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DAILY RAINFALL EXTREMES FOR
GREAT BRITAIN AND NORTHERN IRELAND: PART 2

By NICK A. ROSS, "JONATHAN. D. C. WEBB and
2G. TERENCE MEADEN

"TORRO Thunderstorm and other severe weather division, PO Box 84,
Oxford, OX1 4NP, UK;
2TORRO, PO Box 972, Thelwall, Warrington, WA4 9DP, UK

(rossn@tiscali.co.ul; fonathan.webb@torro.org.ul; ference.meaden@torro.org.uR)

Abstract: Part 1 of this paper (see February 2009 IJMet) aimed to bring together all available data on
heavy one-day rainfalls in Great Britain (Including the crown dependencies of the Channel Islands and
Isle of Man) and Northern Ireland to produce a record of maximum daily rainfall totals for each day of
the year. Pat 2 of this paper, presented here, also highlights notable rainfalls for durations of less than
24 hours (principally two hours or less). Finally, the paper covers some more general analyses of the
rainfall data gathered.

Keywords: Rainfall, Great Britain, Northern Ireland.

Table 2. Some notable short duration falls (two hours or less) — ordered by month, main sources have
been British Rainfall and Jackson, (1974).

Notes: *' Clark and Arellano (2004) estimate, on the basis of the flood hydrograph and peak
discharge, that over 150 mm fell in this storm - consistent with a non standard rain depth
measurement at nearby Hallington ? Non standard gauge but reading believed to be representative of
this event; possible errors were likely to be compensatory, reading also supported by adjacent station
reports - see British Rainfall 1910 and Jackson (1979); ** See Environment Agency Flood Warning
Group (1993); “ Eye observation only; ** Also 30 mm in 5 minutes, See Cinderey (2005).

Date A(r;o;)nt Duration Place
19-May-1989 193 120 | Walshaw Dean Lodge, West Yorkshire
29-May-1920 104 120 | Louth (Lincolnshire) ™
6-June-1963 132 120 | Southery (Norfolk)
7-June-1970 93 117 | Lossiemouth (Morayshire)
9-June-1910 110 58 | Wheatley (Oxfordshire)
9-June-1970 63 45 | Launceston (Cornwall)
10-June-1970 111 120 | Miserden (Gloucestershire)
10-June-1993 76 45 | North Weald (Essex)
11-June-1956 155 120 | Hewenden Reservoir (West Yorkshire)
11-June-1963 86 20 I(E:I;t:f;mayog Forest, Londonderry, Northern
11-June-1970 67 25 | Pershore (Worcestershire)
19-June-2005 60 30 | Helmsley (North Yorkshire)
22-June-1941 95 85 | Newcastle-upon-Tyne (Tyne and Wear)
25-June-1980 116 105 | Sevenoaks (Kent)
26-June-1953 80 30 | Eskdalemuir (Dumfries & Galloway)
27-June-1970 51 12 | Wisbech (Cambridgeshire)
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2-July-1968 37 9 | Leeming (North Yorkshire)
11-July-1932 126 120 | Cranwell (Lincolnshire)
11-July-1959 63 20 | Hindolveston (Norfolk)
12-July-1900 95 75 | likley (North Yorkshire)
12-July-1901 92 60 | Maidenhead (Berkshire)
13-July-1889 93 65 | Henley-in-Arden (Warwickshire)
15-July-1949 103 105 | March (Cambridgeshire)
16-July-1947 102 75 | Wisley (Surrey)
17-July-1975 120 120 | Aylsham (Norfolk)
18-July-1964 56 15 | Bolton (Greater Manchester)
22-July-1934 116 100 | West Wickham (Kent)
29-July-1987 54 21 | Thornwood (Essex)
1-August-1928 54 45 | Ashurst (Kent)
1-August-1980 97 45 | Orra Begg, Co Antrim (Northern Ireland)
2-August-1870 53 45 | Braemar (Aberdeenshire)
5-August-1957 104 90 | Clifford (Herefordshire)
6-August-1956 45 18 | Arundel (West Sussex)
8-August-1967 117 90 | Middle Knoll, Dunsop Valley (Lancashire)
10-August-1893 32 5 | Preston (Lancashire) *
10-August 2003 46 10 | Carlton-in-Cleveland (North Yorkshire)
25-August 1956 89 95 | Long Ashton (Somerset)
5-September-1958 63 20 | Sidcup (London)
5-September-1958 130 120 | Knockholt (Kent)

HEAVY FALLS IN SHORT PERIODS

A key feature of the work of the British Rainfall Organisation (Pedgley, 2002),
founded by George Symons, was the publication of incidences of severe short duration
rainfalls, initially based on “eye” observations but increasingly including recording rain gauge
data. Details of the introduction of Dines Tilting Syphon rain gauges (TSRRs) are given
by Dines (1920). Later, Tipping Bucket Recorders (TBRs) were introduced for telemetric
purposes (Pike, 2007).

Bilham (1935) developed on earlier work by Symons (1889) and Mill (1909) and
formalised a simple classification of these heavy rainfalls, initially relating these to falls of up
to two hours duration. This classification has also been discussed by Pike (1987).

Table 3. Maximum falls for specific short durations — in duration order.
Notes: " Eye observation only; *> See note with Table 2; ** Acreman (1989); ** Based on reliable

eye observations from Horncastle and Revesby Reservoir, see British Rainfall 1959-1960 and Eden
(2005); *5 Extrapolation based on TBR at Lesnewth, 4 km distant (Burt 2005).

Duration Date A(Tn ?:;1 t Place
5 10-August-1893 32 | Preston (Lancashire) ™
5 10-August-2003 30 | Carlton-in-Cleveland (North Yorkshire)
10 10-August- 2003 46 | Carlton-in-Cleveland (North Yorkshire)
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12 27-June 1970 51 | Wisbech (Cambridgeshire)

15 18-July-1964 56 | Bolton (Greater Manchester)

20 5-September-1958 63 | Sidcup (London)

20 11-July-1959 63 | Hindolveston (Norfolk)

25 11-June-1970 67 | Pershore (Worcestershire)

30 26-June-1953 80 | Eskdalemuir (Dumfries & Galloway)

45 1-August-1980 97 | Orra Begg, Co Antrim (Northern Ireland)
60 9-June-1910 110 | Wheatley (Oxfordshire)

90 8-August-1967 117 | Middle Knoll, Dunsop Valley (Lancashire)
120 19-May-1989 193 | Walshaw Dean Lodge (West Yorkshire)
150 19-May-1989 193 | Walshaw Dean Lodge (West Yorkshire)
150 14-August-1975 169 | Hampstead (London)

180 19-May-1989 193 | Walshaw Dean Lodge (West Yorkshire)
180 7-October-1960 178 | Horncastle (Lincolnshire) ™

240 16-August- 2004 197 | Otterham (Cornwall)

HEAVY RAINFALL ANALYSES

Wet Days

There are numerous ways in which one could measure a ‘wet’ day within the UK.
The two measures the authors have chosen here are the proportions of stations recording
at least 50 mm or 100 mm respectively. This analysis uses only the BADC data, and refers
specifically to the period 1961 to 2006.

Days with the highest proportion of stations recording 50 mm or more were:

Date Proportion
25-Aug-1986 15.3%
28-Jul-1969 13.3%
16-Oct-1967 77 %
15-Sep-1968 | 7.5 %
8-Aug-1961 6.8 %

,while Days with the highest proportion of stations recording 100 mm or more were

Date Proportion
28-Jul-1969 33%
10-Jul-1968 09%
17-Dec-1965 | 0.7 %
20-Sep-1973 | 0.6 %
11-Feb-1962 [ 0.5 %

However, it should be noted that the distribution of rainfall stations is somewhat weighted
towards the more populated areas of the UK.

The days of the year in which rainfall most often reached 50 mm were, in descending
order of frequency: the 21st September, 26th August, 29th July and the 6th August.



78 © THE INTERNATIONAL JOURNAL OF METEOROLOGY
March 2009, Vol.34, No.337

This is in line with the period of the year with highest sea temperatures around the British
Isles.

The 28th April has the lowest occurrence of a rainfall total in excess of 50 mm
somewhere in the UK; incidences have been approximately 400 times less frequent than in
the case of the 21st September (the day with the statistically greatest incidence).

Rainfall Characteristics of Various Locations (Great Britain)

Table 4 presents a series of average summaries for 10 locations in Great Britain.
Within this relatively small island, from the 10 locations selected, average rainfall ranges
from 1.69 mm per day in Norfolk to 7.04 mm per day in the Lake District. Dry days range
from 202 in Warwickshire to 127 is the Scottish Highlands. The highest average number of
dry summer days is in South Norfolk with 57.

Table 4. Rainfall summary for selected areas.

March 2009, Vol.34, No.337
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South Norfolk: 81 years
Winter Spring Summer Autumn Year
0 47.3 % 58.5 % 61.8 % 52.8 % 55.1%
0-1 mm 16.4 % 12.3 % 9.9 % 13.1 % 129 %
1-5 mm 24.3 % 20.6 % 17.3 % 20.7 % 20.7 %
5-25 mm 12.0 % 8.6 % 10.5 % 129 % 11.0 %
>25 mm 0.1 % 0.1 % 0.5% 0.5% 0.3 %
Daily mean 1.69 mm
West Kent: 90 years
Winter Spring Summer Autumn Year
0 40.7 % 54.1% 58.4 % 48.5 % 50.4 %
0-1 mm 17.3 % 124 % 10.5 % 14.4 % 13.6 %
1-5 mm 241 % 20.8 % 17.7 % 19.8 % 20.6 %
5-25 mm 17.5% 12.6 % 12.6 % 16.2 % 14.7 %
>25 mm 0.4 % 0.2% 0.8 % 1.2% 0.6 %
Daily mean 2.27 mm
South Devon: 86 years
Winter Spring Summer Autumn Year
0 39.0 % 53.5 % 58.2 % 45.3 % 49.0 %
0-1 mm 13.9 % 1.3 % 11.9 % 129 % 125 %
1-5 mm 241 % 20.6 % 17.2% 222 % 21.0 %
5-25 mm 22.0% 14.3 % 12.0 % 18.3 % 16.6 %
>25 mm 1.0 % 0.3 % 0.7 % 1.2% 0.8 %
Daily mean 2.58 mm

