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A  SURVEY  OF  DAMAGE  CAUSED  BY  
THE  MONKWOOD,  HAMPSHIRE,  UK  TORNADO  

OF  3  NOVEMBER  2009

By  MATTHEW  CLARK

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

(matthew@ijmet.org)

Incident Location: Monkwood, Hampshire, UK
Investigated by: Matthew Clark
Date of Incident: 3 November 2009
Date of Investigation: 13 November 2009

Abstract: A site investigation was conducted in Monkwood, Hampshire, on 13 November 2009, following 
reports of a possible tornado in the area on 3 November 2009. A damage track 2.0 km long and up to 
100 m wide was found. Damage was substantial in places, including the snapping of many large trees 
and the destruction of a number of outbuildings. Large vertical splinters of wood extending from the 
stumps of trees and vertical splitting of trunks clearly showed that many had been twisted or sheared 
off rather than having been cleanly snapped or uprooted. This, together with the very sharp gradient in 
damage intensity at the edge of the path, strongly suggests tornadic damage as opposed to ‘straight 
line wind’ damage. The survey indicates that the tornado reached T4 on the International Tornado 
Intensity Scale (equating to winds of approximately 52 – 61 ms-1 (115-136 mph)).

Keywords: TORRO, Tornado damage, site investigation, damage survey, storms, International 
Tornado Intensity Scale, T-scale, Hampshire UK.

INTRODUCTION
Numerous reports of damage were received by TORRO following a convective 

storm which occurred on 3 November 2009. To date, nine separate tornadoes have been 
confirmed following site investigations. The storm, which appears to have developed close 
to the apex of a minor frontal wave over Wiltshire, moved east-northeast rapidly, through 
parts of Hampshire and Surrey, before weakening over Kent and moving into the North Sea. 
Although many reports were received on the day of the event, reports of a possible tornado 
in the Monkwood area of Hampshire (~20 km east of Winchester) were not received until 
several days after the event. These reports included video footage of the event caught on 
security camera, from a property in the village. This footage, which was posted online at 
‘You Tube’, showed a sudden dramatic reduction in visibility and substantial debris being 
thrown about for a period of just a few seconds. The time of occurrence obtained from the 
security camera’s timestamp (after correction) is 1217 UTC, which is in excellent agreement 
with the time at which Met Office Doppler radar showed the south-western tip of the parent 
storm, and an associated cyclonic vortex, to have traversed the area. The damage in this 
area was surveyed on 13 November 2009 i.e. ten days after the event. Fortunately, most 
of the damage remained to be seen, though some clearance of debris had occurred which 
prevented the throw-patterns of debris from being assessed in places. Figure 1 shows the 
location of the damage track, as can best be determined from the results of the survey. The 
estimated intensity of damage, following the International Tornado Intensity Scale (Meaden, 
1983), has been given at various points along the track.
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SURVEY  RESULTS
Monkwood lies along the same general west-southwest – east-northeast path 

which is defined by other tornado reports received by TORRO, in association with this storm. 
On the day of the investigation, the village was approached from the west, via Ropley, on an 
unclassified road which runs west-southwest – east-southeast (Petersfield Road). From this 
road, other minor roads traversing the possible path, as defined by all the tornado reports 
received, were inspected for damage. The first of these roads runs south from Ropley before 
turning abruptly to the northwest after about 1.5 km. No damage was found generally in this 
area. However, a small tree of perhaps 20 cm in diameter had been split and snapped, at 
a point extending from about 1 m to 3 m above the ground, on the edge of a field at 51° 04’ 
15” N 1° 05’ 40” W. The felled tree lay towards the northeast. No other damage was noted 
in the immediate surrounds of this tree. The second traverse of the possible path was made 
just over 1 km further east, along the road running from just east of Ropley, south to West 
Tisted. No damage was observed along the length of this road. Travelling further east on 
Petersfield Road, a junction is located at 51° 04’ 36” N 1° 03’ 41” W (location ‘1’ in Figure 1). 
This junction is located within woodland, and close to the bottom of a small, but rather steep, 
stream valley. Some minor tree damage was observed in this area, consisting of a few small 
branches lying on the side of the road. Travelling further east towards Monkwood, the road 
climbs out of the stream valley. Damage soon became more obvious on ascent of this hill. 
Several oaks had quite extensively damaged crowns, with evidence of branches having 
been twisted off. Many branches were lying on the road in piles beneath each of the larger 
trees. It seems most likely that these had been piled up on the roadside verges after the 
event, in order to clear debris from the road. The damage at this point was indicative of T1 
or T2 intensity. Similar damage was noted to a few of the larger trees travelling further east 
into the western edge of Monkwood itself, predominantly on the southern side of the road 
(Figure 2). However, one or two brick built, two storey houses, which were also apparently 
located within the tornado path at this point (51° 04’ 25” N 1° 02’ 50” W; location ‘2’ in Figure 
1) exhibited no signs of damage. 

Figure 1. Map of the tornado damage track through Monkwood. Circled numbers point out locations 
referred to (and numbered) in the main text. Numbers located within the damage track indicate the 

damage intensity on the International Tornado Intensity Scale (T-scale). 
Bottom right hand panel shows location of Monkwood in context of the southern UK.

A small north–south road within Monkwood was next inspected for damage. 
Approximately 80 m south of the junction with Petersfield Road, at 51° 04’ 23” N 1° 02’ 48” 
W (location ‘3’ in Figure 1), a small tree was found on the east side of the road. The trunk, 
which was approximately 20 - 25 cm in diameter, had been snapped entirely within 50 cm of 
the ground, and the felled tree lay towards the northeast. Other larger trees in this location 
had suffered broken and twisted branches, some of which were still attached to the trees 
but sagging towards the ground. Looking both east and west from this point, damage could 
clearly be seen to other tree tops, with many missing and snapped branches evident, some 
large. South of this point, no damage was observed. From this point eastwards, it was 
possible to pick out the track of the tornado with relative ease. The width of the damage 
swathe at this point was estimated to have been in the range 50 – 100 m. 

Figure. 2. Damage to the upper branches of an oak tree. This is typical of the damage observed to a 
number of trees along Petersfield Road on the west side of Monkwood.

A second east–west road running along the southern limit of Monkwood was also 
inspected at this time, all the way back to the junction with Petersfield Road at 51° 04’ 
36” N 1° 03’ 41” W. However, no damage was found. Resuming the survey eastwards on 
Petersfield Road, from the junction with the small north-south road, little further obvious 
damage could be seen, though properties on the southern side of the road between 51° 
04’ 25” N 1° 02’ 33” W and 51° 04’ 25” N 1° 02’ 25” W prevented a good view over the 
suspected tornado track area. No damage was observed on the roadside-facing parts of 
these properties. However, damage to outbuildings located to the south of these properties 
was reported (at and near location ‘4’ in Figure 1), and photographs of this damage were 
posted onto You Tube, together with the security camera footage. Damage included the 
complete destruction of a number of substantial wooden sheds and several smashed 
windows in other outbuildings. Debris appeared to be strewn in a predominantly east – west 
direction. A greenhouse was also hit in which most of the glass was smashed or dislodged 
and the frame severely bent. 
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Corrugated metal sheeting, a piece of which was later found further east (described below) 
was ripped from a small warehouse, most likely that at 51° 04’ 24” N 01° 02’ 29” W (location 
‘5’ in Figure 1). The damage in this area appears generally indicative of T2 – 3 tornado 
intensity. 

Upon reaching the easternmost property located along this row at 51° 04’ 25” N 1° 
02’ 26” W (location ‘6’ in Figure 1), damage was visible from the roadside. This property, a 
bungalow, had evidently suffered roof damage, with temporary plastic sheeting covering the 
whole roof. Although this prevented assessment of the extent of the damage at this time, 
again, an earlier photo of the west facing roof of this property, taken shortly after the event, 
was posted online. This showed removal of about a 20 % of the tiles, mainly from the upper 
half of the roof. However, a chimney stack and chimney pots on the same property had 
apparently not sustained any damage. The damage to this property was therefore rated at 
T1 – 2. 

The most extensive and severe damage was noted in the area immediately to the 
east of the damaged bungalow, from approximately 51° 04’ 25” N 1° 02’ 21” W to 51° 04’ 
25” N 1° 02’ 12” W (location ‘7’ in Figure 1). A large woodland, Dunn’s Plantation, covers the 
whole area. Trees are predominantly tall pines, typical of those found in plantations, though 
an area of deciduous trees also exists, mainly on the northern edge of the woodland close 
to Petersfield Road. The tornado path was very clearly marked through this woodland, and 
was approximately 100 m wide immediately east of the damaged bungalow. Although some 
clearing had been done by the time of the survey, particularly of the felled trees and limbs, 
many (perhaps all) of the tree stumps remained. Almost every pine tree along a swathe 
around 100 – 200 m in length close to the southern edge of the path had been snapped, 
several metres above ground level (Figure 3). 

Figure. 3. Numerous snapped pine trees in the woodland located immediately east of Monkwood.

There was much evidence of twisting in the stumps remaining, with many large vertical 
splinters extending from the point of breakage. Figure 4 shows one example of this. Given 
that the diameter of the tornado at this point was apparently much larger than that of the 
damaged trees’ crowns, the twisting suggests either: i) the presence of much smaller 
vortices within the track which had a diameter of order metres across, or ii) extreme shear 
associated with very strong gradients in wind speed at the outer edges of the tornado vortex 
or inside the ring of maximum horizontal velocity. 

Figure 4. A closer view of the point at which 
one of the pine trees snapped, showing signs 

of twisting. The upper part of this tree lay 
towards the east.

Unfortunately, the direction of fall 
of trees could not generally be determined 
in this area owing to the clear-up work 
already completed by this time. However, 
earlier photographs posted online indicated 
throwing generally to the northeast or 
even north along the northern edge of the 
track, across Petersfield Road. Damage 
to the deciduous trees in the same area 
typically included most of the large limbs 
having been twisted off, again leaving 
large vertically-elongated break surfaces 
and splinters of wood (Figure 5). One tree 
on the northern edge of the path showed 
evidence of a very steep gradient in wind 
speeds, with many of the branches on the 
southern edge of the tree snapped off or 
visibly split, whilst no significant damage 
was evident on the northern side (Figure 
6). Some other smaller trees and bushes 
exhibited extensive downward-folding and 
‘plaiting’ of the smaller branches (Figure 
7). It is possible that these branches were 

more flexible and provided less resistance to the wind than larger branches, therefore 
were not snapped off entirely. An alternative explanation might be that this damage was 
caused by the impact of a falling neighbouring tree. The damage in this area, generally, 
was indicative of a tornado of T3 strength, though the snapping of all the trees along a 
swathe towards the southern edge of the path suggests that the tornado probably reached 
T4 intensity (estimated speeds of 52 – 61 ms-1) for a short period of time. 

