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WAVELET  BASED  HURST  EXPONENT  AND 
FRACTAL  DIMENSIONAL  ANALYSIS  OF 

SAUDI  CLIMATIC  PARAMETERS

By SHAFIQUR  REHMAN

Center for Engineering Research, Research Institute, King Fahd University of Petroleum and 
Minerals, KFUPM BOX 767, Dhahran-31261, Saudi Arabia

(srehman@kfupm.edu.sa)

Abstract: This paper utilizes wavelets technique to calculate the Hurst exponent, the fractal dimensions 
and finally the climate predictability indices of daily average time series of air temperature, surface 
pressure, precipitation, relative humidity and wind speed for nine meteorological stations (Dhahran, 
Gizan, Jeddah, Yanbu, Abha, Hail, Guryat, Turaif and Riyadh) spread over different parts of Saudi 
Arabia. The value of Hurst exponent dictates the degree of persistency of a time series on previous 
values while the fractal dimension provides the information about roughness of the series. The 
meteorological data (daily means of temperature, pressure, relative humidity and wind speed and daily 
totals for precipitation) used in this study covers a period of 16 years starting from 1990 till 2005. The 
Hurst exponents, calculated using wavelet method, were used to find the fractal dimensions for each of 
the meteorological parameters. Finally, the predictability indices of temperature, pressure, precipitation 
and wind speed were used to establish the climate predictability indices. The climate predictability 
indices of precipitation and wind speed time series were found to be independent of the temperature and 
pressure. The predictability indices of individual parameters were found to have persistence behaviour 
for the entire data set while anti-persistence, in most of the cases, for winter and summer data sets.

Keywords: Wavelets, meteorology, Hurst exponent, fractal dimensions, climate predictability index, 
ambient pressure, temperature, relative humidity, precipitation and wind speed.

INTRODUCTION
 The meteorological and the micrometeorological processes evolving in the 
vicinity of the earth surface play an important role on the life cycle of all living beings. The 
abrupt changes in temperature and pressure of the atmosphere result into thunderstorms, 
torrential rains, tornadoes, extreme winds, and so on. The temperature difference between 
the adjacent zones causes movement of the air which generates high winds. The formation 
of high and low pressure zones in combination with temperature changes in the upper 
atmosphere result into precipitation. Hence the understanding of the dependency of these 
parameters on each other and its future trends is required to take necessary preventive 
measures. There are several methods and models both physical and statistical which are 
being used to predict these parameters in future time and special domains.
  Fractal dimensional and Hurst exponent analysis of geophysical time series is 
an established and popular technique for the study of related process dynamics. This 
technique was introduced by Mandelbrot and Wallis through their series of lectures: (1969; 
1968-A; and 1968-B). Abbry et al. (1998) studied the long range dependence of physical 
process using wavelet technique. Katherine and Guy (2001) used the mathematical method 
of wavelets to predict wind conditions using short-term data collected at a site and referred 
to long term data from a meteorological station. Rajesh and Nagarajan (2004) reported a 
systematic analysis of hourly wind speed data obtained from three potential wind generation 
sites (in North Dakota, USA). The power spectra of the data exhibited a power-law decay 
characteristic with possible long-range correlations (Rajesh and Nagarajan, 2004).

