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THE TORNADO AT HAUTMONT
(DEPARTEMENT DU NORD, FRANCE), 3 AUGUST 2008
By FRANÇOIS PAUL
Climat-Energie-Environnement, 3 rue de l’Epaulle, F 62140 Fressin, France.
(Francois.PAUL3@wanadoo.fr)
Abstract: A violent tornado occurred in the early night of 3 August 2008 in the Nord-Pas-de-Calais
region near the small town of Hautmont, France. The first damages were observed at Pont-sur-Sambre,
then the tornado continued for 20 km along the Sambre valley until Jeumont. The affected area varied
in width throughout the passage of the tornado, 100 m at the start, 400 m in Fay wood and 650 m at
Hautmont. The tornado was violent and caused three deaths and damaged more than 1500 houses.
The description of the damages leads to the conclusion that the tornado’s intensity was T7-T8/F4. The
meteorological situation was very favourable to the tornado occurrence. The Hautmont tornado brings
to mind the two tornadoes experienced in the same region at Pommereuil and Palluel on 24 June 1967,
concerning the length, the intensity, the time of year and day when they occurred. More generally, in the
Nord-Pas-de-Calais region, 34 tornadoes have been recorded since the 18th century of which five were
violent (T7-T10/F4/F5) and seven deadly. These tornadoes occur especially during the warm season,
mainly in July and August, and they move in generally from south-west to north-east.
Keywords: tornado, Hautmont, France, 3 August 2008.
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Figure 1. An area of Hautmont seriously affected - source: © La Sambre.

INTRODUCTION
Since the first report in the Journal of Meteorology (Volume 26, 134-135) ClimatEnergie-Environnement has been updating the inventory of French tornadoes: 364
tornadoes listed until January 2009. The tornado events are concentrated in the north, in
the south and in the east of France.
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The Nord-Pas-de-Calais is a region of 12400 km² with a population of 4 million. It
is bordered on the west and in the north by the English Channel and the North Sea, in the
east by Belgium, to the south by Picardy. It is an industrial and agricultural region (68 %
of the area) and partly wooded (7 %). It has a moderate relief reaching only 270 m in the
southeastern part (L’Avesnois) at the start of the Ardenne. L’Avesnois where Hautmont is
situated is quite hilly and is drained into the Sambre and its tributaries. As result of its relief
the rainfall can reach between 800 to 900 mm per year, as opposed to 600 in the centre of
the Nord-Pas-de-Calais region. This is a region where cattle rearing and woodland is more
significant: about 18 %.
THE PASSAGE OF EVENTS
The tornado started in the northwest of the town of Pont-sur-Sambre destroying a
field of maize. See Figure 2, inside rear cover for the tornado’s track. Then it first damaged a
house along the route de Bavay. It arrived at the Pont-sur-Sambre cemetery and destroyed
about 30 tombstones. The tornado travelled a distance of about 2.5 km before reaching
the first houses in Boussières-sur-Sambre. Over this distance it removed several tiles
from a house and destroyed a high voltage electricity pylon. On reaching Boussières-surSambre the tornado completely destroyed a house in the hamlet of Watennes. By this time
the tornado was very strong. It then arrived at Fay wood where it caused considerable
damage; in the wood the area affected was 400 metres wide. One eye witness saw trees
being uplifted. After the wood, the tornado devastated the town of Hautmont (a town with
approximately 15,000 inhabitants). it was here that it caused three fatalities as they became
buried under the rubble of their houses. Public buildings (a college, a school, a sports hall
and a retirement home) were seriously damaged. It was at this time that the widest area
was affected, about 650 metres. At Hautmont, one person’s ears blocked by the tornado as
it passed over his house. Other witnesses saw a white streak in the sky which resembled
smoke. The passage of the tornado was brief. One witness stated that it had lasted 30
seconds in all. The tornado continued its destruction in the town of Neuf-Mesnil (1,400
inhabitants) and reached Maubeuge (33,000 inhabitants) where it also caused considerable
damage: 47 public buildings suffered damaged, of which the swimming pool lost its roof and
a church no longer had its tower. As it left this town the tornado lost its intensity. It passed
to the side of the prison, damaged the military cemetery at Assevent, travelled to the north
of Boussois, where it removed roof tiles and broke branches off trees. It removed the roof
of a house and damaged a sports hall in Jeumont. These were its final marks. According to
contacts made with neighbouring Belgian towns and villages and the local press, the event
did not continue beyond the border. The map (Figure 2: inside rear cover) is based on our
ground work, on information found in newspaper articles as well as the work of Mahieu and
Wesolek (2008).
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In addition, destruction or damage to 800 vehicles was recorded. In October 2008
the cost of the damage was estimated by the French Federation of Insurance Companies
(Collectif – Group report, 2008) to be 62.5 million Euros, of which 60.6 related to housing,
shops, businesses and local authorities and 1.9 related to vehicles. 4,710 insurance claims
were recorded. The following photographs show the extent of the damage.

Figure 3. A house totally destroyed at Boussières-sur-Sambre – source: © La Sambre.

THE DAMAGE
The damage caused by this tornado was very significant and is partly summarised
in the table below.
Town
Pont-sur-Sambre
Boussières-sur-Sambre
Hautmont
Neuf-Mesnil
Maubeuge
Assevent
Boussois
Total

Uninhabitable houses
5
133
96
112
346

Damaged houses
1
41
833

Number of deaths
3

680
1555

Table 1. Damage caused by the tornado on 3 August 2008 – source: various newspaper articles.
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Figure 4. Seven months after the event at Hautmont,source: © François Paul.
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METEOROLOGICAL CONDITIONS
The 3 August 2008 was a stormy day in the north of France. On this day the
amount of rainfall in some areas of the Nord-Pas-de-Calais was very significant, see
the map (Figure 5 - inside rear cover). At 1200 GMT, weak depressions 1000-1005 hPa
extended from north of the Azores to the gulf of Finland passing through Scotland. To the
north of this depression, an anticyclone, 1025 hPa, from the north of Newfoundland to
Greenland; at the same time to the south of this depression another anticyclone of 1016
hPa spread from the Balearic Islands to Sardinia. At surface level a warm moist southwesterly flow (wind direction between 180 and 240 ° and the wind speed was from 4 to 8 m/s
at Malincourt until 2100 GMT) and covered a large part of the north of France. The cloud
cover was significant here with just half an hour of sun at Saint-Quentin and absolutely no
hours of sun at Le Touquet. The sun’s rays themselves were weak and only reached 500
w/m² at Fressin (data from the weather station at Climat-Energie-Environnement) at 1300
GMT and were less than 300 w/m² as from 1350 GMT. It rained at various times during the
day in the region. In spite of this cloud cover the temperature was to 24 °C at Malincourt and
at Maubeuge. Locally we unfortunately have very little meteorological data available: only
the rainfall records from Maubeuge; a further automatic weather station after it had been out
of action for two years.
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A time delay must be taken into account regarding these calls when estimating the exact
time when the tornado damage occurred. Mahieu and Wesolek (2008), according to analysis
of the data from Météo-France radar, think that the tornado began at 2028 GMT and ended
at 2042 GMT.
According to information published in newspapers and information gathered
during investigation on the ground the tornado travelled a distance of 20.6 km. The affected
area varied in width throughout the passage of the tornado: 100 metres at Boussièressur-Sambre, 400 metres in Fay wood, 650 metres at Hautmont, 500 metres at Maubeuge.
Fortunately by this time the tornado was less intense, the width of the affected area reduced
at the end of the town of Maubeuge.

Figure 7. Surface synoptic chart for 1800 GMT on 3 August 2008 and position of the tornado of
Hautmont, source: © François Paul, Climat-Energie-Environnement according to Météocentre (2008).

Figure 6. Rainfall at Berlaimont on 3 August 2008, local time – source : Climat-EnergieEnvironnement and DIREN Nord-Pas-de-Calais.

At altitude, a rapid westerly flow covered the north of France. During the afternoon
a stormy wet front coming from the British Isles extended to the north of France where it met
a hot moist air mass. The air was unstable; the vertical temperature gradient was less than –
6.5 °/km (between 0 and 5 km). A secondary depression was observed closed to Hautmont
at the time the tornado began. Hamid (2008), Mahieu and Wesolek (2008) have explained
in detail the meteorological conditions in which the tornado was able to develop.
PARAMETERS OF THE TORNADO
It is not easy to know precisely what time the tornado began and when it dissipated.
The emergency services have indicated that the first call which came from Boussières-surSambre was registered at 2234 (local time [GMT +2 hours]) and the first call which came
from Hautmont was at 2241.

Figure 8. Surface synoptic chart for 2000 GMT on 3 August 2008 and track of the tornado of
Hautmont, source: © François Paul, Climat-Energie-Environnement according to
Mahieu and Wesolek (2008).
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In his report dated 5 August 2008, Karim Hamid (2008) of KMI (Royal Meteorological
Institute Belgium) estimates that the tornado intensity was T7-T8/F4, as do Mahieu and
Wesolek in their report of the 14 August. Météo-France, in the daily climatic report dedicated
to the 3 August 2008 suggests an intensity of F4. According to the recorded damage, 20.6
km in length and up to 650 metres in width one can assess that the tornado intensity was
F4 (at this width seriously affected areas are more than likely).
COMPARISON WITH THE TORNADOES OF 1967
The Hautmont tornado brings to mind those of Pommereuil and Palluel in June
1967, concerning the length, the intensity, the time of year and day of occurrence. In
addition, ironically, Pommereuil is located in Avesnois which is not far from Hautmont, see
Figure 12. The table below summarises these characteristics.
Date
Palluel
Pommereuil
Hautmont

24/06/1967
24/06/1967
03/08/2008

Time
(GMT)
19
20
20

Length
(km)
22
23
21

Intensity

Fatality

F5
F4
F4

6
2
3
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USA
Source

Fujita (1973)

Occurrence
Length (km)
Width (m)

> 50

France
Dessens and Snow
(1989)
12
16.2
491

France

Nord-Pas-deCalais

Paul (2000)

Paul

11
19.2
260

5
22.9
267

Table 3. Comparison of parameters of violent tornadoes in the USA, France and Nord-Pas-de-Calais
region, source: © François Paul, Climat-Energie-Environnement.