East of around 51° 04’ 25” N 1° 02’11” W, the damage track became steadily 
narrower. The easternmost tree damage, consisting of several broken and twisted branches, 
was noted at approximately 51° 04’ 25” N 1° 02’ 05” W. The width of the track had narrowed 
to less than 10 m by this stage. Some 20 m east of this point, a partly folded sheet of 
corrugated metal was found on the woodland floor. Its approximate dimensions were 1 
m x 1.5 m. The sheet was in good condition (no rust) and the presence of fresh, green 
vegetation underneath it suggested that it had only recently been deposited there. The 
most likely explanation therefore is that it was lofted by the tornado and then dropped as 
the tornado dissipated. 
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Inspection of aerial photographs of the 
area, taken before the event, and footage 
captured by the security camera, strongly 
suggest that the corrugated sheeting 
originated from a building located at around 
51° 04’ 24” N 01° 02’ 29” W, as previously 
mentioned (location ‘5’ in Figure 1), 
meaning that it had been carried a distance 
of approximately 500 m to the east. Similar 
sheeting was visible in photographs posted 
online, which were taken just to the east 
of this building. East of the point at which 
the corrugated sheeting was found, the 
main road which runs through Monkwood, 
having turned towards the southeast, 
intersects the extension of the line of 
observed damage. Despite an extensive 
search no damage could be found here, or 
at points to the east, suggesting that the 
tornado had lifted by this stage. 

Figure 6. Tree damage on the southern side 
of Petersfield Road, east of Monkwood. 

This example highlights the steep gradient 
in damage intensity observed close to the 

northern edge of the path.

Figure 5. Substantial damage 
to deciduous (primarily oak) 

trees, in the woodland located 
immediately east of Monkwood. 

Figure 7.
Downward-folding’ of smaller branches in 

trees located within the tornado track, 
to the east of Monkwood.

CONCLUSIONS
 There is little doubt that the 
damage observed in Monkwood was 
caused by a tornado. Features suggestive 
of tornado damage include: 

i) the large vertical splinters of wood 
extending from the stumps of trees, which 
clearly show that many of the branches 
and even whole trees had been twisted 
or sheared off rather than having been 
cleanly snapped or uprooted; 
ii) the extremely strong gradient in 
damage (and implied wind speed) 
observed along the edges of the path; 
iii) where throw patterns of debris could 
be determined, there was evidence of 
throwing in a direction somewhat to the 
left of the tornado track direction (looking 
down-track), which may be indicative of 
cyclonic rotation.
 Although the tornado was at T1 – 2 intensity for the large majority of its lifetime (see 
Figure 1), the maximum intensity has been rated at T4. This makes the tornado the most 
intense to have occurred on this day, and indeed the strongest documented tornado in the 
UK during 2009. The sudden increase in damage severity at the eastern edge of Monkwood 
suggests that the tornado must have intensified very rapidly at this point. It is interesting 
that this intensification was short-lived, with weakening and then the demise of the tornado 
occurring soon afterwards. Given the parent storm motion, which radar sequences suggest 
to have been around 25.6 ms-1, the T3 – 4 phase would have lasted of order 4 – 8 seconds. 
The total path length has been estimated at 2.0 km and the maximum width 100 m. Given 
the same radar-derived storm motion, this suggests that the tornado was on the ground 
for around 80 seconds. It is possible that the tornado commenced 2 – 3 km further to the 
west of the start point shown in Figure 1; for example it may have caused the isolated tree 
damage observed at 51° 04’ 15” N 1° 05’ 40” W. However, the lack of other damage in this 
area, and at locations immediately to the east, argues against extending the track further 
west.

REFERENCES
MEADEN, G. T. (1983) The TORRO tornado intensity scale. Journal of Meteorology, UK, 8, 151–153.
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         SUMMER  THERMAL  COMFORT  IN  
URBAN  OPEN  SPACE  IN  HONG  KONG 

By YUK YEE YAN, KOON KWAI WONG and HO YAN CHENG

Department of Geography, Hong Kong Baptist University, Kowloon Tong, Hong Kong.

yyan@hkbu.edu.hk

Abstract: This study investigated human thermal comfort and perception in three urban open spaces 
in Causeway Bay, Hong Kong. They were Victoria Park, Paterson Street (a full-time pedestrian district) 
and Canal Street East (at Times Square). Microclimatic variable measurements and questionnaire 
interviews were conducted simultaneously at the selected sites during the summer months (May 
to October). It was discovered that the majority of the respondents reported “too warm” to “too hot” 
thermal sensation, particularly in the afternoon when about 30 % felt “too hot”. Respondents preferred 
having stronger wind, lower temperature and drier air. Results of regression analyses discovered that 
temperature was the most significant variable affecting human thermal comfort. The amount of clothing 
was found not to be strongly associated with thermal sensation. Findings of this study provide a better 
insight into urban microclimate in Hong Kong.

Keywords: thermal comfort, urban open spaces, microclimate, Hong Kong.

INTRODUCTION
It is widely agreed that urban open space influences people’s well-being, for 

instance health and quality of life in cities. People, who visit these open spaces, such as 
urban parks, pedestrian districts, urban streets and plazas, will perform various recreation 
and outdoor activities and may experience a variety of sensations related to comfort, because 
these urban landscapes create a local climate different from that of the surroundings. It is 
recognized that microclimate is a prominent factor affecting the way these spaces are used; 
and thermal comfort conditions influence people’s behaviour and usage of urban open 
spaces (Nikolopoulou et al., 2001; Nikolopoulou and Lykoudis, 2007).

Previous studies on the assessment of people’s thermal comfort in different 
open spaces have focused in North American and European cities (e.g. Mertens, 1999; 
Zacharias et al., 2001; Ahmed, 2003; Spangnolo and de Dear, 2003; Stathopoulos et al., 
2004; Thorsson et al., 2004; Oliveira and Andrade, 2007). Little research relating to this 
issue has been done in Hong Kong. Lo et al. (2003) investigated people’s perception of 
the attributes of urban open space in Hong Kong and discovered that microclimate was the 
most important criterion. It was detected that under proper shading in typical summer days 
in Hong Kong, a wind speed of about 1.5-2.5 ms-1 is required for thermal comfort (Cheng 
and Ng, 2008). 

Past research in Hong Kong has provided important information regarding thermal 
comfort in typical summer afternoons (Cheng and Ng, 2008). Additional information is 
required to better understand thermal comfort in various time of the day. The aims of the 
present study are (1) to examine the human response and perception on thermal comfort 
in urban open spaces and, (2) to investigate the relationship between microclimate and 
human actual thermal sensation in these outdoor settings in the mornings, afternoons and 
evenings to obtain daily variations.  

STUDY  AREA
Causeway Bay, located in the northern part of Hong Kong Island, is the study area 

of the present study. 

It is a commercial and residential district with dense, tall buildings and pedestrian crowds. 
Three open spaces were selected for this study. They were the Victoria Park, the pedestrian 
district at Paterson Street and Canal Street East at Times Square (Figure 1). Victoria Park, a 
large urban park with an area of over 19 hectares, is located close to the waterfront (Figure 
2a). Paterson Street is a full-time pedestrian district that provides a safe and comfortable 
walking environment (Figure 2b). Tall buildings are situated on both sides of Paterson 
Street, producing a height/width (H/W) ratio of 5.6. Canal Street East is a narrow street with 
heavy traffic. Times Square is on the east and a bridge is on the west of the street, creating 
a H/W ratio of 3.2. (Figure 2c).

Figure 1.  Locations of the study sites.

METHODS
Field surveys were conducted from 

May 2007 to October 2007. The surveys 
took place at three different time periods: 
morning (7-9 am), afternoon (1-3 pm) and 
evening (7-9 pm) on Tuesday, Friday and 
Saturday during the first week of each 
month. Both structured interviews and 
measurements of microclimatic variables 
(including temperature, wind speed, relative 
humidity and solar radiation) were carried 
out at the three selected urban open spaces 
simultaneously.

Structured Interviews
A questionnaire survey was 

employed to examine people’s thermal sensation, perception and preferences. Perception 
revealed what people felt at the moment, while preference reflected the ideal conditions 
they desired. People walking past or staying in the study areas were randomly selected for 
the survey via face-to-face interviews conducted in Cantonese. 

The questionnaire was designed based on previous studies (Stathopoulos et al., 
2004; Knes and Thorsson, 2006; Oliveira and Andrade, 2007). It included three parts. The 
first part addressed the thermal sensation, perception and preference of the interviewees. 
The respondents were asked to rate their subjective thermal sensation according to a 7-point 
scale (-3: much too cold; -2: too cold; -1: comfortably cool; 0: neutral; 1: comfortably warm; 
2: too warm; 3: too hot), thermal perception of their current environment on a 5-point scale 
(1: strongly disagree; 2: disagree; 3; uncertain; 4: agree; 5: strongly agree) and thermal 
preference on a 3-point scale (1: lower; 2: unchanged; 3: higher). Respondents indicated 
their perception and preferences in relation to temperature, air movement, humidity and 
solar radiation. Types of clothing worn by the respondents were observed and recorded 
in part two. Part three comprised questions of respondents’ demographic characteristics 
including gender and age. 

Measurements of Microclimatic Variables
In order to capture the thermal environment experienced by open space users, the 

microclimatic variables, were measured by portable weather stations (PortLog by Rain Wise 
Inc.) (Figure 3). The weather stations were placed near pedestrian height and at the open 
point in each selected urban open space to avoid the influence of warm facades (Johansson 
and Emmanual, 2006) and to be in the sun during the field surveys. 
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However, this was not possible 
for safety reasons (pedestrian 
traffic) and the actual positions 
were quite far from ideal. 
Measurements were taken every 
5 minutes. 

Amount of Clothing
Clothing creates a 

thermal resistance between the 
human body and the environment. 
In the outdoor environment, 
people wear different clothing in 
different seasons and the choice 
of clothing may vary among 
people in the same season 
(Givoni et al., 2003). It is argued 
that an association between the 
level of perceived thermal comfort 
by an individual and the type of 
clothing worn can be established 
(Penwarden et al., 1978).  In 
order to examine this relationship 
in the present study, the thermal 
resistance of clothing expressed 
in clo units was used. Clo units 
measure the thermal insulation 
required to keep a sedentary 
person comfortable at 21 °C. 

DATA  ANALYSIS
The weather measurements and 

responses to the survey of the three-survey 
periods (morning, afternoon and evening) were 
grouped and averaged. Descriptive statistics were 
employed to portray the thermal environment. The 
responses to the questionnaires were analyzed 
by assuming that respondents’ perception of 
the thermal environment would affect their 
overall thermal comfort, which in turn would 
affect their preference. These relationships were 
evaluated by Pearson’s correlation coefficients. 
To investigate the relationship between the 
respondents’ level of thermal sensation and the 
recorded microclimatic data, multiple stepwise 
regression analysis was applied. 

In addition, the association of thermal sensation and clothing was examined by Pearson’s 
correlation coefficient. These analyses were site and time specific.

RESULTS  AND  DISCUSSION
A total of 2337 people were interviewed during the study period. These respondents 

were at the age between 14 and 80. 