EDITORIAL  - HAPPY  NEW  YEAR  TO  ALL

 Happy New Year to everyone and welcome to Volume 34 of IJMet! I cannot believe 
we are here again at the beginning of another year, another year of exciting prospects, new 
people and new features all hoped to deliver research and further interest to each and every 
reader and supporter of this esteemed periodical.
 New features this year include a tutorial section for those of you wanting to learn 
about severe weather and possibly even venture into making your own forecasts. Written 
by Paul Knightley (who, as announced in December has joined the International Editorial 
Board) and our feature writer Matthew Clark, this new section periodically featured will be 
set to grasp any enthusiastic amateur’s mind!
 Another new feature to accommodate the lay reader is Weather and Me. This fun 
new regular article hopes to not only engage more reader interaction but also share our 
passion with other like minded people. To set the ball rolling I am beginning with Journal 
and TORRO staff and in doing so you will all see what the weather means to them as well 
as getting an insight to their character to put to the names you see every day. Starting off 
is TORRO staff member and ambassador for Olympus, Mark Humpage, who in his article 
exudes passion for his truly hair raising, but exciting storm chasing adventures. If any of you 
want to send in an article for this new feature please do so and send any high resolution (at 
least 600 dpi) pictures of yourself and the weather to be included to Weather and Me, IJMet, 
PO Box 972, Thelwall, Warrington, WA4 9DP, UK. 
 Along with these new article features I really hope to begin expanding the 
photographic section - we cannot afford to extend the colour, but I want to try and begin 
including more MetPix and I would like to include sections of review and tutorials on how to 
take severe weather pictures, so if you have any tips or a particular piece of equipment you 
find excellent in the elements then do write in and tell us! I’d like now to take the opportunity 
to congratulate Howard Kirby in his promotion to Photography Director. Howard now has 
sole responsibility in choosing which photos are published and where they go in the Journal 
and also will be organiser of all competitions. I want to thank Howard for all his support and 
efforts in making this section so loved by all. Without him we wouldn’t have the opportunity 
to expand this section.
 Finally I want to thank everyone again for all the support they give to the IJMet 
and me – we couldn’t exist without you all. A special thank you also goes to Lance Tufnell 
whose sharp, quick thinking saved hundreds of weather Journals, including IJMet from 
being burnt to a cinder by donating them to my library archive when a department at his 
University sadly closed. Now I can fulfil far more requests for photocopies of data and past 
articles as my library is much more complete, so thank you Lance. As usual, thanks to my 
family and friends who often assist me with the dispatch process for all the support they give 
me as I embark on a forth year of living a fortunate and dream life working with this Journal 
and TORRO. I assure you my passion is stronger every day and I endeavour to continue to 
try and make a difference by delivering key research and education to help advancements 
in severe weather meteorology and serve the wider public interest. I am truly grateful to 
everyone who sends positive and constructive critical comments as without that I would not 
know what the majority of you all want so please continue to do so.
 So, as we embark on another year of exciting developments, I truly hope that you 
all enjoy the Journal and its new features, that you contribute as often as you can and that 
we can build on this even more for our 35th anniversary in 2010! I wish you a very Happy 
New Year and I hope it is a healthy and happy year for each and every one of you.

Best wishes, Samantha
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The Wavelet method is based on the property that Wavelet transforms of the self-affine 
traces have self-affine properties. Consider n wavelet transforms each with a different 
scaling coefficient ai, where S1, S2, Sn are the standard deviations from zero of the respective 
scaling coefficients ai. Define the ratio of the standard deviations G1, G2,...,Gn-1 as: 

G1=S1/S2, G2=S2/S3,...,Gn-1=Sn-1/Sn       (1)

Estimate the average value of Gi as:     (2)

The Hurst exponent (H) is H=f(Gavg), where f is a heuristic function which approximates 
the Hurst exponent by Gavg for stochastic self-affine traces. BENOIT (1999) sets n=4 and 
coefficients ai=2i for i=0, 1, 2, 3. The mother wavelet used in BENOIT (1999) is a step 
function. The value of Hurst exponent varies between 0 and 1. If H = 0.5, one obtains the 
usual Brownian motion.

Fractal Dimensions
 Fractal dimension is a numerical measure of the roughness of an object. One is 
familiar with one dimension of a straight line, or two dimensions of a plane- but how about a 
fraction dimension between the two? A detailed discussion related to fractal dimensions can 
be found in Turcotte (1997) and Viscek (1989). A relationship between Hurst exponent (H) 
and fractal dimension (D) is given by equation 3 below.  

D = 2-H         (3)

 If the fractal dimension D for the time series is 1.5, we again get the usual Brownian 
motion. In this case there is no correlation between amplitude changes corresponding two 
successive time intervals. Therefore no trend in amplitude can be discerned from the time 
series and hence the process is unpredictable. However, as the fractal dimension decreases 
to 1.0, the process becomes more and more predictable as it exhibits persistence, i.e. the 
future or the past trend is more and more likely to follow an established trend Turcotte (1997). 
As the fractal dimension increases from 1.5 to 2.0, the process exhibits anti-persistence i.e. 
a decrease in amplitude of the process is more likely to lead an increase in the future or 
past. Hence the predictability again increases. The scale independent unit thus gives us 
predictability of the acting process.