Table 2. Parameters of the tornadoes in 1967 and that of Hautmont, source: © François Paul,
Climat-Energie-Environnement.

The tornadoes of Palluel and Pommereuil occured when the secondary depressions passed
through Northern France, see Figure 10.

Figure 10. Surface synoptic chart for 2000 GMT on 24 June 1967 and track of the tornado of
Pommereuil, source: © François Paul, Climat-Energie-Environnement according to Bordes (1968).

Figure 9. Surface synoptic chart for 1800 GMT on 24 June 1967 and position of the tornado of
Pommereuil, source: © François Paul, Climat-Energie-Environnement according to Bordes (1968).

COMPARISON WITH AMERICAN TORNADOES
According to work done by Dessens and Snow (1989) and Paul (2000), violent
tornadoes (T7-T10/F4/F5) are shorter in Nord-Pas-de-Calais and France than in the USA.

PREDICTION OF THE EVENT
In the weather warning reports classed in four categories (green, yellow, orange
and red), for 3 August 2008, Météo-France classified the Département du Nord in the
yellow category which corresponds to level “Be careful” and not in the orange category
which is to say at the level “Be very vigilant” corresponding to the possibility of dangerous
meteorological phenomena occurring. Météo-France has a meteorological radar at
Taisnières-en-Thiérache located at 15 km from Hautmont. But currently this radar can only
show rainfall.
On the other hand, ESTOFEX (European Storm Forecast Experiment) had
classified this part of France in the category 1 (i.e. low coverage of severe weather) since
2 August at 2301 GMT. This same area had been re-classified as category 2 (i.e. high
coverage of severe and/or low coverage of extremely severe weather) on 3 August at 2012
GMT that is a quarter of an hour before the tornado started. The ESTOFEX report indicated
for northern France, the Benelux countries and western-central Germany « that some weak
and probably a few strong (F2-F3) tornadoes could occur ».
Considering this, one can say that it is 41 years since such a dramatic event has
happened in this region. In the past other strong tornadoes have occurred in the Nord-Pasde-Calais region.
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Therefore, the aim of the following paragraph is a short analysis of tornado knowledge in
the Nord-Pas-de-Calais region.
THE TORNADOES IN THE NORD-PAS-DE-CALAIS REGION
Since 1993 the author continues to update and enrich the inventory of French
tornadoes for Climat-Energie-Environnement. No analysis has yet been undertaken until
now for the Nord-Pas-de-Calais region. Of the 364 recorded events 34 concern the NordPas-de-Calais region: 14 weak tornadoes (T0-T2/F0/F1), 15 strong tornadoes (T3-T6/F2/
F3) and five violent tornadoes (T7-T10/F4/F5).
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The direction followed by tornadoes are known in 26 cases. In Nord-Pas-de-Calais,
tornadoes move mainly from south-west to north-east or west to east (65 %).
The following figures show the decadal occurrence of tornadoes in Nord-Pas-deCalais and the monthly distribution of tornadoes.

Figure 13. Decadal annual average of occurrence of tornadoes in Nord-Pas-de-Calais, Francois Paul,
Climat-Energie-Environnement.
Figure 11. Location of tornadoes reported in Nord-Pas-de-Calais, 1770-2008,
source: © Francois Paul, Climat-Energie-Environnement.

Figure 12. Location of killer tornadoes reported in Nord-Pas-de-Calais, 1770-2008, source: ©
Francois Paul, Climat-Energie-Environnement.

Seven killer tornadoes have been recorded in the Nord-Pas-de-Calais region. The first
killer tornado which is known about was that in Arras, 31 July 1807 with one fatality. It was
followed by that in Fouquières-les-Lens, 28 May 1812, two fatalities; Wailly-Beaucamp, 29
April 1882, one fatality; Cambrai, 21 July 1950, one fatality; Palluel and Pommereuil, 24
June 1967, six and two fatalities respectively.

Figure 14. Monthly distribution of tornadoes in Nord-Pas-de-Calais, 1770-2008, Francois Paul,
Climat-Energie-Environnement.

The inventory of tornadoes in the Nord-Pas-de-Calais region is of course far from
being exhaustive. There is nothing recorded for the periods 1860-1880 and 1890-1950. It is
for this reason that research into newspapers for these periods is in process. In the NordPas-de-Calais region, tornadoes occur especially during the warm season, April-August:
July and August are the months when the most tornadoes are observed. Tornadoes are not
absent during the cold season; two cases have been observed in January.
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Date and Time (GMT)
17 May 1994 19 :00
8 June 1997 15:00
8 January 1998 00 :00
30 September 1998 17:00
10 December 2000 12:00
7 August 2001 18 :00
26 April 2003 11 :00
3 August 2008 20 :00
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Location
Lomme (Nord)
Aubigny-au-Bac (Nord)
St-Omer-Capelle (Pas-de-Calais)
La Comté (Pas-de-Calais)
Houdain (Pas-de-Calais)
Fortel-en-Artois (Pas-de-Calais)
Gommegnies (Nord)
Hautmont (Nord)

Intensity
F2
F1
F3
F1
F2
F1
F1
F4

Length and Width
1.8 km x 50 m
2.1 km x 30 m
12.0 km x 250 m
x
3.0 km x 300 m
3.2 km x 100 m
2.1 km x
20.6 km x 250 m

Table 4. List of recent tornadoes in Nord-Pas-de-Calais (from information currently available) –
source: © François Paul, Climat-Energie-Environnement.

Other suspected tornadoes which have occurred since 2000:
10 December 2000 in Cuinchy (Pas-de-Calais);
24 April 2001 in Wattrelos (Nord);
22 July 2004 in Neuville-Bourjonval (Pas-de-Calais);
19 July 2006 in Palluel (Pas-de-Calais);
23 October 2006 in Arques (Pas-de-Calais);
23 October 2006 in Brias (Pas-de-Calais);
These occurrences were not added to the database due to lack of information.
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CONCLUDING REMARKS
The tornado of Hautmont on 3 August 2008, the most violent recorded in France
since the tornado at Pommereuil and Palluel in 1967 suggests that the Nord-Pas-de-Calais
region favours this type of meteorological phenomenon, especially since this region has
experienced at least 34 tornadoes since 1770 - seven of which have caused many fatalities.
The inventory survey of tornadoes in Nord-Pas-de-Calais is continuing, in particular with the
research into newspapers between 1850 and 1950. It is a lengthy work but is facilitated by
the publication of newspapers from the 19th and 20th century on the internet (which allows
greater access to information).
The study of tornadoes in France will allow for a better recognition of the conditions
which favour the start of this phenomenon and hence will improve their forecasting. MétéoFrance has engaged in a policy of the installation of Doppler radars which could be able to
forecast this type of violent event. An efficient system of alert could then be set up in order
to rapidly spread the information and the action necessary should there be the risk of a
tornado.
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Figure 15. Hautmont © La Sambre.

Waterspouts were observed at several points: Equihen-Plage and Le TouquetParis-Plage on 21 August 2000; Bray-Dunes on 31 August 2001; Le Portel on 20 August
2004; Wimereux on 6 October 2004; Dunkerque on 16 October 2004; Cap Gris-Nez on 24
January 2005; and Boulogne on 18 October 2008.
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VULNERABILITY OF SILIGURI CORRIDOR DURING
ADVERSE WEATHER CONDITIONS
By O.N.DHAR and S. NANDARGI
Indian Institute of Tropical Meteorology, Pune-8.
Abstract: The Siliguri Corridor connects the rest of India with northeast India. It is located in a region
which is vulnerable to heavy to very heavy rainfall during monsoon months. This narrow land link can
be snapped at any time by adverse weather conditions. A plea is made in this note that 10 km wide
corridor may be sufficiently widened with the co-operation of the two neighbouring Governments of
Bangladesh and Nepal so that the infrastructure of this entire region is not disturbed in coming years.
Keywords: Siliguri Corridor, India, rainfall, monsoon.

INTRODUCTION
In the sub-Himalayan West Bengal, a stretch of land about 10 km wide, lying
between Bangla Desh and Nepal, connects northeast India with the rest of the country (see
Figure 1).

Figure 1. Siliguri Corridor and the nearby stations in North Bengal.

