WCT model assumed a minimum wind speed of 1.34 ms-1, that is
the average person’s walking speed at intersections, to represent the still air or calm
environment. No WCT was computed when daily wind speed was below 1.34 ms-1.
To investigate the spatial variations of wind chill temperatures, daily WCT values
were computed for the months from October to April and reduced into monthly averages
that were portrayed in isoline maps. Controls of the spatial variations were then discussed.
Advisory and warnings are issued to alert the public of the extreme cold stress
when low wind chill temperatures are reported. Different WCT values with their cold threats
are defined by the US National Weather Service (http://www.srh.weather.gov/srh/jetstream/
global/chill.htm). To examine the extreme wind chill patterns, average percent of time with
cold threats of cold and unpleasant (4 °C to -6 °C), very cold and very unpleasant (-7 °C to
-17 °C), bitter cold and frostbite possible (-18 °C to -28 °C) and extremely cold and frostbite
likely (-29 °C to -56 °C) for each station and the winter months were calculated. These
percentage frequencies were mapped to present the regional patterns of severe impact of
wind chill.
RESULTS AND DISCUSSION
Monthly Patterns of Wind Chill Temperatures
Spatial pattern of WCT, presented in Figure 2, reveals the impacts of latitude,
longitude and topography in China. Result of the stepwise regression analysis indicated that
the mean WCT values at all stations were significantly associated with latitude, longitude
and elevation, (r2=0.828, p=0.000).
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Local topography also plays a major role in determining the WCT. China has very moderate
mean wind velocity and monthly mean wind speeds in winter vary mostly between 2-3 ms-1
(Domrös and Peng, 1988). The Qinghai-Tibetian Plateau, the region lying within the strong
upper level westerlies, has the highest frequency of strong winds of >4 ms-1 (Zhang, 1991;
Zhang and Lin, 1992) and low temperatures, experienced very low WCT. Southeast Tibet
bordering India and southwest China has fairly warm winters with the lowest mean wind
speeds of 1-3 ms-1 or even below 1 ms-1 in valleys of southwest china. Because the eastern
slope of the Qinghai-Tibetian Plateau acts as a barrier impeding the southward movement
of the cold polar air mass (Zhang and Lin, 1992). These areas experienced higher WCT.
However, the real picture of heat loss in these regions cannot be fully reflected because no
WCT was computed at wind speeds below 1.34 ms-1, which is the limitation of the model.
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The influence of the polar continental air masses and continuous invasion of the strong
winter monsoon brought the extremely low WCT in the northeast, Xinjiang and Inner
Mongolia. Altitude was the leading factor in determining the WCT in the Qinghai-Tibetan
Plateau area. The Sichuan Basin remained less oppressive because of its local topography.
An area of higher WCT centred at Southwest China. It is the region that lied to the west
of the Kunming quasi-stationary front, where a warm southwest air mass predominated,
bringing dry and sunny winters (Zhang and Lin, 1992). The impact of the winter monsoon
was less pronounced in central and south China, where higher WCT were found.
The WCT gradients became gentle in March and April (Figures 2f and 2g). Although
spatial patterns were similar to the previous months, WCT were less extreme. This indicated
the beginning of the retreat of the winter monsoon. Areas south of the Changjiang River
transited to more pleasant and comfortable conditions. No WCT was observed along the
southern coast and Hainan Island in April when the warm moist tropical air masses became
dominant.

Figure 2a. Monthly average WCT for October (a), November (b), December (c) and January (d).

In October, WCT decreased from the south towards the north with the lowest values
in the northeast (Figure 2a). This relatively zonal pattern reveals the influence of latitude.
A gigantic cell of low WCT at the Qinghai-Tibetian Plateau area was the product of altitude
and continentality. Eastern and southern China was mild because of the continual influence
of warm tropical air masses. A similar WCT pattern with steeper gradient was observed in
November (Figure 2b). The northeast, Xinjiang, Inner Mongolia and the Qinghai-Tibetian
Plateau experienced severe drops of WCT when the cold polar continental air masses and
winter monsoon set in. However, central and southern China remained mild. An anomalous
cell of higher WCT was located in the Sichuan Basin where cold air was blocked by the
mountains on western Sichuan and Qinghai.
The patterns in December, January and February (Figures 2c, 2d and 2e) were
similar to that of November. The gradients were steep.

Figure 2b. Monthly average WCT for February (e), March (f), April (g) and
average WCT October-April (h).

It is noted that many people perceive increased humidity in the air aggravates the
sensation of cold. Because strong wind is found to be more prevalent in damp conditions
and therefore is more likely to elevate heat loss (Renbourne, 1972). Nevertheless, from a
theoretical perspective, convective and radiative heat losses are independent of humidity
(Tikuisis and Osczevski, 2002). Despite the controversial notions of the effect of humidity
on heat loss, the importance of humidity in WCT in China will be minimal because of her
moderate average wind speed. Further, the WCT formula cannot apply in south China in
spring when the temperatures get warm.
To understand the changes in the magnitude of WCT among the winter months,
the 45-year average monthly standard deviations of monthly WCT for each station were
calculated.
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A composite average WCT standard deviation was then computed for each station. Figure
3 illustrates the spatial pattern of WCT variability. The WCT variability is closely related
to latitude and topography. Increasing variability toward the north was evident. The Chin
Ling Shan and Nanling Mountains impeded the invasion of cold air to southeast and south
China, generating a much gentler gradient of variability there. A cell of minimum WCT
variability was located in the Sichuan Basin where the mountains sheltered the basin from
the incursion of cold air mass.
Patterns of Extreme Wind Chill Temperatures
Average percent of time with threats of cold and unpleasant (4 °C to -6 °C), very
cold and very unpleasant (-7 °C to -17 °C), bitter cold and frostbite possible (-18 °C to -28
°C) and extremely cold and frostbite likely (-29 °C to -56 °C) are portrayed in Figure 4. In
addition, average monthly WCT and percent of time in these four categories of cold threat
in 12 arbitrarily selected cities are presented in Table 1.
Both the northeast and northwest, having the longest duration of winter season
being 5.5 to 7 months (Zhang, 1934), experienced a long period of bitter cold and extremely
cold conditions (Figures 4c and 4d). For example, Changchun, Qiqihar, Hahabe and Urumqi
had a high percentage of time with extremely cold conditions in December, January and
February. These cities also had high percentage frequencies of cold conditions in October
and April. High percentages of time with bitter cold conditions were observed in Tuotuohe
that is located at the Qinghai-Tibetian Plateau with an elevation of 4535 m. However, despite
the high elevation, Lhasa (3650 m), situated in the river valley at the southern part of the
Qinghai-Tibetian Plateau that blocked the cold polar air moving southward and lowered the
wind speed, experienced a high frequency of time with cold conditions.
High percentages of time with cold and very cold conditions occurred in North
China (Figures 4a and 4b) that had a winter season of 4.5-6 months (Zhang, 1934). Beijing
experienced only a very low frequency of bitter cold conditions in December and January.
Linhe, with greater continentality impact, had a higher frequency of bitter cold conditions.
High percentages of time with cold conditions were observed in Central China
(Figure 4a), where winter lasted for 2.5 to 4.5 months (Zhang, 1934). Shanghai and Wuhan
experienced a mild October with zero percentage of time with cold threats and a high
frequency of cold conditions in other months. The area north of the Chiangjiang River was
the region with contrariety of seasons. This was the region where cold surges could lower
the temperature to below freezing for a succession of days (Zhang and Lin, 1992) resulting
in a higher percent of time with cold conditions. Xian, located in the interior and north of the
Changjiang River, had a greater percentage of time with cold conditions.
Despite the average elevation of 1500 m, southwest China experienced fairly mild
conditions with about 8 % of the time having very cold conditions (Figure 4b). Because cold
air was blocked and wind speeds were reduced by the surrounding rugged mountainous
terrain, thus a higher mean winter temperature of above 10 °C and low average wind speeds
of 1 to 3 ms-1 were experienced in the area (Zhang and Lin, 1992). The mild condition in
southern China led to the shortest span of cold threat because of its low latitude. Guangzhou
had no wind chill in October and experienced about 20 % of the time with cold conditions.
This cold and unpleasant conditions happened after the passage of a cold front.
CONCLUSION
This study is the first assessment of wind chill in China. Results have facilitated
an understanding of spatial characteristics of WCT in China. Latitude, longitude and local
topography are significant factors shaping the spatial patterns.
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Table 1 (continued over the page). Average monthly WCT and average percent of time with cold
threats of cold and unpleasant (4oC to -6oC), very cold and very unpleasant (-7oC to -17oC), bitter cold
and frostbite possible (-18oC to -28oC) and extremely cold and frostbite likely (-29oC to -56oC) for 12
selected cities.
OCT
Changchun (43o90’N 125o22’E)
Average WTC
1.34
Cold
60.05
Very cold
5.42
Bitter cold
0.11
Extremely cold
0
Qiqihar (47o23’N 123o55’E)
Average WTC
0.58
Cold
64.89
Very cold
7.20
Bitter cold
0.10
Extremely cold
0
Beijing ( 39o80’N 116o47’E)
Average WCT
6.08
Cold
16.26
Very cold
0
Bitter cold
0
Extremely cold
0
Wuhan (30o62’N 114o13’E)
Average WCT
7.11
Cold
0
Very cold
0
Bitter cold
0
Extremely cold
0
Shanghai (31o17’N 121o43’E)
Average WTC
6.78
Cold
0
Very cold
0
Bitter cold
0
Extremely cold
0
Guangzhou (23o13’N 113o32’E)
Average WTC
------Cold
------Very cold
------Bitter cold
------Extremely cold
------o
o
Xian (34 18’N 108 56’E)
Average WCT
6.63
Cold
8.45
Very cold
0
Bitter cold
0
Extremely cold
0
o
o
Linhe (40 45’N 107 25’E)
Average WCT
3.58
Cold
46.64
Very cold
0.93
Bitter cold
0
Extremely cold
0
o
o
Habahe (48 03’N 86 24’E)
Average WTC
0.78
Cold
62.58
Very cold
7.23
Bitter cold
0.10
Extremely cold
0