Cardiff: 88 years
Winter Spring Summer Autumn Year
0 40.3 % 51.4 % 54.8 % 44.2 % 47.8 %
0-1 mm 13.6 % 12.0 % 10.8 % 12.7 % 12.3 %
1-5 mm 221 % 20.2 % 18.2 % 20.2 % 20.1 %
5-25 mm 22.8 % 15.8 % 14.7 % 21.0 % 18.5 %
>25 mm 1.2% 0.5% 1.5% 2.0% 1.3%
Daily mean 2.98 mm
Warwickshire: 61 years
Winter Spring Summer Autumn Year
0 50.4 % 57.5% 59.4 % 54.3 % 55.4 %
0-1 mm 14.6 % 11.0 % 10.6 % 122 % 121 %
1-5 mm 23.6 % 21.5% 18.0 % 21.0 % 21.0 %
5-25 mm 1.3 % 9.8 % 1.3 % 121 % 1.1 %
>25 mm 0.2 % 0.2% 0.7 % 0.4 % 0.4 %
Daily mean 1.73 mm
Greater Manchester: 81 years
Winter Spring Summer Autumn Year
0 33.7% 46.1 % 43.3 % 36.7 % 40.0 %
0-1 mm 15.3 % 125 % 124 % 14.1 % 13.6 %
1-5 mm 259 % 23.6 % 22.3% 22.8 % 23.7 %
5-25 mm 242 % 17.4 % 20.5 % 24.6 % 21.6 %
>25 mm 0.9 % 0.4 % 1.5% 1.7 % 1.1%
Daily mean 3.27 mm
North Yorkshire: 77 years
Winter Spring Summer Autumn Year
0 50.0 % 59.4 % 58.2 % 53.8 % 55.4 %
0-1 mm 12.8 % 10.4 % 9.4 % 1.4 % 11.0 %
1-5 mm 24.0 % 21.2% 18.9 % 22.0 % 21.5%
5-25 mm 13.0 % 9.0% 12.7 % 12.4 % 11.8 %
>25 mm 0.1 % 0.1% 0.8 % 0.3 % 0.3 %
Daily mean 1.78 mm
|
Cumbria (Lake District): 64 years
Winter Spring Summer Autumn Year
0 34.4 % 43.1 % 43.9 % 36.4 % 39.6 %
0-1 mm 9.0 % 9.0 % 8.6 % 7.8 % 8.6 %
1-5 mm 15.6 % 18.1 % 18.1 % 16.3 % 171 %

79
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5-25 mm 30.1% 242 % 23.5% 28.2% 26.4 %
>25 mm 10.9 % 5.6 % 5.9 % 1.3 % 8.3 %
Daily mean 7.04 mm

Perth: 65 years

Winter Spring Summer Autumn Year
0 42.6 % 52.2 % 521 % 44.9 % 48.0 %
0-1 mm 15.9 % 15.6 % 122 % 17.0 % 152 %
1-5mm 253 % 22.0 % 215 % 22.7 % 22.8 %
5-25 mm 15.7 % 9.9 % 13.5 % 14.6 % 13.4 %
>25 mm 0.4 % 0.3 % 0.7 % 0.8 % 0.6 %
Daily mean 2.09 mm

Scottish Highlands: 48 years

Winter Spring Summer Autumn Year
0 29.6 % 42.7 % 36.4 % 30.0 % 34.7 %
0-1 mm 1.4 % 10.8 % 11.4 % 1.2% 1.2%
1-5 mm 20.8 % 23.0% 24.4 % 21.7 % 224 %
5-25 mm 324 % 21.2% 25.6 % 31.8% 27.7 %
>25 mm 5.8 % 24 % 22% 54 % 4.0%
Daily mean 5.25 mm

TORRO EXTREME RAINFALLS DIVISION

Following the extreme flood event at Boscastle, Cornwall on 16 August 2004,
a new TORRO Research area was established, headed by John Mason (Mason, 2005).
The particular emphasis of this research (within the Thunderstorm and Other Severe
Weather Division) is on severe convective rainfall events, including both data collection
and investigation, the latter on site where possible (e.g. Mason, 2004). Already, detailed
surveys have been carried out for the Boscastle event of 16 August 2004 (Mason, 2005),
the Ryedale, North Yorkshire floods of 19 June 2005 (Miller, 1., pers comm) and the Ottery
St Mary thunderstorm of 29 October 2008 (Clark, M., pers comm).

CONCLUDING REMARKS

Table 1 of this paper (Ross, Webb and Meaden, 2009) indicates that the number of date
rainfall records set in each decade since 1900 have been: 22, 1900-1909; 23, 1910-1919;
28, 1920-1929; 32, 1930-1939; 32, 1940-1949; 15, 1950-1959; 36, 1960-1969 (including
the highest annual number of 11 in 1968); 52, 1970-1979; 42, 1980-1989; 28, 1990-1999;
and 22, 2000-2007. The remaining 34 records were set between 1864 and 1899 when the
British Rainfall network was in its era of rapid development and expansion. This distribution
indicates no evident trend.
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Weather Summaries; thanks also to Bill Pike for correspondence regarding British Heavy Rainfalls

references.

Additional note on Table 1 (Part 1, February 2009 IJMet) " 15th Sep (161.8 mm, Northchapel). Localised
maximum to the east of the main area of 150 mm+ rainfall, but quite well supported by rainfall footprint.
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A REVIEW OF GLOBAL HEAVY SNOWFALLS AND
BLIZZARDS IN 2007

By Dr RICHARD WILD

WeatherNet Ltd, 3rd Floor, Kingsland House, 21 Hinton Road, Bournemouth,
Dorset, BH1 2DE , UK.

(rick@weathernet.co.uk)
MONDAY 1 JANUARY 2007

Heavy snow of up to 30 cm affected the Canadian province of Manitoba. The
snow forced the closure of the Trans-Canada highway.

WEDNESDAY 3 JANUARY 2007 — THURSDAY 4 JANUARY 2007

Heavy snow of approximately 100 cm affected the state of Kansas, U.S.A. The
snow caused power loss to approximately 60,000 people and the fatality of a
number of livestock. Kansas Governor Kathleen Sebelius declared a state of
emergency, particularly across the north-west and south-west districts of the
state. Heavy snow also affected the US state of Alaska. Up to 35 cm of snow fell
across the city of Anchorage resulting in a significant number of traffic accidents.

SATURDAY 6 JANUARY 2007
Heavy snow affected parts of South Korea injuring twelve people. Approximately 7 cm of
snow affected the capital city Seoul leading to transport chaos and flight cancellations.

SATURDAY 6 JANUARY 2007 — SUNDAY 7 JANUARY 2007

Heavy snow caused travel chaos in northern Japan. More than 170 flights were cancelled
out of Chubu Airport in Aichi, near Nagoya. The heavy snow also forced the ‘bullet trains’ to
halt as the snow buried the railway tracks. Villages and towns in the Hokkaido region were
also isolated due to the wintry conditions.

TUESDAY 9 JANUARY 2007
Heavy snow affected the states of New Mexico and Colorado, U.S.A.

WEDNESDAY 10 JANUARY 2007

Heavy snow affected many districts of British Columbia, Alberta, Saskatchewan and
Manitoba in Canada causing the death of two people. The snow forced flights in and out
of Edmonton, Prince Albert and Saskatoon Airports to be delayed or cancelled. At Dawson
Creek, British Columbia, snowdrifts of up to 4.5 m high stranded motorists. An avalanche
forced the Trans-Canada Highway between Revelstoke and Golden through the Selkirk
Mountains to close.

SUNDAY 14 JANUARY 2007
Much of Saskatchewan and Manitoba, Canada experienced heavy snow.

MONDAY 15 JANUARY 2007
Two men were killed in a road traffic accident in Wisconsin, U.S.A. as a result of the snow
conditions.
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TUESDAY 16 JANUARY 2007

The lack of snow in Romania drove Romanian snowboarders to halt traffic in front of the
country’s weather institute, and would only budge when weather officials agreed that their
complaints of a lack of snow “would be passed on to a higher authority”.

SATURDAY 20 JANUARY 2007
Approximately 5,000 people were evacuated from the ski resort Hermon, Israel due to
blizzard conditions.

SUNDAY 21 JANUARY 2007
Heavy snow affected eastern districts of Colorado, USA. The snow closed a stretch of
Interstate 70, from near Denver International Airport almost to the Kansas state line.

MONDAY 22 JANUARY 2007

In Iran, a snowstorm grounded a flight from Khorramabad to Tehran. Many roads, in the
eastern parts of the Lorestan province, were blocked due to heavy snow. In northwest
Spain, the Galacia area saw 5 cm of snow forcing schools to close and many main roads
were blocked.

MONDAY 22 JANUARY 2007 — TUESDAY 23 JANUARY 2007

Austria, experienced heavy snowfall, especially in the southern regions forcing nearly 300
lorries to be stranded and causing tailbacks of over 8 km in the Drau Valley, near the border
with Italy. Up to 100 cm of snow fell across the area resulting in thousands of homes to
lose their electricity. Heavy snow also fell across the Czech Republic resulting in the main
highway between Prague and the eastern city of Brno to close. In the USA, snow up to 24
cm fell in parts of western Texas causing the closure of 320 km of several interstate roads.

WEDNESDAY 24 JANUARY 2007 — THURSDAY 25 JANUARY 2007

Heavy snow of 20 cm affected Newfoundland and Labrador, Canada. The snowfall led to
closure of a significant number of schools and universities. Government offices, banks and
businesses were also forced to closed, while many flights out of St John’s International
Airport were either cancelled or delayed. In Europe, snow affected Switzerland disrupting the
start of the World Economic Forum’s (WEF) annual meeting in Davos. The wintry conditions
forced the cancellation of flights at Zurich Airport, while VIPs in helicopters were unable to
land at the resort. In Germany, seven people died and dozens were injured in snow-related
incidents as up to 30 cm of snow fell in places. Airline flights were also grounded because
of the heavy snow, leaving around 1,000 passengers stranded at Stuttgart Airport and 600
passengers at Munich Airport. The snow in Hamburg caused 100 traffic accidents alone.
In eastern France, heavy snow caused 85,000 households to lose electricity, while 5,000
vehicles were stranded on a snow-covered motorway. In Austria, 100cm of snow fell in
some districts causing power loss to some 12,000 homes. In Warsaw, Poland, 18cm of
snow fell disrupting road traffic which caused several accidents that killed twelve people.
The snow also damaged houses and left 800,000 people without electricity across the
country. Blizzards in Moscow, Russia forced the closure of two airports, while in Prague,
Czech Republic, 401 flights were cancelled and planes were grounded for almost 30 hours.

FRIDAY 26 JANUARY 2007 — SATURDAY 27 JANUARY 2007

In Spain, snow disrupted traffic on a motorway near Almeria and Puerto Lumbreras. The
heavy snow caused 30,000 homes to suffer electricity shortages in Andalucia, while Murcia
saw a snowfall of 50 cm.
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THURSDAY 1 FEBRUARY 2007

A 69-year-old woman was killed after losing control of her car and crashing into a tractor
on a snow covered road in Arkansas, USA. In the Swiss Alps, three mountaineers, all from
Bulgaria, were killed by an avalanche climbing the summit of the Matterhorn.

THURSDAY 7 FEBRUARY 2007 — FRIDAY 8 FEBRUARY 2007

In Ohio, USA, snow up to 20 cm caused the death of two people. Furthermore, 25 cm of
snow fell across West Virginia causing the death of nineteen people. Heavy snow also
affected Kentucky causing flight delays at Cincinnati International Airport.

WEDNESDAY 13 FEBRUARY 2007
Heavy snow approximately 10 cm fell across Colorado, USA. The snow led to a number of
traffic accidents in the Avon and Vail districts.

WEDNESDAY 13 FEBRUARY 2007 - THURSDAY 14 FEBRUARY 2007

Snowstorms affected the southern areas of Canada, particularly across Ontario, New
Brunswick and Newfoundland. The snow caused serious disruption with a significant
number of schools were forced to close. Certain flights at Toronto Pearson Airport were
also cancelled. In Montreal, 53 cm of snow fell. Heavy snow also affected portions of the
eastern United States of America. Over 100 cm of snow fell across the northern district
of the state of New York. The heavy snow caused the death of thirteen people across the
eastern districts of the USA. Snow approximately 30 cm caused a massive 80 km traffic
jam in Pennsylvania. The snowstorm also forced airports to close and cancelled hundreds
of flights from New York City’s three main airports along with flights to and from Portland,
Boston, Maine and Washington D.C.