(Northeast India consists of a Union of seven states, viz. Assam, Meghalaya, Arunachal
Pradesh, Nagaland, Manipur, Mizoram and Tripura. These seven states are also called as
‘Seven Sisters’).
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This stretch of land is also called ‘Chicken’s Neck’, which passes through Siliguri town in
North Bengal. All land connections with northeast India happen to pass through this land
link.
Keeping in view the importance of this land link, it should be an all-weather
communication link, which under no circumstances should be disrupted due to adverse
weather conditions. In fact, this link connects Indian people with the northeast not only
communicably but historically, traditionally and culturally.
CORRIDOR LOCATED IN HEAVY RAINFALL REGION
The North Bengal region, in which the Siliguri Corridor is located, is one of the few
very heavy rainfall regions of India. Mean annual rainfall of this region varies from 250 cm
to 500 cm and even more. Quite close to this region on its eastern side, close to the Bhutan
border there is a station called Sipsoo (800 m) which has the mean annual rainfall recorded
as 587 cm (Dhar and Nandargi, 2008). This station (as far as the present rainfall data is
concerned) has the highest mean annual rainfall among all the stations in the foothills of
the Himalayas. Another station, called Jamduar (Sankoshi basin), has recorded the highest
one-day rainfall of 81 cm in September 1976. Table 1 gives some of the important stations
in the north Bengal plains which have recorded the highest one-day rainfall along with their
mean annual rainfall. It is evident from this Table that the corridor region is located in a zone
of very heavy rainfall during the monsoon period.
Normally, monsoon begins over this region in the first week of June and withdraws
in the second week of October. In association with northward movement of monsoon
depressions, cyclonic storms from the Bay of Bengal, this region experiences quite
frequently heavy rainfall. This heavy rainfall is responsible for causing severe floods in
the rivers of this region, viz. Teesta, Sankoshi, Raidak and their tributaries. During the premonsoon month of May, widespread thunderstorm activity over this region also results in
causing landslides, house collapses, and minor floods in the rivers.
A detailed rainstorm study of north Bengal was carried out by Abbi et al. (1970).
They found that north Bengal was affected by about 85 heavy spells of rain during the period
1901-1968. During the last 60-years, two very severe rainstorms affected this region, 1)
11-13 June 1950 and 2) 3-5 October 1968. Both these rainstorms were associated with
cyclonic disturbances from the Bay of Bengal. The centre of heavy rainfall during the 1950
rainstorm was at Mongpoo, a station south of Darjeeling, which recorded 100 cm of rainfall
in three days. In this rainstorm, Siliguri station recorded 50 cms of rainfall in three days.
Widespread landslides occurred in Darjeeling, Kalimpong, Karseong and hundreds of
people got killed due to house collapses and floods.
The October 1968 rainstorm was equally severe with heavy rainfall recorded at
Kurseong (64 cm) and Mangpoo (52 cm) on the 5th October. Besides heavy rainfall, the
region is also exposed to seismic activity. The entire northeast of India was greatly disrupted
on 15 August 1950 when an earthquake occurred which changed the course of many rivers
and caused death and destruction all over the region from landslides and floods.
The longest rainstorm over the region occurred in July, 1921 which lasted from 10
to 18 July (Abbi et al., 1970). It was caused by the northward shifting of the eastern end of
the seasonal monsoon trough from its normal position to the foothills of the Himalayas. The
centre of the storm was at Cooch Behar which recorded 100 cm of rainfall during the period.
WHAT IS THE REMEDY?
At present, climatic change is occurring with speed than in the past decades. The
impact of rising temperatures all over the world may be expected to cause extreme weather
hazards with greater frequency, especially, in tropical regions close to the sea.
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Table 1. Highest one-day rainfall recorded at stations in North Bengal along with their
mean annual rainfall (cm).
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CHARACTERISTICS OF THUNDERSTORM
ACTIVITY OVER INDIA

Station

One-day rainfall
(cm)

Date of
occurrence

Mean annual
rainfall (cm)

Cooch Behar

42.0

27.09.1970

278.0

Mekhliganj

34.3

12.06.1950

242.8

Bagdogra

39.0

08.07.1892

204.2

Indian Institute of Tropical Metereorology, Dr.Homi Bhabha Road,
Pashan, Pune-411 008, India
* Retired scientist: Indian Institute of Tropical Metereorology,
Dr.Homi Bhabha Road, Pashan, Pune-411 008, India

Kalimpong

47.0

05.10.1968

189.6

savita@tropmet.res.in

Darjeeling

49.3

25.09.1899

275.7

Kurseong

64.0

05.10.1968

482.3

Siliguri

32.3

24.06.1957

276.9

Mangpoo

54.6

12.06.1950

435.4

Pedong (T)

21.7

20.10.1929

284.6

Jalpaiguri

40.3

08.07.1892

273.3

Nagarkata

40.0

04.08.1906

382.0

Purnea

88.9

13.09.1879

140.5

Gangtok

31.0

30.05.1975

358.1

Sipsoo

55.0

03.08.2000

587.0

The stable climatic conditions that have been experienced so far may not remain so in the
coming decades especially in the regions which have been experiencing frequent severe
rainstorms and other weather hazards. It is, therefore, suggested that the ‘Corridor’ must
be widened sufficiently so that the infrastructure of the northeast region is not in any way
paralyzed. There being no other alternate land route to the northeast region from the rest
of India, it is felt that the question of widening the present ‘Corridor’ may be taken up with
the Governments of Bangla Desh and Nepal immediately. This can be achieved by entering
into fruitful negotiations with the Government of these countries with tact and diplomacy!
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Abstract: Thunderstorms play important roles in many areas of information about earth atmosphere
relationship. Characteristics of thunderstorm activity over the Indian region has been examined. For this
purpose 15 years, (1981-95) monthly mean number of thunderstorm day’s data for 64 Indian stations
distributed between 8-30°N is utilized and the results have been discussed in detail. The latitudinal
range 8-30°N is divided into 5 belts of 5° interval each and the variation of thunderstorm activity across
these belts is studied on their seasonal and annual scales. On seasonal scale, the thunderstorm activity
is widespread in the lower latitudinal range and decreases with increasing latitudes in pre-monsoon
season, whereas in the monsoon season the activity is in contrast with the pre monsoon season,
suggesting the preponderance of thunderstorm activity in the monsoon season. In the post-monsoon
season, the thunderstorm activity is widespread in equatorial region and the magnitude in the month
of October is higher than that in the month of November. Thunderstorm activity is recorded least in
the winter season. On an annual scale, monthly thunderstorm activity follows a typical semi-annual
oscillation in lower three belts (8-10°N, 10-15°N, 15-20°N). Semi-annual oscillation of thunderstorm
activity seems to be vanishing and turning later into uni-modal with maximum activity spread between
June, July and August months in the fourth belt, dropping the semi-annual character seen in lower three
belts. This feature is associated with the presence of ITCZ. In the last belt, the activity shifts to a single
peak spread between July and August months dropping the semi-annual oscillation. The above results
support the latitudinal dependence of thunderstorm activity. The association between monthly mean
rainfall and number of thunderstorm days has been studied for pre-monsoon and monsoon seasons by
employing the RTR index. The RTR value for pre-monsoon and monsoon season varied between 2-6
and 8-18 respectively. The consistency in higher RTR in the monsoon regime of cumulonimbus clouds
seems to be well maintained.
Keywords: Thunderstorm, Convection, Rainfall Thunderstorm Ratio (RTR).

INTRODUCTION
Thunderstorms are the wonders of the atmospheric phenomena for many reasons.
They originate because of contrasting features of surface heating and moisture content
over two regions of the earth adjacent to each other. Their development is related with rapid
vertical rearrangement of deep air layers. Large-scale processes promote and shape the
vertical and horizontal air motions, while small-scale processes distribute mass momentum
and energy within the convective over-turning layer of the atmosphere and produce rain, hail
and strong local winds. Development of the strong electric field within and in the environment
of a thunderstorm is also its important property. Climatologically, thunderstorms are of much
importance in the tropics, since the tropical region is considered to play a central role in
the convective overturn of the atmosphere. They are also elementary to the disturbances
in the tropics and are contributors to tropical rainfall. Thunderstorms are chief producers of
rain; they are also the gigantic electric machines of the nature and help in maintaining the
balance in the hydrological and thermal cycle on the earth. The net effect of thunderstorm
activity is always beneficial to the society.
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Winter Scenes near Fort William

DATA AND METHODOLOGY
The data used in the study is the monthly mean number of thunderstorm days for a
period of 15 years i.e. during 1981-1995 for 64 Indian observatory stations. The locations of
the stations are plotted on the map of India in Figure 1.
Figure 1. Map of India with
five latitudinal belts.
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Many studies Williams, (1992, 1994), Hansen and Lebedeff (1987) have summarized that
surface air temperature is a proxy for the development of thunderstorm. Therefore, there
are reasons to infer that excess or deficit anomaly in thunderstorm activity may be the cause
for likely change in the thermal conditions of the environment. In the present context of
climate change, monitoring of thunderstorm activity becomes most essential. For all these
reasons it is imperative that atmospheric scientists must organize comprehensive studies
on thunderstorms or their related parameters. This approach may help us in knowing the
status of the conditions and compare it with past records.
The results of long-term variability of thunderstorms are also available elsewhere
Bielec (2001). The study of variability in thunderstorms over Indian regions appear to be
sparse except for a few earlier studies by Aiya (1968), Rao et al. (1971), and more recent
ones by Manohar et al. (1999), Manohar and Kesarkar, (2003, 2005), Kandalgaonkar
et al. (2005). These studies dealt with the latitudinal, seasonal and annual variation of
thunderstorm activity and their relation with meteorological parameters. In this paper, an
attempt is made to study the characteristic variation of thunderstorms and their relationship
with rainfall over the Indian land mass.

This data has been
obtained
from
the
Indian
Meteorological
Department (IMD, Pune,
India). The average aerial
distance between some
of the stations in the
northern latitude is higher
compared to the stations
in the near equatorial belts.
The minimum distance
between the stations in the
lower three belts is nearly
80 km and the maximum
distance is about 130 km.
Thus, the stations are fairly
well separated from each
other. This has effectively
reduced
the
chances
of a single storm being
reported
simultaneously
by two stations. Consistent
data for all the 15 years
was available for only 64
stations and hence the
study has limitations.
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Hydroplaning in Somerset, UK.
7 December 2009
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Winter Scenes near Fort William.
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Monthly mean rainfall data for the same stations were obtained from IMD. The stations
under study spread across the latitude range 8 – 30 °N over the Indian region. Further, the
latitude range 8-30 °N has been split into five belts of equal intervals. Monthly means across
each latitudinal belt have been computed. In addition, the monthly rainfall and data for the
number of thunderstorm days for all the stations were used to work out the seasonal means
(pre-monsoon, monsoon, post- monsoon and winter). By using these means, the seasonal
Rainfall Thunderstorm Ratio (RTR) indices are calculated for the period 1981-1995.