NOV

DEC

JAN

FEB

MAR

APR

-8.66
41.25
43.41
11.51
0.24

-18.81
4.20
40.70
7.02
8.08

-22.75
0.32
22.85
55.74
21.09

-17.52
7.66
45.02
40.26
7.06

-7.43
46.93
43.82
6.44
0.15

1.42
63.75
4.55
0
0

-11.87
25.66
54.57
19.00
0.64

-22.18
0.17
21.65
64.28
13.90

-25.41
0.00
5.26
66.17
28.57

-19.82
1.19
38.20
51.95
8.66

-9.07
37.78
52.74
8.07
0.15

1.27
64.19
4.15
0
0

1.02
63.75
5.87
0
0

-5.76
62.23
35.63
1.02
0

-7.93
43.82
54.74
1.44
0

-4.64
66.08
30.21
0.40
0

1.99
61.58
2.79
0
0

5.58
23.30
0
0
0

5.06
31.56
0
0
0

2.63
59.85
1.15
0
0

0.84
77.43
2.60
0
0

2.17
60.19
2.87
0
0

5.00
34.22
0
0
0

5.92
19.15
0
0
0

4.97
33.45
0
0
0

2.69
51.89
2.27
0
0

0.98
73.38
3.00
0
0

2.01
67.39
1.04
0
0

4.93
32.21
0
0
0

6.39
9.28
0
0
0

6.05
0
0
0
0

5.84
21.74
0
0
0

5.90
16.15
0
0
0

5.85
23.59
0
0
0

7.10
3.85
0
0
0

8.48
0
0
0
0

3.79
45.04
0.21
0
0

-0.99
86.89
6.39
0
0

-2.32
90.71
7.28
0
0

0.73
75.00
2.70
0
0

4.33
40.41
0.17
0
0

6.38
15.24
0
0
0

-4.49
62.40
29.53
1.50
0

-12.65
14.87
68.03
16.63
0.47

-14.98
3.67
71.78
23.23
1.32

-10.19
32.00
57.80
9.73
0.47

-2.16
71.47
16.30
0.30
0

3.57
43.90
1.22
0
0

-19.59
1.98
44.48
38.72
14.82

-9.93
36.65
44.27
14.40
2. 00

0.66
58.03
8.56
1.00
0

-9.19
42.26
41.21
12.10
2.12

-19.08
3.06
45.21
40.11
11.62

-22.49
0.24
26.59
53.10
20.07
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Urumqi (43o78’N 87o62’E)
Average WTC
3.25
Cold
48.05
Very cold
1.59
Bitter cold
0
Extremely cold
0
Tuotuohe (34o13’N 92o26’E)
Average WCT
-8.24
Cold
42.99
Very cold
52.98
Bitter cold
3.77
Extremely cold
0.26
o
o
Lhasa (29 67’N 91 13’E)
Average WCT
5.42
Cold
25.49
Very cold
0
Bitter cold
0
Extremely cold
0

-4.62
60.85
28.64
3.46
0.23

-13.75
12.11
62.78
23.02
2.09

-17.11
2.19
53.90
42.13
1.78

-17.99
0.09
52.80
45.57
1.54

-23.83
0
8.66
82.99
8.35

-24.34
0
5.02
78.88
16.10

0.77
81.24
1.21
0
0

-3.72
82.41
15.48
0
0

-4.36
75.34
23.71
0
0

-14.22
10.12
64.46
24.12
1.30

-4.16
54.26
31.16
2.00
0

3.51
42.25
2.67
0
0

-21.43
0
21.19
73.35
5.46

-15.81
1.02
67.80
30.82
0.36

-9.18
29.92
68.56
1.52
0

-1.23
87.51
5.49
0
0

2.66
66.13
0.18
0
0

5.45
24.79
0
0
0

Figure 3. Average WCT variability (in standard deviation in degree Celsius).

In northeast China, latitudinal impact is the crucial element causing the lowest WCT, the
highest variability and the greatest percent of time with extremely cold conditions. In western
China, altitude and local terrain play an imperative part in shaping the WCT pattern. The
Sichuan Basin experienced higher WCT and minimum variability because the mountains
sheltered the basin from the incursion of cold air masses. Since this new WCT formula was
developed for wind speeds above 1.34 ms-1, no WCT was computed below this minimum
wind speed threshold. Therefore, precise picture of WCT may not be completely revealed in
regions, particularly southwest China, where very low wind speeds happen at times.
WCT is devised to illustrate heat loss from exposed skin; and is employed to
indicate the thermal discomfort and related adverse health effects of different combinations
of low temperature and wind speed on humans. It is discovered that the critical regions
under the influence of WCT are northeast and northwest China and the Qinghai-Tibetian
Plateau. This knowledge of thermal discomfort and risk of frostbite is useful in planning
outdoor activities and tourism development.
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Figure 4. Average
percent of time with
cold threats of cold
and unpleasant (a),
very cold and very
unpleasant (b), bitter
cold and frostbite
possible (c) and
extremely cold and
frostbite likely (d).
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A NOTE ON THE SEVERE HAILSTORM IN
SUSSEX AND KENT, UK - 15 JULY 2007
By JONATHAN D. C. WEBB
Director TORRO Thunderstorm and other Severe Storms Division,
PO Box 84, Oxford, Oxon, OX1 4NP, UK.
(jonathan.webb@torro.org.uk)
Abstract: Following a brief incursion of very warm air into SE England on 15 July 2007, a severe
thunderstorm system, with a locally destructive hailstorm and squall, affected East Sussex, Kent and
adjacent coastal areas.
Keywords: Hailstorm, 15 July 2007, Sussex, Kent, UK, H-scale.
INTRODUCTION

This was by far the most severe hail event of 2007 and, in view of the combination
of hail and accompanying squall winds, probably the severest anywhere in the British Isles
since 17 May 1997. It was associated with quite a classic “warm plume”, albeit one that only
affected the SE corner of England.
Figure 1. Surface Pressure Analysis for 15 July 2007, 1200 GMT
(see Daily Weather Summary of the Met Office). Crown Copyright, the Met Office © (2007).

At 500 mb there was a major upper trough just West of the British Isles; there was also a
complex surface area of low pressure (Figure 1). A cold front, already “rippling”, lay across
SW England and Biscay by 1800 h. Much of England and Wales had a cloudy day as the
warm front pushed northwards, but skies cleared in the extreme SE where temperatures
exceeded 25 °C: 25.7 °C at Charlwood, near Gatwick and 25.5 °C at East Malling, Kent
(also 25.6 °C at Jersey-St Helier). However, it was much hotter over Northern France with
32.4 °C reached at Paris (Orly).
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SUB-TITLE?
During the afternoon, an area of thunderstorms moved NE across SE England and
East Anglia from the Isle of Wight to East Norfolk, near the boundary between the cloudy
and clearer zones (Figure 2). A short but intense thunderstorm at Coulsdon (Surrey) was
accompanied by a squall with hailstones 14 mm across.
During the evening a further thunderstorm area moved NE across the far SE
(Figure 3) with a massive cumulonimbus system causing mayhem; over both sea, and
overland between Hastings and Canterbury. Figures 4 to 7, infra-red satellite imagery, follow
the progress of this storm system and indicate cloud top temperatures below -60 °C which,
based on the 0000 hr Trappes and Herstmonceux ascents, would correspond to heights
of 40,000 ft or just above. Indeed the tropopause height at Herstmonceux at 0000 hr was
about 12.5 km (41,000 ft). Two marine eye-witness accounts are presented below:
“We were sailing along the south coast near Dungeness in our Stag 28 yacht when
we were hit by a sudden severe local weather event which destroyed our sails and put the
boat in danger of sinking. Winds went from 5 mph to an estimated 100 mph (87 kn) in a
matter of 30 seconds and the event only lasted for a few minutes. I was about to cut through
our stays so that I could release the mast and rig to save the boat when the wind abated”.
There were also “multi coloured and layered low cloud formations” with much lightning. (B.
Mitchell, pers. comm.).
“On 15 July 2007, we were sailing from Nieuwpoort (Belgium) to Eastbourne on my £9.5 M
sailboat. At about 20:30 GMT we were overtaken by this (apparent) supercell. The
windspeed meter on the boat indicated peak gusts of 80 kn! There was
lightning in all directions and enormous rain and wind. After 15 minutes is was over”. (F.
Depret, pers. comm.).
Figure 3. Visible Satellite
image 15 July 2007, 1800
GMT. © Eumetsat (2007) Courtesy Robert Moore ©.

Accounts of the
storm making landfall
include the following:
“At
approximately
2045 h (1945 GMT)
on 15 July 2007, in
Bexhill, I experienced
extreme
weather
which very suddenly
developed.
There
was a thunderstorm,
with mainly Cloud to
Cloud
discharges,
approximately 2-3 miles
away at sea, heading
towards land. There
were only a few spots of
rain at this time, no wind
at all.
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Within a few seconds the wind picked up to an estimated 60-80 mph (50-70 kn), strong
enough to break branches, also with torrential horizontal rain. The visibility was estimated
as less than 10 metres and the lightning frequency intensified to around a flash per two
seconds. The whole incident lasted around 2-3 minutes and then seemed to stop as quickly
as it started”. (J. Lockwood, pers. comm..)
“Previously it was a warm sunny day but around 1930 hr (1830 GMT) you
could see storm clouds in the distance along the coast towards Eastbourne. The storm
reached Hastings at 2050 hr (1950 GMT) with thunder and lighting… then just before
2100 hr (2000 GMT) it became really misty looking from the windows, the bushes
and trees went completely flat and it sounded like there was a plane jet outside; the
lighting was really severe and we had hail. It lasted roughly 3-5 minutes then it stopped
as quickly as it had started with sunny skies returning”. (L. Pemble, pers. comm.)
At about 1900 GMT Hastings pier (Grid ref: TQ 812089) was struck by lightning;
some flooring, windows and the electrics were damaged and about 200 bingo players had to
be evacuated in a hurry! The storm moved eastwards along Hastings seafront and caused
flooding and the closure of several of the local pubs. Hastings fire brigade were called out
some 26 times to flooding incidents in the SE of the town where marble sized hail was also
observed.
The storm continued its ENE course and at Fairlight village (TQ 875117) the winds
caused a lot of minor structural damage. Soft fruit crops were destroyed. At the Fairlight
Cove hotel (c 1950 GMT), two large trees were blown down, one having evidently been
struck by lightning. There was an intense fall of hailstones in Fairlight Cove village, causing,
briefly, a near “white-out”. Most hail was 15-25 mm diameter and “slightly smaller than golf
balls”; remnants of the hail persisted until the next morning and in one house hail blocked
the drains and precipitated some flooding. Houses suffered hail damage to parked cars and
conservatories and had their vegetable gardens stripped and shredded. The hailstones were
driven at very high velocity against walls and other structures. PVC sheeting was pierced,
paintwork removed and aluminium alloy dented; at least one caravan was reduced to an
insurance write-off. There were also scattered larger, spheroidal and irregular hailstones of
25-45 mm diameter. Two eye-witnesses described “discs of ice (lenticular shaped) 1.5 to 2
inches across”; “big leafed plants hung in tatters”. A house close to the cliff above Fairlight
Cove, and fully exposed to the wind-driven hail, had one double glazed UPVC window
destroyed; the undersill paintwork was also blasted off and a filled lead strip twisted into a
clump. It took several days to restore the electricity to parts of the village.
The storm continued eastwards with damage continuing to be caused by the large
hail. The Smugglers Inn (TQ 891134), at Pett level village, suffered roof, porch and gutter
damage and the cars in the park were pitted by hail. At Watch Cottage, Nook Beach, (TQ
928176) large hail caused pitting damage and killed a number of sea birds on the adjacent
Rye Harbour Nature Reserve. The storm also affected the Woolpack Inn (TQ 978245) near
Brookland and here several farm crops were damaged. At Winchelsea hail was reported
denting a car. (D. Powell and P. V. Doorn pers. comm., Hastings Observer), also a report
was made in the Hastings Observer). Reports of incidents from the Romney Marsh area
included a Landrover 4 x 4 car covered in dents on the exposed side, corrugated plastic
roofing destroyed and a crop of apples pitted and ruined.
The storm continued NE into Kent with hail around 10-20 mm diameter falling
in the villages of Sellindge, Rhodes Minnis and Stelling Minnis (BBC Kent, 2007). Near
Chartham, SW of Canterbury, 70 acres of apple crop on one farm were decimated by hail.
The hail also dented vehicles and cracked windscreens (Harrod Horticultural, 2007).
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CONCLUDING REMARKS
Overall, this hailstorm was reported to have destroyed over 2000 hectares of oil
seed rape crops across SE England (Rusource, 2007). The hail damage swath extended
for around 50 km north-eastwards from Hastings, with a peak intensity of H4-5.
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A REVIEW OF THE 2008 HURRICANE,
TROPICAL CYCLONE AND TYPHOON SEASON
By KIERAN R. HICKEY
Department of Geography, National University of Ireland, Galway, Ireland.
(kieran.hickey@nuigalway.ie)
Abstract: 2008 was a below average year for hurricanes, tropical cyclones and typhoons, only the
Atlantic Ocean and North Indian Ocean recorded above average numbers. Cyclone Nargis was
the most noticeable storm of the year with hundreds of thousands of fatalities and damage running
to billions affecting Burma (Myanmar). Haiti also suffered badly after being hit by 4 consecutive
hurricanes. Typhoon Jangmi was the only category 5 event identified but after re-evaluation, being
initially designated as a category 4 event. A breakup of the warm phase of the El Nino has been
suggested as a way of understanding and improving the forecast of the Atlantic Hurricane Season.
Keywords: Hurricane, Tropical Cyclone, Typhoon, 2008.