THURSDAY 14 FEBRUARY 2007

In Nepal, the capital Katmandu saw its first snowfall in 62 years. Snow had drifted across
the country from northern India and a number of areas in Nepal's western and central
regions reported record levels of snowfall for the first time since 1944. National reports
claimed that children running out of schools greeted the snowfall. This led to disruptions
to the Nepalese mobile phone network as thousands of people tried to contact each other.
Despite living almost in the shadows of the snow-capped Himalayas, the majority of people
living in Nepal had rarely seen such a sight.

THURSDAY 14 FEBRUARY 2007 — SATURDAY 16 FEBRUARY 2007

A group of tourists travelling through Russia were rescued after their bus became trapped
in snow. The party of 25 South Koreans were travelling through a mountainous part of the
Hasan district of Primorye.

THURSDAY 15 FEBRUARY 2007
Heavy snow affected south-western Ontario, Canada. Up to 30 cm of snow fell across the
Ottawa, Kingston and Cornwall areas.

FRIDAY 16 FEBRUARY 2007

Blizzards across the USA led to the deaths of 13 people. Deaths also occurred in Nebraska,
Indiana, New Jersey, Delaware, Missouri, Ohio and Virginia. The snowstorms led to some
travel disruption, with flights from major cities including New York being cancelled. Many
schools and businesses in various states were forced to close due to the snowy conditions.
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SUNDAY 18 FEBRUARY 2007

An 11-year-old girl was killed in a freak snow-related accident in Montreal, Canada. The
child was playing outside her family’s holiday home in the Laurentians when she slid on ice
and fell into the road. A snowplough was on the street clearing snow at the time and she slid
underneath the vehicle’s tyres killing her instantly.

MONDAY 19 FEBRUARY 2007

Five people were killed in a series of avalanches across the USA. In Montana, two people
in their late 20s were caught up in an avalanche after their vehicle became trapped in the
snow. Two more people died in separate snow incidents in Utah, despite taking precautions
such as wearing an avalanche beacon. Authorities also confirmed that a man died in an
avalanche in Idaho.

WEDNESDAY 21 FEBRUARY 2007 — THURSDAY 22 FEBRUARY 2007

A snowstorm swept across Denmark and southern Sweden, causing major traffic disruptions
and forcing Copenhagen’s International Airport to cancel approximately 140 flights. A roof
of a sports hall in Thisted, 330 km northwest of Copenhagen, collapsed due to the weight
of snow upon it. Authorities in both countries urged people to stay home and avoid the
hazardous conditions. Many motorists were forced to abandon their cars after becoming
trapped in 1 m deep snowdrifts. On the 21st, a man died after his car collided with a bus
south of Gothenburg due to the snowstorm. In southern Sweden, the heavy snow caused
5,000 homes to lose electricity, while all train services to and from Malmo was cancelled.

THURSDAY 22 FEBRUARY 2007

Heavy snowfall in Norway caused the complete closure of Highway E-18 between
Kristiansand and Grimstad. Snow-clearing teams had been unable to carry out their work
due to a line-up of stranded cars, prompting police to ban people from going onto the road.
Several hundred people were trapped for up to 15 hours before police evacuated them,
fortunately some local residents offered food and shelter to the trapped motorists.

FRIDAY 23 FEBRUARY 2007
Heavy snow affected Utah, USA with 35 cm of snow falling in Snowbird and Alta.

SATURDAY 24 FEBRUARY 2007 - SUNDAY 25 FEBRUARY 2007

A snowstorm left 250,000 homes without power across lowa, USA. The areas worst affected
included Cedar Rapids, Burlington, Mason City, Marshalltown and Newton. Heavy snow of
approximately 60 cm fell across many other states of the USA, including Kansas, Colorado,
Minnesota, Nebraska and Wisconsin. The snowstorm closed over 300 km of Interstate 70
in Colorado, while the snow caused the fatality of seven people in Wisconsin. In Canada,
heavy snow fell in Toronto causing traffic disruption and power cuts across the city. The
snow also led to hundreds of traffic accidents across the city, as drivers were caught off
guard by the snowy conditions.

TUESDAY 27 FEBRUARY 2007
Heavy snowfall of up to 25 cm fell across Sierra, California, USA. This snow caused chaotic
driving conditions across the region.

WEDNESDAY 28 FEBRUARY 2007
Police closed a 20 km stretch of highway in Colorado, USA due to snow. The highway was
closed for several hours after more than 15 cm of snow fell in the region.
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Heavy snow also affected the State of Washington, USA causing cars to slide into one
another and off the highways. No major injuries were reported, however a 30 km stretch of
Interstate 90 was closed to eastbound traffic.

THURSDAY 1 MARCH 2007

Near blizzard like conditions affected Nebraska and lowa, USA. Up to 25 cm of snow fell
across many areas. Tokyo, Japan experienced the first winter without snowfall on record
since 1876. The weather service’s observatory in Otemachi, central Tokyo, did not record
any snowfall from December to February. In Ontario, Canada, heavy snow caused electricity
loss to some 80,000 homes around the Clinton, Walkerton and Strathroy districts.

THURSDAY 1 MARCH 2007 - FRIDAY 2 MARCH 2007

Heavy snow affected New England, USA. In Maine, a woman was critically injured when her
car spun out of control and crashed into a canal in Lewiston. More than 30 cm of snow fell
in some districts, as thousands of homes and businesses lost power during the snowstorm.
Approximately 2,700 New Hampshire customers were reported without electricity, including
900 homes in Litchfield. Also, heavy snow up to 30 cm fell across eastern Nebraska,
lowa, South Dakota, North Dakota and Minnesota. The snow caused three fatalities in two
separate incidents. In Nebraska, the snow forced over 120 km of interstate highway to be
closed.

SUNDAY 4 MARCH 2007
Avalanches killed five skiers in the Swiss and French Alps.

SUNDAY 4 MARCH 2007 — TUESDAY 6 MARCH 2007

In China, heavy snow affected the Liaoning province. The snow caused disruption to air
and road travel, with 2 m deep drifts closing up to 11 highways. Three people died in the
worst snowfall to hit the area in 50 years as snow-laden roofs failed on two market stalls.
At Taoxian International Airport, a significant number of flights were cancelled due to the
wintry conditions. Heavy snow also affected Vladivostok, Russia forcing businesses and
schools to close. The snowstorm left 1 m high snowdrifts bringing roads to a standstill as
owners abandoned their cars. There was also disruption to other travel services including
the cancellation of the ferry line between Popov and Russky. A state of emergency was
declared over Russia’s Primorsky territory on the 5th as the snow continued to build.

MONDAY 5 MARCH 2007
Heavy snow affected the State of Alaska, USA. In Juneau, the heavy snow closed schools,
federal and local government offices.

TUESDAY 6 MARCH 2007

In Norway, two people died in separate snow slides. The first man was a holidaymaker from
the Czech Republic who had gone skiing on the slopes in Orsta. The man was caught in a
snow slide in the late afternoon after going out on the slopes earlier that day. Another man
died after the snow scooter he was riding with a friend triggered a slide in Andoya. The man
was found buried under the snow by search dogs.

THURSDAY 8 MARCH 2007
Heavy snow and rain caused the death of one person and injured another in the Golran
District of Afghanstan.
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FRIDAY 9 MARCH 2007

Heavy snow affected north-eastern China, disrupting traffic and closing airports across the
Heilongjiang province. Heavy snow also affected neighbouring provinces of Liaoning and
Jilin.

SUNDAY 11 MARCH 2007 - TUESDAY 13 MARCH 2007

Heavy snow affected the higher ground of northern India, particularly across the Kashmir
Valley region. The snow forced the Srinagar-Jammu highway to close, while the capital,
Srinagar, saw a snowfall of 60 cm, which was unprecedented for the city.

MONDAY 12 MARCH 2007
Wintry weather in the Canadian city of Saskatoon led to roads becoming increasingly
hazardous, causing up to thirty separate traffic accidents.

MONDAY 12 MARCH 2007 — TUESDAY 13 MARCH 2007

Heavy snow fell across northern and central Japan. Snow of up to 70 cm fell across
Hokkaido; 50 cm fell across parts of Honshu, while 40 cm fell across the Hokuriku and Tokai
region. In China, heavy snow fell across the Qinghai-Tibet Plateau.

THURSDAY 15 MARCH 2007

Residents in Marlborough, New Zealand experienced a surprise snowfall that began to fall
and settle on the ground between 0900 and 1100 local time. The snow did not last long as
rain during the afternoon washed the snow away.

FRIDAY 16 MARCH 2007

Tokyo, Japan experienced its first snowfall of the winter. This was the latest first snowfall in
the city since weather records began in 1876. This beat the previous record for late-arriving
snow, which was set back in February 1960.

SUNDAY 18 MARCH 2007 — MONDAY 19 MARCH 2007
An avalanche on Sunday buried several houses in the town of Chaghcharan, the capital of
the western province of Ghor in Afghanistan. The avalanche killed at least 12 people.

MONDAY 19 MARCH 2007 — WEDNESDAY 21 MARCH 2007

Heavy snow in Spain caused significant travel disruption in the province of Burgos. More
than 1,000 lorries were trapped in the snow across the region as up to 20 cm of snow
fell. Heavy goods vehicles were not allowed to travel along the N1 road between Navarra
and Vitoria. Minor and mountain roads in the north of the country also experienced travel
disruption. Even in Tenerife, twelve people were trapped in their cars in Las Canada del
Teide after heavy snow hit the area. In parts of Switzerland, 37 cm of snow fell in a matter of
hours during the afternoon of the 20th. In neighbouring Austria nearly half a metre of snow
fell in some parts, cutting power to around 40,000 homes as power lines were felled.

WEDNESDAY 21 MARCH 2007
In northern India’s Kashmir region, heavy snowfall and cold temperatures were blamed for
at least 50 deaths.

TUESDAY 3 APRIL 2007
Ski resorts in the Canadian Rockies saw heavy snow. Approximately 30 cm of snow fell
across the region.
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WEDNESDAY 4 APRIL 2007
In Marquette, Michigan, USA, heavy snow of up to 50 cm fell.

THURSDAY 5 APRIL 2007

A freak spring storm blanketed parts of Maine, USA with approximately 30 cm of snow,
snarling traffic and forcing the governor to declare an emergency after at least 275,000
homes and businesses lost power.

FRIDAY 6 APRIL 2007 — SUNDAY 8 APRIL 2007

Heavy snow fell across many areas of northern and eastern parts of the USA. The Great
Lake region saw approximately 120 cm of snow. Snow even fell in North Texas; the first time
in April since 1938.

TUESDAY 10 APRIL 2007

The head of a City investment fund in the UK died after getting caught in a freak snowstorm
in Spain. Chris Phillips was walking along the Pilgrims’ Way to Santiago de Compostela
when the severe weather hit. Mr. Phillips was forced to spend the night in the Pyrenees
mountain range, where he was eventually found suffering from hypothermia. After a
snowplough cleared the path for an ambulance, Mr. Philips was rushed to hospital as he
was still breathing. Regrettably, Mr. Philips died as a result of exposure six hours later.