Climate Predictability Indices
 The predictability indices for pressure (PIP), temperature (PIT) rainfall (PIR), relative 
humidity (PIH) and wind speed (PIW) time series are calculated as follows:

PIT=2|DT-1.5|        (4)
PIP=2|DP-1.5|        (5)
PIR=2|DR-1.5|        (6)
PIH=2|DH-1.5|        (7)
PIW=2|DW-1.5|        (8)

where DP, DT, DR, DH and DW are the fractal dimensions of pressure, temperature, precipitation, 
relative humidity and wind speed time series, respectively. The climate predictability indices 
for precipitation and wind speed in terms of temperature and pressure predictability indices 
are defined as follows:

 The wavelet analysis is used to investigate the frequency structure of the air 
temperature variability in the Aral Sea region by Valentia et al. (2004). Takaai (2004) 
presented a new numerical calculation method for estimating the instantaneous radiation 
pattern by using the harmonic wavelet transform for a rectangular vibrating plate. Kitagawa 
and Nomura (2003) applied the wavelet transform to the time history of a measured wind 
velocity data and constructed the wavelet-based method in such way that the created time 
history possesses the characteristics similar to those of the natural wind data. The other 
related work reported in the literature includes the work of Unal et al. (2004), Sonechkin et 
al. (1999) and Koscielny-Bunde et al. (2006).
 However these analyses have been mainly used to obtain the fractal dimensions of 
various time series. Only in the last couple of years the linkage between these dimensions 
to the dynamics of the time series of meteorological parameters such as temperature, 
pressure and precipitation has been studied (Rangarajan and Sant, 1997; Rangarajan 
and Sant, 2004; Rangarajan and Ding, 2003; and Siddiqi, Rehman, and Al-Abbadi, 2006). 
Climate over any continent largely comprises four major components namely geographical 
parameters (latitude, longitude and distance from see and height above mean sea level), 
temperature, pressure and precipitation. Since geographical parameters did not change 
significantly and consequently is treated as constant. The climatic dynamics of any country 
or continent will depend on the behaviour of time series of climatic parameters namely 
temperature, pressure, wind speed and precipitation. In this study, the Hurst exponents 
are calculated for all the meteorological parameters and then the fractal dimension. Finally, 
fractal dimensions were used to obtain the predictability indices of individual parameters.

DEFINITIONS  AND  MATHEMATICAL  FORMULATION
 The predictability indices for temperature, pressure, precipitation, relative humidity 
and wind speed were estimated using fractal dimensions which were obtained from Hurst 
exponents of respective meteorological parameters. The Hurst exponents were calculated 
using wavelet method through BENOIT Software (1999). The definitions and a brief 
mathematical concept for the estimation of Hurst exponent, the fractal dimensions and the 
predictability indices are given in this section.

Hurst Exponent
 There are many stochastic processes which have a random component, but also 
exhibit some predictability between an element and the next. In statistics, this is sometimes 
described by the autocorrelation function (the correlation of data set with shifted version of 
the data set). The autocorrelation is one measure of whether a past value can be used to 
predict a future value. A random process that has some degree of autocorrelation referred 
to as long memory process. River flow exhibits this kind of long-term dependence. A 
hydrologist, named Hurst, studied Nile river flow reservoir modelling. The Hurst exponent, to 
be estimated using wavelet method having various kinds of applications is named after him. 
In the recent past, applications of Hurst exponent have attracted attention of researchers 
working in different fields like stock trends, oil well logs, computer network traffic, geophysical 
studies, hydrological problems and meteorological time series analysis, to name some.
 It has been observed by Mandelbrot and Ness (1968-B) that time series for a 
climatic variable corresponds to a Brownian motion. Wavelet analysis is a tool for analyzing 
localized variations in power by decomposing a trace into time frequency space to determine 
both the dominant modes of variability and how those modes vary in time.  This method is 
appropriate for analysis of non-stationary traces, i.e. where the variance does not remain 
constant with increasing length of the data set.  Fractal properties are present where the 
wavelet power spectrum is a power law function of frequency.  
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The maximum temperature 
of 41.6 °C of the daily 
maximum was noticed at 
Riyadh, an in-land location. 
The minimum of -4 °C of 
the daily mean over the 
entire period i.e. from 1990 
to 2005 was observed 
at Guryat, located in the 
northern part of Saudi 
Arabia. The long-term 
mean barometric pressure 
values (Figure 2) were 
found to be almost the 
same for coastal locations 
such as Dhahran, Gizan, 
Jeddah and Yanbu. 