INTRODUCTION
Globally the 2008 storm season was below average with only 89 tropical storms
of which 41 were full blown hurricanes, tropical cyclones and typhoons. In addition only 20
of these were described by the NOAA (2009) as being major events (Table 1). The one that
most caught the attention of the general public and the media was Cyclone Nargis which
affected Burma (Myanmar) and caused an estimated 200,000 fatalities including those who
are listed as missing and $12 billion. In addition an estimated 3,000 people lost their lives to
storms, hurricanes, cyclones and typhoons globally and damage was estimated at around
48 billion when Cyclone Nargis is excluded.
The 2008 season needs to be put into the context of initially moderate La Niña
conditions which in June changed into the neutral phase. In addition average global
temperatures were the ninth warmest on record according to the NOAA (2009).
REGIONAL OVERVIEW
The Atlantic Hurricane Season was above average and was notable for two
reasons. Firstly 2008 was the second most destructive season on record behind 2005 and
secondly was the only year on record for which a major hurricane occurred for each month
from July right through to November. Although no category 5 hurricanes occurred, 2008
was noticeable for the four category 4 hurricanes which occurred namely Gustav, Ike, Omar
and Paloma. In all over 1047 fatalities were recorded of which over 800 fatalities occurred
in Haiti which was hit four times by Fay, Gustav, Ike and Hanna. In all damage is estimated
at $42 billion.
The North Indian Cyclone Season was above average and was dominated by
Cyclone Nargis which caused devastation in Burma (Myanmar). This was the only one of
seven storms to be given full cyclone designation and was the most devastating cyclone
to hit Asia since 1991. Cyclone Nargis was the worst natural disaster ever to have affected
Burma (Myanmar) and the official death toll was of the order of 146,437 but given the
nature of the government this figure can only be seen as a minimum and including those
missing the real figure is at least 200,000 and possibly even much higher. The true figure
will probably never be known. In addition overall damage was estimated at $12 billion, the
vast majority of this is associated with the damage caused by Cyclone Nargis.
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Table 1. Global and Regional Overview of Hurricane, Cyclone and Typhoon (HCT) Activity.
© NOAA (2009).
Region
Global
Atlantic
North Indian Ocean
(Cyclone)
Southwest Indian
Ocean (Cyclone)
Australian (Cyclone)
South Pacific
Tropical (Cyclone)
Northwest Pacific
(Typhoon)
East Pacific
(Hurricane)

No. of
Storms
89
16

No. of Hurricanes, Cyclones
and Typhoons
41
8

7

1

12

8

Near average

9

4

Near average

7

3

Below average

21

10

Near average

17

7

Near average

Overview
Below average
Above average
Above average

INDIVIDUAL EVENTS
2008 featured only one possible category 5 event which was Typhoon Jangmi
(Ofel). In its initial tracking it was never categorised as more than a 4, however when the
Joint Typhoon Warning Centre (JTWC) reassessed the typhoon it was upgraded to category
5 event with maximum winds of 270 km/h. In addition it also had the lowest pressure
recorded for the year at 905 hPa. The event caused very little damage as most of its track
was out to sea but did make landfall in a very weakened state in Taiwan. There were 13
category 4 events and 10 category 3 events throughout the year (Table 2).
After Typhoon Jangmi, Hurricane Gustav in the North Atlantic had maximum
recorded sustained winds of 240 km/h followed by the next highest which was Hurricanes
Ike and Paloma also in the North Atlantic with 230 km/h (Table 2).
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Both taken from Coombe Hill in The Chilterns, UK
26 August and 2 September 2009
www.skyline-technology.co.uk

© IJMET PHOTOGRAPHY email: howard@ijmet.org

Over 700 missing and dead can be attributed to the other storm events with
damage running to several million US dollars. The Southwest Indian Cyclone Season was
near average with 12 storms of which eight developed into full scale cyclones. Cyclone
Ivan was the most notable of these cyclones and was one of the strongest ever to strike
Madagascar and caused around 250 killed or missing and $30 million in damages.
The Australian Cyclone Season was also considered near average and produced
nine storms of which four had full-blown cyclone status. Only 170 fatalities were recorded
for all event with damages estimated at $87 million.
The Northwest Pacific Typhoon Season was also considered near average despite
21 storms being recorded of which 10 were classified as cyclones. There were a number of
notables from this season. Firstly in May, four named tropical cyclones were formed in and
around and east of the Phillipines which is the highest number in May since 1980. Another
notable typhoon was Typhoon Negri which in April was the earliest typhoon to strike China
on record. Atleast 1703 fatalities were recorded by the combined storms and typhoons and
damage was estimated at $5.8 billion
The East Pacific Hurricane Season was also considered near average with 17
storms recorded of which seven reached hurricane status. Of particular note was Hurricane
Norbert and was the first October hurricane to make landfall in the Baja Peninsula, Mexico
since 1968 and caused at least eight fatalities and as yet damages have not been estimated.
In all, fatalities from this season were 19 in total with estimated damages of $52 million
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After Typhoon Jangmi the lowest pressures were Typhoon Rammasun in the NW
Pacific Ocean and Cyclone Hondo in the SW Indian Ocean with 915 hPa (Table 2).
Table 2. Most Intense Hurricanes (H), Cyclones (C) and Typhoons (T) in 2008
(All intensities are given using the Saffir-Simpson Scale). © NOAA (2009).
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(Above) Storm invades the sky over the Lincolnshire Wolds 1 Sept 2009
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(Below) This rainbow features a Primary and Secondary bow with Alexander’s
dark band and supernumeraries.

N Atlantic
N. Atlantic
N. Atlantic
N. Atlantic
N. Atlantic

Max winds
(km/h)
205
204
205
205
230

Min pressure
(hPa)
952
941
958
958
944

May

N. Indian

215

962

4
4
3
4

February
February
March
March

SW. Indian
SW. Indian
SW. Indian
SW. Indian

215
215
195
185

915
930
940
930

C. Pancho

3

March

Australian

175

934

C. Daman
C. Funa
C. Gene

3
3
3

December ‘07
January
January

S. Pacific
S. Pacific
S. Pacific

185
175
155

925
930
945

T. Neoguri
T. Rammasun
T. Nakri
T. Fengshen
T. Nuri
T. Sinlaku
T. Hagupit
T. Jangmi

3
4
4
3
3
4
4
5

April
May
May
June
August
September
September
September

NW Pacific
NW Pacific
NW Pacific
NW Pacific
NW Pacific
NW Pacific
NW Pacific
NW Pacific

175
195
185
205
140
270
220
270

960
915
930
945
955
935
935
905

H. Hernan
H. Norbert

3
4

August
October

E. Pacific
E. Pacific

195
220

956
945

Name

Intensity

Month

Location

H. Bertha
H. Gustav
H. Ike
H. Omar
H. Paloma

3
4
4
4
4

July
August
September
October
November

C. Nargis

4

C. Hondo
C. Ivan
C. Jokwe
C. Kamba

RECENT ADVANCES IN UNDERSTANDING HURRICANES
A recently published study by Kim et al. (2009) has identified a significant way of
improving the forecast of the Atlantic Hurricane Season well before the April-May barrier.
This barrier is associated with the transition of ENSO from one form to neutral to another
form and only when this transition is passed usually in April-May time can a much more
accurate prediction of the Atlantic Hurricane Season be made.
This improvement in prediction can be made by dividing the warm El Niño phase
into two independent modes. The first of these has been designated as an Eastern Pacific
Warming (EPW) and is the same as the ordinary El Niño and its usual impact on Atlantic
Hurricanes which is to reduce their numbers significantly. The second warming mode is
designated the Central Pacific Warming (CPW) and this shows warming in the Central
Pacific but critically none in the East Pacific. As a result in terms of hurricane production
in the Atlantic this has the influence of increasing hurricane activity and is much like the
La Niña in terms of outcome. In fact the authors argue that this CPW mode has been
mistaken for El Niño in the past. As a result of this revised understanding of the whole ENSO
phenomenon more accurate predictions of the Atlantic Hurricane Season can be made.
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CALL FOR WEATHER DVDS AND/OR VIDEOS 2009!
Have your video reviewed by our International Severe Weather Media Reviewer - Paul Domaille.
Featured in The International Journal of Meteorology and read by hundreds worldwide - what better
advert for your chase highlights - if it’s good!
We are now also reviewing scientific documentary DVDs - if you have one, or have seen one, send
them in to be reviewed!
If it’s a DVD/Video and it’s about severe weather - we will review it!
If your DVD/Video is featured it will automatically be entered into the new TORRO/ International
Journal of Meteorology Film Festival! Details about the last festival can be found on our website.
Send your DVDs and/or Videos to:
Media Reviews, Paul Domaille, Les Amarreurs, Route de Coudre, St Peters, Guernsey, GY7 9HX
UNITED KINGDOM