Thermal Environment
Table 1 shows the values of measured weather variables at the three survey time 

periods at the three study sites. The three sites were characterized with high temperatures 
and low mean wind speed. Canal Street East was warmer than other spaces. Mean 
temperature differences between Victoria Park and Canal Street East were 2.6 °C and 4.4 
°C in the morning and evening respectively. Temperatures at Paterson Street were close to 
that at Victoria Park but cooler than that at Canal Street East.
 Windspeeds at the three sites were variable with the highest mean of 2.0 ms-1 at 
Canal Street East in the afternoon. Relative humidity (RH) was the highest at Victoria Park 
at the three survey time periods. Solar radiation was high at both Victoria Park and Canal 
Street East in the afternoon. Paterson Street had the lowest mean of solar radiation of 61.4 
Wm-2 in the afternoon. 

Figure 4.
Frequency distribution of thermal sensation

of respondents.

Figure 2.  Photographs showing:
 (a - top) Victoria Park; 

(b - middle) Paterson Street; and,
 (c - bottom) Canal Street East.

Figure 3.  
Photograph showing the portable 
weather station used in the study.

(b).

(c).

(a).
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It is obvious that urban morphology has immense influence on urban microclimate. 
Victoria Park, an open vegetated area, received high amount of solar radiation that greatly 
affected its temperatures. The park had the highest mean RH among the three sites because 
of its high evapo-transpiration rate. 

Aspect ratio (H/W ratio) is the primary factor causing microclimatic variations in 
Paterson Street and Canal Street East. Canal Street East was the warmest among the three 
open spaces because of its interior location and its H/W ratio of 3.2 that created shading to 
reduce heat loss through long-wave radiation in the evening, and thus high temperatures 
persisted. At Paterson Street, its high H/W ratio of 5.6 blocked most of the solar radiation. 
These findings were in agreement with the notion that deep street canyon (higher H/W ratio) 
will provide more shade, that shortens the duration of solar radiation exposure and reduces 
the amount of absorbed short-wave flux. Thus lower temperature results. 

Thermal Sensation, Perception and Preference
Figure 4 portrays the distribution frequencies of the subjective thermal sensations 

at the three sites. Majority voted for “too warm” or “too hot” at all survey time period at all 
sites. The most stressful time was in the afternoon when about 30 % felt “too hot”. This 
finding is expected as the strong solar radiation adds direct heat flux on the body particularly 
in Victoria Park. In the street canyon, short-wave radiation on building facades is reflected 
(Nichol, 1996) and absorbed by the street surface. Thus thermal discomfort at Paterson 
Street and Canal Street East includes both direct solar radiation and long-wave radiation 
from below.

In the evening, over 20 % voted for “too hot” with the highest of 26.59 % at Paterson 
Street. 

Although the high H/W ratio at Paterson Street helped shading direct solar radiation during 
the daytime, it had a negative effect of reducing heat loss through long-wave radiation to the 
sky in the evening (Johansson and Emmanuel, 2006) and created warmer temperatures, 
i.e. thermal stress. 

Respondents were asked to rate their thermal perception of the current environment, 
and the questions included if “temperature is high”, “wind is strong”, “the air is humid” and 
“the sun is warm”. Responses of thermal perception and preference are presented in Tables 
2-3. In the afternoon at all study sites, over 50 % stated temperatures were high; winds 
were light and solar radiation was strong. Also about half of the respondents felt the air was 
humid. Majority desired higher wind speed, lower temperatures and relative humidity. This 
indicated the persistence of heat stress.

Results of correlation analyses between thermal responses are presented in Table 
4. In general, the correlations between thermal sensation (y) and perception (x) were weak. 
Temperature was the most significant factor affecting overall thermal comfort as indicated 
the highest correlation coefficients (Rxy). Solar radiation, adding direct radian heat flux on 
the body, was another important variable affecting thermal sensation, particularly in the 
afternoon. Weak negative relationship was discovered between wind speed and sensation 
as wind flow brings heat away from the body by convection. For high temperatures in the 
summer, high relative humidity is also a factor causing the sultry sensation.

The signs of Ryz (correlation of thermal preference (z) and sensation (y)) were 
opposite to that of the respective Rxy because of the reverse inclination of perception and 
preference of thermal comfort. Respondents’ preference reflects their desire for an ideal 
thermal condition. They all desired lower temperatures, less humid air and stronger wind 
speed. 

Victoria Park Paterson Street Canal Street East
Morn Noon Eve Morn Noon Eve Morn Noon Eve

T (°C) Max 31.5 34.7 29.9 30.2 34.0 31.0 33.1 38.2 35.0
Min 23.5 23.7 22.7 24.4 25.3 24.8 25.8 27.6 28.3
Mean 27.2 30.6 27.4 27.7 30.4 29.0 29.8 33.6 31.8
SD 2.3 3.0 2.3 1.8 2.5 1.9 2.1 2.5 1.8

WS 
(ms-1) Max 2.1 2.8 2.4 4.7 2.7 2.1 1.8 3.3 2.3

Min 0.1 0.4 0.0 0.7 0.4 0.3 0.6 1.4 0.9
Mean  1.0 1.9 1.0 1.4 1.4 1.1 1.3 2.0 1.5
SD  0.6 0.7 0.6 0.9 0.7 0.5 0.4 0.6 0.3

RH (%) Max 100.0 97.8 90.5 84.0 80.9 81.2 76.9 68.3 66.9

Min 54.3 45.8 61.0 74.2 47.6 55.7 46.0 35.4 45.4
Mean 77.0 64.8 75.5 50.8 61.7 67.6 63.0 52.4 57.9
SD 11.7 13.8 7.1 8.6 9.8 6.3 8.5 8.7 5.8

SR 
(Wm-2) Max 136.6 545.2 16.8 162.9 23.0 580.0

Min  4.8 54.5 0.0 0.0 0.0 29.5
Mean 77.5 312.7 0.9 61.4 10.0 318.1
SD 37.5 149.2 4.0 60.6 8.7 183.2

Victoria Park Paterson Street Canal Street East
Morn Noon Eve Morn Noon Eve Morn Noon Eve

T Strong. dis. 3.50 0.00 4.10 4.30 2.78 0.75 1.45 2.94 2.10
Dis. 21.33 12.89 17.21 27.96 17.01 17.98 29.95 15.07 22.27
Uncert. 16.08 19.53 28.69 17.56 15.28 17.60 23.19 9.93 14.29
Agree 43.36 42.97 30.74 42.29 43.06 44.57 39.61 52.94 49.58
Strong. ag. 15.73 24.61 19.26 7.89 21.88 19.10 5.80 19.12 11.76

WS Strong. dis. 15.38 9.77 20.49 14.70 13.54 12.73 8.70 9.19 7.98
Dis. 62.94 54.30 50.82 55.20 52.43 65.92 61.35 52.57 57.56
Uncert. 12.59 20.70 19.67 13.26 15.63 12.73 14.49 13.97 15.97
Agree 8.74 14.45 7.38 16.13 17.01 8.61 14.98 22.79 17.65
Strong. ag. 0.35 0.78 1.64 0.72 1.39 0.00 0.48 1.47 0.84

RH Strong. dis. 6.29 4.69 5.33 3.58 3.47 2.62 2.42 4.78 2.94
Dis. 24.83 31.64 20.08 30.47 29.86 29.59 26.09 34.19 26.89
Uncert. 16.43 22.27 26.23 12.19 21.53 20.22 18.36 19.12 23.53
Agree 43.71 38.28 38.11 43.01 40.28 41.20 45.89 38.24 42.02
Strong. ag. 8.74 3.13 10.25 10.75 4.86 6.37 7.25 3.68 4.62

SR Strong. dis. 5.94 2.73 15.05 5.90 9.66 6.25
Disagree 32.52 15.63 43.37 27.78 53.62 19.85
Uncert. 13.29 19.92 15.41 11.46 8.21 12.50
Agree 38.46 31.64 22.94 36.11 26.09 34.19
Strong. ag. 9.79 30.08 3.23 18.75 2.42 27.21

Table 1.  Summary of measured microclimatic variables. Abbreviations: T - Temperature; 
WS - Wind speed; RH - Relative Humidity; SR - Solar Radiation; SD - Standard Deviation

Table 2.  Distribution frequency of respondents’ perception to the microclimatic environment (in %). 
Abbreviations: T - Temperature, WS - Windspeed; RH - Relative Humidity; and SR - Solar Radiation. 

The 2nd column refers to: Strongly Disagree; Disagree, Uncertain, Agree, and Strongly Agree.
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      Victoria Park Paterson Street    Canal Street East

Morn Noon  Eve Morn Noon  Eve Morn Noon  Eve

T Lower 76.57 83.20 70.90 68.82 79.86 80.90 63.29 87.87 83.19

Unchanged 23.08 14.45 27.87 29.03 18.75 17.23 33.33 10.66 14.29

Higher 0.35 2.34 1.23  2.15  1.39 1.87 3.38   1.47   2.52

WS Lower 1.05 0.39 0.82  3.23  1.38  0.75 3.38   3.31   2.10

Unchanged 22.03 20.70 16.80 26.52 18.06 13.86 25.12 24.63 20.17

Higher 76.92 78.91 82.38 70.25 80.56 85.39 71.50 72.06 77.73

RH Lower 55.94 52.73 60.66 59.86 55.56 62.55 58.45 57.72 59.24

Unchanged 41.96 43.36 37.70 35.13 39.93 33.71 37.68 37.13 34.45

Higher 2.10 3.91 1.64 5.02  4.51 3.75 3.86   5.15   6.30

SR Lower 36.01 57.81 24.73 40.63 19.32 61.40

Unchanged 52.45 35.55 56.99 51.04 60.39 31.99

Higher 11.54 6.64 18.28  8.33 20.29   6.62

Results of regression analyses that were employed to ascertain the relationship 
of thermal sensation and measured microclimatic variables are presented in Table 5. Solar 
radiation was excluded in the models. Temperature was the only variable that was included 
in all regression models. Wind speed was included in Paterson Street only while relative 
humidity was an important factor in Victoria Park. The weak relationships between thermal 
sensation and measured microclimatic parameters as indicated in the regression models 
may be resulted from acclimatization of hot sultry conditions. 

It is discovered that thermal sensation was positively associated with temperature and 
relative humidity since both high temperature and humidity will cause hot sultry sensation. 
The negative relation with windspeed and thermal sensation suggests that wind flows help 
relieve thermal discomfort by bringing the heat away. 

It is proposed that urban wind speeds of 1.0-2.0 ms-1 are required to sustain thermal comfort 
in shade on sunny days and a higher wind speed up to 5.0 ms-1 in areas exposed to the sun 
will help alleviate thermal discomfort in summer days in Hong Kong (Cheng and Ng, 2006).

Clothing and Thermal Sensation
Table 6 shows the amount of clothing worn by the respondents and the correlation 

between thermal sensation and clothing. The mean clo values were around 0.40 that 
indicated typical summer clothing. Mean clo values were the lowest at Victoria Park as 
compared to other sites at all times. The finding of the highest clo value of 1.02 found in the 
afternoon at Canal Street East was probably the business suits worn by executives during 
workdays. 