Furthermore, the pressure values were in the range of 950±10 mb for Guryat and Riyadh 
while around 915 mb for Hail and Turaif. The pressure was found to be a minimum of 794 
mb, as expected due to high altitude, for Abha.
 The maximum daily total and the annual average precipitation, over the entire 
period of data reported here, for all the meteorological stations is depicted in Figure 3. The 
annual average precipitation was obtained by dividing the sum of all daily total precipitation 
values by the number of years. The maximum daily precipitation of 125.0 mm was observed 
in Dhahran while a minimum of 25.7 mm in Turaif. The maximum annual mean precipitation 
of 244.8 mm was found in Abha while a minimum of 37 mm in Yanbu. Relatively higher 
precipitation of more than 100 mm was found in Dhahran, Gizan, Abha, Hail and Riyadh. 
The long-term mean relative humidity of more than 50 % was noted at all coastal locations 
and Abha as seen in Figure 4. Lower values of relative humidity were observed for in-land 
locations such as Hail, Guryat, Turaif and Riyadh. Figure 5 shows the long-term mean wind 
speed at all the locations considered in this study. The mean wind speed was found to vary 
between 6 and 9 knots at different locations. Highest wind speed of 35 knots was observed 
in Yanbu.

CLIMATE  PREDICTABILITY  INDEX
 The predictability indices were calculated for all the meteorological parameters 
being used in this study for the entire winter (October to February) and summer (March to 
September) data sets. To study the effect of temperature (PIT) and pressure (PIP) predictability 
on precipitation (PIR) and wind speed (PIW) predictability, the indices are grouped as (PIT, 
PIP, PIR) and (PIT, PIP, PIW) and are summarized in Tables 2 and 3, respectively. The second, 
third and fourth columns correspond to climate predictability index for the entire winter and 
summer data sets, respectively.
 It is evident from the values of the second column that temperature is strongly 
correlated with its previous values for all the locations except Abha for which PIT is less than 
0.5. The coastal locations (Dhahran on the east, Gizan on the south-west, Jeddah on the 
west and Yanbu on the North West coast) have similar predictability characteristics though 
located very differently.  

PICR = (PIT, PIP, PIR)           (9)
PICW = (PIT, PIP, PIW)                                                (10)

 In equations 4-8, the fractal dimensions Ds are taken as the absolute value 
because the predictability increases in two cases when fractal dimension becomes less 
than 1.5 or when it becomes more than 1.5. In the former case, persistence behaviour 
is observed while in the later, an anti-persistence.  In equations 9 and 10, if one of these 
indices comes close to 0, then the corresponding process approximates the usual Brownian 
motion and is therefore unpredictable. If it becomes close to 1, the process is said to be 
very predictable. The main goal of this study is to interpret the interrelationship among 
three climatic parameters from the point of view of fractal dimensions computed by wavelet 
based technique. It is useful to have all three of them represented in a single index. It is also 
interesting to observe that how the three sub-indices change in relation to one another as 
the season change.
 By introducing the predictability indices instead of fractal dimensions, we focus on 
how predictable the process is. This is particularly useful for precipitation and wind speed 
because these two depend on temperature and pressure values. An important factor which 
is not explicitly included in making up the PICR and PICW is the geographical parameters of 
the locations. However, in many cases it is possible that one of the above indices already 
includes the effect of the geographical parameters implicitly.