SPECIFIC CALL FOR PAPERS AND REPORTS
UK Flooding - 2007 and 2008
We are still requesting articles/photos/reports and academic papers on the flooding which
wreaked havoc across several parts of the United Kingdom during 2007 and more recently
2008 for a special issue. Please send your documents to editorial@ijmet.org. See the
contents page for further contact details.
2008 Hurricane Season
This year’s hurricane season has been absolutely incredible. One storm after the other,
small islands and the coastal areas of southern N. America have suffered a great deal
this year and Hurricane Ike even reached Louisville, KY on 15 September 2008 causing
widespread damage and power outages. We are therefore now seeking papers on all
aspects of these storms from personal experiences to papers on their formation and
destruction. Send us your contributions for possible publication next year.
All contributors receive free complimentrary copies of the featured Journal.
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TORRO TORNADO DIVISION REPORT:
January to May 2004
By PAUL R. BROWN and G. TERENCE MEADEN
January 2004 was an unsettled westerly month, apart from a northerly spell near the end: there were
three known tornadoes (two definite), plus another in the Irish Republic, two waterspouts, and three
reports of funnel clouds. Unsettled weather continued for the first week of February, but much of the
rest of the month was anticyclonic: the only whirlwind activity we know of is one tornado and one
funnel cloud. The high pressure of February continued for the first 10 days of March, and returned in
the last week of the month, but the intervening period was mainly cyclonic: there were two tornadoes,
one report of waterspouts, and one of eddy whirlwinds over water. April was a variable month, with
alternating spells of settled and unsettled weather (the latter especially mid-month): there were two
tornadoes (one definite), one waterspout, and one funnel cloud. The first 10 days of May were very
unsettled, but thereafter it was mainly warm and sunny under high pressure: there were four tornadoes
(three definite), together with two in the Irish Republic, 12 reports of funnel clouds, and three of land
devils.