Victoria Park Paterson Street Canal Street East
Morn Noon Eve Morn Noon Eve Morn Noon Eve

T 0.368 0.298 0.336 0.260 0.252 0.303 0.135 0.249 0.344
WS -------  ------- -0.190 -0.324 -0.247 -0.343 ------- ------- -------
RH (%) 0.013 0.020 0.028 ------- -------- 0.041 ------- 0.024 -------
Adj r2 0.482 0.373 0.321 0.250 0.315 0.237 0.072 0.201 0.278

Table 5. Results of regression analyses showing the relationship between thermal sensation 
and microclimatic variables. Abbreviations: T - Temperature, WS - Windspeed;  RH - Relative Humidity.

Victoria Park Paterson Street Canal Street East

Morn Noon Eve Morn Noon Eve Morn Noon Eve
Max 0.95 0.97 0.97 0.92 0.91 0.91 0.97 1.02 0.92
Min 0.17 0.12 0.10 0.16 0.10 0.14 0.14 0.14 0.17
Mean 0.354 0.377 0.350 0.405 0.380 0.386 0.402 0.391 0.371
SD 0.108 0.134 0.131 0.136 0.128 0.138 0.150 0.136 0.118
r -0.062 -0.113 -0.264** 0.007 0.127* -0161** -0.110 -0.080 0.030

Table 6. Summary of the amount of clothing worn (in clo unit) and correlation coefficient (r) 
between thermal sensation and clothing (*p<0.05; **p<0.01).

A negligible relationship was observed between clothing amount and thermal 
sensation for the three survey time periods at all sites. This findings revealed that clothing 
might not relate to respondents’ thermal sensation in the present study. People’s clothing is 
influenced by their weather expectation (Nikolopoulou et al., 2001) and is also dependent 
on weather forecast (Stathopoulos et al., 2004). These two factors affect people’s clothing 
before they are in the open space. Further, the choice of clothing varies among individuals 
even within the same season (Oliverira and Andrade, 2007). Fashion also plays a significant 
role in determining clothing worn (Parsons, 2003). Thus the absence of strong association 
with clothing and thermal comfort is expected.

CONCLUSION
The present study is the first attempt to explore thermal comfort in various times of 

the day in Hong Kong. It is discovered that Canal Street East (at Times Square) was the hot 
spot because of its interior location and high aspect ratio. The high H/W ratio of Paterson 
Street blocked most of the solar radiation and had lower temperatures as compared with 
the other two sites. 

Table 3.  Distribution frequency of respondents’ preference to the microclimatic environment  (in %)
Abbreviations: T -Temperature; WS - Windspeed; RH - Relative Humidity; SR - Solar Radiation.

Table 4.  Correlation coefficients between responses to thermal perception (x), thermal sensation (y), 
and thermal preference (z) (*p<0.05; **p<0.01). Abbreviations: T - Temperature, WS - Windspeed; 

RH - Relative Humidity; SR - Solar Radiation.

Victoria Park Paterson Street Canal Street East
  Rxy   Ryz  Rxy   Ryz Rxy   Ryz

Morn T  0.568** -0.501**  0.479** -0.435**  0.309** -0.344**

WS -0.186*  0.388** -0.203**  0.356** -0.155*  0.271*

RH  0.000 -0.122*  0.075 -0.128*  0.107 -0.160*

SR  0.353** -0.468**  0.125* -0.260** -0.016 -0.267**

Noon T  0.587** -0.351**  0.542** -0.315**  0.434** -0.398**

WS -0.115  0.297** -0.142*  0.209**  0.036  0.165*

RH -0.075 -0.015  0.066 -0.128* -0.121*  0.103
SR  0.533** -0.440**  0.426** -0.323**  0.249** -0.355**

Eve T  0.396** -0.399**  0.427** -0.396**  0.543** -0.285**

WS -0.113  0.270** -0.223**  0.273** -0.051  0.255**

RH  0.142* -0.099  0.159* -0.210* -0.088 -0.054
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Victoria Park had the minimum impact of urban morphology, and its temperatures were 
greatly affected by the amount of solar radiation received. The majority of the respondents 
voted for “too warm” and “too hot” for all sites for the three survey periods. High temperature, 
humid air and low wind speed induced hot sultry sensation. Clothing was discovered to be 
negligibly associated with thermal comfort.

Findings of this study showed the influence of urban morphology on thermal 
environment, and evaluation of thermal comfort conditions in urban open spaces. Further 
field studies are required to examine thermal comfort in different street canyons. Such 
studies would provide useful information for climatologists and planners better understand 
urban microclimates in Hong Kong.
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“A photogenic thunderstorm approached Wrightington, W Lancashire, UK from the South during the 
mid-afternoon of 7 September 2010. Here are a collection of images in time order as the storm and 
associated gust front and precipitaion shafts neared and then passed overhead. Lightning was only 
about every minute so I was lucky in capturing the cloud to cloud lightning strike in one of the pics. 
Behind the gust front, the rain was briefly torrential with massive drops and some small hail was also 
mixed in too.”

A  REVIEW  OF  THE  2009  HURRICANE,  TROPICAL  
CYCLONE  AND  TYPHOON  SEASON

By KIERAN R. HICKEY 

Department of Geography, National University of Ireland, Galway, Ireland.

Abstract: 2009 was an exceptionally quiet year as regards hurricanes, tropical cyclones and typhoons 
and this continued the trend of the previous year. This lower activity in most regions is associated with 
a moderate El Niño which existed in the first half of the year. Global fatalities were relatively few and 
damage was light. Two regions had above average activity and this was in the east. and northwest. 
Pacific regions where most of the fatalities and nearly all of the damage occurred in the latter region. 
There were four category 5 events of which three occurred in the northwest Pacific Region. New 
research has shown that improved counting of short-lived events must be taken into account when 
comparing numbers of events over time, also the use of the Madden Julian Oscillation has improved 
forecasting of landfalls of tropical storms

Keywords: Hurricane, Tropical Cyclone, Typhoon, 2009.

INTRODUCTION
 There was a continuation of below average storms during the 2009 season, even 
less than the low of 2008 (Hickey, 2009). 86 tropical storms were recorded of which only 34 
were full blown hurricanes, tropical cyclones and typhoons. Of these only 17 are described 
as being major events (Table 1). Unlike previous years no major catastrophic disaster 
occurred due to hurricanes, tropical cyclones or typhoons. As a result there were relatively 
small numbers of fatalities and relatively limited economic damage. Remarkably, it was a 
category 1 event in the north. Indian region, Cyclone Aile which caused the most number 
of fatalities globally of any event with 825 fatalities. In the northwest Pacific Typhoon Melor 
caused the largest economic damage at $1.5 billion, the only event to exceed the $1 billion 
damage threshold globally. Total global fatalities and missing was estimated at at least 
3378 (including those classified as missing), massively down on last year and total global 
damage at $13.142 billion which is less than 30 % of the previous year’s total (Table 1). 
 The 2009 totals need to be put into the context of moderate to strong El Niño 
occurring during the latter half of the year and well into 2010 and this had a very strong 
impact on the regional distribution of hurricanes, tropical cyclones and typhoons as outlined 
below. Average global temperatures were the fifth warmest on record since 1850.

REGIONAL OVERVIEW
The Atlantic Hurricane Season was well below average as a result of the impact 

of El Niño which helps to suppress Atlantic hurricane activity by increasing the vertical wind 
shear over the Caribbean Sea and tropical Atlantic Ocean.  It was in fact the least active 
since 2006 and had the lowest Accumulated Cyclone Index which measures total cyclone 
energy for over a decade (Met Office, 2009). Only two hurricanes measuring category 3 
Fred or 4 Bill occurred and neither caused significant loss of life and damage (Table 2). The 
Atlantic Hurricane season in total only generated six fatalities and $77 million in damages, 
a total contrast to that of 2008 (Hickey, 2009).
 The North Indian Cyclone Season was also below average with only 1 cyclone 
being recorded which was only a category 1 event. However, Cyclone Aile did cause 825 
fatalities (including 500 missing at least) and over $552 million in damages and this event 
accounts for nearly all of the fatalities and damage that occurred in this region and was the 
worst fatality total globally of any event in 2009. 

1502 BST

1504 BST

1500 BST
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 The Southwest Indian Cyclone Season was also well below average and despite 
having two category 4 events Fanele and Gael there were almost no fatalities and little 
damage in this region.
 The Australian Cyclone Season was near average for 2009 with 3 cyclones of 
note, two category 3 events Billy and Ilsa and one category 4 event Hamish. There were 
almost no casualties and little economic damage but this is more reflective of the nature of 
this region with large uninhabited areas, few urban settlements and little population.
 The South Pacific Cyclone Season was also well below average with no severe 
cyclones recorded whatsoever and this is a new record for this region since systematic 
monitoring for this region began. Unsurprisingly fatalities were very few and damage was 
very small (Table 2).

Plate 1. Satellite imagery of Category 5 Hurricane Rick © Earth Observatory 
[http://earthobservatory.nasa.gov/IOTD/view.php?id=40822].

 The Pacific Typhoon Season was in total contrast to most regions as it had well 
above average typhoon activity and this is reflective of the role of El Niño in enhancing the 
typhoon potential. Six major typhoons were recorded during the 2009 season, there were 
no category 3 typhoons, but there were three category 4 typhoons, and three category 
5 typhoons (Melor, Lupit and Nida). As a result this region was responsible for over two-
thirds of the global fatalities due to hurricanes, cyclones and storms and over 90 % of 
the economic damage. However, it was a category 2 typhoon Ketsana which struck the 
Philippines that caused the most number of fatalities in this region with 687 fatalities.

Region 
No. of 
Storms 

No. of Hurricanes, 
Cyclones and 
Typhoons Overview Fatalities Damage $ billions 

Global 86 34 
Below 
average 3378 13.142 

Atlantic (Hurricane) 9 3 
Below 
average 6 0.077 

North Indian Ocean (Cyclone) 4 1 
Below 
average 845 0.618 

Southwest indian Ocean (Cyclone) 11 5 
Below 
average 32 * 

Australian (Cyclone) 12 3 Near average 5 0.103 

South Pacific Tropical (Cyclone) 6 0 
Below 
average 11 0.065 

Northwest Pacific (Typhoon) 24 14 
Above 
average 2470 12.219 

East Pacific (Hurricane) 20 8 
Above 
average 9 0.06 

 

 
 Name Intensity Month Location Max winds (km/h) Min pressure (hPa) 

H. Bill 4 August N. Atlantic 215 943 

H. Fred 3 September N. Atlantic 195 958 

C. Fanele 4 January SW. Indian 185 930 

C. Gael 4 February SW. Indian 185 930 

C. Billy 3 December Australian 175 950 
C.
Hamish 4 March Australian 215 925 

C. Ilsa 3 March Australian 165 958 

T. Kujira 4 May NW. Pacific 155 940 

T. Vamco 4 August NW. Pacific 165 945 

T. Parma 4 September NW. Pacific 185 930 

T. Melor 5 September NW. Pacific 205 910 

T. Lupit 5 October NW. Pacific 175 930 

T. Nida 5 November NW. Pacific 215 905 

H. Felicia 4 August E. Pacific 230 935 

H. Jimena 4 August E. Pacific 250 931 

H. Rick 5 October E. Pacific 285 906 

H. Neki 3 October E. Pacific 195 956 
 

Table 1 Global and Regional Overview of Hurricanes, Cyclones and Typhoon (HCT) Activity in 2009. 
* = Unknown at this stage but would be very small

Table 2 Most Intense Hurricanes (H), Cyclones (C) and Typhoons (T) in 2009.
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 The East Pacific Hurricane Season was also above average again reflective of the 
impact of the El Niño event and had eight designated hurricanes of which four are category 
3 or above (Table 2). It also had the only other category 5 event Hurricane Rick (Plate 1). 
However there were few casualties and little economic damage as few hurricanes made 
landfall.