WEDNESDAY 11 APRIL 2007 — THURSDAY 12 APRIL 2007

In the USA, heavy snow grounded nearly 600 airline flights at O’Hare International Airport,
Chicago, lllinois. In parts of lowa, Wisconsin, North Dakota and South Dakota, approximately
30 cm of snow fell. Six people were killed in two separate accidents in lowa, including a
woman and her two children when their minivan collided with another minivan in the state’s
south-central region.

THURSDAY 12 APRIL 2007

Two people died after the helicopter in which they were travelling crashed in the northern
Japanese Alps at around 16:20 local time. It is understood that the tail rotor of the helicopter
came into contact with a mound of snow that had built up, causing it to lose altitude and
eventually crash.

FRIDAY 13 APRIL 2007
Heavy snow fell across Kansas, USA forcing some schools to close. Kendall in southwestern
Kansas recorded a snow depth of 25 cm.

TUESDAY 17 APRIL 2007

In Canada, a surprise snowstorm created dangerous driving conditions. In Montreal, the
snowstorm caused a head-on collision between a truck and a mini-van, in which three
people died and eleven were injured. Ontario and Quebec were covered in almost 40 cm of
heavy wet snow, which brought down power lines and left many homes without electricity.
All the major airports in the region were forced to either cancel or delay most flights. In the
USA, the higher elevations of northern New York, Vermont and New Hampshire received a
snowfall accumulation of approximately 43 cm.
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FRIDAY 20 APRIL 2007

Thousands of homes in Canada were left without power after wet snow affected power lines
around Edmonton. More than 5,000 homes experienced power outages as a result of high
winds and sticky snow. Among the affected areas were Camrose, Tofield, Holden and Ryley.

MONDAY 23 APRIL 2007
Late spring snow of approximately 45 cm fell in Nevada, USA. The snow gave an unexpected
boost to winter sports fans in the area.

TUESDAY 22 MAY 2007

Snow in the south of Lesotho hindered the work of missionary pilots working in the area.
The snow made it difficult for planes to take off from some airstrips. In South Africa, 12
trucks and a bus carrying 45 passengers were stranded at the high point on the Lootsberg
Pass near Middelberg. Although there were signs saying the pass was closed, many drivers
apparently ignored the warning and tried to pass through. Police had to use off-road vehicles
to rescue trapped people.

THURSDAY 24 MAY 2007
The city of Calgary, Alberta, Canada a snowfall of 10 cm occurred. Other communities in
west-central Alberta saw the downing of power lines and trees in Red Deer.

SUNDAY 27 MAY 2007

Heavy snow left mountain roads and passes closed in southern Switzerland. The Grand
Saint-Bernard tunnel was closed and the road to the Loetschberg rail tunnel blocked after
heavy snow fell down to 1,200 metres. A number of mountain passes including the Gothard
and Simplon were also impassable. The heavy snowfalls brought down trees and caused
a power cut disrupting the Jungfrau and Bernese Oberland railways linking Interlaken with
the Jungfrau plateau.

TUESDAY 29 MAY 2007
16 people died in the mountainous district of Dolpa in north-west Nepal after a freak
snowstorm. In Katmandu, the heavy snow stranded more than 1,000 people.

FRIDAY 8 JUNE 2007

Parts of New Zealand were blasted by heavy snow including 15 cm at Southland and Otago.
The snow led to power cuts to 140 homes, as the snow was so heavy it brought down power
lines.

WEDNESDAY 13 JUNE 2007
A snowstorm blocked more than 6,000 trucks on the slopes of the Cristo Redentor pass on
the border of Argentina and Chile.

THURSDAY 14 JUNE 2007

North-western Sweden experienced an unpredicted snowfall of 10 cm in the province of
Harjedalen. In New South Wales, Australia some areas saw a snowfall of approximately 15
cm, particularly in districts east of Canberra, such as Captains Flat and Bungendore.

FRIDAY 22 JUNE 2007
Heavy snowfall on New Zealand’s South Island led to an area being cut off from the rest of
the region.



90 © THE INTERNATIONAL JOURNAL OF METEOROLOGY
March 2009, Vol.34, No.337

Access to the central Otago region was made difficult by a snowfall of 30 cm that blocked
roads travelling in and out of the area. The snow caused one fatality being recorded after a
car skidded off a local road and into Lake Wanaka.

TUESDAY 26 JUNE 2007
Heavy snow forced the Monaro Highway near to the New South Wales and Australian
Capital Territory border to close.

WEDNESDAY 27 JUNE 2007

The South African city of Johannesburg was covered in snow for the first time in more than
a quarter of a century and prompted many children to play outside during the night. The
snow however resulted in one fatality, as a homeless man was found dead near a taxi rank
in the early hours.

FRIDAY 29 JUNE 2007
A woman from Canberra, Australia was treated in hospital suffering from asthma and
hypothermia after her house was submerged in snow.

MONDAY 9 JULY 2007

Snow fell in the Argentinean capital for the first time since 1918. Buenos Aires received
a sustained snowfall for several hours after a mass of air from Antarctica reacted with a
system of low pressure. The snow prompted many local children to play outside and throw
snowballs.

FRIDAY 13 JULY 2007

Six soldiers died after they were caught in an avalanche in Switzerland. All of the victims
had been climbing the Jungfrau in the Swiss Alps as part of a training exercise when fresh
snow began to give way. The men were scaling the south side of the peak when the snow
crumbled at 3,800 metres.

FRIDAY 20 JULY 2007
Heavy snow allowed the skiing resorts of Thredbo and Perisher Blue in Australia to flourish.
Many areas received more than 20 cm of snow.

WEDNESDAY 8 AUGUST 2007

Chile’s capital Santiago received a snowfall for the first time in eight years. Parts of Santiago
lost power and schools were forced to close. The snowfall also led to the Liberatadores
Mountain Pass, connecting Chile with Argentina to close.

TUESDAY 6 NOVEMBER 2007

Parts of the Midwest USA experienced their first flurry of snow this season, blanketing a
number of towns surrounding Lake Erie. Approximately 20 cm of snow was recorded in the
12 hours in the north-western town of Waterford, covering roads and causing hundreds of
traffic accidents.

TUESDAY 13 NOVEMBER 2007

Heavy snow of approximately 20 cm fell across the Soderton region of Sweden causing
chaos on the roads. Slippery conditions forced some cars off the road, while other drivers
abandoned their vehicles when they became stuck in the snow.
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WEDNESDAY 14 NOVEMBER 2007 - THURSDAY 15 NOVEMBER 2007

Austrian ski resorts opened two weeks earlier this season as heavy snow fell across the
region of Zell am See, Saalbach-Hinterglemm and Mayrhofen. Langem am Arlberg recorded
a snowfall of 112 cm over 48 hours. Some areas suffered serious damage due to the snow.
The Tirol area of Austria measured 40 cm of new snow while Salzburg had approximately
70 cm; however there were reports of up to 150 cm in places. The onset of the heavy snow
prompted the closure of roads, some because of the quantity of snow, however others were
closed as a precaution due to the risk of avalanches.

THURSDAY 15 NOVEMBER 2007
Ski resorts in the USA state of Utah had to postpone their planned openings due to a lack
of snowfall.

Thursday 15 November 2007 — Friday 16 November 2007
Heavy snow up to 40 cm blocked roads and severed power supplies to many parts of the
Yunman Province, China.

THURSDAY 22 NOVEMBER 2007

A snowstorm in the Canadian provinces of Ontario and Quebec brought transport links to a
standstill after 15-30 cm of snow fell in places. The wintry conditions resulted in more than
200 traffic accidents. The heavy snow also resulted in the closure of schools.

© Dave Hancox SATURDAY 1 DECEMBER 2007 — SUNDAY 2 DECEMBER 2007
28 January 2009 Heavy snow fell across eastern and western Canada with certain districts seeing snowfalls
up to 20 cm.

MONDAY 3 DECEMBER 2007
Certain areas of the Eastern USA saw heavy snow causing the death of 17 people.
Numerous schools were forced to cancel classes from New York to Maine.

THURSDAY 13 DECEMBER 2007 — FRIDAY 14 DECEMBER 2007

Many schools and businesses were forced to close as up to 30 cm of snow fell across many
central and north-eastern state of the USA. Rhode Island, Connecticut and Massachusetts
were particularly worst hit.

SUNDAY 16 DECEMBER 2007

The transport network in eastern Canada was left in chaos by a major snowstorm. The
cities of Toronto, Ottawa and Montreal received a snowfall of nearly 40 cm. The heavy snow
resulted in more than 600 traffic accidents in Toronto alone. The snow also forced 100 flights
from airports in Toronto and Montreal to be cancelled.

MONDAY 17 DECEMBER 2007

Many eastern areas of Spain experienced heavy snow, particularly in the Jijona and
Taragona district. The snow blocked dozens of roads and several mountain passes, some
which were subsequently closed or left only accessible by the use of snow chains. The
motorway linking Madrid and Barcelona was also closed temporarily near Zaragoza.

THURSDAY 20 DECEMBER 2007
Parts of Maine and New Hampshire, USA saw up to 30 cm of snow. The heavy snow closed
schools and caused traffic problems.
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SATURDAY 22 DECEMBER 2007

At least 16 people died who had been trapped in their cars after an avalanche covered a
busy road in Tajikistan. The avalanche occurred after heavy snow fell across the region. The
road affected by the avalanche ran between the capital Dushanbe and the city of Khudjand.

SATURDAY 22 DECEMBER 2007 — SUNDAY 23 DECEMBER 2007

Heavy snow again affected many states of the USA, particularly in Michigan, lllinois and
Wisconsin. Snow amounts up to 70 cm were recorded across these areas, with 22 people
dying as a result of the wintry conditions. The snow caused chaos on the roads with many
accidents reported, including one 50 plus vehicle pile-up on Interstate 40 in Texas. Nearly
300 flights were cancelled at Chicago’s O’Hare International Airport, while more than
400,000 homes in Michigan, lllinois and Wisconsin were left without electricity.

FRIDAY 28 DECEMBER 2007
Five people died after a snowstorm caused chaos on the roads of the Altai region of Russia.
The snowstorm also forced the closure of Barnaul Airport for most of the day.

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 i's a DVD/Video and it's about severe weather - we will review it!

Send us your DVDs and/or Videos - show everyone your chase successes!!

CALL FOR ARTICLES - IJMET 2009

* The International Journal of Meteorology is the only international monthly journal
devoted to severe weather and climate research and documentation

* We have a prestigious International Editorial Board and publish abstracts and
keywords in vital bibliographic databases - soon to be online as well!