WS2004Jan11 Bristol Channel (c 51° 20’ N 3° 20’ W, ST 0760 to 51° 22’ N 3° 06’ W, ST
2264)
This large well-formed waterspout was observed from both coasts as it travelled
up the Bristol Channel to the south of Barry Island between 1300 and 1315 GMT, though it
appears to have dissipated before it reached land. Its observed passage over the water was
15 km in a direction just north of east. It was associated with a vigorous thunderstorm cell,
and has been discussed in papers by Sibley, Brown, and McIlwaine (2004) and Knightley
(2005). The waterspout was widely reported, and among several fine photographs of it was
one taken from Barry by Mr Steve Hall.
At 1200 GMT a brisk westerly maritime Polar airstream covered the British Isles
associated with a large low, 965 mb, centred near the Faeroe Islands. Showers, some with
hail and thunder, affected many places during the day.
TN2004Jan14 Eastbourne, East Sussex (50° 46’ N 0° 15’ E, TQ 5900)
This tornado caused minor damage to a row of shops and a phone booth at
1015 GMT. A noise like a train was heard, and the booth glass was blown outwards. Site
investigation by Raymond Smith. Force T1.
At 1200 GMT an old low, 980 mb, was slow-moving near the Faeroe Islands, while
a secondary low, 992 mb, embedded in the cold westerly airflow, was moving east across
southern England. Its cold/occluded front would have been in the Eastbourne area about
the time of the tornado. There were showers, wintry in places, in southern and western
areas during the morning, and more persistent rain for a time near the low centre and its
front.
fc2004Jan14 Moray Firth
A ship reported a funnel cloud in the Moray Firth (no further details known).
FC2004Jan17 Tiverton, Devon (c 50° 54’ N 3° 29’ W, SS 9512)
Nigel Bolton of TORRO reported that he saw this as a finger of cloud extending
two-thirds of the way to the ground at 0710 GMT. At 0600 GMT a complex low, 986 mb, was
centred over north Germany, with a trough extending west across southern England to a
secondary low, 998 mb, which was moving southeast across Cornwall.
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There were showers in the southwest and near the east coast, but many inland areas were
dry with local frost and fog.
WS2004Jan27 Jersey (20 km to northeast), Channel Islands (c 49° 20’ N 2° 00’ W)
This waterspout was said to have been seen 20 km northeast of Jersey Airport at
1213 GMT (the 1300 GMT SYNOP included a report of ‘funnel cloud’, which is assumed
to relate to the same event). At 1200 GMT a northerly airstream covered the British Isles
between a low, 989 mb, in the Norwegian Sea and a high, 1033 mb, over Greenland;
fronts were moving south into Scotland. Showers affected coasts exposed to the north or
northwest winds (including the Channel Islands), but other places were dry with broken
cloud.
TN2004Jan28/I Egremont, Cumbria (54° 28’ N 3° 31’ W, NY 0110)
This T3 tornado occurred just after 1230 GMT in association with a remarkable
cold front, which was the subject of a paper by Pike and Webb (2005). The tornado was
reported in the Cumbria News & Star of the 30th January. It affected particularly the Orgill
School (an infants’ school), where at least one of the children was injured and others were
‘thrown around’ by the tornado while they were in the playground at lunchtime; it was also
said to have lifted the headmaster’s car off the ground, and to have caused damage to
roofs, doors, and brickwork.
At 1200 GMT the British Isles remained in a cold northerly airstream between a
low, 985 mb, near Denmark and an elongated high, 1023 mb, from Spain to Greenland,
while the aforementioned cold front, introducing even colder air, was moving south across
the Scottish/English border. During the afternoon this front intensified and gathered speed
as it continued south across England and Wales, and by the time it reached the south about
dusk it was producing a line of thunderstorms and heavy snow; some places also recorded
local violent gusts of wind during its passage, e.g. 71 knots at Berry Head on the Devon
coast, 68 knots at St Catherine’s Point on the Isle of Wight.
tn2004Jan28/II Bath (Combe Down), Somerset (51° 21’ N 2° 20’ W, ST 7662)
After receiving a report from Roger Baer of TORRO that a large oak tree had been
brought down by the wind (which, he noted, made a noise like a train), Dr Terence Meaden
visited the scene a couple of days later, and felt that the evidence was in favour of a tornado
having occurred, although this could not be confirmed as definite. The path length was 1.2
km, width 20 m. Force T1. The exact time of occurrence is not recorded, but there is no
doubt that it was associated with the passage of the cold front mentioned above, which was
crossing the area between 1700 and 1800 GMT. (The Bath Chronicle of the 31st January
also reported a possible ‘mini-tornado’ at Hinton Charterhouse a little later in the evening.)
fc2004Jan28 Guernsey, Channel Islands (49° 26’ N 2° 36’ W)
Reported as a ‘small tornado’ in COL Bulletin 15, but with no further details known.
TN2004Feb06 Crewe, Cheshire (c 53° 05’ N 2° 27’ W, SJ 705550)
This tornado occurred at 2115 GMT and was investigated by Matt Capper of
TORRO. The principal witness was Mr Dave Thorpe, an amateur meteorologist. The tornado
chiefly affected Lord Street, where (quoting from the site report): “Several large pieces of
fencing were lifted from within their concrete posts, chipped bark was completely removed
from two gardens ... Many roof tiles were removed, many being deposited underneath a
parked car without inflicting a scratch on it. Two of the witnesses were actually in their car
when it struck.
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They could not open the doors due to the force of the wind. The car noticeably shook.”
In addition, Mr Thorpe said that a rubbish bin had been seen “flying down the road
10 feet in the air” and that “One house had two windows blown out and their neighbour’s
garden shed has not yet been found.” There was also mention of the characteristic tornado
sound ’like a railway train’. Path length was at least 50 m, width 20 m. Force T1.
At 1800 GMT a low, 986 mb, was moving slowly east near the north of Scotland,
while a small secondary of 1003 mb, embedded in the cold maritime Polar airmass, was
moving northeast across North Wales; although this secondary had lost its identity by
midnight, it seems likely that it was responsible for the tornado at Crewe in the evening.
Showers or longer outbreaks of rain moved east across Wales and England near the
secondary low, while coastal showers affected Scotland in association with the parent
depression.
FC2004Feb28 Jersey (St Brelade’s Bay), Channel Islands (c 49° 12’ N 2° 12’ W)
Seen offshore for about 10 minutes at 1645 GMT. At 1200 GMT a northerly airflow
covered most of Britain between a shallow low, 1003 mb, over the Low Countries and
a ridge of high pressure west of Ireland. Scattered wintry showers affected eastern and
southern parts of Britain, including the Channel Islands.
TN2004Mar20 Kelso (Roxburgh Hotel) to Ednam (Sydenham Farm), Roxburghshire (55°
33’ N 2° 28’ W, NT 705295 to 55° 37’ N 2° 26’ W, NT 729365)
TORRO’s Tony Gilbert was contacted by the Southern Reporter newspaper about
a tornado that was said to have occurred at 1130 GMT in the Kelso area. Ryan Little of
TORRO made a site inspection on the 25th, during which he found damage to trees at
Sydenham Farm, including a line of uprooted trees through the centre of a small copse,
and an oak tree that had been largely stripped of its bark (although it was not certain that
the tornado did this); also several large bales of hay had been thrown from one field into
the next. He then investigated the damage at the Roxburgh Hotel, where there were more
uprooted trees (larger ones than at the farm), but was unable to get in to the Hirsel Golf
Course, where other tree damage had been reported, because of the officiousness of the
club secretary. The track length from the hotel to the farm was 7 km from southwest to
northeast, but it was notable that no damage was discovered between these two locations,
possibly because of its having been cleared up during the intervening days. Force T2.
At 1200 GMT a deepening depression of 973 mb was moving east across the
north of Scotland; its occlusion lay over northeast Scotland, and its waving cold front was
near the south coast of England, while a very strong westerly airflow with shower troughs
covered the rest of England, Wales, and Ireland. There was rain and drizzle in the south,
outbreaks of rain in north Scotland, and scattered showers elsewhere (mainly in the west).
Although there was nothing to explain it on the surface analysis (the shower troughs
being further west), stations in the area of the tornado reported a temporary backing of the
wind from southwesterly to a light southeasterly about the time of its occurrence, followed
by a sudden veer to strong southwesterly shortly afterwards.
2EW2004Mar20 Brecon Beacons (west), Brecknock (c 51° 53’ N 3° 26’ W, SO 0021)
Photographs of eddy whirlwinds over water were submitted to the UKweatherworld
forum (information from Stuart Robinson of TORRO). They were seen at 1230 and 1315
GMT, but the location is only given as ‘western Brecon Beacons’ (perhaps Beacons
Reservoir at NGR SN 9818). The second one was the more developed of the two: it was 50100 feet in height with a maximum diameter of 30 feet at its base, it lasted for five seconds,
and appeared to be travelling at about 35 miles per hour.
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Wind2004Mar20 Wolverhampton (Dunstall Park), Staffordshire (52° 36’ N 2° 08’ W, SJ
9000)
A rather vague report was received of ‘whirlwind phenomena’ near the Dunstall
racecourse. Trees were said to have been brought down; but the severe equinoctial gales
(gusts 60-75 knots) over England and Wales that day were quite strong enough to have
felled trees, and more specific evidence would be needed before this damage could be
attributed to a tornado.
2ws2004Mar21 Clacton-on-Sea, Essex (c 51° 47’ N 1° 09’ E, TM 1714)
Mr Lee Wylie of the UKweatherworld forum reported that a friend of his had seen
two waterspouts passing northeast near the end of Clacton pier at about 2 pm (1400 GMT)
in association with a hail shower (information from Sam Jowett of TORRO). There was,
however, no visible connection between the spouts and the cloudbase, and it is possible
that these were surface-based vortices produced by the gust front of the shower; but it is
equally possible that they were true waterspouts without any visible funnel.
The previous day’s low had moved away east to the Gulf of Riga, 971 mb, at 1200
GMT, leaving a less strong, but still blustery, west to northwesterly airstream over Britain,
with a minor low centre of 994 mb moving east across south Scotland. There were further
showers, some with hail and thunder, in many parts of England (away from the southwest).
TN2004Mar21 Filkins, Oxfordshire (51° 44’ N 1° 40’ W, SP 233042 to 51° 44’ N 1° 37’ W,
SP 270035)
Following a report of a tornado in the Alvescot Road area of Filkins at 1730 GMT,
Laura Gilchrist, Brendan Jones, and Paul Knightley of TORRO visited the scene on the
25th March. They found clear evidence of a tornado that began just west of Filkins (NGR
SP 233042) and continued for 2½-3 miles (4-5 km) in a direction just south of east to a point
beyond Broadwell (SP 270035); several mature trees were damaged, some severely, and
a number of houses lost roof tiles, while a large dog kennel was seen flying through the air
to be deposited 200 yards (180 m) away. Although no-one witnessed the funnel, there were
reports of ‘swirling debris’. The width of the track was difficult to ascertain, but appeared
to be up to 150 yards (c 140 m). Force T2-3. The tornado occurred in association with a
thunderstorm, which also produced large hailstones of up to 2 cm diameter.
tn2004Apr03 Stoke Prior, Worcestershire (52° 18’ N 2° 04’ W, SO 9467)
A Ms Pat Hobday reported a suspected ‘mini-tornado’ at 2200 (2100 GMT), which
uprooted a tree and overturned large hutches (rabbit hutches?). With no additional evidence
forthcoming, we should be inclined to discount such a report, but in this case the synoptic
situation appears to have been favourable, so we retain it as a probable tornado (but with
some misgivings). Force perhaps T1.
A deepening frontal wave was moving east across England during the evening,
round a main low, 979 mb, centred between Scotland and Iceland; and by 0000 GMT on
the 4th a small secondary low centre of 999 mb had developed over Lincolnshire. The apex
of the wave would have been in the Worcestershire area about the time of the reported
tornado. Widespread rain moved across England and Wales during the evening, while
further west and north there were scattered showers.
TN2004Apr07 Near Malton, North Yorkshire (c 54° 09’ N 0° 49’ W, SE 7773)
Ms Sahra Wye contacted TORRO in respect of an event that she and her two sons
witnessed at about 9.35 pm (2035 GMT) while travelling by road from Huttons Ambo to
Thirsk.
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In a detailed account, she described first seeing “faint greenish/cream lines/beams of light in
the sky” ahead of her “like a faint searchlight”. Soon afterwards a shower began, and having
slowed down to get a better look at the ‘lights’, she became aware of a “tornado across the
fields, with distant street light behind silhouetting it - quite large from the sky to the ground,
cone shaped, wide at the top and thinner near the ground with a slight bend in the middle.”
As far as she could tell in the dark, it was somewhere between Old Malton and Amotherby
(she would have investigated more thoroughly, but the boys took fright and wanted to get
away from it).
At 1800 GMT a northerly airstream covered the British Isles between a complex
low, 1001 mb, over eastern Europe and a large high, 1034 mb, in mid-Atlantic; a shower
trough lay from the Lake District to Kent (and beyond). Scattered showers persisted through
the evening, mainly in central and eastern areas.
fc2004Apr26 Isle of Wight
No details to hand. At 1200 GMT a slack pressure gradient covered the British
Isles, with a very small low, 1019 mb, over the English Midlands; a cold front was edging
into Ireland from the west. Many inland parts were dry and warm, but with thundery showers
developing by the evening, while coasts were much cooler with mist and fog not far offshore.
WS2004Apr Off Great Yarmouth, Norfolk (c 52° 35’ N 1° 47’ E, TG 5606)
Peter Kirk of TORRO was told by a friend of his (Mr Tom Foster) that he had seen
a waterspout off Great Yarmouth. Details of this only emerged some 18 months after the
event, so the date is rather vague, but it was during university Easter holidays, i.e. some
time in April; the time was about 2 pm (1300 GMT). It was described as a thin funnel about
2 miles (3 km) out to sea and reaching the surface.
TN2004May05 Langney, East Sussex (50° 47’ N 0° 18’ E, TQ 6202)
The Eastbourne Herald of the 18th May reported that a whirlwind removed a few
roof tiles and caused other minor damage at Langney, near Eastbourne, at about 5 am
(0400 GMT) on the 5th. Mr Paul Mercer said: ‘”The pressure inside my bungalow changed
so much my ears were popping. The glass in my interior doors was shaking; I thought it
was going to shatter.” He added that it lasted 10-15 seconds. Force T0-1. At 0600 GMT a
slow-moving deep depression of 973 mb was centred over southwest Scotland, with shower
troughs in its circulation over Wales and England; one of these troughs would have been in
the Eastbourne area at the time of the tornado. Showers, with hail and thunder in places,
occurred widely during the day.
FC2004May05 Wattisham, Suffolk (c 52° 07’ N 0° 57’ E, TM 0251)
A funnel cloud was seen to the southeast of Wattisham at 1245 GMT; also, lightning
struck the airfield (information from the uk.sci.weather forum via Marion Doran of TORRO).
FC2004May09 Dunblane (8 km to north), Perthshire (c 56° 15’ N 3° 58’ W, NN 7809)
A funnel cloud was seen from Dunblane beneath the base of a large Cb cloud
about 5 miles (8 km) to the north at 1650-1655 BST (1550-1555 GMT); it was not known
if it reached the ground (information from Nigel Bolton of TORRO). At 1200 GMT a weak
northerly airstream covered the British Isles between a low, 997 mb, over eastern Europe
and a ridge of high pressure from the Azores to Iceland. England and Wales were rather
cloudy with a little rain or showers, but Scotland had more broken cloud, and (despite the
wind direction) inland parts became warm, with thunderstorms developing later.
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FC2004May10/I Newtown, Montgomeryshire (52° 30’ N 3° 18’ W, SO 1191)
FC2004May10/II Newtown, Montgomeryshire (52° 30’ N 3° 18’ W, SO 1191)
Funnel clouds were seen at 1350 (1250 GMT) and 1500 (1400 GMT), of durations
five minutes and one minute respectively - information from John Mason of TORRO, who
also provided a photograph of the first sighting, showing it a third of the way to the ground;
the second one briefly reached halfway to the ground. The weather pattern was similar to
that of the previous day, with a weak northerly airstream; but this was an unusual situation,
with warm air spreading down from the north (at least at low levels), and temperatures were
several degrees above the seasonal normal, except on windward coasts. Showers and
thunderstorms broke out in the afternoon in many central areas from southern Scotland to
central southern England.
tn2004May10/I Near Cray Reservoir, Brecknock (c 51° 52’ N 3° 37’ W, SN 8821)
This tornado was mentioned in the Brecon & Radnor Express (13th May), and
also on the BBC Weather web site, which showed a photograph of a long funnel, possibly
reaching the ground, taken by Ms Mel Turner. It occurred about 1630 BST (1530 GMT)
in association with a thunderstorm that produced ‘marble-sized’ hail. It was seen up the
valley from the village of Ystradgynlais, about 15 km away, and also by a motorist travelling
between there and Brecon, who placed it at Cenfawr Farm, near the Cray reservoir. There
appears to have been no confirmation that the funnel reached the ground, but if it did it is
unlikely that it would have left any evidence in this area of open moorland.
TN2004May10/II Pontardawe, Glamorgan (c 51° 43’ N 3° 50’ W, SN 7204)
The South Wales Evening Post (11th May) reported that many people in Pontardawe
observed this ‘freak twister’. One witness, Mr Andrew Nicholson, described it as “ ... quite a
big black cloud ... and all of a sudden I could see the tornado. It was a long funnel, it looked
like a finger poking down to the ground.” And Ms Cathy Davies said: “There was just this
funnel coming from the sky ... The top of it was very black and then it came down to a whiter
plume.” Another witness, who contacted TORRO directly, gave the time as 4.39 pm (1539
GMT); she affirmed that it touched the ground and was visible for two minutes. None of the
reports makes it clear exactly where the tornado was supposed to have landed, and there
is no record of any damage.
Although this and the Cray tornado have generally been regarded as two separate
events, there must be a lingering doubt about this, given the similar timings, and also the
fact that the Cray tornado was said to have been seen from as far away as Neath by one
witness, which is not far from Pontardawe.
FC2004May10/III New Forest, Hampshire (c 50° 50’ N 1° 45’ W, SU 10)
Two witnesses, Ms Kerrie Gardner and Mr Rich Byett, separately reported funnel
cloud sightings in the Bournemouth area (the former placing it northeast of the city, over
the New Forest, towards Winchester); these are assumed to relate to a single event. Time
was 1645 (1545 GMT), and the funnel reached halfway to the ground at its longest. Another
report (sent to the NetWeather forum) of a funnel cloud seen in the Lyndhurst area of the
New Forest, and originally attributed to the 11th May, is now regarded as a further sighting
of this event.
FC2004May10/IV Near Whaddon, Wiltshire (c 51° 00’ N 1° 46’ W, SU 1623)
Seen by veteran TORRO member, Keith Mortimore at 1755 GMT. Visible about 3
miles (5 km) away to the south-west for at least 15 minutes.
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Its length was variable, reaching about halfway to the ground at its longest moving
southward. There was a thunderstorm in the vicinity at the time.
FC2004May11 Killerton Park, Devon (50° 47’ N 3° 27’ W, SS 9700)
Mr Warren Radmore on the uk.sci.weather forum reported a funnel cloud at
1328 (1228 GMT) over Killerton. His photograph shows a short funnel at the base of a
thundercloud. Another report from the same forum of a short funnel cloud seen towards
Exeter at 1315 (1215 GMT) from a position about 10 miles to the north probably relates to
the same event - Killerton being about 7 miles north of Exeter (reports via Nigel Bolton of
TORRO). The weak northerly flow of the previous few days persisted, but with pressure now
rising there were far fewer showers about, but still a few thundery ones over Wales and the
West Country in the afternoon.
TN2004May11 North Dartmoor, Devon (c 50° 40’ N 3° 50’ W, SX 78)
Seen and photographed by Mr Brendan Jones at 1630 (1530 GMT), and said
to have briefly reached the ground, although the photograph only shows the funnel in its
decaying stage. (Also reported in The Exeter Express & Echo of the 12th May.) Force
probably T0. No precise details of the location are available.
2LD2004May23/I Marazion, Cornwall (50° 08’ N 5° 30’ W, SW 5031)
Dr Tim Scurr contacted us to report two land devils seen at 3.45 pm (1445 GMT)
on the beach west of Marazion; he estimated the larger of the two to have been 10.5 metres
tall by six metres wide. They lasted 1-2 minutes. At 1200 GMT a large high, 1032 mb,
was centred over Wales. Most inland areas were fine and rather warm with a good deal of
sunshine, but coasts were cooler with sea breezes developing.
LD2004May23/II Alvechurch (Lodge Farm), Worcestershire (52° 21’ N 1° 56’ W, SP 0372)
Phil Thomas of TORRO witnessed a land devil on his farm at 1640 BST (1540
GMT); it was 70-80 feet in height and lasted 5-6 seconds.
FC/TN2004May25 Kilmarnock, Ayrshire (55° 36’ N 4° 31’ W, NS 4237)
This report was received second-hand from the NetWeather forum (originator’s
name not known). There was apparently a photograph of it (which has since disappeared),
in which it looked as though it might have been the final retracting stage of a tornado,
although the synoptic situation gave little support for this (but cf. the Galway entry under
the Irish heading). The time was given as 2.30 pm (1330 GMT). At 1200 GMT the high from
the 23rd, now 1028 mb, was centred between Scotland and Iceland, with a strong ridge
extending southeast across the British Isles; a weak cold front was moving very slowly
south over northern England. Most places were dry with variable amounts of cloud, but a
few isolated showers were reported.
LD2005May25 Claerwen Reservoir, Radnorshire (52° 17’ N 3° 41’ N, SN 857658)
Howard Kirby of TORRO saw this land devil on the northern side of Claerwen
Reservoir at about 4.30 pm (1530 GMT).
fc2004May30/I Kentisbeare area, Devon (c 50° 52’ N 3° 20’ W, ST 0608)
TORRO’s Nigel Bolton saw from Tiverton what looked like a distant funnel cloud in
the direction of the Blackdown Hills, near Kentisbeare, at 1700 BST (1600 GMT). However,
it was too far away to be certain.
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At 1200 GMT a very slack westerly airflow covered England and Wales between a high,
1027 mb, in the Bay of Biscay and a low, 995 mb, south of Iceland; a waving cold front had
just cleared the east coast. There were scattered showers in many areas in the afternoon,
especially over England, some of which turned thundery in the east.