Hartland Point, Devon.
15 November 2009

Figure 2a. Latitudinal
seasonal variation of
thunderstorm activity
during pre-monsoon
season.

© Dave Wiseman

Snow Scenes in Brighton, UK

DISCUSSIONS
Seasonal
Latitudinal
variation of thunderstorm
activity
Warm and humid,
sun
heated
tropical
land surface favours
the
development
of
thunderstorms because
heating is strong close
to the tropics than at
higher latitudes. The period of annual thunderstorm activity across the latitude range 8-30
°N over the Indian region is classified in to four sections, viz. March-May (pre-monsoon
season), June-September (monsoon season), October-November (post-monsoon season)
and December-February (winter season). Monthly mean numbers of thunderstorm days are
plotted against each latitude belt.
The seasonal latitudinal variation of thunderstorm activity across the Indian region
is shown in Figure 2. All the three curves in Figure 2a show a distinct variation throughout
the three latitude ranges over the Indian region. The mean number of thunderstorm days
increases from March to May. Interspacing between the curves shows that as the season
progresses thunderstorm activity increases. This increase is attributed to the increase
in monthly mean surface air temperature. Increase in the frequency of thunderstorm
occurrence with advancement of the pre-monsoon season appears to be the characteristic
feature of the Indian region. A careful examination of the curves also suggests that the
increase in thunderstorm activity from March (4) to April (10) is quite high whereas from April
to May (10.5) there is not much increase in the activity in 5-10 °N latitude range. Inter-month
comparisons reveal that in the month of March the thunderstorm frequency decreases from
the first to the second belt and increases there-after until the last belt. In April and May
the activity declines in the first two belts and increases from the third belt onwards. In
the pre-monsoon season, the intense heating in the afternoon associated with low-level
moisture normally favours the generation of deep isolated convective thunderstorms. The
development of deep isolated convective thunderstorms is the characteristic feature of
tropical land region in the pre-monsoon season. An atmosphere with larger Convectively
Available Potential Energy (CAPE) is likely to produce a stronger updraught and a more
vigorous and electrically active storm.
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The updraught in turn will influence the vertical development of precipitation in the mixedphase region of the cloud where the impact on charge separation appears to be greatest.
Large CAPE can result from either both, strong surface heating and hot boundary layer air
or by the presence of cold air aloft. The CAPE and the updraughts associated with these
pre-monsoon storms are reported to be very high (>1000J/kg) in this season (Rutledge et
al., 1992; Williams, 1992; Manohar and Kesarkar, 2005).
Figure 2b. Latitudinal
seasonal variation of
thunderstorm activity during
monsoon season.

The rate thunderstorm
activity
decreases
in
lower latitudes is highest
(1.22/°N) in April and lowest
(0.5/°N) in the month of
March. Similarly the highest
rate (0.44/°N) of increase
in thunderstorm activity is
observed in the month of
March and lowest (0.26/°N)
in May in mid latitudes.
Figure 2c. Latitudinal
seasonal variation of
thunderstorm activity during
post-monsoon season.

The widespread, higher
activity in lower latitude
belt is consistent with
the earlier results of
Williams,
(1994)
and
Manohar et al. (1999).
Their results revealed that
thunderstorms are more
frequent at low latitudes
where the atmosphere’s
lower layers are heated
mostly by contact with warm ground or water and thereby conditioned for an overturning
process which is essential for the growth of thunderstorms (Kessler, 1982). In the higher
latitudes, the thunderstorm activity increases with maximum rate (0.14/°N) in April and
lowest (0.1/°N) in the month of March. In lower latitude range the activity decreases with
increasing latitudes but in mid and higher latitudes the thunderstorm activity increases.
This result is inconsistent with the general view that thunderstorms are more frequent over
the warm humid regions of the equatorial low-pressure belt. Similar detailed analysis and
results of thunderstorm activity for the tropical regions in other parts of the world are not
available elsewhere.
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This increase in the thunderstorm activity is attributed to the rise in the mean monthly surface
air temperature over the land region and rise in sea surface temperatures during the period
of study (Climatological tables, IMD, 1981-1995). This result is in agreement with earlier
results by Kandalgaonkar et al. (2001) which reveals that warming of sea surface in Arabian
Sea and Bay of Bengal and the thunderstorm activity are closely associated with each other
and this enhancement is linked with the establishment of the southwest monsoon. The
diminishing thunderstorm activity in the lower latitude range is the outcome of the increasing
distance of the belt from the equator and ultimately the decrease in the ground temperature
(Ananthakrishnan, 1991). As a whole, the thunderstorm activity is highest in the lower
latitudes and lowest in the mid latitudes in the pre-monsoon season. The mean curve for
the pre-monsoon season reveals the negative correlation (-0.67) between thunderstorm
and latitude.
Figure 2b shows the seasonal variation of thunderstorm activity in the monsoon season.
Overall, the thunderstorm activity is reduced in monsoon season than in the pre-monsoon
season in the near equatorial region (5-10 °N) and increases there-after with an increase
in latitudes reaching the peak in the higher latitude range i.e. 25-30 °N. The mean curve for
the four months is shown in Figure 2b. It is noted that the thunderstorm activity in monsoon
season is in contrast with the pre-monsoon season and indicates the preponderance of the
thunderstorm activity in the monsoon season. This is consistent with earlier studies of Rao
et al. (1971), and Manohar and Kesarkar, (2005). In monsoon season, the atmospheric
conditions are different from pre-monsoon season. In monsoon season, the Indian land
mass is characterized by high moist air in great depth with suppressed air temperature. The
CAPE values observed in the monsoon season are much below 1000 J/kg. In the upwelling
zone of the monsoon environment the air is moist neutral and the vertical air motions in
this season are not because of CAPE but are the results of synoptic scale air motions
driven by horizontal pressure gradients that in turn are set up by latitudinal gradients in the
surface air temperature (Manohar and Kesarkar, 2005). In pre- monsoon season, the cloud
development over the Indian region is mainly due to intense convective activity, while in the
monsoon season the clouds are mostly characterized by maritime clouds having relatively
lower cloud top with moderate updraughts (Takahashi, 1990).

Figure 2d. Latitudinal
seasonal variation of
thunderstorm activity
during winter season.
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These maritime clouds lead to the minimum cloud electrification than that in the pre-monsoon
season when the atmosphere is conditionally unstable and electrically more active (Williams
et al., 1992). The mean curve of the scatter points in Figure 2b shows a positive correlation.
The correlation (0.97) is significant at 0.1 % level for one degree of freedom.
The thunderstorm activity in the post-monsoon season is shown in Figure 2c. Both the
curves show a systematic reduction in the thunderstorm activity with increasing latitudes.
The thunderstorm activity is higher at lower latitudes in the month of October than in the
month of November and is associated with the convective activity in the disturbed weather
caused during the onset phase of the northeast monsoon season over most part of the
east coast of southern India. Seasonal cyclonic storms develop over the Bay of Bengal and
strike the east coast of southern parts of India during these two months (Weather Summary,
1981-95, IMD; and, Manohar et al.. 1999). Mean curves for post-monsoon season shows a
negative slope with correlation (-0.94).
Figure 2d shows the thunderstorm activity in the winter season. Thunderstorm activity
is minimal in the winter season. The frequency of thunderstorm activity tends to decrease
in the colder season (Kessler, 1982). The seasonal variation of thunderstorm activity is in
agreement with earlier studies by Williams, 1994; 1997.
Monthly latitudinal variation of thunderstorm activity
Figure 3 presents the monthly latitudinal variation of thunderstorm activity in five
latitude belts of 5° intervals each 8-10°, 10-15°, 15-20°, 20-25° and 25-30°N respectively
and important findings have been discussed. Lower three latitudinal belts viz. 8-10°, 10-15°
and 15-20 °N clearly show a typical semi-annual oscillation. In the lowermost belt (8-10 °N),
the first maximum is shared by April and May months and the second is seen in the month
of October. In the second belt, the first maximum occurred in May and the second in the
months of September and October. In the third belt, first maximum has shifted to June and
second has advanced to September. However, the magnitude of second maximum is seen
to be higher than the first maximum. In the fourth belt, the bi-modal variation changes into
uni-modal with maximum activity spread between June and August months. In the last belt,
the activity shifts to a single peak spread between July and August, showing the absence
of semi-annual oscillation seen in lower latitudes. The amplitude of the first peak decreases
with increase in latitude range in first three latitude belts (9.5, 6 and 5 respectively). But in
the last two belts i.e. 20-25 °N and 25-30 °N, the thunderstorm activity amplitudes increased
once again (7, 9). Thus, a clear variation in the pronounced semi-annual character of
thunderstorm activity across the latitudes over the Indian region can be seen. As the
latitudinal range shifts from north to south, it shows double peak in thunderstorm activity,
early and late in the rainy season. On seasonal time scale, the variations in incoming short
wave radiations are responsible for the variations in the meteorological parameters. The
semi-annual character of activity of thunderstorm occurrence is associated with periodic
north-south movement of the sun and consequent upon positional changes of the Inter
Tropical Convergence Zone (ITCZ) over the Indian region. The variation in the signals of
semi-annual oscillations of thunderstorm activity in the lower three belts may be due to the
effect of movements in the high cloud centres with respect to seasons, which is consistent
with the earlier studies of annual migration of the ITCZ (Markson, 1986). The trough seen
in the lower three latitudinal belts in Figure 3 for the months of July and August have been
systematically covered up in the higher latitudinal ranges i.e. 0 20-25 and 25-30 °N. This
infers that the lower thunderstorm activity in the months of July and August in the first three
belts is recovered by high thunderstorm activity in the advancing latitudinal range, i.e. 2030 °N towards the north, where ITCZ is often located nearly east - west across the Indian
subcontinent during these months (Rajkumar et al., 1996).
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The distribution pattern in the two seasons clearly shows that thunderstorm activity in the
lower latitudes in the pre-monsoon shifts northwards and in the monsoon season lies in the
regions where ITCZ is located. These observations and results are in good agreement with
the results of Manohar and Kesarkar (2004) over the Indian region.
Figure 3. Monthly latitudinal
variation of thunderstorm
activity across the
five latitude belts.