INDIVIDUAL  EVENTS
There were only four category 3 events globally this year followed by nine category 

4 events and four category 5 events and the latter is in contrast to the only one category 5 
event in 2008. The numbers of category 3 and 4 events were down on the previous year 
particularly the category 3 events.
 Hurricane Rick a category 5 event in the East Pacific had the strongest recorded 
winds at 285 km/h of any hurricane, cyclone or typhoon in 2009. This was associated with 
the second lowest barometric pressure of any event this year also with a central depression 
of 906 hPa (Table 2). Two other hurricanes from the same region had the next highest wind 
speeds although both were category 4 events, Hurricane Jimena had 250 km/h winds and 
Hurricane Felicia had 230 km/h winds. 
 The lowest pressure of any event was that of Typhoon Nida which had a lowest 
recorded value of 905 hPa. This was a category 5 event and occurred in the NW Pacific 
region. The third lowest pressure readings also comes from a category 5 event from this 
region and this was Typhoon Melor with 910 hPa, also the most economically damaging 
event globally of the whole year. 

RECENT  ADVANCES  IN  UNDERSTANDING  HURRICANES,  CYCLONES  AND  
TYPHOONS

One of the big concerns over recent years has been the apparent growing numbers 
of tropical storms being recorded for the North Atlantic and this growth has been assigned to 
the impact of climate change. However, Landsea et al. (2009) have challenged this idea and 
show that a substantial component of this apparent increase is due to  improvements in the 
recording of short-lived (2 days or less events) and with the advent of satellite imagery the 
likelihood of missing an event is virtually zero, even these short lived events. This highlights 
the need to be much more careful about looking at the long term trends in tropical storm 
frequency given the very significant variation in the quality and quantity of records over time 
and also the banal linking of all changes to climate change as the catch-all reason.  
 Vitart (2009) studies the impact of the Madden Julian Oscillation (MJO) on the 
likely risk of landfall of tropical storms in Australia and North America. This oscillation is a 
major source of predictability in tropical regions and over the time period from less than a 
season down to as little as ten days. This paper highlights the improved predictability of the 
landfall of tropical storms using a dynamical model which can be accurate in predicting the 
MJO up to 20 days in advance using the ECMWF forecast system. This improvement on 
forecasting is as a result of the incorporation of MJO activity into the ECMWF model.
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WEATHER  AND  ME

By RUDY NICKMANN

New Jersey, NY, USA.
 

In January 1954 I was a six year old riding on the subway in New York City with my 
parents. Snow had begun falling while we shopped downtown and as we headed home, I 
stood at my usual position, at the front of the first car, looking out the window and pretending 
to conduct the train.  After a long ride underground we finally approached our home in the 
Bronx. Exiting the  tunnel we swiftly rose onto an elevated railway for the last mile or so to 
our stop. I can still remember staring with wonder at the heavy snow drifting and swirling 
about us. The train had to slow down a number of times while snow was cleared from 
the tracks. This was my first experience with a real snowstorm and it made a powerful 
impression on me. My interest in the weather had been born. Despite of all the years that 
have passed, I can still remember this event in great detail. I began listening daily to the 
radio weather forecasts. In a year or two, when our family purchased its first television set; 
I discovered Tex Antoine, the weatherman on WNBC. What a talent! He really managed 
to cement my interest the weather. Tex did much more than just give a bland forecast. He 
appeared on screen wearing an artist’s smock while standing next to a large easel covered 
with blank sheets of paper. Using a magic marker he drew fronts and pressure systems 
as he gave a running commentary on what we could expect. As he joked, told stories and 
explained the weather, It was obvious that he loved what he was doing.  An accomplished 
cartoonist, he began each forecast by writing the temperature on a blank pad, then as his 
presentation progressed, he would add more and more strokes with his marker. When he 
eventually finished the temperature would be converted to a cartoon reflecting some aspect 
of the day’s forecast. It was always a virtuoso performance. Remember, television was still 
in a primitive state and broadcast weathermen couldn’t rely on splashy graphics, radar feeds 
and live traffic web cams. Tex did it all with wads of blank paper, markers and a wonderful 
imagination.  Unfortunately for his legion of fans, Tex had a lifestyle that was somewhat 
edgy. One New Years Eve, he appeared drunk on camera, slurring his words and finally 
stumbling in mid-sentence off the set. Later, in what was to become a legendary television 
faux pas, he demonstrated appallingly bad taste joking about a news item concerning rape. 
He was immediately fired. 

When I was ten, I pestered my parents into buying me a maximum / minimum 
thermometer that I had noticed in the window of an optician’s office that I passed every 
day on the way to school.  I constructed a simple shelter, nailed it to the north side of a 
maple tree in our backyard and began a life time of weather observing. This proved to be 
a great time for a budding observer. The period from the late 50s to the early 60s provided 
plenty of weather excitement. Heavy snows fell in March 1956 and during the Winter and 
Spring of 1958. The Winter of 1960 – 1961 was a dream come true. Each month provided a 
noteworthy blizzard. New York City’s earliest snowfall greater than 12” occurred on the 12th 
December. January brought the infamous John F. Kennedy inauguration snowstorm. Early 
February was marked by a snowstorm of epic proportions. After a bitterly cold spell during 
the last half of January, a powerful storm moved up the Atlantic coast in early February. 
The snow began with temperatures near 0 °F. As warm moisture-laden air was drawn in 
from the ocean, temperatures rose to the freezing mark. Just to the south of our region, the 
precipitation became a rain / snow mixture but we remained all snow. When it finally ended 
the landscape was completely transformed with huge mounds of snow blocking the streets. 

© THE INTERNATIONAL JOURNAL OF METEOROLOGY  
    September 2010,  Vol.35,  No.353310 © THE INTERNATIONAL JOURNAL OF METEOROLOGY  

    September 2010,  Vol.35,  No.353
311



35th Anniversary Year 35th Anniversary Year

It took a number of days before the roads and sidewalks were cleared and made passable. 
My friends and I spent the next several weeks sledding and engaged in snowball fights.

Hurricane Donna struck on the 12th September 1960. For some reason, despite 
all the storm warnings, school officials didn’t cancel classes. I paid little attention to my 
teachers as the morning wore on, preferring to stare outside at the swaying trees and 
sheets of rain that were pelting the window panes.  Early during the afternoon, through 
some remarkably inept and bungling bureaucratic decision, classes were cancelled and 
we were all sent home, while the storm still raged.  My pals and I trekked through flooded 
streets that were littered with downed tree limbs. I was at that youthful age when getting 
totally soaked while walking through ankle deep water was fun. By the time I made it home 
I was utterly drenched. When I changed into dry clothes I noticed that my feet had turned 
blue. The dye that once colored my cheap socks had actually been transferred to my feet. 

My friends at work learned early of my passion for the weather. A few years ago, 
the official forecast was for heavy snow. I didn’t believe it. Fifty years of weather experience 
told me that the maps didn’t look right for a major snowstorm here in the New York City 
metro region. I announced that there would be no snow, just some rain.  And that’s what 
happened. A few weeks later the forecast was for rain and sleet. This time I was convinced 
we were in for some serious snowfall. I announced this before leaving work and heading 
home. The next morning I woke up and looked out the window at an arctic scene of howling 
winds and blinding snow. Arriving at work after trudging through deep snowdrifts, I quickly 
discovered that my reputation as weather seer was sealed. Everyone was talking about my 
weather forecasting abilities. I became known as the “weatherman”. Obviously, blind luck 
played a major role in my success. No matter, ever since then friends at work constantly ask 
for weather outlooks. People have actually asked me the best week to plan their daughter’s 
wedding or when to go on vacation! Of course, as anyone who has had to make predictions, 
I have learned to couch my prognostications with enough ambiguity that no matter what 
happens I can claim success. 

While my weather hobby has provided me with a lifetime of pleasure and satisfaction it has 
also delivered a number of lows.

When I moved to Minneapolis, Minnesota I rented a room on the top floor of an 
apartment block. A few days after settling in, I decided to mount my weather instruments 
atop the building. I built a new louvered shelter and placed it on the roof. I wasn’t able to 
secure the shelter’s legs firmly but I told myself: “No problem... I’ll take care of it the coming 
weekend.” That night a powerful series of thunderstorms plowed through Minneapolis. Early 
the next morning I climbed up to the roof. My rain gauge was lying off in a corner and my 
thermometer shelter... well, it was nowhere to be seen. Good grief! I walked around the 
perimeter of the roof as I frantically looked down at streets six stories below. There it was 
on the sidewalk. Or at least what appeared to be a remnant of it. The wind had blown it 
off the roof and sent it crashing down into the street below. As I picked up the scattered 
pieces from the sidewalk and between parked cars I realized how lucky I was not to have 
injured anyone. But what hurt the most was the sight of my shattered maximum / minimum 
thermometer. It was the same one my parents had purchased for me so many years earlier. 
I had carried that thermometer with me through college and three years in the army. It 
was with me when I worked as a field geologist prospecting for copper and silver in the 
mountains of Idaho and Montana. It had become sort of a special talisman. And now it was 
reduced into a few pieces of broken glass.

Eventually I lost my job in Minneapolis and decided to move back to New Jersey.  
At this point in my life I was still able to jam all my personal possessions into a subcompact 
Mazda GLC hatchback. 

After a long and cramped three day drive I arrived at my parents’ home. While unpacking 
I noticed that several folders containing all my weather records seemed to be missing. 
After a frantic hours-long search, it hit me. They were gone. I called up some friends back 
in Minneapolis. They searched the lab where I had worked and went to my old apartment 
building. No luck. All the hand written pages of weather notes and the meticulous daily 
observations that I kept from childhood had disappeared. I should never have moved to 
Minneapolis!