DESCRIPTION  OF  DATA  AND  SITE  OF  DATA  COLLECTION
 The daily average values of temperature, pressure, precipitation, relative humidity 
and wind speed were obtained from Presidency of Meteorology and Environment (PME), the 
organization which maintains a complete range of meteorological stations at national and 
international airports in the kingdom. The geographical coordinates and the height above 
mean sea level of the stations, the period of data collection and the number of records used 
in the present study are summarized in Table 1. Dhahran, a coastal location, is situated on 
the east coast along the Arabian Gulf while Gizan, Jeddah and Yanbu lie along the Red 
Sea on South West, West and North West coasts, respectively. Climatically these coastal 
locations are identified as highly hot and humid. Abha is a hill station in south-west Saudi 
Arabia while Hail is another station located at high altitude. Guryat and Turaif are located in 
the northern most part of the Kingdom while Riyadh, the capital city is located in the central 
part of the country. Riyadh is known as hot and dry climatic region. Guryat and Turaif are 
known for their cold climate throughout the year.  

Table 1. Meteorological stations used in the study.

Station Latitude Longitude Elevation
(m) Period Records

Dhahran 26°06’ 50°10’ 22 1990-2005 5964
Gizan 16°52’ 42°35’ 5 1990-2005 5964

Jeddah 21°30’ 39°12’ 17 1990-2005 5964
Yanbu 24°07’ 38°03’ 6 1990-2005 5964
Abha 18°13’ 42°31’ 2200 1990-2005 5964
Hail 27°31’ 41°44’ 992 1985-2005 7610

Guryat 30°54’ 41°08’ 542 1990-2005 5964
Turaif 31°41’ 38°40’ 827 1990-2005 5964

 The long-term means, the maximum and minimum of daily average temperature 
values for all the locations are given in Figure 1. The long-term mean temperature was found 
to have the maximum value of 30.2 °C at Gizan while a minimum of 18.6 °C at Abha. 

Figure 1. Long-term minimum, mean and maximum temperatures at 
different locations.
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In summer, it varied between 0.41 at Yanbu and 0.95 at Abha. Furthermore, the precipitation 
predictability indices were also found to be independent of the temperature and pressure 
predictability indices.
  The wind speed 
predictability indices along 
with the temperature and 
pressure indices for all 
the data sets, already 
discussed above, are 
summarized in Table 3. 
The wind speed is found to 
be predictable at coastal 
locations, Abha (hilly side 
in south-west region) and 
the central region (Riyadh) 
as shown in first column of 
Table 3. At other locations, 
the PIW was observed 
to be less than 0.5 and 
hence showed an anti-
persistence behaviour.  

In the whole of the northern region i.e. Guryat and Turaif, and Hail the wind speed was 
unpredictable i.e. PIW less than 0.5 as seen from the second column of Table 3. In winter, 
the wind speed showed persistence behaviour for Gizan, Jeddah, Abha and Riyadh with 
PIW greater than 0.5 while anti-persistence for remaining stations. Dhahran and Abha data 
showed strong correlation between the future and previous values of wind speed with PIW 
greater than 0.5. The wind speed was always found to be unpredictable in Hail, Guryat and 
Turaif and predictable in Abha as observed from values in columns two to four of Table 3. 
Moreover, the wind speed predictability was found to be independent of the temperature 
and pressure predictability indices, irrespective of seasonality.

The temperature predictability process for the hill station Abha was found to be different 
relative to other locations due to its unique characteristic of being located at very high 
altitude. The temperature predictability ceases in winter as shown by PIT values in the third 
column of Table 2. Similarly, in summer the temperature indices showed anti-persistence 
behaviour for all the locations except Jeddah, Yanbu and Guryat.

 The predictability 
index of pressure PIP 
obtained using the 
complete data set exhibits 
strong persistence 
behaviour for all the 
locations as given in the 
second column of Table 2. 
The persistence behaviour 
of pressure vanishes for 
all coastal locations and 
Abha for winter, as seen 
from column three of Table 
2. Furthermore, the PIP 
values during summer 
become greater than 0.5 
for all the locations except 
Gizan and Yanbu. 