RAINFALL
THUNDERSTORM RATIO
(RTR)
The
precipitation
regimes in the tropics
are classified into two
categories:
convective
and stratiform (Williams,
1992; Houze, 1997). The
convective regime refers
to the regions where
precipitation is falling from
young, active convective
clouds.
The
stratiform
classification refers to the
regions where colder, less
active
convection,
with
weaker vertical air motions
predominate (Schumachu,
2003). The rainfall associated
with thunderstorm activity is
mainly due to convection.
This
rainfall
depends
upon the availability of
the moisture during this
convection
(Koteswaram
and
Srinivasan,
1958).
Precipitation in the monsoon
season
is
obtained
mainly from the stratiform
cumulonimbus clouds. In
order to study the prevalence of the above regimes the following method is adopted.
An index introduced by Zipser (1994) - Rainfall to Thunderstorm days Ratio (RTR),
was employed to characterize the prevalence of the two cloud regimes during the two
different seasons. The RTR was computed for the same period of 15 years (1981-1995)
for pre-monsoon and monsoon seasons and the ratios are listed in Table 1. The observed
ranges of RTR in pre-monsoon and monsoon seasons lie between 2-6 and 8-18 respectively
with their mean, standard deviation 3.13, 0.98 for pre-monsoon season and 10.73, 2.84 for
monsoon season.
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This range of variation in RTR is in agreement with the criteria adopted by Zipser (1994),
i.e. RTR<<25 for continental regime and RTR>>25 for maritime regime. The present study
indicates that the RTR in the monsoonal regime is steady and three times larger than that
in the pre-monsoon season. The higher RTR in the monsoon regime is consistent and well
maintained.
The number of thunderstorm days and annual mean rainfall (mm) has been
plotted in Figures 4a and 4b for pre-monsoon and monsoon seasons respectively. The
comparison between seasonal (pre-monsoon and monsoon) mean thunderstorm days and
rainfall reflects two important facts. Firstly, in that out of the 15 years under study, the two
parameters show consistent or parallel behaviour during 10 and 12 years (10 years for the
pre-monsoon and 12 years for the monsoon season). The correlation coefficient between
the two parameters in these two groups of years works out as 0.91 and 0.29. The correlation
coefficient in pre-monsoon is significant at 99.99 confidence level whereas it is insignificant
in monsoon season.
Figure 4. Variation of
rainfall and thunderstorm
activity (a - left) premonsoon, and (b - below)
monsoon.

A similar study, employing
11 years-worth of data
(1970-1980),
was
conducted by Manohar et
al. (1999). It can be noted
that the results of the
present study are similar/
comparable though the
number of stations are
less.
The reasons for the
mismatch, during five
years (1981, 1982, 1983,
1989, and 1990) and
three years (1987, 1988,
and 1989) out of the 15
years under study cannot
be shown separately.
Zipser (1994) also pointed
out similar inconsistency
in analysis of his data
for the stations along
the West African Coast.
The probable reasons for
mismatching between rainfall and number of thunderstorm days may lie in the excess or
deficit activity of one parameter over the other due to unknown reasons at present.
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Table 1. Variation of RTR for the pre-monsoon and monsoon seasons during 1981-1995.

Years
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
Mean
Standard Deviation

Pre-monsoon
4
3
2
4
3
2
3
4
2
6
3
3
2
3
3
3.13
0.98

RTR

Monsoon
10
8
9
10
9
10
8
17
9
11
11
9
11
11
18
10.73
2.84

CONCLUSIONS
The characteristics in the variation of thunderstorm activity are comparable with the
earlier studies carried out with more stations over the Indian region. Conclusions can be
made as follows:
1. In the pre-monsoon season, the thunderstorm activity is widespread in the lower latitudes
and decreases with increasing latitudes. Inter-month comparison of thunderstorm activity
indicates a significant increase in the magnitude of the activity in the lower latitudes in the
month of April and May than in the month of March. In monsoon season, the latitudinal
variation in thunderstorm activity is in contrast with the pre-monsoon season, i.e. the activity
increases with advancing latitudes suggesting the preponderance of thunderstorm activity
in the monsoon season. In post-monsoon season, the thunderstorm activity is widespread
in the near equatorial region and the magnitude is higher in the month of October, which
can be attributed to the onset phase of northeast monsoon season. Thunderstorm activity
is recorded least in winter.
2. The monthly latitudinal thunderstorm activity showed a pronounced semi-annual
character, in the lower latitude belts. This character revealed a systematic variation in their
amplitudes and a phase shift with northward movement of these belts from the equator. The
changes in their variations are recognized as the function of latitude and season and are in
agreement with the seasonal migration of the ITCZ and the solar heating of Indian landmass.
The relation between thunderstorm activity and rainfall in the present analysis did show a
significant trend during a majority of the years. The correlation coefficients between the two
parameters for the pre-monsoon and monsoon seasons were 0.91 and 0.29 respectively.
3. The mean of RTR index experiences a change from an average value of 3.13 in the premonsoon season to 10.73 in the monsoon season. The consistency in higher RTR in the
monsoon season is well maintained.
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TORRO TORNADO DIVISION REPORT:
OCTOBER - DECEMBER 2004
By PAUL R. BROWN and G. TERENCE MEADEN
October 2004 was an unsettled month with only brief anticyclonic spells; there were 13 known
tornadoes (10 definite), one of which was also a waterspout, and 11 reports of funnel clouds (there was
also a waterspout in the Irish Republic). High pressure was much more prevalent throughout November
and the first half of December, often centred near the southwest of the British Isles, and this period
produced no whirlwind reports of any kind. Finally, an unsettled westerly type returned for the second
half of December, during which there were at least 10 tornadoes (nine definite), two of which were also
waterspouts, and one report of funnel clouds. Many of the tornadoes of these months occurred in just
two outbreaks, on the 4th October and 27/28th December.