» We distribute extensively throughout the UK, Europe and all over the US, Canada
and into South America. Your research is read in Russia, India, Australia, New
Zealand, China and Hong Kong as well as many African nations
» 32 years on we continue to expand and develop this special International Journal
into a premier periodical in print and on the internet

We are now accepting papers on all aspects ."The Editor
of weather and climate. Send your articles and IJMet International Editorial Office
research papers to us at the International Editorial PO Box 972
Office. Thelwall
Warrington
Please see our website for details on paper WA4 9DP

submissions regarding contributors’ guidelines,

UNITED KINGDOM
also written at the front of each Journal edition. =

www.ijmet.org
EMAIL: editorial@ijmet.org
FAX:0870.706 1858

For details on Photographs, email our Photograph
Editor, Howard Kirby - howard@ijmet.org

© THE INTERNATIONAL JOURNAL OF METEOROLOGY 93

March 2009, Vol.34, No.337
TORRO TORNADO DIVISION REPORT:
June to August 2008 (Part 2)

By PAUL R. BROWN and G. TERENCE MEADEN

This concludes the report begun in the previous issue.

FC2008Jul02/I Kilmarnock, Ayrshire (65° 36’ N 4° 31’ W, NS 4237)

The Kilmarnock Standard of the 8th July published a report with video film of a
fairly long funnel cloud seen from New Farm Loch ‘on Wednesday’ by Mr Bobby Millar (and
others) about lunchtime. At 1200 GMT the British Isles were within the circulation of a large
low, 985 mb, centred south of Iceland; a returning maritime Polar airmass covered all areas,
with several shower troughs evident. Showers, some of them thundery, affected especially
southern and western parts during the day (though Scotland was largely free of showers at
the time of the sighting).

FC2008Jul02/Il Shrewsbury, Shropshire (52° 42’ N 2° 44’ W, SJ 4912)

A photograph of this funnel cloud was submitted to the UKweatherworld forum. It
was taken at 1910 GMT but, as is usual on that forum, the correspondent did not reveal his
proper name.

fc2008Jul06/1 near Epworth, Lincolnshire (c 53° 31’ N 0° 48’ W, SE 7803)

Tim Prosser of TORRO photographed a rather ill-defined funnel cloud from near
Epworth at about 1.15 pm (1215 GMT).

At 1200 GMT a low, 996 mb, was slow-moving over the Irish Sea, with various
fronts and shower troughs in its circulation. Showers and thunderstorms, heavy in places,
occurred quite widely over England during the afternoon.

FCs2008Jul06/1l Tarleton area, Lancashire (c 563° 40’ N 2° 49’ W, SD 4520)

Several reports with photographs were received of funnel clouds in the Tarleton
area of west Lancashire. Mr Peter Bainbridge, who was observing from Freckleton, reported
2-3 funnels (none of which reached the ground) to the southeast between 1410 and 1420
BST (1310-1320 GMT). Ms Amanda Littler took some fine photographs from Tarleton and
Rufford at about the same time, in one of which two funnels are seen together; and Mr
Joe White referred us to a sequence of pictures he took from Burscough, while a further
selection of photographs was published by the BBC and the Lancashire Evening Post (8th
July).

The COL Daily Weather Diary also refers to a funnel cloud in Yorkshire, but we
have no further information about that.

TN2008Jul06 Martin Mere, near Burscough, Lancashire (53° 37’ N 2° 52’ W, SD 4214)

The Liverpool Daily Post of the 8th July carried an account by Mr Andy Wooldridge
of the Martin Mere Wildfowl Trust Centre in which it was stated that plastic sheets and other
debris were picked up, and even a trailer was overturned; and Mr Wooldridge described
hearing a sound “like a train”. Accompanying pictures by Mr Stan White and Mr Glynn
Roberts show a well-developed funnel, the end of which is out of sight behind nearby trees,
while the BBC acquired a piece of video film showing the reported debris being sucked high
up into the cloudbase by the vortex. This occurred ‘on Sunday afternoon’, exact time not
stated, but presumably about the time of the funnels in the preceding entry (it may have
been the same vortex as one of these). Force T1-2.
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q/tn2008Jul06 Woolavington, Somerset (51° 10’ N 2° 56’ W, ST 3441)

The Bridgwater Mercury of the 7th July described how a ‘freak tornado’ struck the
area at about 4 pm (1500 GMT). According to Ms Julia Cox, “Initially, there was an incredible
downpour of rain . . . and suddenly an almighty gust of wind came across and wiped out our
entire garden. Fence panels were ripped out and my daughter’s trampoline was hurled into
the lake along with her new playhouse. Some of her toys ended up 300 metres away.” And
Ms Dawn White said: “l was in the garden when | saw my neighbour’s fence flying towards
me. . . . Awooden stake has gone into the side of our house and another has gone into our
car.” At the nearby Middlemoor Waterpark (co-owned by Ms Cox) an automatic TV camera
recorded the squall and its effects on people ‘ski-ing’ on the water.

Nonetheless, we feel there is insufficient evidence to rate this as more than a
violent squall (no indication of rotation or of the sounds characteristic of a tornado).

FC2008Jul07/1 Crowle (about 10 miles to south), Lincolnshire (c 53° 27’ N 0° 51" W SK
7796)

This report and another from Scunthorpe, the latter accompanied by a photograph,
probably relate to the same funnel, and are timed at 1150 am (1050 GMT) and 1045 GMT
respectively; butin neither case is the name of the reporter known. At 1200 GMT the previous
day’s low had drifted into the North Sea, with centres of 993 mb off eastern Scotland and
near the Humber Estuary; troughs continued to circulate round it over all parts of Britain.
Showers were again widespread over central and eastern areas, where some were again
thundery.

FC2008Jul07/1l Kingston upon Hull (Longhill), Humberside (563° 46’ N 0° 16’ W, TA 1432)

The Hull and East Riding Mail (8th July) printed a photograph of a funnel cloud
seen over the Longhill area of the town at 1.30 pm (1230 GMT); it was seen by Mr Lee
Whitaker and Ms Linda Whitaker, and lasted five minutes.

FC2008Jul07/Ill Dundee, Angus (56° 28’ N 3° 01°'W, NO 3632)
The BBC published a photograph taken by Mr Leighton Pritchard of a distorted
funnel seen over Dundee in the evening.

fc2008Jul12/I Jersey, Channel Islands (49° 15’ N 2° 10’ W)

Mr Frank Le Blancq sent us a photograph of a small thin tuba that he saw briefly
beneath a dissipating cumulus cloud at 0540 GMT. At 0600 GMT a northwesterly airstream
covered the British Isles between a low, 995 mb, in the northern North Sea and the Azores
high, 1030 mb, in its usual place. The air over the Channel was very unstable to 6000 ft, but
with a well-marked stratocumulus layer above that height; only a few light showers were in
evidence in the area.

Mr Le Blancq also informed us that on the same morning a ferry captain had
reported “a major waterspout churning up the surface of the sea” at 0600 GMT just north of
St Malo, and “a minor spout not quite touching the sea” north of St Malo at 0900 GMT, while
a small tornado occurred at 0905 GMT in Normandy, near the village of Plouagat, where
a large shed/garage was destroyed; but since all these events were either in France or in
French waters, they are mentioned here for interest only.

FC2008Jul12/Il Jersey, Channel Islands (c 49° 15" N 2° 10’ W)
Seen briefly well to the north of Jersey Airport at 0942 GMT.
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LD2008Jul22 Brading Down, Isle of Wight (50° 40’ N 1° 09’ W, SZ 5986)

BBC Hampshire published film of this well-developed dust devil taken by Mr Gary
Morrow at 1320 BST (1220 GMT). At 1200 GMT a high, 1029 mb, was centred close to
southwest England. Most of England was dry and rather warm with sunny periods.

LD2008Jul26 Jersey (St Helier), Channel Islands (49° 15’ N 2° 10’ W)

On a calm sunny day the wind suddenly picked up, lifting a number of aluminium
outdoor chairs into the air, and a child’s toy was also picked up and lifted to an estimated
height of 100 feet. The spectacle was described as “a spout-like structure, with debris
rotating within it”. Time of observation was 2.15-2.30 pm (1315-1330 GMT), and it lasted
two minutes. (Information from Mr Frank Le Blancqg.) At 1200 GMT the British Isles lay
between a large high, 1029 mb, in the Norwegian Sea and a small high, 1018 mb, in the
Bay of Biscay. The weather was dry and very warm on the mainland, but there was sea fog
close to the Channel Islands at times.

q2008Jul28 Cherington, Gloucestershire (51° 41’ N 2° 08’ W, ST 9098)

Vigorous thunderstorms developed over the West Country in the afternoon/
evening of the 28th July, and during one such storm severe wind damage was sustained
by a number of mature trees in the Cherington area. This was, not unnaturally, described
as a ‘tornado’ by the local press (Wilts and Gloucestershire Standard, 30th July), but a
site inspection by Nick Coles of TORRO revealed that the pattern of damage was more
characteristic of a downburst squall than a true tornado.

At 1200 GMT an easterly airstream covered most of Britain between a high, 1030
mb near north Norway and a complex shallow low, 1007 mb, in the Southwest Approaches.
By 1800 GMT a shower trough lay from South Wales to central France. Temperatures
reached as high as 28 °C before the storms broke out.

tn2008Jul28 Chippenham, Wiltshire (61° 27’ N 2° 07’ W, ST 9173)

The Wiltshire Gazette & Herald of the 31st July described how a ‘mini-tornado’
uprooted trees in the Chippenham area just after 5 pm (1600 GMT), but gives the day
erroneously as Tuesday (the 29th) - a similar report in the Western Daily Press of the 2nd
August gives the correct date. One tree fell on a car, from which the driver had a narrow
escape.

FC2008Jul29 Warb Law (Warbla), Dumfriesshire (c 55° 08’ N 3° 00’ W, NY 3583)

The North-West Evening Mail of the 6th August reproduced a photograph of a
funnel cloud reaching about a third of the way to the ground, taken by Mr Jonathan Hawes
over the hills near Langholm. It lasted about a minute, and was said to have occurred ‘last
Tuesday afternoon’; and since the publication date was a Wednesday, we assume this
means Tuesday of the previous week (rather than the 5th August). At 1200 GMT a shallow
low of 1002 mb was moving very slowly north over western Ireland, and its cold front was
edging north over southern Scotland. The front was ill-defined by precipitation, but a few
sharp showers developed behind it over the Southern Uplands in the afternoon.

FC2008July? Longhorsley, Northumberland (c 55° 14’ N 1° 46’ W, NZ 1494)
BBC Look North published a photograph of a long slanting funnel cloud taken by
Ms Kirsty Bell, apparently in July, but with no confirmation of the date.
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FC2008Aug01 Maghaberry, County Antrim (54° 30’N 6° 12’ W, J 1763)

A photograph of this funnel was published in the Belfast Telegraph of the 2nd
August; it was taken by Mr John McConnell “just after the solar eclipse”, and appears to
extend about a quarter of the way to the ground. At 1200 GMT a complex low, 999 mb,
was drifting north over the Hebrides, with numerous fronts and troughs in its circulation.
Showers, some of them thundery, affected especially the north of Ireland (besides various
other parts of the British Isles).

FC2008Aug02 Maghera, County Derry (54° 50’ N 6° 41’ W, C 8500)

Mr Martin McKenna photographed a short funnel cloud in the eastern sky just
before 1900 BST (1800 GMT); he said it had been halfway to the ground before the picture
was taken. At 1800 GMT a westerly airstream covered most of Britain associated with a
complex low, 999 mb, centred west of the Hebrides; a shower trough lay over the north of
Ireland, where there were showers, locally heavy, at the time.