Since the predictability values obtained using the full data set and the summer data set 
correspond to each other indicating that summer data set has more resemblance with the 
complete data set relative to winter. The predictability indices for relative humidity (PIH), not 
listed here, varied between 0.58 for Riyadh and 0.91 for Gizan i.e. the process was strongly 
predictable for all the stations when evaluated using the complete data set between 1990 
and 2005. The relative humidity process was predictable for all the stations except Abha, 
Hail, Riyadh and Turaif during winter where PIH values were less than 0.5. During summer 
the relative humidity predictability process almost ceased for Gizan and Yanbu. 

Table 2. Climate predictability indices for temperature, pressure and precipitation.

Station Entire Data Set
PIC = (PIT, PIP, PIR)

Winter 
PIC = (PIT, PIP, PIR)

Summer
PIC = (PIT, PIP, PIR)

Dhahran (0.73, 0.86, 0.98) (0.10, 0.48, 0.89) (0.32, 0.51, 0.80)
Gizan (0.83, 0.60, 0.66) (0.17, 0.17, 0.63) (0.29, 0.22, 0.83)

Jeddah (0.71, 0.79, 0.58) (0.19, 0.34, 0.71) (0.62, 0.68, 0.88)
Yanbu (0.77, 0.87, 0.68) (0.19, 0.24, 0.72) (0.72, 0.33, 0.41)
Abha (0.45, 0.77, 0.79) (0.11, 0.45, 0.96) (0.43, 0.76, 0.95)
Hail (0.95, 0.67, 0.86) (0.30, 0.64, 0.81) (0.17, 0.58, 0.81)

Guryat (0.70, 0.95, 0.93) (0.10, 0.77, 0.70) (0.54, 0.89, 0.59)
Turaif (0.63, 0.90, 0.87) (0.05, 0.82, 0.98) (0.40, 0.93, 0.88)

Riyadh (0.71, 0.96, 0.89) (0.23, 0.65, 0.88) (0.31, 0.88, 0.79)

 The precipitation predictability indices PIR are found to be independent from length 
of the data set i.e. complete, winter or summer sets with a few exceptions. The highest PIR 
of 0.98 was found for Dhahran and the lowest of 0.58 for Jeddah, as seen from second 
column of Table 2. In winter, the precipitation predictability index varied between 0.63 and 
0.98 corresponding to meteorological stations at Gizan and Turaif, respectively. 

Figure 2. Long-term mean and maximum pressure at different 
locations.

Figure 3. Long-term precipitation at different locations.

Figure 4. Long-term mean 
and maximum relative 
humidity at different 

locations.
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Table 3. Climate predictability indices for temperature, pressure and wind speed.

Station Entire Data Set
PIC = (PIT, PIP, PIW)

Winter 
PIC = (PIT, PIP, PIW)

Summer
PIC = (PIT, PIP, PIW)

Dhahran (0.73, 0.86, 0.62) (0.10, 0.48, 0.39) (0.32, 0.51, 0.74)
Gizan (0.83, 0.60, 0.46) (0.17, 0.17, 0.75) (0.29, 0.22, 0.23)

Jeddah (0.71, 0.79, 0.57) (0.19, 0.34, 0.59) (0.62, 0.68, 0.31)
Yanbu (0.77, 0.87, 0.53) (0.19, 0.24, 0.36) (0.72, 0.33, 0.39)
Abha (0.45, 0.77, 0.81) (0.11, 0.45, 0.92) (0.43, 0.76, 0.66)
Hail (0.95, 0.67, 0.10) (0.30, 0.64, 0.00) (0.17, 0.58, 0.41)

Guryat (0.70, 0.95, 0.22) (0.10, 0.77, 0.43) (0.54, 0.89, 0.08)
Turaif (0.63, 0.90, 0.11) (0.05, 0.82, 0.33) (0.40, 0.93, 0.01)

Riyadh (0.71, 0.96, 0.52) (0.23, 0.65, 0.52) (0.31, 0.88, 0.33)

CONCLUSIONS  AND  
RECOMMENDATIONS
 The climate 
predictability indices 
were obtained for nine 
meteorological stations 
using wavelet based 
Hurst exponent and 
fractal dimensions. The 
meteorological data which 
included the ambient 
temperature, barometric 
pressure, precipitation, relative humidity and wind speed covered a period of 16 years 
between 1990 and 2005. The major observations of the study are summarized as follows:

• The temperature was found to be strongly predictable for all the stations except 
Abha when evaluated using entire the data set. The process became completely 
unpredictable during winter and summer time with PIT values much less than 0.5. 
In summer season the situation was almost the same except for Jeddah, Yanbu 
and Guryat where PIT was greater than 0.5.