Tornadoes of 4th October 2004
This day saw one of those occasional autumn cold fronts that produce multiple
outbreaks of (mostly weak) tornadoes as they move quickly east across the country. Often
in these cases it is difficult to distinguish between tornadoes and squalls, and this is reflected
in the following classifications, the uncertain ones being entered here as q rather than TN.
At 0000 GMT an occluded low, 980 mb, was centred south of Iceland, and an
independent frontal system was crossing the British Isles, with a developing wave, 993 mb,
on the cold front over Ireland; by 0600 GMT this cold front (which had entrained the remains
of hurricane Lisa) was accelerating east across England and Wales, the wave by that time
being over southeast Scotland, 988 mb. There was moderate to heavy rain in the vicinity of
the front, and scattered showers behind it.
tn2004Oct04/I Crosswood Reservoir, Pentland Hills, Midlothian (55° 48’ N 3° 30’ W, NT
0657)
Mr James Davidson contacted us about this tornado, which he saw near the
Crosswood Reservoir in the Pentland Hills. He described it as ‘a fair sized tornado’, which
was visible on the ground in fields for about 20 minutes. Although his report was not received
until about six weeks later, he was quite definite about the date, and in view of the other
known tornadoes for this date it seems safe to accept it. He did not, however, give the time
of day (even when asked).
TN2004Oct04/II Huxley to Little Budworth, Cheshire (53° 09’ N 2° 44’ W, SJ 513612 to 53°
10’ N 2° 35’ W, SJ 607642)
A report in the Chester Chronicle described the effects of this tornado at Darley
Hall Farm (SJ 607642), near Little Budworth, where the branch of a tree came flying through
a dining-room window at about 6.15 am (0515 GMT). The owner, Mrs Sheila Jones, said
“The wind just screwed the tops of the trees off.” The event was investigated by Mr Philip
Carden, who also found damage at Huxley (SJ 513612) and Tarporley Golf Course (SJ
563629), where there was much damage to trees, some large branches having been
carried over 50 yards. If these three grid locations are linked they imply a track of 10 km
from westsouthwest.
TN2004Oct04/III Paulton, Somerset (51° 18’ N 2° 30’ W, ST 652566)
The original report of this tornado came third-hand from TORRO’s John Mason,
who heard that at about 7.15 am (0615 GMT) there was “an incredible loud noise, like a gale
but 10 times louder”, which lasted for about 20 seconds.
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At the same time, many large trees along a line 150 yards by 20 feet wide were felled or
snapped in half, while those either side were untouched (information from Mr Andy Davis
of UKweatherworld forum, whose son, Tristan, was a witness to the tornado, and who
heard the characteristic “very loud, high-pitched, intense buzzing” sound). Terence Meaden
visited the area on the 6th October, and confirmed the preceding description, adding that
the vortex, having caused damage to the tree-tops from about five metres upwards, then
passed in a northeasterly direction overhead Orchard Road (which lies at a lower altitude),
where debris from the trees was dropped onto the houses. Force T1-2.
q2004Oct04/I Pool, West Riding of Yorkshire (53° 54’ N 1° 37’ W, SE 2445)
A report in the Bradford Telegraph & Argus headlined ‘Mini tornado rips through
village’ stated that a tree was knocked over, roof tiles removed, and outbuilding roofs torn
off, but gives no clear evidence that a tornado was responsible. The time, according to one
of the residents, was about 7 am (0600 GMT).
TN2004Oct04/IV Cawood, North Yorkshire (53° 50’ N 1° 08’ W, SE 573373)
The Yorkshire Post of the 5th October reported this as ‘Mini-tornado inflicts
damage and terror’, and described how the tops of two large conifer trees were sheared off
in Broad Lane, narrowly missing Mrs Alison Stead and her son, Matthew, who were standing
nearby; the time is not stated, but since they were waiting for a school bus, it must have
been about 8 am (0700 GMT). A greenhouse at a market garden nearby (SE 574370) was
also destroyed by the wind. Force T1-2.
q/tn2004Oct04/II Flaxton, North Yorkshire (54° 03’ N 0° 57’ W, SE 6862)
The Yorkshire Gazette & Herald reported that “Around 8 am [0700 GMT] there was
the most appalling squall of weather which swept through the vale at Flaxton. John Rycroft
had a new steel-sheeted roof sucked off [a barn] by the mini-tornado, and the tiles on the
house roof gathered into a single pile. At Ryton ... metal support posts and netting around
the tennis court [were] ripped out of the ground and laid flat.”
TN2004Oct04/V Thorgill, North Yorkshire (54° 21’ N 0° 54’ W, SE 7096)
The Gateshead Herald reported this as a ‘freak whirlwind’, which damaged the
roofs of cottages, and ripped out about 10 large trees, some of which damaged a wooden
bridge as they fell; Mr Wes Magee (the author) reckoned he had suffered about £3,000
worth of damage in all. It was investigated by Mr Colin Grice of The Weather Outlook forum,
and was found to have had a track from southsouthwest. Time of day not stated. Force T2.
TN2004Oct04/VI Glaisdale, North Yorkshire (54° 26’ N 0° 48’ W, NZ 7705)
This tornado was also investigated by Mr Colin Grice. It, too, had a track from
southsouthwest (other details have since been lost). This and the Thorgill tornado should
perhaps be treated as a single event (one being 11 km northeast of the other), but because
the intervening countryside is open moorland, no evidence could be found to link them.
q2004Oct04/III Kingston-upon-Hull, East Riding of Yorkshire (53° 46’ N 0° 17’ W, TA 134319)
The Yorkshire Post (loc. cit.), when describing the Cawood tornado, mentioned
that at Hull “freak winds sent a chimney stack crashing through a roof of a house” in Bellfield
Avenue at 8.30 am (0730 GMT). Debris fell into a bedroom where a boy and girl were in
bed, but they escaped injury.
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q2004Oct04/IV South Killingholme, Lincolnshire (53° 37’ N 0° 16’ W, TA 1416)
The Grimsby Telegraph of the 5th October reported that gale force winds tore
the roofs off two chicken sheds belonging to Mrs Ellie Ward and Mr David Wilson, which
crashed into a neighbour’s house, causing £6,000 worth of damage. The time is not stated,
but the owners were having breakfast, which ought to fix it as early morning.
tn2004Oct04/VII Cambridge, Cambridgeshire (52° 12’ N 0° 08’ E, TL 4658)
A report on the UKweatherworld forum spoke of tiles flying from a roof accompanied
by a roaring noise at 8.40 am (0740 GMT).
FC2004Oct07 Jersey (Airport), Channel Islands (c 49° 13’ N 2° 12’ W)
Reported in the 0820 GMT METAR from Jersey Airport, with the following additional
information from Mr Frank Le Blancq: time of observation 0755-0805 GMT, seen to the
south, cloud base 2000 ft (Cu) and 4500 ft (Sc), showers 30 minutes before and after the
funnel. At 1200 GMT the British Isles lay between a filling low, 1000 mb, over south Norway
and a high, 1035 mb, in mid-Atlantic, and a weakening north to northwesterly airstream
covered most areas, with broken cloud and scattered showers, these mainly in the north
and west.
FC2004Oct08 Ronaldsway Airport, Isle of Man (54° 05’ N 4° 37’ W, SC 2868)
Reported in the 0820 GMT METAR from Ronaldsway Airport. At 1200 GMT the
previous day’s Atlantic high, now 1030 mb, had extended a ridge across the British Isles.
Despite the high pressure, showers were reported near coasts exposed to the north and
northeast winds (there was even a SFLOC report over the east coast of Ireland in the early
morning).
FC2004Oct13 Combe Martin, Devon (c 51° 14’ N 4° 06’ W, SS 5450)
Seen over the Bristol Channel between Combe Martin and Ilfracombe at 1745
(1645 GMT) by Mr Len Gaughan (information from Alan Rogers of TORRO). At 1800
GMT a low, 994 mb, was moving slowly east near the Isles of Scilly, while its cold front/
occlusion was crossing eastern England and Scotland. There was rain in the frontal zone,
and scattered showers behind it.
FC2004Oct14/I Tobermory, Isle of Mull, Argyllshire (56° 37’ N 6° 04’ W, NM 5055)
Photographs were received from Ms Karen Cox, via the Meteorological Office,
of a funnel cloud reaching at least halfway to the ground, seen over the nearby hills from
Tobermory at 1549 (1449 GMT). Between 0000 and 1200 GMT the low mentioned in the
previous entry moved from south Devon, through West Sussex, to Norfolk, centre 989
mb; further north, a slack area of low pressure covered the country. There were showers,
with local hail and thunder, mainly round the coasts in the morning, but more widely in the
afternoon, and some longer periods of rain near the low centre.
2FC2004Oct14/II Bolton, Lancashire (c 53° 34’ W, 2° 26’ W, SD 7108)
Photographs were received showing two funnel clouds side-by-side, one quite
long, the other fairly short. No further details available.
WS?-TN2004Oct14/I Felpham, West Sussex (50° 47’ N 0° 38’ W, SU 9500)
This tornado, which came to light as a result of the Horsham investigation (see
below), was investigated by members of the UKweatherworld forum, where full details of it
were published, but to which the present authors do not have access.
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Brief details were, however, passed to us by Sam Jowett of TORRO. It appeared to come
in off the sea, the first damage being along the waterfront; elsewhere, there were a good
many roof tiles removed, together with a garage roof, and the door of a garage was blown
through the garage and out through the back wall. The characteristic narrow path of 25 m,
and the fact that people likened the sound to that of a ‘freight’ train (i.e. a goods train), are
good evidence of a tornado. The northern limit of the track was not determined.
tn2004Oct14/II Storrington, West Sussex (50° 55’ N 0° 27’ W, TQ 0814)
Local news reports spoke of tornado damage at Storrington, but no further details
are available.
TN2004Oct14/III Horsham, West Sussex (51° 03’ N 0° 19’ W, TQ 183289 to 51° 04’ N 0°
19’ W, TQ 183302)
Following a report on the BBC weather forecast of a tornado at Horsham in
the early hours of the morning, Tony Gilbert of TORRO carried out a site investigation in
exemplary style later the same day, which revealed the following. At approximately 3.45
am (0245 GMT) a tornado touched down east of Kerves Lane, and travelled on a south
to north track of 1.3 km as far as Bennetts Road, where it retracted; the track width was
up to 100 m, and maximum force T3. There was severe damage to a concrete shed and
to stables, several houses suffered roof damage, a mechanical gate was ripped open,
part of a harvesting machine was thrown 15 metres, a sheet of corrugated roofing was
carried nearly one kilometre, and several trees were uprooted, one large tree being thrown
several metres; trees were twisted off halfway up the trunks, showing the characteristics of
a tornado. Witnesses described the sound as like a ‘jumbo’ jet, and said that it lasted 20
seconds.
An account was published in the West Sussex County Times of the 15th October,
one of whose employees, Ms Jo Bell, described seeing the tornado itself (despite the
darkness of the night): “In the distance I could see a line of black cloud from the sky to
the ground, just moving along. All of a sudden this huge tree ... just bent towards us ... It
snapped in half and didn’t quite reach the house.”
These three West Sussex tornadoes occurred along a 40-km straight line running
from southwest to northeast, and were all evidently associated with the same storm cell,
and could be regarded as a single vortex with intermittent descent to ground level.
fc2004Oct14/III Portslade-by-Sea, West Sussex (50° 50’ N 0° 13’ W, TQ 2505)
Reported in COL, said to have been seen in the morning, but no further details