TORRO TORNADO DIVISION REPORT: June

FC2004May30/II Long Sutton, Lincolnshire (52° 47’ N 0° 07’ E, TF 4322)
The BBC published a fine photograph of this funnel cloud, taken by Mr Robert
Morris, showing it a good halfway to the ground (time of day not stated).

Westerly types prevailed for the first half of June 2004, with pressure often high in the south,
but the second half was much more unsettled. There were six tornadoes (four definite), including one
that began as a waterspout, three other waterspouts, and 10 reports of funnel clouds - most of these
events occurring in the last 10 days of the month; there were also two land devils, and one whirlwind of
unknown type.

fc2004May30/III South Chilterns, Oxfordshire?
Report from former TORRO member Nick Verge, but no further details known.
fc2004May30/IV Ovington, County Durham (54° 31’ N 1° 48’ W, NZ 1314)
A brief mention of a ‘tornado’ on the 30th in the May issue of the Weather Observers’
Network is here listed as a probable funnel cloud, in the absence of any further evidence.
Whirlwinds in the Irish Republic (brief details from Dr John Tyrrell’s Annual Review)
TN2004Jan12 Athlone, County Westmeath (53° 26’ N 7° 56’ W, N 0442)
This T2 tornado had a 4.5 km track across part of Athlone and the neighbouring
countryside at about 2000 GMT, and was the subject of a paper by Tyrrell (2007). At 1200
GMT the British Isles were within the circulation of a large depression, 966 mb, centred east
of Iceland; a vigorous secondary low, 986 mb, was moving east along the English Channel,
and another, of 969 mb, which was a cold-air system, was moving east in mid-Atlantic to
approach Ireland in the evening. Ireland had showers or longer spells of rain, especially in
the evening.
WS-TN2004May County Donegal
Track length probably 6.8 km, but other details uncertain because of the remoteness
of the area.
TN2004May25 Galway, County Galway (53° 16’ N 9° 04’ W, M 2924)
This tornado occurred on the outskirts of Galway but apparently left no significant
damage (several land devils were reported in the Galway area during the same afternoon).
See the Kilmarnock entry above for a discussion of the synoptic situation.
Addition to report for September 1982 (published in J.Met. vol. 8, pp. 148-151 and 157-159)
TN1982Sep21 Nuthampstead, Hertfordshire (51° 59’ N 0° 02’ E, TL 4034)
On the morning of 21st September 1982 a multiple outbreak of tornadoes occurred
over central and eastern England in association with the cold front of ex-tropical storm
Debby. Some 23 tornadoes or probable tornadoes are listed in the above J.Met reference,
together with several other events for which the evidence was not strong enough to list them
as tornadoes (though they might have been). This additional tornado was reported to us by
e-mail in 2005.
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By PAUL R. BROWN and G. TERENCE MEADEN