FC2008Aug07/l Leeming, North Yorkshire (54° 18’ N 1° 32’ W, SE 2989)

The synoptic station at RAF Leeming reported a recent funnel cloud in the 1050
GMT observation. At 1200 GMT a complex area of low pressure covered the British Isles,
with main centre, 1001 mb, in the North Sea, and secondary centre, 1003 mb, near the
Brest Peninsula; six hours later there was a single centre of 1002 mb near The Wash.
Occasional showers and thunderstorms affected many parts of England and Wales during
the day.

FC2008Aug07/ll Lochend/Colvend, Kirkcudbrightshire (54° 52’ N 3° 46’ W, NX 8654)

This was reported in the Galloway News (14 August) as ‘Tornado witnessed in
the Stewartry’. It was seen by Mr Philip Need, who said: “A friend and | were in a field at
Colvend, at about 12 noon [1100 GMT], and watched a small tornado, about a field away.
It probably only lasted less than a minute. It was immediately followed by a very heavy
downpour of rain.” As there is no evidence that it reached the ground, it is here classified as
a funnel cloud.

FC/TN2008Aug07/lll Merthyr Tydfil, Glamorgan (51° 44’ N 3° 22’ W, SO 0506)

The Merthyr Express of the 14th August reported that several readers had
seen and photographed a ‘tornado’ over Merthyr Tydfil the previous Thursday at about
3 pm (1400 GMT), and also later in the Abergavenny area; and we received a separate
report, with photograph, of a funnel at Blaenavon, seen at 2.15 pm (1315 GMT), which
the correspondent thought reached the ground. Considering the distances between these
three places, there might have been two (or more) separate funnels, but there is no certain
evidence of ground contact.

FC/TN2008Aug07/IV Saxilby (to northwest), Lincolnshire (c 563° 16’ N 0° 39’ W, SK 8975)

A correspondent reported a large funnel cloud/tornado seen from Saxilby in the
direction of Gainsborough at 7.45 pm (1845 GMT), the base of which was obscured from
view.

TN2008Aug07 Lakenheath, Suffolk (52° 24’ N 0° 31’ E, TL 7182)

The East Anglian Daily Times of the 8th August reported that a ‘mini-tornado’
uprooted trees, sent fences and bins flying, and tore chunks of tiles from roofs; most of the
reported damage occurred in Eriswell Drive (where many of the residents were Americans
from the nearby air base).
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A detailed site investigation was kindly carried out by Mr Chris Bell and Mr John Law of
Norwich Weather: this revealed that the track of the tornado was 260 m in length, from
south to north (or just west of north), with an estimated width of 15 m, and maximum force
of T2. Time of occurrence was 2015 BST (1915 GMT). There was also evidence of another
possible short tornado track a little way to the northwest of the main damage.

fc2008Aug12 Leicester (Glen Parva), Leicestershire (52° 35’ N 1° 09’ W, SP 5699)

Reported by Mr Steve Coleman but with insufficient evidence to verify it. Time was
9.00 am (0800 GMT). At 1200 GMT an unseasonably deep low of 984 mb was centred over
the Irish Sea. Its cold front, with heavy rain on it, would have been in the Leicester area
about the time of the report.

We also heard of a vague report of possible tornado damage at Conisbrough, near
Doncaster, later the same day, but as no further information has been forthcoming we have
disregarded it for now.

q2008Aug13 Port Talbot, Glamorgan (61° 35’ N 3° 47’ W, SS 7589)

The Swansea Evening Post of the 14th August reported that “A mini tornado is
thought to have ripped through Port Talbot yesterday, bringing misery to scores of homes
and businesses.” Several windows were reported to have been broken. This was said to
have occurred just after 7 am (0600 GMT). The report, however, smacked of journalistic
exaggeration, and when Nicky Lambert of TORRO visited the area a couple of days later she
found no evidence of anything other than a strong wind. At 0600 GMT the British Isles were
within the circulation of a main low, 983 mb, in the North Sea, and a secondary, 991 mb, moving
east across South Wales; heavy squally showers were associated with this latter feature.

FC2008Aug13 Valley, Anglesey (53° 14’ N 4° 32’ W, SH 3075)
Reported as ‘recent funnel cloud’ in the 0950 GMT observation from RAF Valley,
and also seen and photographed by several correspondents to the local press and the BBC.

fc2008Aug19 Sunderland area, County Durham (c 54° 54’ N 1° 23’ W, NZ 3957)

This somewhat vague report was received third-hand via the uk.sci.weather forum,
and would have been disregarded but for the fact that it originated from an aircraft pilot and
was passed on by Mr Martin Rowley (a reliable informant). The time was about 1515 GMT.
At 1200 GMT a low, 993 mb, was centred off northeast England and moving slowly east.
There were some heavy thundery showers in the Sunderland area at the time of the report.

FC2008Aug22 Gordano Service Area, Somerset (c 51° 28’ N 2° 42’ W, ST 5075)

Phil Thomas of TORRO photographed this quite long funnel cloud looking north

from the Gordano Service Area on the M5 motorway southwest of Bristol at 11.25-11.30 am
(1025-1030 GMT).
At 1200 GMT a northwesterly airflow covered the British Isles between a shallow low, 1011
mb, in the North Sea and a ridge of high pressure moving into western Ireland. An isolated
rather heavy shower was developing in the Bristol area at the time of the sighting (other
showers that day were confined to eastern areas).

2FC2008Aug23 Guernsey (west coast), Channel Islands (c 49° 27’ N 2° 39’ W)

Paul Domaille of TORRO and his brother (separately) saw these funnel clouds
between 1235 and 1255 BST (1135-1155 GMT). At 1200 GMT the previous day’s ridge of
high pressure was crossing England as a weakening feature ahead of fronts moving into
Ireland from the west.
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Most places were dry with broken cloud before the arrival of the frontal rain, but Guernsey
Airport had a slight shower about half an hour after the funnels were seen.

LD2008Aug23 North Weald Airfield, Essex (51° 43’ N 0° 08’E, TL 4704)
The COL Daily Weather Diary, quoting the Meteorological Office, said that a dust
devil occurred about midday (1100 GMT), causing problems at a market.

Whirlwinds in the Irish Republic (provisional assessments pending confirmation by Dr
Tyrrell)
LD?2008Jul13 Punchestown, County Kildare (63° 12’ N 6° 37'N, N 9217)

Wales Online (20th July) published an account of a ‘two-man tent’ (might it not
have been a two-woman tent?) that was carried 100 feet up into the sky at the Oxegen
Music Festival before falling back to earth. Film of the occurrence suggests that either a
land devil or a strong thermal was responsible. At 1200 GMT a weak ridge of high pressure
covered the British Isles ahead of a weak warm front near the west coast of Ireland. Central
and eastern Ireland had a fine day with broken cloud.

ww2008Aug06 Mitchelstown, County Cork (52° 16 N 8° 17°W, R 8113)

The Irish Herald of the 7th August reported this as a ‘mini-tornado’, which was
said to have occurred just after 4 pm (1500 GMT) and carried ‘a wall of debris’ with it,
and someone had heard that ‘grass, leaves, and sticks were swept up’; but on enquiry
nobody actually seems to have seen anything, and Head of TORRO, Dr John Tyrrell, was
dismissive of the story. At 1200 GMT a low, 998 mb, was slow-moving to the southwest of
Ireland, with a broad trough extending northeast across the whole of the British Isles. There
were some locally heavy showers in the Mitchelstown area at the time of the report.

fc2008Aug06 Trim, County Meath (53° 33’ N 6° 48’ W, N 8056)
A report was received of a funnel cloud seen between 1830 and 1840 BST (1730-
1740 GMT). The same source also mentioned a funnel cloud at Drogheda, County Louth.

Severely-devastating tornado in France
FTN2008Aug03 Hautmont, Nord (50° 15’ N 3° 55’E)

Although outside our area of responsibility, we include this event because of its
extreme severity and because, as the crow flies, it was not much more than 200 km from
southeast England.

In the late evening of Sunday the 3rd August a tornado struck the northern French
town of Hautmont near the Belgian border. Although variously described by the press as a
‘mini-* or ‘minor’ or ‘small’ tornado, the evidence from the pictures of the scene suggest that
it was anything but ‘minor’: many buildings were severely damaged, while some brick-built
houses were demolished, which would indicate about T8 on the TORRO scale.

There were three deaths as a direct result of the tornado, and a fourth indirect death of a
man who shot himself, apparently after seeing the damage done to his roof by the storm.

At 1800 GMT a developing wave on a cold front was moving east along the south
coast of England to be near the north coast of Holland by 0000 GMT on the 4th. This wave
was deepening rapidly: having had a central pressure of 1014 mb at 1200 GMT on the
3rd, it was down to 1001 mb 12 hours later, and by 1200 GMT on the 4th it was a vigorous
depression of 986 mb over south Sweden, by which time there were widespread gales in its
circulation.
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Addition to the report for June 2007 (published in IJMet vol. 33, pp. 26-31)
FC/TN2007Jun17 Between Boreland and Eskdalemuir, Dumfriesshire (¢ 55° 13’ N 3° 15’
W, NY 1993)

While our June 2007 tornado report documented numerous funnel clouds, this
one escaped notice at the time. It was published in the North-West Evening Mail of 21
June 2007, and included a photograph taken ‘after lunch’ by Ms Helen Fradley from the
road between Boreland and Eskdalemuir. She described its apparent position as west of
Langholm (i.e. to her south or southeast), and moving north. The funnel descends below
the horizon in the picture, making it unclear whether it reached the ground, but when she
passed that way the next day she saw no sign of damage (cf. the Hartside Summit entry in
IJMet op. cit., with which there are similarities).
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TORRO THUNDERSTORM REPORT FOR THE
BRITISH ISLES: MARCH 2008

By BOB PRICHARD

This lively month of wind, rain, snow and frost brought a scattering of thundery
outbreaks, mainly in association with showers, and more especially in the south; even
here, many places were thunder-free, but there were a couple of days of thunder in some
localities — particularly in Surrey.

There are isolated reports of thunder amongst the showers on the 3rd (in the
southwest in a westerly airflow, and also in northwest Ireland, where a lightning bolt struck
three adjacent houses at Binghamstown, near Belmullet (County Mayo) around daybreak; it
started a small fire and caused structural and electrical damage), 4th (Norfolk in a northerly),
7th (northwest Britain in a vigorous westerly) and 9th (southwest in a westerly). Variations
on the showery theme were a clap of thunder in rain from a cold front at Penzance early on
the 7th, and hail and overhead thunder at Motherwell on the 8th as a cold front crossed from
the west in late morning. On the 10th, a very deep depression moved eastwards across
southern Britain, and there was thunder in some of the showers in the showery bands
ahead of it, mainly from Dorset to the London area during the middle of the day. The roof and
whole of the top floor of a house in Upton (Poole) was destroyed by fire following a lightning
strike; two girls were upstairs at the time and one sustained minor leg injuries. A boisterous
westerly wind behind the next Atlantic frontal system brought isolated thunder amongst
the showers over central and eastern England late on the 11th and near Manchester and
Leicester late on the 12th. There was then a thunder-free spell (albeit hardly a settled one as
it included the wettest March day for many years in much of the south on the 15th), before
thunder re-appeared in the cold outbreak from the north over Easter. A cold frontal trough
brought a line of squally thundery showers southwards across London and its environs in
the late afternoon of Good Friday (21st); hail accompanied it, and lay two to three cm deep
for a time at Bracknell. There were also isolated thundery showers during the afternoon and
evening elsewhere, for example over Cornwall and North Yorkshire, and in the southeast
on the 22nd. On the 26th, a small depression drifted east across southern Britain during
the afternoon, bringing outbreaks of rain, with isolated thunder over the Midlands; behind
it, there was a thundery shower over north Kent in the early afternoon of the 27th. There
were blustery showers in a westerly airflow on the 28th; the only report of thunder comes
from near Wigan in mid-afternoon. Strong winds and heavy rain swept in from the Atlantic
across Wales and northern England during the 29th, and there was isolated thunder near
northern Irish Sea coasts. The 30th was quite a sunny day, but there were a few showers
and isolated thunder in a gentle, fairly warm, southwesterly airflow; the month ended with a
thundery shower in the Dublin area in mid-evening on the 31st in a vigorous southwesterly
airflow just behind a cold front.