to hand. (It is not clear whether the location should be Portslade-by-Sea or the nearby
Portslade Village.)
FC2004Oct14/IV Cuckmere Haven, near Seaford, East Sussex (c 50° 45’ N 0° 08’ E, TV
5197)
Mr Glenn Barham sent us this report via Jonathan Webb of TORRO. The funnel
was seen out to sea (in the direction of Seaford Head) at about 1530 (1430 GMT) descending
from the base of a shower cloud. It lasted 10 minutes, but did not reach the sea.
TN2004Oct15 Leicester, Leicestershire (52° 37’ N 1° 10’ W, SK 570025)
A ‘mini-tornado’ was reported in the Narborough Road area at 3.55 pm (1455
GMT). TORRO staff Stuart Robinson, Mark Humpage, and Sam Jowett made separate
visits to the area the following day.
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The main damage was the removal of roof tiles from several houses (nos. 375, 381/383);
witnesses spoke of the ‘deafening roaring noise’ as the wind passed through, and one
said that her ‘entire kitchen shook violently’, while another likened the clouds to ‘a carrot
dangling down from the sky’ (presumably in shape rather than in colour). The maximum
width appears to have been about 15 metres. Force T1. At 1200 GMT a complex area of
low pressure covered the British Isles, with centres of 994 mb over the Hebrides and 991
mb near The Wash; the occluded front associated with the latter centre moved west across
eastern England in the afternoon. There were showers in the west and north, and more
persistent rain (with local thunder) in the east.
FC2004Oct16/I Shrivenham, Oxfordshire (51° 36’ N 1° 38’ W, SU 2489)
Mr Adrian Prestoe reported this via Matt Capper of TORRO. It was seen about 3
pm (1400 GMT), and lasted 3-5 minutes, during which time it slowly lengthened towards the
ground. Although described by the witness as a ‘tornado’ there is no evidence that it actually
reached the ground. At 1200 GMT the previous day’s low, 993 mb, was slow-moving in the
North Sea, with minor fronts and troughs in its circulation. There were showers in many
areas (locally thundery in the west), and more persistent rain in eastern parts of England
and Scotland.
FC2004Oct16/II SW of Northampton, Northamptonshire (c 52° 12’ N 0° 57’ W, SP 7257)
Seen by Mr Roger Smith between 1430 and 1500 (1330-1400 GMT); information
from Sam Jowett of TORRO.
FC2004Oct16/III Brooke, Norfolk (c 52° 32’ N 1° 22’ E, TM 2899)
This was reported on BBC Look East, and confirmed by Dr Charles Briscoe of
TORRO, who contacted the photographer, Mr Phil Garner. It was seen from Woodton,
looking towards Brooke, between 1615 and 1620 (1515-1520 GMT), a very thin funnel
extending about 1500 ft from the cloudbase.
fc2004Oct18 Broadstairs, Kent (c 51° 21’ N 1° 26’ E, TR 3967)
This report was passed to us via Paul Domaille of TORRO. The funnel was seen
at 1620 (1520 GMT) from the base of Cu/Cb clouds to the east of Broadstairs, and lasted
about a minute (observer’s full name not known). At 1200 GMT a rather weak westerly
airstream covered the British Isles associated with a low, 990 mb, off southeast Iceland.
There was variable cloud and scattered showers, these mainly in the west.
WS-TN2004Oct19 Santon, Isle of Man (54° 05’ N 4° 37’ W, SC 3172)
Reported as a funnel cloud in the 1020 and 1050 GMT METARs from Ronaldsway
Airport, and also in the 1050 GMT SYNOP, which stated that it was observed low down near
the horizon to the southeast. An independent report was received from Mr Nick Davies (via
Tony Gilbert of TORRO), who saw “the localised effect on the sea surface, which swirled
upwards toward the bottom of the V in the cloud”, which confirms that it should be classified
as a waterspout. Mr Davis added that Ronaldsway Meteorological Office had informed him
that a member of the public had told them that a waterspout had come ashore at Santon,
where it caused some damage to property; it is not clear if this was the same spout or a
different one.
At 1200 GMT the previous day’s low had drifted south and become complex, with
centres of 987 and 989 mb west of Scotland, and a cold front was moving slowly east across
the Irish Sea.
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The waterspout seems to have occurred just ahead of the front, which was crossing the Isle
of Man at 1200 GMT. Most places had showers or longer spells of rain at times during the
day.
tn?2004Oct21 Sturton by Stow, Lincolnshire (53° 18’ N 0° 39’ W, SK 8980)
This report is too doubtful to be counted, but we include it here in case anything
more concrete should turn up. Paul Knightley of TORRO informed us that his girlfriend’s
mother’s work colleague’s daughter had reported that about 6 pm (1700 GMT), at the time
of a thunderstorm, there was suddenly a very strong wind that blew leaves and debris in
through the front door (which had been left ajar) and up the stairs into a bedroom. Eighteen
months later we received a report from a member who at that time was regarded as
unreliable, describing severe tornado damage to trees, etc., in Lincolnshire on that day. At
1800 GMT a low, 986 mb, was centred near northwest Scotland, and a westerly airstream
with shower troughs covered most of Britain. Showers and thunderstorms occurred quite
widely over England and Wales.
2TN2004Oct28 Corfe Castle, Dorset (50° 38’ N 2° 03’ W, SY 9681)
This tragic event was widely covered in the press. A gentleman and his wife,
together with their daughter and grandchildren, were walking back to the railway station
after a day out, when they were overtaken by a storm. The storm brought down part of a
large pine tree, which fell on the lady, Mrs Pamela Hudson, trapping her and her grandson
underneath. She died at the scene; the grandson escaped with injuries.
Dr Robert Doe and Tony Gilbert of TORRO carried out a site investigation the
following day. This revealed that witnesses had seen two simultaneous tornado vortices at
3.25 pm (1425 GMT). The track was narrow, and 1.5 miles (2.5 km) in length, from Corfe
Common (SY 959808) northward to East Hill (SY 963824), with a maximum strength of T2
in the southern part. Several large trees were uprooted or snapped, a chimney was toppled,
and roof tiles removed; cavity wall insulation was sucked out and filled a house with foam.
During the inquest, on the 7th December (at which Robert Doe, then editor of
the Journal of Meteorology, was called upon to give evidence), Mr Hudson said: “My most
striking recollection is a terrific rushing noise different to any noise I’ve heard before.” The
verdict was of accidental death - an act of God.
At 1200 GMT a deep depression, 964 mb, was slow-moving in the Southwest
Approaches, and a shower trough was moving northeast across Cornwall and northwest
France; this trough would have been in the Dorset area at the time of the tornado. There
were showers over Ireland, and also over southern parts of England and Wales, where
some of them were thundery, while more persistent rain affected the north of Scotland.
rs2004Oct(before 20) Dartford, Kent (c 51° 26’ N 0° 13’ E, TQ 545729)
Miss Kate Walker of Powder Mill Lane was out gardening when 20 crabs fell out of
the sky, some of which struck her as they fell. No date or time of day was given in the report,
which first appeared in News Shopper on the 20th October. As with most such events, it is
impossible to verify.
2FC2004Dec17 Near Gloucester, Gloucestershire (c 51° 52’ N 2° 15’ W, SO 8318)
Two small funnels were seen by TORRO’s Dr Robert Doe from the M5 motorway at
about lunchtime. At 0600 GMT a rapidly-deepening low of 988 mb was moving eastsoutheast
through St George’s Channel; six hours later it was centred over East Sussex as a small
intense low of 979 mb. There was moderate to heavy rain in the south near the low, and
blustery showers elsewhere.
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ws-TN2004Dec17 Rottingdean, East Sussex (50° 48’ N 0° 03’ W, TQ 369023)
Press reports of about half-a-dozen ‘tornadoes’ from Dorset to Sussex and on the
Isle of Wight were received for this day, but most appeared to be no more than a severe
squall in the rear of the intense depression that crossed the area during the morning (which
also caused trouble in north France).
The Rottingdean one, however, was investigated by Peter van Doorn of TORRO,
and was confirmed as a tornado. It occurred about 1230 GMT, and was witnessed by Mr
Adrian Bartup of the Black Lion public house, who described “a terrific wind which tore up
the High Street from the south off the English Channel”. After it had passed he saw “a long
thin swirling column moving away to the north”. The only reported damage was to a metal
post (supporting a Christmas tree), which had been ‘bent double’, together with some fairly
minor damage to trees (the report in the Brighton Argus of the 18th December was found to
have been exaggerated). Force T1-2. A correspondent to the UKweatherworld forum also
reported seeing “a sort of blackish dust funnel moving in the air [which] stretched upwards
towards the clouds continuously changing shape”. This was seen from Roedean, a short
distance west of Rottingdean.
WS-TN2004Dec25 Port Gaverne, Cornwall (50° 36’ N 4° 50’ W, SX 001810)
The Western Morning News of the 30th December published a photograph of this
waterspout taken by Mr Martin Bell from between Port Isaac and Port Gaverne. The picture
shows the spout extending down from the cloudbase and agitating the sea surface. It was
said to have dissipated on reaching the cliffs near Port Gaverne. In a separate report,
Mr Nigel Evans informed Terence Meaden that he had watched it hit the cliff near the
Headlands Hotel; he also supplied three very good photographs of it over the sea. The time
appears to have been 1315 GMT. Force T0. At 1200 GMT a cold northwesterly airstream
covered the British Isles round a complex low with main centre 974 mb in the Skagerrak; a
shower trough was approaching the north Cornish coast. Wintry showers, with local thunder,
occurred widely in the west and north, but most other areas were dry.
Tornadoes of 27/28th December 2004
This was another occasion (like the 4th October) when a cold front produced an
outbreak of tornadoes, this time over Wales and western England. At 0000 GMT on the 28th
a deep low, 958 mb, was centred near Jan Mayen island, and a large high, 1039 mb, was
near the Azores; an active cold front from Yorkshire to Cornwall was moving steadily east,
having cleared western areas during the evening. There was rain on and ahead of the front,
and scattered showers behind it.
TN2004Dec27/I Haverfordwest, Pembrokeshire (51° 48’ N 4° 58’ W, SM 953151 to SM
956150)
BBC Wales reported that a ‘mini-tornado’ struck the Priory Estate area just before
2200 GMT. Tony Gilbert of TORRO spoke to one of the firemen who dealt with the incident,
who confirmed that a garden shed was thrown 50 yards, and about 20 houses suffered roof
damage, two having their roofs completely removed. The BBC also mentioned that a tree
and a lamp-post were brought down, and windows blown out. A similar report appeared in
the Western Mail of the 29th December.
Nicky Lambert-Ford of TORRO inspected the damage on the 29th, and her findings
were as follows. Three streets were affected, viz. Spenser Way, Keats Grove, and Masefield
Drive. One of the residents, Mrs Susan May, said that she first heard a strange sound as of
a railway train approaching, and went to look out of the window, at which point the window
blew in and a tile flew past her head; other damage occurred upstairs.
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Similar effects were found at other houses in the immediate neighbourhood, and several
motor cars were damaged by falling roof tiles. Sam Jowett of TORRO also visited the area,
and found damage a little further west, at Winch Lane, indicating a track length of 320 m
from westnorthwest. The track width (estimated by Nicky Lambert-Ford) was about 70 m.
Force T2.