One day while thumbing through a magazine in the early 1980s I noticed an ad for 
a digital weather console called the Heathkit ID-4001. It was manufactured by the Heath 
Company in Benton Harbor, Michigan. They produced all sorts of science kits for hobbyists. 
The ID-4001 came with cabled temperature probes that allowed you to display indoor and 
outdoor temperatures. In addition to measuring barometric pressure, a wind sensor unit 
was connected by cable to provide wind speed and direction readings. As soon as I finished 
reading about the Heathkit ID-4001, I knew I had to have one. Like right away. You could 
buy it factory-built or in kit form. Although I had absolutely no electronics experience, I 
decided to build it myself. A few days after placing my order it arrived. Constructing it proved 
to be a daunting task. The kit contained several circuit boards along with hundreds of 
resistors, thermistors, capacitors, semi-conductors, micro-processors and all sorts of parts 
that were a complete mystery to me. After several evenings soldering at the kitchen table 
I was finished. I plugged it in and... it worked! I later purchased a second kit. And when 
the advanced Heathkit ID-5001 kit came out, I bought that too. I kept one console in the 
bedroom and another in the living room. Both had large bright digital displays that could be 
easily read from a distance. They quickly became comforting presences. Then suddenly 
and unexpectedly disaster struck. A year ago I was jarred awake at night by several violent 
claps of thunder that literally shook the house and rattled my bedroom windows. When I 
instinctively glanced over at the Heathkit 4001 weather console I noticed that the display 
had gone blank. I got up and ran down to the living room. I could see that the Heathkit ID-
5001 had also stopped working. The next morning a close inspection revealed that both 
weather consoles had been rendered inoperable. And worse was to come. I discovered 
that my Capricorn II Digital Weather Console was also fried. After climbing up on the roof, 
I found that lightning had hit the metal antennae pole attached to the chimney that I used 
as a mast for my wind sensors. An electrical surge apparently traveled through the sensor 
cables destroying everything in its path. Losing some weather equipment is bad enough 
but I built two of these units myself. I was really despondent. No matter how hard I tried, I 
couldn’t explain this loss to my wife and friends. They just didn’t seem to understand. Heath, 
the company that produced them closed down 20 years ago. They occasionally show up 
on eBay but a complete working system is rare and usually commands premium prices. I 
belatedly learned two important lessons from this tragedy. Wireless weather consoles are 
better than cabled. And always make sure to properly ground your weather mast or tower. 

My interest in the weather has led me to learn new skills. In the early 1980s, after 
I began taking observations with a Capricorn II weather console, I realized that the volume 
of my weather data was rapidly expanding and keeping track of it all was becoming a 
daunting task. I had a printer attached to the Capricorn II’s serial port that was spitting out 
observations every half hour. At the end of each day I was confronted with endless rolls 
of teletype paper. Personal computers had just come on the scene and I assumed that 
I could find some software that would prove helpful. When I couldn’t find any I began to 
study programming. I just wanted to learn enough to save my observations and print out 
simple reports. I quickly found myself obsessed with programming. I learned a number of 
programming languages and to the consternation of my family, spent endless hours holed 
up in the basement, writing and refining computer code. 
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Recently I decided it was time to develop a website and put my weather observations on the 
web. I learned enough web design to cobble one together. I uncovered an important lesson 
during the course of my studies.  The acquisition of new technical skills is much easier if 
you are eager to apply them to a hobby that you feel passionate about. Quite frankly, I never 
would have learned computer programming if it weren’t for my interest in the weather.  

A few days after moving into our new home, I was in the backyard installing my 
thermometer shelter. The neighbours were having a barbecue and as I applied a fresh 
coat of white paint, I noticed that my activities were attracting attention. Finally, a number 
of people walked up to the hedge and introduced themselves. I was offered a beer and 
the conversation immediately turned to the structure I had just installed. Apparently, the 
consensus among my neighbours was that I was a beekeeper and the white louvered box 
was a beehive! I’ve never been particularly out-going but on that day, meeting my new 
neighbours couldn’t have been easier.   
Weather observing is truly a wonderful life-long avocation. Entry level costs are quite low. 
You can begin the hobby without having to spend a great deal. A maximum / minimum 
thermometer and a rain gauge are all you need and they can be purchased at a very 
reasonable cost. As time goes by you can upgrade and add to your site’s instrumentation. 
The weather provides an ever-changing panorama that is never boring. It’s a drama that 
is often riveting and the admission tickets are free. The introduction of the world-wide-web 
has infinitely expanded the scope of possibilities to explore weather and climate. I belong 
to weather clubs in Australia, New Zealand, Germany, Great Britain and the United States. I 
log on to their websites on a regular basis. Most evenings after dinner I retire to my den and 
while seated in a comfortable office chair use a few clicks of a computer mouse to check out 
the weather around the world.  As a young student I could never have imagined any of this! 
(www.bergenfield-weather.com) 
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WEATHER  STATION  READINGS  IN  BERGENFIELD,  
NEW  JERSEY,  USA:  MARCH  2010

By  RUDY  NICKMANN

 March 2010 was the warmest March I have ever experienced here in Bergenfield 
since my records began in 1983. The month started with a snow cover of 9” but a rapid and 
persistent warmup ensued. The average temperature was 47.0 °F (8.3 °C). This is 5.2 °F 
(2.9 °C) above the long-term mean.
 Each day between the 17th and the 20th saw maximum temperatures rise above 
70 °F (21.1 ° C). This is typical of late May or early June... certainly not March. The lowest 
minimum was 27F (-2.8 °C). This was the highest March minimum that I have recorded. It 
was the second wettest March.
 There were three major precipitation events. I recorded 3.03” (77.0 mm)  from the 
12th through the 15th. 1.61” (40.9 mm) fell on the 22nd. Very heavy rains fell between the 
28th and 30th. I measured a total of 3.41” (86.5 mm). Serious street flooding resulted.
ENGLISH UNITS METRIC UNITS

TEMPERATURE PRECIPITATION WIND TEMPERATURE PRECIP
DAY MAX MIN AVG RAIN SNOW SC GUST DIR MAX MIN AVG RAIN SNOW

1 49 35 42 9 31 NW 9.4 1.7 5.6
2 49 27 38 8 11 WNW 9.4 -2.8 3.3
3 40 33 37 0.07 T 5 22 N 4.4 0.6 2.5 1.8 T
4 48 35 42 4 19 N 8.9 1.7 5.3
5 48 34 41 T T 3 24 N 8.9 1.1 5.0 T T
6 57 28 43 2 19 N 13.9 -2.2 5.8
7 60 28 44 T 19 WNW 15.6 -2.2 6.7
8 63 36 50 T 20 WNW 17.2 2.2 9.7
9 64 37 51 T 18 WNW 17.8 2.8 10.3

10 59 31 45 11 ESE 15.0 -0.6 7.2
11 51 42 47 17 NE 10.6 5.6 8.1
12 45 41 43 0.27 29 NE 7.2 5.0 6.1 6.9
13 48 39 44 2.34 50 NE 8.9 3.9 6.4 59.4
14 51 44 48 0.24 39 NE 10.6 6.7 8.6 6.1
15 46 41 44 0.18 24 NNE 7.8 5.0 6.4 4.6
16 65 39 52 19 N 18.3 3.9 11.1
17 70 30 50 12 SW 21.1 -1.1 10.0
18 73 35 54 17 SSW 22.8 1.7 12.2
19 74 36 55 18 WSW 23.3 2.2 12.8
20 77 42 60 19 SW 25.0 5.6 15.3
21 67 46 57 17 E 19.4 7.8 13.6
22 56 49 53 1.61 12 E 13.3 9.4 11.4 40.9
23 54 47 51 0.14 30 NE 12.2 8.3 10.3 3.6
24 63 42 53 31 WNW 17.2 5.6 11.4
25 67 34 51 11 ESE 19.4 1.1 10.3
26 54 34 44 0.12 27 N 12.2 1.1 6.7 3.0
27 46 27 37 17 N 7.8 -2.8 2.5
28 49 29 39 0.23 21 SE 9.4 -1.7 3.9 5.8
29 54 49 52 1.36 26 SE 12.2 9.4 10.8 34.5
30 52 40 46 1.82 30 N 11.1 4.4 7.8 46.2
31 60 45 53 25 N 15.6 7.2 11.4

AVG 56.7 37.3 47.0 13.7 2.9 8.3
SUM 8.38 T 212.9 T
MAX 77 49 2.34 T 50 NE 25.0 9.4 15.3 59.4 T
MIN 40 27 4.4 -2.8 2.5

Figure 1. Weather 
station data for 

Bergenfield, New 
Jersey, USA in March 
2010. Note peak gusts 

are shown in mph.
*SC = Snow Cover

TORRO  TORNADO  DIVISION  REPORT:  
JANUARY - MAY  2009

By PAUL R. BROWN and G. TERENCE MEADEN

The first 10 days of January 2009 were anticyclonic and very frosty, but the rest of the month was milder 
and unsettled, and the only confirmed whirlwind report we have was of a funnel cloud. The first half of 
February was cold and snowy, but the rest of the month was milder and mainly dry: this was another 
very quiet month, with just one waterspout. Westerly types prevailed for much of March, but the third 
week was anticyclonic: there were two tornadoes (one definite) this month, and one funnel cloud (there 
were also a number of events reported as possible tornadoes, but for which the required evidence 
was lacking). April was a warm month, with winds often from between east and south: there was one 
tornado (definite) and six funnel clouds. A cyclonic spell occurred in the middle of May, but the rest of 
the month was westerly or anticyclonic: there was one tornado and one waterspout (both probable), 
and three funnel clouds.

FC2009Jan08 Guernsey (Airport), Channel Islands (49° 26’ N 2° 36’ W)
 A recent funnel cloud (within the past half-hour) was reported in the 1220 GMT 
METAR from Guernsey Airport. At 1200 GMT a ridge of high pressure extended west across 
southern England from a high, 1034 mb, over eastern Europe. Most places were dry and 
rather cold, but Guernsey reported distant showers in the middle of the day.

q/tn2009Jan17 Porth Navas, Cornwall (50° 06’ N 5° 09’ W, SW 7527)
 The Falmouth Packet of the 25th January carried the headline ‘Mini tornado causes 
havoc in Port Navas’, and related how Mr Malcolm Hooper and his wife were woken by 
strong winds, whereupon they saw a ‘mini-tornado’ coming up from Port Navas Creek. Mr 
Hooper described it as: “... solid, opalescent blue with flashing electrical discharges inside 
... It hit us with a solid wall of hail and debris, but lasted only five minutes”. A large pine tree 
was snapped in half, and four other trees were uprooted, damaging a roof, a conservatory, 
and some outbuildings.
 The report gives the date as Saturday of ‘last weekend’; no time of day is stated, 
but from the context it was during the night, although whether it was the early hours of 
Saturday morning or late Saturday evening we do not know. A secondary cold front crossed 
the area between 0000 and 0300 GMT that day, and further vigorous fronts crossed the 
area later the same day, between 1800 and 2100 GMT; but post-frontal heavy showers 
towards midnight seem to have been the likeliest cause of this event (the nearby station of 
Culdrose reported an isolated gust of 65 knots at this time); but it is questionable whether 
the evidence justifies a TN classification.