© THE INTERNATIONAL JOURNAL OF METEOROLOGY 101

March 2009, Vol.34, No.337
THE WEATHER AT DURHAM IN 2008

By T. P. BURT

The coldest year at Durham since 1996 (9.3 °C) but still the 19" warmest year since 1850! A wet year,
the wettest year since 2000 with the most rain days since 2002. A disappointing summer, daytime
temperatures especially.

Keywords: Durham, 2008.

Despite a few cold days, January provided yet another month with above average
temperatures. It was the 12th equal warmest on record since 1850. However, both 2007
(the record holder) and 2005 were warmer. It was the wettest January since 1939 and the
5th wettest on record. It was a windy month too, with a maximum gust of over 100 km/hour
on the 26th and one nearly as strong on the 25th. It was the 44th warmest February since
1850, a mild month therefore, but not exceptionally so. Night-time temperatures were only
a little above average, but daytime temperatures were much more so, the mean maximum
temperature being the 12th highest since 1900. There was an extraordinary temperature
range during the month from -6.5 °C to +14.6 °; the night-time minimum went from -6.5 °C
on the 20th to +7.7 on the 22nd! Despite the lowest minimum temperature since 1994, the
number of ground frosts (11) was not exceptional. It was the driest February since 1998,
the 5th driest on record since 1850. It was the 5th sunniest February since 1882 (111.7
hours), the sunniest since 1988. The sunniest February at Durham was 1907 with 116 hours
of bright sunshine, so, although it was nationally the sunniest February on record (since
1929), no records were broken at Durham. It was very windy at the beginning and end of
the month, but wind speeds were only average overall. There was a very strong gust of 60 kt
(111 km/h, 69.5 mph) on the afternoon of the 28th; this is probably the strongest gust since
8th January 2005 (137 km/h, 86 mph) and one of the highest ever recorded at the Durham
Observatory.

It was the 14th equal warmest winter since 1850 (4.7 °C), but not as warm as last
winter (5.6 °C) which ranks 3rd. Despite a very wet January, winter rainfall was only just
above average as a whole. Overall, it was the 9th sunniest winter on record at Durham
(216.9 hours), but not in sunny as last year (240.8 hours).

Although March seemed cold, it was nevertheless warmer than average using
1961-90 figures [although slightly below average (-0.1 °C) using 1971-2000 figures]. The
mean air temperature ranks =100th in the 159-year record. There was the lowest absolute
maximum for March since 1996. Like last March, it was a dry month and all long-term
averages were now below average, a distinct contrast with later in the year. Sunshine was
only just above average, and hardly sunnier than February. The sunniest day was, unusually,
the 2nd. It was the windiest March since 1979, 5th windiest on record since 1953. It was very
windy at the start of the month and just before the Easter weekend. Though disappointing,
especially the first half of the month, April was still just above average temperature. It was
the coolest April since 2000, with the most ground frosts since 2001. It was also a wet
month, the wettest April since 2000. Sunshine was well below average, and indeed it was
less sunny than March. It was windier than usual with high wind speeds at the beginning of
the month continuing the breezy end to March. Despite seeming somewhat disappointing,
perhaps because there was only an average amount of bright sunshine, it was nevertheless
the 17th equal warmest May at Durham since 1850, the warmest May since 2003. It was
also a dry month: the driest May since 2005 and 22nd equal driest on record.
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There were the most days without bright sunshine since 1993. It was also a relatively calm
month, with a maximum gust of only 48 km/h.

A new automatic weather station (AWS) was installed on the 3rd June. This meant
some inevitable teething troubles: initially some problems that lasted throughout June and
then a more intractable fault in the tipping rain gauge that started in the middle of August and
was not fixed until the end of October. The total sunshine hours figure for June was estimated
from the Met Office website; daily rainfall figures were estimated using Environment Agency
observations from the nearby Barker’'s Haugh and Esh Village rain gauges. Happily, the
AWS worked well thereafter and the Met Office, recognising the importance of the Durham
record, has ensured that the AWS is now fully serviced as necessary.

Temperatures in June were slightly above average. The highest maximum was
24.2 °C on the 8th and maxima did not exceed 20 °C after the 9th, a somewhat disappointing
state of affairs. Rainfall was above average, although not exceptionally so. It was a
relatively calm month, with mean wind speeds well below average. Judging from the Met
Office website, sunshine was a little above average. Temperatures in July were well above
average, but not exceptionally so, mainly due to some warm days at the end of the month.
It was the 4th wettest July on record since 1850 (134 mm). Remarkably, July has been
much wetter on three occasions: 1930 (183.9 mm), 1867 (184.9 mm) and the record-holder,
1888 (206.6 mm). Remarkably, the daily rainfall total exceeded 20 mm three times: 23 mm
on the 31st, 23.8 mm on the 9th and 27.6 mm on the 6th. Even so, there were only 15 rain
days, two fewer than last year. August was another disappointing month, mainly because
daytime temperatures were never very high, with the lowest daily maximum in August since
1992 (22.1 °C). Mean maximum temperature was exactly average but mean minimum
temperatures were well above average (but only the highest since 2004); consequently
mean air temperature was above average. August was another wet month: 31st wettest in
159 years. Sunshine hours were well below average only about 65 % of normal.

For the summer as a whole, mean air temperature was 0.3 °C above average,
103rd warmest in 159 years. It was the 8th wettest summer on record (296.5 mm), easily
beating last year’s total (254.4 mm). Looking at pairs of summers, 2007 + 2008 was the 4th
wettest pair on record since 1850 (550.9), beaten only by 1927-28 (552.6), 1930-31 (576
mm) and 1866-67 (593.8 mm). Despite feeling so dismal, average hours of bright sunshine
were only just below average for the summer as a whole.

Despite seeming another disappointing month, September was above average for
mean air temperature. Daytime temperatures were below average but like August this was
more than compensated for by night-time temperatures being rather more above average.
There was one ground frost, the first in September since 2004. September was another wet
month — but not as wet as some places nearby. The very heavy rainfall in the Morpeth area
on the 6th stayed too far north to affect Durham; nevertheless there was a high flood on
the River Wear because of heavy rain in the Pennines, and water levels stayed high for an
unusually long period. By the end of September, the 6-month rainfall total moved above 500
mm for the first time since March 2001, the 3-month total was above 300 mm for the first
time since December 2000, and the 12-month running total was highest since November
2004.

Mean air temperature for October was well below average, the first time since
March 2006 when mean air temperature had been below average, a remarkable run of 30
above-average months therefore. Mean minimum temperature was the lowest since 2003,
while both mean maximum temperature and mean air temperature were the lowest since
2004. The absolute minimum was, with 2002, the lowest since 1997. There were 10 ground
frosts, the highest total for October since 1986.
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The grass minimum was the lowest since 1997. It was a sunny month, considerably sunnier
than September. Nevertheless, rainfall was above average. The 12-month running total was
now the highest since September 2001. It was also a windy month, with a gust of almost
80 km/h on 25th. Although November ended on a very cold note after some very mild days
in the middle of the month, the mean air temperature of 6.5 °C was still the 121st highest
in 159 years. The end of the month saw great contrasts in weather: there was a maximum
temperature of 15.6 °C on the 27th but a maximum of only 1.5 °C on the 30th. The minimum
air temperature of 8.2 °C on the 27th was followed only two nights later by a minimum of -5
°C! Rainfall was below average for the month, but the 6- and 12-month totals still remained
well above average. It was the 13th sunniest November since 1882 but the November
total (81.1 hours) was exceeded as recently as 2005. 1947 was the sunniest November at
Durham with 120 hours.

It was the coldest December since 2001. It was the second time in three months
that monthly mean air temperature was below average. It was notably cold on the 31st
with @ maximum below zero (-0.3 °C). There was the highest number of ground frosts in
December since 2001. The lowest grass minimum since 1995 was recorded on the 1st,
continuing the very cold end to November. Rainfall was just about average for the month,
but the 6- and 12-month totals remained well above average. It was nevertheless a very
sunny month, the 7th sunniest December on record. Even so, this December total was
exceeded in 2003, 2004 and 2006.

2008 was the equal coldest year (with 2001) at Durham since 1996 (9.3 OC). The
12-month average (9.25 to two decimal places) is the lowest since October 2001, and 1.51
°C below the maximum 12-month running mean in May 2007. Even so, it was still the 19th
warmest year at Durham since 1850! Daytime temperatures were disappointing, in August
especially; nevertheless, the maximum for the year (26.1 °C on 27th August) was higher
than the maximum in 2007. It was a wet year, the wettest year since 2000 with the most rain
days since 2002. The total sunshine was a just little above average.

Summary Part 1 January | February | March | April May | June July
Mean air temperature 5.4 4.7 5.5 7.3 114 13.4 15.7
Difference from average 2.4 1.5 0.5 0.3 1.5 0.4 0.8
Mean maximum 7.9 8.7 9.1 1.3 15.6 17.8 201
Mean minimum 2.8 0.7 1.8 3.3 71 9 11.2
Absolute maximum 12.4 14.6 13.2 11.6 237 | 242 26.1
Absolute minimum -21 -6.5 -3.6 -3 -0.9 4 6.9
No. ground frosts 11 11 15 14 5 0 0
Rainfall 109.2 6.2 23 99.4 216 | 68.2 134.0
Highest daily rainfall 21 3 52 15.6 9.6 13.4 27.6
No. rain days 19 3 13 18 5 14 15
Sunshine hours 57.2 111.7 119.5 98.5 | 154.7 | 185 180
Max daily sunshine 6.3 8.4 7.5 8.9 12.3 n.d. 8.9
Mean windspeed (km/h) 17.6 14.4 211 14.3 9.3 9.8 9.3

Summary Table Part 2 continues on page 104...
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Summary Part 2 August | September | October | November | December | Year
Mean air temperature 15.6 13.0 9.0 6.5 3.5 9.3
Difference from average 0.9 0.3 -0.8 0.8 -0.3 0.7
Mean maximum 19.1 16.5 12.8 9.2 6.4 12.9
Mean minimum 12 9.5 5.2 3.7 0.6 5.6
Absolute maximum 221 20.7 18 15.6 12.3 26.1
Absolute minimum 7.7 41 -2.5 -5 -4.4 -6.5
No. ground frosts 0 1 10 12 21 100
Rainfall 943 105.7 57.7 40.8 57.0 817.1
Highest daily rainfall 11.2 35.1 12.2 9 13.2 35.1
No. rain days 14 11 16 16 12 156
Sunshine hours 110 64.8 117.2 81.1 72.3 1352
Max daily sunshine 5.4 8 8.4 6.3 7 12.3
Mean windspeed (km/h) 10.0 8.0 15.9 14.3 11.7 13.0
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I MET TUTORIAL @

In this brand new section, our dedicated Feature Writer Matthew Clark and Editorial Board member
Paul Knightley will in as many issues as possible provide short tutorial articles that will explain terms
or simply discuss an aspect of the weather you have asked us about. We have been inundated with
requests for simple articles that will build an enthusiastic amateurs knowledge of weather and severe
weather in particular and we truly hope that this new section will encompass interest and information
for you all to digest in a readable and interesting way to build your confidence on what makes our
weather tick.