q/tn2004Dec27/I Wigan, Lancashire (53° 33’ N 2° 41’ W, SD 5506)
This was mentioned as a possible tornado in the Meteorological Office Monthly
Summary for December 2004, but with no further evidence we cannot document it as more
than a squall. It appears to have occurred in the Marsh Green area at 10.10 pm (2210
GMT).

tn2004Dec27/II Johnstown, Carmarthen, Carmarthenshire (51° 51’ N 4° 19’ W, SN 3919)
The Carmarthen Journal of the 5th January 2005 reported this under the headline
‘Tornado leaves a trail of destruction’, and described how roof tiles were removed (including
the whole of a garage roof) at Heol Morfa Brenin, where Mr Richie Parry said: “... Around four
or five houses were affected, but I was the worst hit ...”; while at a builders’ merchants on
the Cillefwr Industrial Estate “Packs of wood were blown off their racks, damaging timber”.
(Time not stated.) Although the evidence here is not sufficient for a confirmed tornado, we
accept it as probable, given that other definite tornadoes are known to have occurred on the
same front. Force T2.

TN2004Dec28/VI Bridgwater, Somerset (51° 08’ N 2° 59’ W, ST 311369)
This tornado was reported in the Western Daily Press and the Bridgwater Times.
Most of the reports of damage came from Longstone Avenue and adjacent streets in the
Sydenham area, where roof tiles were torn off and garden fences and walls were blown
down, causing subsidiary damage. Mr Andy Balsom, who was out walking his dog, said: “I
was walking down Liberty Place ... when I heard this tremendous noise, the wind started to
get up and suddenly massive hailstones the size of large marbles came down ... and that
was when I saw it was a tornado. I could see the rain swirling around in a big column as
wide as the street.” Other witnesses likened the sound to that of a jet engine, and some
spoke of their whole houses shaking or vibrating. The time, according to Ms Jean Godfrey
of Longstone Avenue (given as Longstone Road in the Bridgwater Times), was 12.15 am
(0015 GMT). The event was also reported to us directly by Mr Nick Baxter, who gave the
time as 0040 GMT; he said it appeared to move from southwest to northeast. Force T2.

TN2004Dec27/III Trefenter, Cardiganshire (52° 17’ N 4° 05’ W, SN 575673)
This tornado was reported to the Meteorological Office, and thoroughly
investigated by John Mason of TORRO on the 30th December. The location was Hafodronwn, southwest of Trefenter, and the track was very narrow, less than 10 m, and length
150 m from westnorthwest. The swath could be traced through trees that had had their tops
damaged or taken off (while those either side were unharmed), and onwards past a barn
that had had its ridge tiles (weighing 4-5 kilograms) removed and carried up to 20 m away.
The time was given as between 10.00 and 10.30 pm (2200-2230 GMT), and the noise was
likened to ‘Concorde [a supersonic aircraft] taking off’. Force T1.
Some 18 months later John Mason was contacted by a Ms Rachel O’Dwyer, who
informed him that apparently the same tornado passed over her house at Rhydfudr (SN
596670), two kilometres east of the original location.
TN2004Dec27/IV Llanedi, Carmarthenshire (51° 45’ N 4° 03’ W, SN 587071)
A report in the South Wales Evening Post of the 29th December described how
a ‘mini-tornado’ ripped tiles from roofs in Llanedi (near Pontarddulais). Mrs Sylvia Howells
reported that her daughter, who lives at Clos y Deri, told her that: “The wind only lasted a
minute but it was like being in a mini tornado. The whole house shook and a partly-built
house across the street from her almost collapsed.” About six or seven houses were said
to have been affected, while neighbouring ones were untouched. Another resident added:
“You could see it coming in even though it was dark.’’ Force T1-2.
TN2004Dec27/V Aughton, Lancashire (53° 33’ N 2° 54’ W, SD 404055)
This tornado was reported in several local newspapers for the 29th December
(Cheshire News, Liverpool Echo, Ormskirk & Skelmersdale Advertiser). It affected Whalley
Drive just before 10 pm (2200 GMT), when about a dozen homes suffered damage, mainly
roof tiles removed, and sheds, greenhouses, and garden fences damaged; a conifer tree
was snapped in half. One of the witnesses, Mrs Christine Parker, said it lasted between
10 and 20 seconds. Force T1. Samantha Hall visited the area a few months later, and still
found traces of the damage, but by then other wind effects had occurred, making it difficult
to identify those due to the tornado.

TN2004Dec28/VII Chard, Somerset (50° 52’ N 2° 58’ W, ST 326081)
The Chard & Ilminster News of the 6th January 2005 carried a brief report that a
‘freak tornado’ had ripped down fence panels and blown garden furniture about at the lower
[eastern] end of Glynswood at about 12.30 am (0030 GMT) on the night of the 27/28th
December. Terence Meaden went to Chard a few weeks later, and in addition to confirming
the reported damage in Glynswood, he spoke to a resident of adjacent Furzehill, who heard
the ‘high-powered’ wind noise, and who also lost fence panels; Terence saw damage to TV
aerials and a motor car, and was told of slight roof damage (since repaired). This indicated
a track of at least 300 m from southsouthwest, with a width of 40-60 m. Force T0-1.
TN2004Dec28/VIII Oldland Common, Gloucestershire (51° 26’ N 2° 28’ W, ST 671713)
Terence Meaden carried out a site investigation on this tornado, during which he
found that about 40 houses were damaged, mostly in Brookfield Walk and Tudor Close,
along a track up to 90 m wide and 400-500 m in length, orientated from just south of west to
just north of east (250 to 070 deg.). The time was given by witnesses as 0020 GMT (a report
in the Bristol Evening Post said 0100). Mr Geoff Robinson heard the characteristic roar of
the tornado approaching, passing over his house, then fading into the distance. Another
witness reported seeing the swirling cloud illuminated by street lights. Damage included:
fences and walls blown down, tiles strewn all over the place, TV aerials down, and at least
one fallen tree - all indicative of a T1 tornado.
q/tn2004Dec28/II Portland, Dorset (c 50° 33’ N 2° 25’ W, SY 6972)
The Dorset Echo reported that Mr John Hanson (a taxi driver) was returning to
Weymouth from Grove on the Isle of Portland in the early hours of the morning, when he
“drove into what I can only describe as a mini-tornado. The wind was throwing around lots
of debris which came crashing down on the car breaking a headlight, denting the bonnet,
and damaging the windscreen.”
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Waterspout in the Irish Republic (brief details from Dr John Tyrrell’s Annual Review)
WS2004Oct21 Kinsale gas field, off County Cork (c 51° 29’ N 8° 22’ W, W 72)
This waterspout occurred in the morning, striking the Bravo platform, where
a helicopter was lifted slightly off the deck (see the Sturton by Stow entry above for the
synoptic situation).
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Annual totals for 2004
After a relatively quiet year in 2003, there was a marked increase in tornado reports
in 2004, in part at least because of more favourable weather patterns, but perhaps also as a
result of more efficient reporting, this being the first year of the TORRO on-line Forum. The
known whirlwind totals for the British Isles (including the Irish Republic, for which figures
we thank Dr John Tyrrell) are: 72 tornadoes (64 UK plus eight Eire), of which four of the UK
ones were also waterspouts; 13 other reports of waterspouts (12 UK plus one Eire); and 90
reports of funnel clouds (73 UK plus 17 Eire). These whirlwinds were spread over a total
of at least 74 days during the year. There were also seven reports of land devils, two of
eddy whirlwinds over water, three remarkable showers, and one whirlwind of unknown type.
The figures given here differ slightly from those published in the Annual Review for 2004
because of additional information that has become available in the meantime, and some
reassessments of questionable cases.
ACKNOWLEDGEMENTS
TORRO is extremely grateful to all the members and other correspondents who provided
information on the whirlwinds of 2004, or who carried out site investigations; without their enthusiasm
it would be impossible to produce these reports. Full details are stored in TORRO’s Databank. Further
observations of any of the cases mentioned in the 2004 summaries will be very welcome, as will details
of any previously-unreported cases.

Figure 2. Hautmont tornado track– source: © Climat-Energie-Environnement.

END OF YEAR EDITORIAL
I am going to make this brief but most certainly not without sincerity. This year has been one of the
most difficult years I think I personally, have had to face, and the Journal has suffered from this with
delays and I still cannot apologise enough for this. You all know by now this organisation is my life and
I have been truly overwhelmed by every single person’s understanding and patience throughout these
difficulties - you have all restored my faith in human nature and on behalf of the continuation of severe
weather science, I thank you wholeheartedly for your complete and unwavering support.
I am also astounded, daily, when I think that this Journal has been in production now for
almost 35 years - all completely unaided financially apart from subscriptions that keep us going, and
managed voluntarily all this time. This sincerely must be seen as nothing less than an absolutely
tremendous achievement for all involved - mostly Terence Meaden, who did all the hard work for 27
years laying the table for what we have today - an internationally respected Journal which is growing all
the time. Everyone should be proud, from authors, to subscribers and I am so honoured and privileged
to be a part of it all. Thank you.
So, our anniversary year! We have many things planned including at least two special issues,
many competitions including photography and a “Question of the Month” - you will have to wait for
January’s Editorial for information on this! We will be taking a brief look back at the weather 35 years
ago each month and I am hoping for much more - especially your stories... particularly if you have
been a subscriber since the beginning! We will of course, be having our regular features as well and will
continue publishing global severe weather research which has proven invaluable to further research.
We would not still be here today if it were not for all of you reading this and so as we say
goodbye to a horrible year, I wish you all the best of health and happiness as we venture forward and
a heartfelt thanks to everyone - you, the editorial and photography team, all my family and friends for
particular help with dispatch and as always a special thanks to my brother Keith who constantly gives
his time to help technologically. Merry Christmas everyone, and thank you once again.
Samantha.

Figure 5. Amount of rainfall on 3 August 2008 in the Nord-Pas-de-Calais area – source : Climat-EnergieEnvironnement and DIREN Nord-Pas-de-Calais.
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