WS2009Feb03 Off Land’s End, Cornwall (c 50° 04’ N 5° 43’ W, SW 3425)
 A photograph of this waterspout was shown on the BBC (name of photographer 
and time of day not known). As is often the case with waterspouts, the main funnel does not 
extend more than a third of the way from the cloudbase, but agitation of the water surface 
is clearly visible beneath it. At 1200 GMT a low, 985 mb, was drifting slowly west across 
Ireland, while its fronts were moving northwest across Scotland and Ireland. There were 
snow showers in coastal counties of the south, and occasional rain or snow over Scotland 
and Ireland.

FC2009Mar04 Manston (Airfield), Kent (51° 20’ N 1° 21’ E, TR 3365)
 A recent funnel cloud (within the past half-hour) was reported in the 1450 GMT 
METAR from Manston Airfield. 
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At 1200 GMT the British Isles were within the circulation of a large low, 964 mb, near 
the Faeroes, from where a broad trough extended south to the western Mediterranean. 
Showers, wintry at times, affected many areas, especially in the south and west.

q/tn2009Mar07/I Ballyclare (near), County Antrim (c 54° 45’ N 6° 01’ W, J 2891)
 At 1800 GMT a deepening low, 979 mb, was moving northeast past northwest 
Scotland; during the evening its vigorous cold front moved quickly east across western parts 
of the British Isles, and there were several reports of ‘tornadoes’ during this period, but in 
none of them was the evidence strong enough to document them as more than squalls.
 There was a report of damage to trees on a farm near Ballyclare at about 2000 
GMT, the severe winds lasting about 30 seconds and producing a noise like an express train 
(source of the report not known).

q/tn2009Mar07/II Egremont (Keats Drive area), Cumbria (54° 29’ N 3° 32’ W, NY 005109)
 The Whitehaven News of the 9th March reported this as a ‘mini-tornado’, and 
stated that ‘roofs and tiles were blown from houses, car windscreens were smashed, and an 
aviary was blown away’ in the area of Keats Drive, Coleridge Drive, and Croadella Avenue. 
The time was about 2200 GMT, and it lasted 2-3 minutes. (See also the Dundalk entry 
below.)

q/tn2009Mar08? New Cumnock, Ayrshire (55° 23’ N 4° 12’ W, NS 6113)
 The Cumnock Chronicle of the 18th March published an account of damage 
caused by a ‘mini-tornado’ that passed through the village in the afternoon ‘apparently on 
March 8’. It caused some damage to fences and garden sheds, but there is nothing to verify 
a tornado. At 1200 GMT the previous day’s low, now 962 mb, was drifting north near the 
Faeroe Islands, and a brisk unstable westerly airstream covered the British Isles, with minor 
fronts and troughs moving east. Bands of showers, wintry in places, and with occasional 
thunderstorms, affected many areas during the day.

tn2009Mar25 Isleworth (Loring Road), Greater London (51° 28’ N 0° 20’ W, TQ 156763)
 The Hounslow Chronicle of the 30th March reported this as ‘Mini-tornado blows 
through Isleworth’. Mr Kevin Watts (a British Airways manager), of Loring Road, said: “... I 
heard this tremendous rumble and saw my Cyprus Lelandii tree spinning in the garden. The 
top of the tree is at the other end of the garden to the bottom end. If it was just strong wind 
it would have snapped off and fallen right next to the base”. Time of day not stated. At 1200 
GMT a northwesterly airstream covered the British Isles between a low, 991 mb, moving 
southeast through the North Sea and a high, 1029 mb, north of the Azores. Scattered 
showers affected various parts of Britain, and there were a few rather squally ones near a 
shower trough crossing the southeast in the afternoon.

TN2009Mar26 Brundish (Lane Farm), Suffolk (52° 18’ N 1° 20’ E, TM 269715)
 This was reported as a ‘freak tornado’ in the East Anglian Daily Times of the 27th 
March. It occurred at about 1500 GMT, and severely damaged a barn at Lane Farm; the 
farmer, Mr Ian Whitehead, said: “... The first thing we knew was a rumbling and then we saw 
a big red bin being flung through the air. After that we heard this horrible crack and it literally 
just picked up our barn, flinging bits of wood through the air ...”. TORRO members Chris Bell 
and Chris Warner investigated, respectively, the synoptic situation and the site itself (Bell 
and Warner, 2009), and the following is a summary of their admirably thorough account.

 At 1200 GMT a vigorous low, 969 mb, was moving east past the north of Scotland, 
and its cold front was moving southeast across the English Midlands. A narrow band of 
increasingly convective precipitation accompanied the front, and the tornado coincided with 
its passage across Suffolk. The damaged barn was of mainly wooden structure, from which 
two large sections of timber were carried approximately 60 metres; a bin weighing about 
three tonnes (with its contents of animal feed) was knocked over; and another (wheeled) bin 
was moved a short distance, apparently against the general wind direction. Several other 
minor effects of the tornado were noted, including one tree having lost a large branch. The 
width of the tornado was no more than 10 metres, and the identifiable track no more than 
50 metres in length (from westnorthwest), but upwind of the farm was open fields, where it 
is unlikely it would have left any impression. Force T2-3.

TN2009Apr16 Newport (Haisbro Avenue), Monmouthshire (51° 36’ N 2° 59’ W, ST 323900)
 The BBC reported that a ‘tornado’ had damaged roofs in Newport at 1610 (1510 
GMT), and the South Wales Argus published an account on the 17th April. Damage was 
reported in Haisbro Avenue, St Julian’s, where slates were removed from roofs. Nick Coles 
of TORRO visited the area the next day: he found no further damage apart from what had 
already been reported, but did speak to a witness who saw debris circling in the air, and 
who indicated that the track was from approximately southeast to northwest. The conclusion 
was that a weak tornado had briefly reached the ground. Force T1. At 1200 GMT a low, 
999 mb, was slow-moving in the Southwest Approaches, and its cold front was almost 
stationary across South Wales and southern England; an easterly airstream covered the 
rest of Britain. There were showers and local thunderstorms near and to the north of the 
front.

LD2009Apr26 Writtle, Essex (51° 44’ N 0° 25’ E, TL 6706)
 A correspondent reported that while working on his allotment, suddenly there was 
a sound of rushing wind, then various bits of debris (compost bin lid, canes, cabbage stalks, 
etc.) were seen rising about 15 metres into the air; and a polytunnel was destroyed. It 
was all over in about 20 seconds. No time of day was given in the report, although the 
context suggests afternoon. At 1200 GMT a small low, 1005 mb, was drifting southeast in 
the English Channel, and most of England was in a slack pressure gradient between this 
and an Atlantic low, 988 mb, south of Iceland. There was occasional rain or showers in the 
west, but eastern parts of England had a fine day with a good deal of sunshine.

fc2009Apr27 Antrim, County Antrim (54° 42’ N 6° 14’ W, J 1486)
 An anonymous correspondent submitted a report that during a thunderstorm with 
pea- to marble-sized hailstones he thought he may have witnessed a ‘tornado or funnel 
cloud’. Photographs were offered, but the only one received, while definitely of a funnel 
cloud, was obviously unrelated to the event in question. (No time of day was given, although 
it seems likely to have been early evening.) At 1200 GMT a low, 986 mb, was moving 
southeast across Scotland, and its fronts were crossing eastern Britain. There was rain on 
the fronts, and showers, locally thundery, behind (away from western coasts).

fc2009Apr28/I Swansea (Clase), Glamorgan (c 51° 39’ N 3° 57’ W, SS 6597)
 Mr Dale Messer reported that he saw a funnel cloud to the west at about 1236 
GMT (he observed rotation, though his photographs did not show conclusive evidence of 
this). It appeared to be moving to the south or southwest. At 1200 GMT a slack area of 
low pressure covered most of the British Isles, with main centre, 1000 mb, over northwest 
France. 
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Showers and thunderstorms developed in central and southern parts in the afternoon, while 
northern England had more persistent rain.

FC2009Apr28/II Cardiff Bay, Glamorgan (51° 27’ N 3° 11’ W, ST 1873)
 Mr Julian Rudall contacted us to say that he saw what he believed to be a ‘tornado’ 
looking west from Cardiff Bay at approximately 1150 GMT, which was preceded by two 
lightning strikes.

FCs2009Apr28/III Jersey (6-8 km west of Airport), Channel Islands (c 49° 13’ N 2° 18’ W)
 A recent funnel cloud (within the past half hour) was reported in the 1550 GMT 
METAR from Jersey Airport, and additional information from Mr Frank Le Blancq said that it 
was 4-5 miles (6-8 km) to the west, drifting south, between 1532 and 1548 GMT; a second, 
less well-formed, funnel was seen briefly during the same period. And the coastguard at St 
Helier reported seeing a total of six funnel clouds to the westsouthwest, four of which were 
visible simultaneously.

FC2009Apr28/IV Near East Cowes, Isle of Wight (c 50° 45’ N 1° 18’ W, SZ 5095)
 The Isle of Wight County Press (1st May) published a photograph of this funnel 
cloud seen by Mr Mark O’Sullivan while travelling near East Cowes at about 1645 GMT; 
it appeared to be in the direction of West Wight. The photograph, which was taken by 
his daughter, Lotte, shows a short funnel extending about a quarter of the way from the 
cloudbase. In response to this article, several other readers submitted photographs and 
descriptions of the funnel: Mr Bert Paice said it lasted about three minutes, then suddenly 
retracted into the clouds, only to reappear two minutes later in the same place.

FC2009Apr28/V Manston (Airfield), Kent (c 51° 20’ N 1° 21’ E, TR 3365)
 A funnel cloud was reported ‘in the vicinity’ from Manston Airfield in the 1020 GMT 
METAR.

tn2009May07 Kilcreggan (Shore Road), Dunbartonshire (55° 59’ N 4° 50’ W, NS 229805)
 The Helensburgh Advertiser of the 14th May reported this as ‘Tornado hits house’, 
and described how it damaged the home (Osborne) of Mr Bruce Jamieson and Ms Nicola 
Jamieson in Shore Road. According to Ms Jamieson, first there was a hailstorm, “Then 
there was a huge bang and ... one of the kids ... shouted ‘a tornado has just gone past the 
window’ and then there was another bang as the front door blew open and the back door 
was blown off its hinges”. The tornado also bent the flagpole of the house, and tore out 
part of the garden hedge, besides carrying the roof rack of the car over the house, ripping 
guttering from the roof, and moving a parked fibreglass boat across the garden. The whole 
episode lasted only about 30 seconds. The time of day is not recorded in the press report, 
but if the children were of school age it must have been before or after school hours (the day 
being a weekday), and the fact that Mr Jamieson was said to have been out ‘playing football’ 
at the time would seem to point to the evening.
 At 1200 GMT an unstable westerly airstream covered the British Isles in association 
with a low, 972 mb, near the Faeroes, while a new frontal system was approaching Ireland 
and western Scotland. There were showers in western and central Scotland in the morning, 
and a period of quite heavy rain as the next cold front passed through in the evening.

FC2009May10/I Maghera, County Derry (54° 50’ N 6° 41’ W, C 8500)
 Mr Martin McKenna contacted us in respect of two funnel clouds that he recorded 
this month. 