WS-TN2004Jun01 Lake of Monteith, Perthshire (56° 11’ N 4° 18’ W, NN 570007 to 56° 11’
N 4° 16’ W, NN 590007)
The Glasgow Daily Herald (2nd June) published an account of this waterspout,
which was photographed by Mr Stan Davidson. His series of excellent photographs (taken
from the eastern shore) shows the spout, visible from cloudbase to surface, moving from
west to east across the lake, then dissipating as it crosses the shore and moves up into the
hills. Mr Davidson noted slight damage to trees in its path just after it left the lake, indicating
a force of T1. The time of observation was 2.30 pm (1330 GMT), and it lasted 1½ minutes.
Its track length over water and land was two kilometres, and width about 25 m.
At 1200 GMT a shallow low, 1013 mb, was drifting east across southern England,
while a slack pressure gradient covered Scotland, where an occluded front was moving very
slowly east. There was moderate rain on the front over Scotland, and just a few showers
behind it. The waterspout appears to have occurred just behind the front.
LD2004Jun05/I South of Knightshayes Court, Devon (c 50° 55’ N 3° 28’ W, SS 9615)
LD2004Jun05/II Tiverton (Amory Park), Devon (50° 54’ N 3° 29’ W, SS 963128)
These two land devils were seen by Dr Tim Scurr: the first at 6.25 pm (1725 GMT),
and the second at 6.42 pm (1742 GMT); each lasted one minute or less. The height of the
first was estimated as six metres, that of the second rather more. At 1800 GMT a small high,
1021 mb, was moving east through the English Channel, while a weak warm-sector westerly
airflow covered most of Britain. Many inland parts had a good deal of cloud, but southwest
England was quite sunny and warm in the afternoon, with sea breezes developing.
FC2004Jun11 Aberdeen (Dyce) Airport, Aberdeenshire (57° 12’ N 2° 12’ W, NJ 8712)
Reported in the SYNOP/METAR reports from Dyce at 1450 GMT. At 1200 GMT a
westerly airstream covered the British Isles between a low, 1005 mb, near Shetland and a
high, 1026 mb, in the Southwest Approaches; a shower trough was moving east across the
north of Scotland. There were showers over Scotland, Ireland, and northern England, but
other areas were mostly dry.
fc2004Jun19 Walton-on-the-Naze, Essex (51° 50’ N 1° 16’ E, TM 2521)
Reported in the COL Daily Weather Diary, without further details. At 1200 GMT a
cool, showery, northwesterly airstream, with thunderstorms in places, covered the British
Isles between a low, 995 mb, over south Norway and a high, 1025 mb, in mid-Atlantic.
FCs2004Jun20/I Jersey (Airport), Channel Islands (49° 13’ N 2° 12’ W)
Funnel clouds were reported in the METARs from Jersey Airport at 0820 and 0850
GMT, but it is not clear if this was one continuous sighting or two separate ones. We also
received photographs of at least one funnel from Mr Frank Le Blancq.
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At 1200 GMT the British Isles were within the weakening north to northwesterly circulation
of the previous day’s low, 996 mb, still over south Norway. Showers developed widely during
the day, a few of them being accompanied by hail and thunder.
tn+FC2004Jun20 Easby Moor, North Yorkshire (c 54° 28’ N 1° 05’ W, NZ 5809)
Photographs were received from Mr Matthew Bland, who saw two vortices over
the North York Moors at about 3.45 pm (1445 GMT). The first vortex, which lasted less
than a minute, was not photographed, and was not thought to have reached the ground;
but photographs of the second one, seen shortly afterwards, show it descending to below
the horizon, and it seems likely that it would have reached the ground (in a hilly moorland
area where little damage would have been inflicted). This one was visible for at least two
minutes. Force probably T0.
FC2004Jun20/II Near Pulham St Mary, Norfolk (c 52° 25’ N 1° 14’ E, TM 2085)
This funnel cloud was reported to us by Mr Miles Neville (photographs were taken,
but we have not seen them). Time was 8.15 pm (1915 GMT).
WS2004Jun20 Portland Bill, Dorset (c 50° 30’ N 2° 27’ W, SY 6768)
A good photograph of this waterspout, reaching slantwise from cloud to sea, was
taken by Mr Martin Cade and published on the Portland Birds web site (time of day not
known).
FC2004Jun20/III Near M25/A13 road junction, Essex (c 51° 30’ N 0° 17’ E, TQ 5980)
Mr Garry Brimson contacted us to report a funnel cloud that he saw while travelling
north on the M25 road approaching the A13 (time of day not stated). It was 1-4 miles (2-6
km) to the eastnortheast, and reached “from cloudbase almost to ground”. It was already
well-formed when first sighted, and lasted for a further several minutes.
ww2004Jun20? Holme Pierrepoint, near Nottingham, Nottinghamshire (52° 56’ N 1° 04’ W,
SK 6239)
Although originally documented as a tornado, on reflection we feel that the
evidence is too flimsy to rate this as more than a probable whirlwind of unspecified type.
The only information we have is that a boat crewed by Hereford Rowing Club was damaged
by a ‘freak whirlwind’ at the National Veterans’ Regatta (reported in This is Herefordshire of
the 24th June). We are not even sure of the date, although a Sunday seems likely, which
would make it the 20th June.
WS2004Jun21 Bristol Channel (c 51° 17’ N 3° 15’ W, ST 1355)
Three reports were received, which might all relate to a single event or might relate
to two, or even three, separate events. (1)The This is Devon web site for the 22nd June
published a report from Mr Ben Aylifte (a Greenpeace campaigner engaged in stopping
genetically manipulated crops being shipped into Bristol), who photographed a waterspout
seven miles (11 km) out from Barry at 6 am (0500 GMT) ‘yesterday’, i.e. the 21st; from his
position he could not tell for certain whether it was over land or sea. (2) The BBC published
a photograph of a waterspout over the Bristol Channel, taken by Mr Nick Cobbing, but
attributed it to the 20th (no time given). (3) Cardiff Weather Centre reported a funnel cloud in
the 0600 GMT SYNOP for the 21st. In the absence of further information, there are enough
overlapping details between these reports to treat them all as one.
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At 1200 GMT much of Britain lay in a rather slack pressure gradient between
the previous day’s low, now 1001 mb over west Norway, and a new low, also 1001 mb, in
mid-Atlantic; a shower trough was moving east over England. There were further showers
throughout the day, especially in central and eastern areas, where quite a few of them
turned thundery in the afternoon.
FC2004Jun21/I Prestwick Airport, Ayrshire (c 55° 30’ N 4° 35’ N NS 3626)
Reported ‘in the vicinity’ in the 0920 GMT METAR from Prestwick Airport.
FC2004Jun21/II Dunnockshaw, Lancashire (53° 44’ N 2° 16’ W, SD 8127)
Reported in a local newspaper, visible for 15 minutes at about 0945 GMT, but did
not appear to reach the ground.
FC2004Jun21/III Near Gainsborough, Lincolnshire (c 53° 23’ N 0° 46’ W, SK 8189)
Seen by Scott Sawyer of TORRO in the early evening - a well-structured funnel.
TN2004Jun22/I Swansea (Port Mead), Glamorgan (51° 39’ N 3° 59’ W, SS 633972)
This T1-2 tornado passed through the Portmead Avenue area on the northern
outskirts of Swansea at 2115 GMT: some 20 buildings, including a community centre,
received roof damage, trees were snapped, and a girl suffered a broken leg when she was
hit by flying debris. Accounts were published in the South Wales Evening Post (23rd and
24th June) and on the WalesOnline web site (23rd June). According to Nicky Lambert-Ford
of TORRO, the track length was about 250-300 yards (c 250 m); but although the damage
was aligned southwest to northeast, the evidence suggested that the actual movement of
the tornado might have been in the opposite direction, i.e. from northeast to southwest.
At 1800 GMT the previous day’s mid-Atlantic low had developed into a vigorous
depression of 985 mb moving slowly northeast into southwest Ireland. Its frontal system
moved across southwest England, Wales, and central England during the evening, the triple
point crossing the Swansea area about the time of the tornadoes. There was widespread
moderate, locally heavy, rain on the fronts.
TN2004Jun22/II Swansea (centre), Glamorgan (51° 37’ N 3° 56’ W, SS 657924/659933)
The waterfront/Parc Tawe area of Swansea also suffered tornado damage that
evening, at 2118 GMT, but despite the very similar timing, the location is far enough distant
in relation to the apparent movement of the tornadoes for this to be treated as separate
from the Port Mead event. As with the latter, the direction of movement appeared to be from
northeast to southwest; track length in this case 100-150 yards (c 130 m) - information again
from Nicky Lambert-Ford. Less is known about the effects of this tornado, but apparently
part of the roof of a shop was blown off. Force probably T2.
FC/TN2004Jun23/I Caldbeck, Cumbria (54° 44’ N 3° 02’ W, NY 3239)
Reported by a correspondent to the UKweatherworld forum, the funnel was visible
for 5-10 minutes at about 1530 BST (1430 GMT), and might have reached the ground. At
1200 GMT the previous day’s unseasonably vigorous low, 985 mb, was moving slowly east
across the north Midlands, with strong to gale force westerly winds to the south, but much
lighter winds further north. Wales, Scotland, and Ireland had periods of rain in association
with the occlusion, which was by now wrapped round the low centre, while over England the
precipitation was more showery in nature, with a few thunderstorms.
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FC2004Jun23/II Tebay, Cumbria (54° 26’ N 2° 35’ W, NY 6104)
This funnel cloud was reported on BBC Look North and in The Journal (Newcastle)
of the 26th June, where a witness, Mr Peter Longworth, who took photographs of it, described
seeing it “ ... sweeping through the sky near Tebay Services ... It looked to be about a mile
away”. Time given as mid-afternoon.
ws2004Jun23? Perranporth, Cornwall (c 50° 20’ N 5° 09’ W, SW 7554)
Mrs Susan Hagan reported that her son, Daniel, saw a waterspout off Perranporth;
but information about this was only received a long time after the event, and there is
uncertainty about the day (even the month is not entirely certain). The time was about 1600
(1500 GMT).
tn2004Jun27 Near Watten, Caithness (c 58° 26’ N 3° 22’ W, ND 25)
The John o’Groat Journal of the 2nd July published an account, with photograph,
of a ‘twister ... spinning across farmland near Watten last Sunday at around midday [1100
GMT]’. The picture, taken by Mr Pushan Bharadwaj, shows quite a broad funnel near the
distant horizon descending from a heavy bank of cloud; the bottom of the funnel is out of
sight beyond the horizon, but it seems reasonable to suppose that it would have reached
the ground, although unlikely to have caused any damage in this remote area (in any case,
the exact location cannot be determined - the observer’s position being given only as ‘on the
road between Watten and Camster’). It was visible for less than a minute. (A vague report in
the COL Daily Weather Diary of a funnel cloud in Aberdeenshire might be a mistake for this
sighting.)
At 1200 GMT a westerly airstream with shower troughs covered the British Isles,
associated with a distant low, 981 mb, southeast of Greenland (in northeast Scotland the
gradient was light enough to allow local winds to develop at times). Scattered showers and
thunderstorms affected many areas during the day.
TN2004Jun28 Kilkeel (Drumcro Nurseries), County Down (54° 04’ N 6° 02’ W, J 289155)
First reported by BBC Northern Ireland on the 29th June, where a ‘tornado’ was
said to have caused extensive damage to greenhouses at the Drumcro Nurseries at about
1800 BST (1700 GMT) on Monday; the story also appeared in the Belfast Telegraph of
the same date. Neither of these reports gives enough evidence to verify a tornado, but
TORRO’s Dr John Tyrrell conducted a characteristically thorough site investigation on the
12th July, which revealed that a rain-shrouded tornado briefly touched down in the area of
the nurseries; its track length was only 0.3 km, width 10 m, and force probably T0.
At 1800 GMT a westerly airstream covered the British Isles between a high, 1031
mb, in the Southwest Approaches and a low, 990 mb, in mid-Atlantic; a weakening frontal
system was moving east, and was just clearing Ireland at 1800, its triple point having been
in the vicinity of County Down at the time of the tornado. There were showers or longer
spells of rain near the fronts (SFERICs indicated an isolated thunderstorm over northeast
Ireland); elsewhere there were just a few showers.
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TORRO THUNDERSTORM REPORT FOR THE
BRITISH ISLES: SEPTEMBER - DECEMBER 2008
By BOB PRICHARD
SEPTEMBER
There was a fair amount of thundery activity during the first 12 days of the month,
and virtually none thereafter. Thunder was heard on three days over parts of the south
and east Midlands. However, once again there was a complete lack of any widespread
outbreaks, and large swathes of the country were thunder-free. The most significant dates
for thunder were the 2nd and the 12th.
The month opened with four generally chilly, blustery, showery days with thunder
in places. On the 1st, it accompanied a few of the showers over Scotland, Ireland and
northwest England; on the 2nd, there was thunder in several of the frequent heavy showers
that swept in from the west during the afternoon across the Midlands, East Anglia, eastern
and northern England - Orkney and Shetland were also affected. Some of these storms
were quite fierce, notably in the vicinity of the Chilterns in the early evening; at Aylesbury,
there was almost continuous thunder and lightning for 35 min, with hailstones of up to 14
mm in diameter. Thunder was much more isolated on the 3rd, being reported from Cornwall
early in the day and from a few other districts in the west during the evening. The 4th saw
thunder in a few widely separated places amongst the frequent showers across the country.
An initially deep depression drifted north-east from off the southwest coast of
England on the 5th to just west of Denmark on the 8th, by when it had almost filled. Copious
rainfall accompanied it (over 150 mm in 48 hours in parts of Northumberland); there was
serious flooding over areas of Wales, the Midlands and northern England, especially North
Yorkshire and Northumberland. There were just a few thundery outbreaks; on the 5th, there
was remarkably little thunder for such widespread heavy instability rainfall – just minor
activity in the south during the afternoon and evening. A severe flash flood was reported
from the sparsely populated Battle Hill area of Powys (Wales); a report by the Environment
Agency suggested 116 mm of rain fell in three hours in the early afternoon, much of it in
around an hour - it appears there may have been just a little thunder. Several bridges were
destroyed or badly damaged and houses in neighbouring villages suffered much flooding.
The 6th saw isolated thunder in the afternoon from Devon across the south and west of the
Midlands, as the southern boundary of the main rain area turned more showery in nature.
Lightning struck a man holding an umbrella at Worcester; the bolt knocked him forward and
left him in extreme pain, but he recovered after hospital treatment. Lightning also struck
a level crossing in the village of Onibury, near Ludlow (Shropshire), destroying one of the
barriers, breaking the station windows and throwing the signalman off his feet; a nearby
transformer caught fire. On the 7th, a zone of brighter skies developed just to the north-east
of the (multi-) wrap-around occlusion over east and northeast England; the result, shortly
afterwards, was a line of heavy, thundery showers during the afternoon and early evening
from the Pennines across the northeast Midlands to East Anglia.
After a quiet day on the 8th, another depression moved north-north-east from
Ireland past western Scotland during the 9th, and in showers behind its fronts there was
thunder over parts of Lancashire and Cumbria in the late afternoon and early evening, and
the north Midlands and East Riding of Yorkshire later in the evening. Following another
deep depression over the next couple of days, the weather pattern began to change as
anticyclones developed well to the south-west and north-east of Britain during the 12th.
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This left the country under much weaker, filling, low pressure with a slowly decaying block
of cold air aloft over southern Britain. As a result, showers developed in the south in the
early afternoon, with thundery activity soon following over the south Midlands and (broadly)
central southern England, but also briefly in London. Storm movement was erratic, but
showed mainly a slow drift south-eastwards; the effect was to give three or four hours
of very heavy rain to some districts, especially over the Salisbury Plain, where 30 mm
out of a total of 44 mm fell in one hour at Larkhill. Parts of the Isle of Wight were flooded,
whilst 29 mm fell in 40 min at Haselbury Plucknett (Somerset). Hail 12 mm in diameter was
reported from Bulford (Wiltshire) and Poole (Dorset). At least three houses were damaged
by lightning. In one incident, at Gosport (Hampshire), a two year-old boy and a 75 year-old
man both had lucky escapes, when debris from a chimney landed near them; this flash
apparently came without warning from the edge of a developing cumulonimbus, with no rain
falling at the time. A fire following a lightning strike left a hole in the roof of a house at Poole.
After a thundery shower at Guernsey early on the 13th under the remnants of the cold pool,
there was just one more report of thunder this month, in a shower at Fair Isle on the evening
of the 29th as very unsettled weather returned following a benign fortnight.
OCTOBER
Although there was thunder on several days throughout the month, it mostly
occurred during blustery showers around western and northern coasts and some incidents
were doubtless only observed by seagulls! Most of the more inhabited regions of the British
Isles were thunder-free, but the unseasonably cold spell in the last few days did pep things
up a little, especially over southern England on the 28th and 30th.
The month began with three bright, blustery, cold and showery days as a deep
depression drifted slowly into Scandinavia. The showers were heaviest and most frequent
in the north, with snow in the mountains and over Shetland on the 2nd and 3rd, and there
was isolated thunder in the west and north; a lively storm was reported from the Bathgate
area of West Lothian in the late afternoon of the 1st. There was thunder on Fair Isle as
a complex frontal system crossed from the west on the afternoon of the 7th, in showers
near the north coast of Scotland on the 11th and in one or two places near north-western
coasts early on the 16th. Isolated thunder reappeared amongst blustery showers in westerly
airflows from the 20th, mainly near windward coasts; it was more widespread towards
western and northern coasts of Scotland through the 24th and into the 25th in showers that
were accompanied by gales or severe gales, hail and hill snow.
As the cold weather began to take a hold, there was an isolated sharp thundery
shower with hail in the Salisbury area around 1500 h on the 27th as a weak showery trough
drifted south-east across the area. Isolated thunder was also reported in showers over
Anglesey (where electricity supplies were cut around the Menai Bridge), the Isle of Man and
Jersey that day. Thunder occurred in various parts of southern Britain during the afternoon
and evening of the 28th, ahead of the polar low-linked snow that was the most remarkable
event of the day. A particularly lively thunderstorm, with large hail, affected mid-Essex, whilst
hail up to 14 mm in diameter was reported from Warmley, Bristol. During the evening and
night of the 29th/30th, another depression, this time frontal in nature, sank south-eastwards
across southwest Britain. As it did so, thunderstorms broke out within its area of rain and
snow over the southwest peninsula, especially east Devon. A vicious, lengthy hailstorm,
with frequent thunder and lightning caused severe flooding in the village of Ottery St Mary,
where it is believed over 200 mm of rain may have fallen in barely three hours; hail lay over
30 cm deep with some much deeper drifts.
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Later that day, as the wind turned north-easterly, isolated thunder accompanied
showers near the east coast of England during the morning and there was a fair amount of
thunder over the extreme southeast of England during the afternoon and evening; during
the night (30th/31st) it was reported from Guernsey (where several buildings were struck by
lightning) and parts of northeast England and southeast Scotland. Finally, in mid-morning
on the 31st, a rogue flash of lightning struck an electricity pylon in the village of Roxby,
between Middlesbrough and Whitby, causing damage to six adjacent houses.
NOVEMBER
Although this was an unsettled month, and some places were very wet, there was very little
thundery activity; the only day of any note was the 9th, when in a vigorous westerly airflow,
thunder was reported in various districts, especially from south Wales across the Midlands
to northeast England. Parts of south Wales caught four separate thundery showers during
the afternoon and evening; 41 mm of rain fell during the day near Sennybridge (Powys,
Wales) and there were hailstones of up to 10 mm in diameter. There was a report of ball
lightning from Llandyfaelog, near Kidwelly (Carmarthenshire); in a radio interview next day,
an eye-witness reported: “the ball just appeared around about head height, it didn’t move,
it just appeared. The light was so bright that it cast shadows, even though we had lights
on in the room at the time - then it just disappeared with this huge bang” No damage was
apparent in this incident, but there were several reports of lightning damage to electrical
equipment elsewhere in southwest Wales; an 11,000 volt transformer was burnt out near
Carmarthen. Isolated thunder reappeared in showers near western and north-western
coasts on the 10th and 11th and at Jersey early on the 12th and may have accompanied
showers in parts of northern Scotland on the 20th. In a strong cold north-westerly airflow on
the 23rd, a few places towards windward coasts reported thunder. At Machynlleth (Powys),
lightning hit a telegraph pole and damaged electrical equipment in neighbouring properties.
Cold, showery weather in the closing days of the month may have given isolated thunder
near windward coasts.
DECEMBER
There was very little thunder this month; on just a few days it accompanied blustery, and
sometimes wintry, showers near windward coasts – mainly in the west. The only days of
any note at all were the 4th, when there were isolated reports of thunder in showers from
the Channel Islands, the West Country and northwest Ireland, and the 18th, when several
places around the west and north coast were affected during the afternoon and evening.
YEAR CONCLUSION
2008 was an unmemorable year for thunderstorms. There was a total absence
of any outbreaks that were both widespread and severe, whilst it was one of the quietest
Junes on record.
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BOOK REVIEWS
By PETER ROGERS