Remember, this section is for you, if you want Matt or Paul to write on a specific topic - perhaps you've
read something in the IJMet and want to know what it means, or maybe you have seen a term on a
TORRO severe weather forecast and want to know what that means along with its significance in
the atmosphere, then please write in and ask Paul or Matt. This month we start off with Matt Clark
discussing the atmospheric parameter CAPE. We all truly hope you all will find this new section
interesting, useful and something you all can use wherever your enthusiasm for meteorology will take
you whether it be a hobby or a hopeful future career...

CONVECTIVE AVAILABLE POTENTIAL ENERGY (CAPE)

By MATTHEW CLARK

IJMet Feature Writer, PO Box 972, Thelwall, Warrington, WA4 9DP, UK.

(matthew@ijmet.org)
INTRODUCTION

Convective Available Potential Energy (CAPE) is defined as the maximum energy
available to an ascending parcel of air (AMS, 2009) and has units of Joules (J) per unit mass
(kg). CAPE can be a useful quantity in storm forecasting since in general, larger CAPE
tends to result in stronger updraughts. Stronger updraughts are generally associated with
stronger storms, and so predicted CAPE can give forecasters a basic idea of how intense
convection is likely to become in a given situation (in practice however, many other factors
can also affect how strong storms become). In the USA, CAPE values of over 5000 J/kg are
sometimes observed, though severe storms do occasionally occur in environments with as
little as 100 or 200 J/kg CAPE when the wind shear and other factors are favourable. In the
UK, CAPE values in association with summer thunderstorm events are typically in the range
500 to 1500 J/kg.

The amount of CAPE depends on the difference between the temperature of an
ascending parcel of air and the surrounding ‘environmental’ temperature, assessed over
the whole depth of the atmosphere within which convection can occur. In meteorology, an
air parcel is defined as an imaginary volume of air which is large enough to contain a very
large number of molecules, yet small enough that the properties of the parcel (for example,
temperature, dewpoint temperature, density) are essentially uniform over the whole volume
of the parcel. In the context of convection and CAPE, it is useful to imagine a parcel as a
bubble of air located initially close to ground level, roughly several tens to several hundreds
of metres in diameter, which under the right conditions will ascend and potentially form part
of the updraught of a convective cloud. In reality the updraught of a developing storm will
consist of a more or less continuous flow of ascending air, but it is useful to think in terms
of individual parcels to aid in the visualisation and understanding of some of the processes
at work.
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LAPSE RATE AND INSTABILITY

In order for an air parcel to rise it must become less dense than its surroundings. If
the pressure remains constant, an increase in temperature results in a decrease in density;
in other words, a parcel of air which becomes warmer than its surroundings also becomes
less dense and therefore rises (the parcel is said to be buoyant). Since pressure decreases
with height within the atmosphere, the rising parcel expands, and this expansion results
in cooling. For the calculation of CAPE, it is assumed that as the parcel rises, there is no
exchange of heat between the parcel and its surroundings (the parcel cools ‘adiabatically’).
Close to ground level, unsaturated rising air parcels cool at a constant rate of approximately
9.8 °C per km (the rate of cooling with height is referred to as the ‘lapse rate’; 9.8 °C
per km is the Dry Adiabatic Lapse Rate, DALR). However, as temperature decreases, the
amount of water vapour the air parcel can hold also decreases. With continued cooling, the
air parcel reaches its dewpoint temperature. At this point the air parcel can hold no more
water vapour and so further cooling (ascent) results in condensation of some of the water
vapour it contains. As water vapour condenses, latent heat is released which warms the
parcel somewhat, partly offsetting the cooling which occurs through expansion as the parcel
continues to rise. For this reason, the rate of cooling of the ascending saturated parcel is
smaller than that of an unsaturated parcel. As the parcel continues to rise, the remaining
water vapour content decreases, and so the amount of latent heating also progressively
decreases. Consequently, the cooling rate of the saturated parcel slowly increases again.
The expected cooling rate of an ascending parcel and its variation with height can therefore
be approximated reasonably well, so long as the initial properties of the air parcel (such as
temperature, dewpoint temperature and pressure) are known.

For the purpose of calculating CAPE, it is important to know not only the cooling rate
of arising parcel and its variation with height, but also the temperature of the air surrounding
the parcel (the so-called ‘environmental’ temperature). The vertical profile of temperature in
the atmosphere is routinely obtained from measurements made by radiosondes (weather
balloons), though it can also be estimated from the output of forecast models.
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Figure 1. Tephigram constructed from the 1200 UTC Herstmonceux radiosonde ascent on 10
May 2006. Left panel: unmodified tephigram. Right panel: tephigram modified to reflect observed
maximum surface temperatures over south-east England on this day. Shaded area on each
tephigram is proportional in size to the CAPE. Courtesy University of Wyoming ©.
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Typically, the temperature of the atmosphere decreases with increasing height. If the
temperature of the environment falls more rapidly with height than the ascending parcel
cools, the temperature difference between the rising parcel and the environment increases.
The ascending parcel becomes increasingly buoyant, and so not only does it continue to
rise, but it actually accelerates upwards. Conversely, if the temperature of the environment
cools less rapidly with height than that of the parcel, the temperature difference between the
parcel and the environment will decrease, and the parcel will become less buoyant. With
continued ascent under such conditions, the temperature difference between the parcel and
the environment will become zero. The parcel is no longer buoyant, and so further ascent
will not occur. Deep convection obviously requires conditions in which ascending parcels
find themselves buoyant over much of the depth of the troposphere (‘deep instability’), in
order that deep updraughts may form.

ESTIMATION OF CAPE FROM A TEPHIGRAM

In the real atmosphere, vertical profiles of temperature are often quite complex,
frequently containing many layers of differing lapse rates within a few kilometres vertically.
For these reasons, estimating the CAPE is not necessarily straightforward. To aid in this
task, it is useful to plot the environmental temperature profile and predicted lapse rate of a
rising parcel on a tephigram. Figure 1 (left panel) shows a tephigram constructed from the
Hersmonceux, south-east England, radiosonde ascent made at 1200 UTC on 10 May 2006.
Pressure (and height) are plotted on the y axis and temperature on the x axis (note that lines
of equal temperature extending from the x axis are angled at 45° to the right). The thickest
black lines show the vertical profile of the environmental temperature (right hand) and
dewpoint temperature (left hand). The slightly narrower bold black line shows the predicted
cooling rate of a rising parcel, originating at the surface (parcel curve). Initially, this line is
straight, as the unsaturated parcel cools at the dry adiabatic lapse rate which is constant in
the lower atmosphere. Upon reaching the parcel’s dewpoint temperature, the slope of the
line abruptly changes, with a smaller cooling rate above this level owing to the latent heat
release. The line gently curves with height as the cooling rate slowly increases again, as the
remaining water vapour content of the ascending parcel progressively decreases.

In Figure 1, it can be seen that the parcel temperature is warmer than the
environmental temperature (i.e. the parcel curve lies to the right of the environmental
temperature profile on the diagram) between about 730 and 380 hPa. The lower limit of
this layer is the so called level of free convection (LFC) and the upper limit is the level of
neutral buoyancy (LNB). Between these limits, the parcel is buoyant at all levels, and so
the depth over which free convection may occur has been identified. The area enclosed by
the temperature and parcel curves through this layer is called the positive area, and this is
proportional in size to the CAPE. In this case, CAPE is approximately 200 J/kg. Conversely,
below 730 hPa, the parcel temperature is cooler than the environment (shown by the layer
in which the parcel curve lies to the left of the environmental temperature). Within this
layer, parcels cannot ascend freely and so air parcels originating at the surface would not
be able to reach the LFC, meaning that ‘surface based’ convection would be unlikely. The
area bounded by the parcel curve and environmental temperature profile over the depth for
which the parcel temperature is less than the environmental temperature represents the
Convective Inhibition (CIN).

Figure 1 (right panel) shows the same tephigram, with surface temperatures
increased to the observed maximum temperature over south-east England on this day,
which was around 21 to 22 °C. This illustrates well the sensitivity of CAPE values to the
initial temperature of the parcel. The CIN has disappeared.
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Conversely, the positive area has increased significantly in size, corresponding
to a large increase in CAPE compared to values observed at the time of the radiosonde
ascent. The CAPE value associated with this tephigram is well in excess of 1000 J/kg. The
parcel curve lies to the right of the environmental temperature profile at all levels (i.e. parcel
warmer than its surroundings at all levels) and so parcels originating at the surface would be
able to freely rise all the way to the LNB, which is at an altitude of about 10 km. With large
CAPE and a very deep convective layer, vigorous convection would be expected. In this
case, thunderstorms did in fact occur over parts of southern England, some producing hail
of up to one inch diameter. Increasing the dewpoint temperature of the parcel also tends to
increase the CAPE substantially, since the rising parcel reaches its dewpoint temperature
at a lower altitude and therefore the cools at the smaller, saturated lapse rate over a greater
portion of its total ascent.

CHOICE OF PARCEL

Since CAPE varies so much depending on the initial properties of the air parcel,
the forecaster has to be careful to choose parcel temperatures and dewpoint temperatures
which are as close as possible to the values expected in the vicinity of, and at the time of,
expected storm development. In the above section, CAPE was estimated using a parcel
originating at the surface, and having temperature and dewpoint temperature as found at
the surface (so called Surface Based CAPE, or SBCAPE). A more accurate estimate of
the properties of air entering a surface based storm can be obtained by calculating Mixed
Layer CAPE (MLCAPE); a parcel with temperature and dewpoint temperature equal to the
average values in the lowest layer within the atmosphere (typically 0.5 to 1 km deep), and
from which much of the inflow of surface based storms originates, is chosen. Typically
MLCAPE will be smaller than SBCAPE, since mixed layer mean temperatures and dewpoint
temperatures are usually a little lower than surface values. On other occasions, such as
in the case of nocturnal convection, SBCAPE can be zero, whilst considerable instability
can be present at higher levels (this is called ‘elevated’ instability). This situation may also
occur, for example, when a shallow cold layer or a very dry layer exists at the surface.
In such situations, MUCAPE (Most Unstable CAPE) may be a more relevant measure of
the available energy. This is found by calculating CAPE values associated with parcels
originating from many different levels in the lower to middle atmosphere, and choosing the
parcel which gives the largest CAPE.
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COMING SOON ...

The British Flooding of 2007 which hopefully will include a very special report from a
Government Minister - not to be missed
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