The first was seen between 1510 and 1515 GMT on the 10th, and photographs to which he 
directed us show a short vertical funnel about one tenth of the way to the ground. At 1200 
GMT much of Britain was under the influence of a high, 1025 mb, centred to the west, but a 
frontolysing warm front was edging north over northern England. Despite the high pressure, 
the weather was not entirely dry, showers occurring over parts of Scotland and northern 
England.

FC2009May10/II Todmorden (Stoodley Pike), West Yorkshire (53° 43’ N 2° 03’ W, SD 9724)
 The Todmorden News of the 14th May reported that a reader had submitted a 
photograph of a ‘twister’ above Stoodley Pike, seen at 1430 GMT on the 10th. The picture 
was not published in the electronic version of the newspaper (and we do not know the name 
of the photographer), but what was seen was probably a funnel cloud.

FC2009May14 Wells (near Haybridge), Somerset (c 51° 13’ N 2° 40’ W, ST 5346)
 Several photographs of this funnel cloud were received from Mr Russell Banks, 
one of which was published in the Wells Journal (19th May); we also received a photograph 
from TORRO member Liz Darcy. Mr Banks’s pictures show the funnel initially short and 
thick, but becoming much longer and thinner towards the end of its life; Ms Darcy’s picture 
shows it in its thin stage, when it was at least halfway to the ground. According to Mr Banks 
it formed and retreated four times. He gave the time as 1830 GMT, but Ms Darcy reckoned 
it was between 1735 and 1745, and her time is accepted here. Both witnesses were just 
west of Wells when they saw the funnel, and there was a shower in progress at the time. At 
1800 GMT a complex area of low pressure covered southern Britain, with main centre, 1004 
mb, over the Low Countries, and subsidiary centres over Ireland and southeast England; a 
shower trough lay west to east over southern England. There were bands of showers over 
the southern half of Britain at this time.

q/tn2009May16 Hulland (Bradley Nook Farm), Derbyshire (53° 01’ N 1° 39’ W, SK 236474)
 Several national and local newspapers (e.g. Belper News of the 17th May) reported 
that a ‘tornado’ had caused the (outdoor) stage to collapse at the Bearded Musicians’ 
Festival at Bradley Nook Farm at 1850 GMT; three people were said to have suffered slight 
injuries. Dave Evans, TORRO’s veteran investigator in the area, inspected the site on the 
19th, but although there was evidently a squally shower at the time of the incident, he could 
find no clear evidence for a tornado. At 1800 GMT a low, 986 mb, was slow-moving near 
northwest Ireland; its fronts had cleared most of Britain, but shower troughs were circulating 
round it. Many areas had occasional showers during the day, a few of which were thundery.

q/tn2009May17 Lincoln (Thurlby Crescent area), Lincolnshire (53° 15’ N 0° 31’ W, SK 
986736)
 According to the Lincolnshire Echo (19th May) a ‘small tornado’ caused damage 
in Thurlby Crescent, Searby Road, and Burneside Close (in the Ermine East district of the 
city) ‘on Sunday afternoon’. Tiles were torn from a garage roof, damaging a parked motor 
car as they fell. The report goes on to say “Broken branches, damaged roofs, and destroyed 
garages show clearly the path the twister took”, but in spite of this there is not enough 
evidence here to record this as a tornado, and this view was reinforced by TORRO member 
William Copeland, who visited the area on the 20th. At 1200 GMT the previous day’s low, 
now 992 mb, was still centred west of Ireland, with a variety of fronts and troughs in its 
circulation. Bands of rain or showers affected most parts of England at some time during the 
day.
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ws2009May21 Lough Neagh (east of Ballyronan), County Derry (c 54° 42’ N 6° 32’ W, H 
9585)
 This was the second of the two funnel clouds reported by Mr Martin McKenna (see 
the Maghera entry above). It was seen over Lough Neagh from the shore at Ballyronan 
between 1922 and 1932 GMT, and grew out of the rear of a shower cloud that was moving 
away across the lough to the east. In the photographs to which he directed us the funnel 
appears to be at least halfway to the water surface, and it is likely that the wind circulation 
would have reached the surface as a waterspout (although the view in the pictures is partly 
obscured by precipitation). At 1800 GMT a westerly airstream covered the British Isles 
associated with a low, 1005 mb, off northwest Scotland. Showers were still affecting Ireland 
and Scotland at this time (those over England and Wales having largely died out).

LD2009May24 Willenhall (Lower Lichfield Street), Staffordshire (52° 35’ N 2° 03’ W, SO 
966986)
 The Express and Star (25th May) reported that a ‘mini-tornado’, lasting three 
minutes, raised dust and other debris 20 feet into the air as it passed through a car park 
in Lower Lichfield Street during the afternoon. At 1200 GMT a ridge from the Azores High 
covered England and Wales, while Atlantic fronts were moving into northwestern parts of 
Britain. England and Wales had a fine day with prolonged sunshine - warm inland but much 
cooler with sea breezes on coasts.

Whirlwind in the Republic of Ireland
q/tn2009Mar07 Dundalk (Stadium), County Louth (54° 01’ N 6° 23’ W, J 058089)
 The Argus of the 11th March reported that the wind moved horse starting stalls on 
to the racing track at Dundalk in “what was described as a tornado ... They had been on a 
slight gradient but it took some strength to move the stalls, with usually a tractor necessary 
to do so”. See the Ballyclare entry (above) for a note about the ‘tornado’ reports for this day.

Addition to report for July 2007 (published in I.J.Met. vol. 33, pp. 58-71)
FC2007Jul02/II Cowie, Stirlingshire (56° 05’ N 3° 52’ W, NS 8489)
 Mr Dave Hancox informed us of this late report of a funnel cloud photographed 
by Ms Kate Sludden at some time between 11 and 12 am (1000-1100 GMT), and which 
appears to be unrelated to previously known reports for that date.

Addition to report for July 2008 (published in I.J.Met. vol. 34, pp. 93-99)
FC2008Jul08 Near Kyle of Lochalsh, Ross & Cromarty (c 57° 16’ N 5° 34’ W, NG 82)
 Mr Ewan Walls photographed a well-formed funnel cloud reaching halfway to 
the ground while travelling on the A890 road (exact position not known) towards Kyle of 
Lochalsh at 1536 (1436 GMT). Information from Mr Dave Hancox.

REFERENCE
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THIS  MONTH  35  YEARS  AGO:  SEPTEMBER  1975

To mark the 35th anniversary of the International Journal of Meteorology we continue the 
series of short items about the weather of the corresponding month 35 years ago.

 A changeable westerly pattern prevailed during September 1975, although high 
pressure gave dry spells in the south at times, especially during the first week, when it was 
also quite warm (25.1 °C at Hereford on the 6th). In sharp contrast, a vigorous depression 
moving east along the English Channel on the 13th gave southern Britain a very wet day, 
with over 50 mm of rain in many places (Figure 1), including 97.2 mm in 24 hours at Stanford-
le-Hope (Essex), and 89.0 mm at Bussow Moor Reservoir in Cornwall; and in the northerly 
winds behind the depression on the following day temperatures barely reached 10 °C in 
some places (an abnormally low value for the south in mid-September). Gusts exceeded 
50 knots in a few places, and some lives were lost from small boats. On the morning of the 
16th an early-season air frost occurred quite widely in Wales and central England (-4.2 °C 
at Llandrindod Wells, Radnorshire; -3.2 °C at Warsop, Notts).
 The second half of the month was very unsettled in the north, and vigorous 
cyclonic activity affected the whole of Britain in the last week. Much of central and eastern 
Scotland had over 40 mm of rain on the 17th as an active frontal system moved slowly east; 
and prolonged orographic rain in the Lake District gave a daily fall of 119.6 mm at Honister 
Pass on the 24th. Three days later widespread gales accompanied an intense depression 
(central pressure c. 970 mb) as it moved northeast through the Irish Sea; gusts exceeded 
50 knots in many places, and reached 70 knots at Milford Haven (Pembrokeshire), and 84 
knots at High Bradfield on the Pennines.
 On the 9th a waterspout came ashore on the Cardigan coast near Borth, and two 
other tornadoes occurred, one at Kingston upon Hull, the other at Bradley in West Yorkshire; 
all three were fairly weak. The following day produced another waterspout, seen offshore 
from Whitehaven (Cumbria), and another tornado (T2), at Anchorsholme in Blackpool. On 
the 11th, several waterspouts were seen over the Irish Sea from Cumbria, and another 
came ashore as a tornado (T2) on the Welsh coast at Swansea. All the events of the 9-11th 
occurred in an unstable westerly airstream, in which thunderstorms developed quite widely. 
The Channel depression of the 13th produced a tornado (T2-3) at Barnham (West Sussex) 
in the evening, and the final one of the month occurred at Fishburn (County Durham), in 
association with the intense low of the 27th.

Figure 1. Rainfall amounts over 
England and Wales for the 24-
hour period ending 0900 GMT 

14 September 1975.
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BOOK  REVIEWS 

By  PETER  ROGERS

MONTHLY  COMPETITION

SEPTEMBER’S  QUESTION  OF  THE  MONTH

YOU  COULD  WIN...
An Xplorer2 (pictured) courtesy of www.skyline-technology.co.uk
One year’s free subscription to the IJMet
A copy of Roy Bedford’s book: ‘Yesterday’s Weather’

Just answer the following question correctly!*

Hurricane Blanche formed from a tropical wave on 24 July 1975, 500 miles north 
from Hispanola. On what day did Blanche turn into a hurricane?

* When you have the correct answer, record it and wait until the final question in December’s 
issue of IJMet before sending in your entries. Any incomplete entries will not be valid. Winners will 
be announced in the January 2011 issue of the Journal after all entries which contain the correct 
answers will be placed in a box - an independent judge will pick out the winner’s name. For further 
information please visit our website www.ijmet.org or email us.  GOOD  LUCK!

REEDS MARITIME METEOROLOGY (3rd Edition) By Maurice Cornish and 
Elaine Ives. ISBN 978-1408-11206-9 (2009) Adlard Coles Nautical (an imprint 
of A&C Black Publishers Ltd) 36 Soho Square, London W1D 3QY pb. pp 230 
£27.00
 This is a Revised Edition of a book written primarily for 
serving and trainee deck officers. There are 25 chapters, the first 
dozen or so of which “set the scene”, but with particular emphasis 
on topics that are important to the target readership. Thus, there is 
an important chapter on Visibility.
 The remaining chapters cover general meteorological 
topics, such as ‘Fronts and Frontal Depressions’ ; ‘Anticyclones’; 
‘Weather Forecasting for the Seafarer’, to more specialised topics, 
such as ‘Sea Ice’; ‘Weather Routing’, and ‘Meteorological Aspects 
of Radar’. Appendix 1: ‘Meteorology and care of cargo’ is clearly of 
paramount importance to deck officers and fully deserves its place 
in this book.
 There are numerous charts, tables, maps and boxes, and 
thirteen excellent colour photographs, as well as a chart showing the General Circulation 
of Ocean Surface Currents. Well written and printed, this book should fulfil the needs of its 
intended purchasers as well if not better than the two earlier Editions.  
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