SEA BREEZE AND LOCAL WINDS by John E Simpson ISBN -13 978-0-52145211-3 and 10- 0-521-45211-2 (hb) and 13 978-0-521-02595-9, and -10 0-52102595-8 (pb) CUP 1994 and 2006 pp 234
This book, originally produced in 1994, and reprinted digitally in 2006, is, apart
from one short chapter on other winds, devoted to a study of the sea-breeze, and covers
the subject most comprehensively. The first four chapters explain what a sea breeze is, how
it is formed and sea breeze forecasting, After the chapter on other local winds, the author
returns to sea breezes, dealing, successively, with Air Quality; Sea breeze Interactions; Life
and the Sea Breeze; Sports; and Technology: Field Measurements of the Sea-breeze. The
final two chapters deal with Laboratory Measurements and Theoretical Models, while the
volume is completed with an eight page Reference section, and five page Index.
The author is an acknowledged expert in this field, and the chapter on Laboratory
Measurements largely reproduces the research produced by him and his team. The earlier
chapters demonstrate how radar, lidar and satellite photography have all helped to forecast
and map the sea breeze and the all important ‘Sea Breeze Front’. The book is profusely
illustrated by diagrams, maps, graphs, boxes and some small black and white photographs.
It is not every specialist who can convey his specialism to the general reader, but
the author succeeds well, and the book is surely destined to become and remain a leading
volume on this specialised but most interesting field.
My principal criticism is the inclusion, rather awkwardly at Chapter 5 of “Other
Local Winds”, I feel that this is something of a distraction from the principal theme of the
book, particularly as it does not really do these other local winds full justice.
That apart, this book, well up to the CUPs usual high standards in terms of
presentation, printing etc deserves a place in every meteorological library, and on the
bookshelves of any individual for whom this is topic is a special interest.

WEATHER WORLD: PHOTOGRAPHING THE GLOBAL SPECTACLE by Gordon
Higgins. ISBN 13:978-0715326404 (2007) David & Charles in association with
the Met. Office. h.b. pp252 £18.99.
Volumes of photographs about the weather have proliferated over the last few
years, and, with the advances in photographic techniques, these have become technically
steadily better, and have resulted in quite a few coffee-table books.
This volume, in this reviewer’s opinion stands out from the pack. The photographs,
are almost without exception stunning and beautiful, and quite a few of them are as recent
as 2007, the year of publication. The book is made up of two parts: Part 1 is Weather from
Above, and consists almost entirely of satellite imagery, while Part 2: Weather from Below.
Obviously, these are photographs taken from the ground.
However, it is the linking commentary, pitched at the intelligent layman rather than
the specialist market, that makes this book so special. It is intelligent and readable and
greatly adds to the enjoyment of the photographs.
Being printed on satin black art paper stock, the pictures can smudge easily of
handled with anything other than clean fingers. Even at the full retail price, this book is
excellent value, but it can readily be found at a reduced price in many bookshops. Highly
recommended.

A NOTE ON THE SEVERE HAILSTORM IN
SUSSEX AND KENT, UK - 15 JULY 2007
By JONATHAN D. C. WEBB
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Figure 2 (right). Visible Satellite image 15 July 2007, 1500
GMT. Courtesy Bernard Burton © EUMETSAT (2007).

Figure 4 (above). Infrared false colour
satellite image, 15 July 2007, 1830 GMT ©
Eumetsat (2007) - Courtesy Robert Moore.
Key, approximate cloud top temperatures:
Green -30 to -40 °C; Green/Yellow -40 to -50
°C; Yellow below -50 °C; Orange -58 to -60
°C; Red below -60 °C.

Figure 6 (left). Infrared
false colour satellite
image, 15 July 2007,
1930 GMT © Eumetsat
(2007) - Courtesy
Robert Moore. Key,
approximate cloud top
temperatures: Green
-30 to -40 °C; Green/
Yellow -40 to -50 °C;
Yellow below -50 °C;
Orange -58 to -60 °C;
Red below -60 °C.
Figure 7 (right). Infrared false colour satellite image, 15 July 2007, 2000
GMT © Eumetsat (2007) - Courtesy Robert Moore. Key, approximate
cloud top temperatures: Green -30 to -40 °C; Green/Yellow -40 to -50
°C; Yellow below -50 °C; Orange -58 to -60 °C; Red below -60 °C.

Figure 5 (left).
Infrared false colour
satellite image, 15
July 2007, 1900
GMT © Eumetsat
(2007) - Courtesy
Robert Moore. Key,
approximate cloud
top temperatures:
Green -30 to -40 °C;
Green/Yellow -40 to
-50 °C; Yellow below
-50 °C; Orange -58 to
-60 °C;
Red below -60 °C.
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