• The pressure data showed strong persistence behaviour at all the stations when 
evaluated using entire data set. On the other hand, the pressure data showed anti-
persistence behaviour at most of the stations when evaluated using winter data 
set with the exception of Hail, Guryat, Turaif and Riyadh. In summer season, the 
pressure predictability was found strong at most of the locations except for Gizan 
and Yanbu where PIP was less than 0.5.

• The relative humidity was strongly correlated with the previous values for all the 
stations when evaluated with the entire data set and varied between 0.58 and 
0.91. During winter the process was less predictable then summer.

• The precipitation predictability indices PIR were found to be independent of length of 
the data set i.e. complete winter or summer sets with a few exceptions. Furthermore, 
the precipitation predictability indices were also found to be independent from the 
temperature and pressure predictability indices.

• The wind speed was always found unpredictable in Hail, Guryat and Turaif and 
predictable in Abha based on the entire data set. 

Figure 5. Long-term mean 
and maximum wind speed at 

different locations.

 Moreover, the wind speed predictability was found to be independent of the 
temperature and pressure predictability indices irrespective of seasonality.

• It is recommended that predictability indices for other meteorological stations be 
established and a detailed study on monthly basis be conducted.
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SUNDAY  1  JANUARY  2006 – TUESDAY  3  JANUARY  2006 
Heavy snow affected Pakistan’s Kashmir earthquake hit area of the 8 October 2005. 70 
people were injured when heavy snow destroyed a tent village erected in Hattia Bala for 
earthquake survivors. Most of Kashmir was isolated from the rest of Pakistan as avalanches 
blocked roads and killed one villager in Balkote. Other villages in the area, including Tangdhar 
and Kandi received 25 cm of snow, while the Sadhna Pass sustained 150 cm. The holiday 
destinations of Gulmarg, Pahalgam, Sonamarg and Patnitop, sustained so much snow, 
that exuberant tourists who had arrived to celebrate New Year became stranded. Gulmarg 
sustained 180 cm of snow, while Patnitop received 60 cm. Many places in the Doda district 
adjoining Chamba in Himachal Pradesh also sustained heavy snowfall of up to 60 cm in 
depth. The snow also severed the power supply in Paten, North Kashmir. Flights in and out 
of Srinagar’s International Airport were also affected. The 300 km Srinagar-Jammu national 
highway was also forced to close due to 60 cm high snowdrifts around the Jawahar tunnel 
area in Qazigund.

MONDAY  2  JANUARY  2006
Heavy snow in southern Germany caused the roof of an ice rink to collapse killing at least 14 
people. The ice rink was located in the town of Bad Reichenhall. In only a few hours, 30 cm 
of snow fell. In a separate incident in nearby Unterjettenberg, 10 walkers were engulfed by 
an avalanche. In Munich, a 40-year-old warehouse collapsed due to snow, wrecking several 
vehicles, however no-one was injured. In Salzburg, Austria, a bowling alley and a trade fair 
pavilion collapsed due to the weight of snow on the roof; fortunately no one was injured.

TUESDAY 3 JANUARY 2006
In the eastern city of Ostrava in the Czech Republic, a supermarket collapsed under the 
weight of snow, leaving one woman injured.
 In the USA heavy snow forced schools to close across Connecticut, Massachusetts 
and New York. Snowfall amounts included 35 cm in Granville, Massachusetts and over 20 
cm in Lichfield, Connecticut.

WEDNESDAY 4 JANUARY 2006
A blizzard swept across Russia’s Sakhalin Island; resulting in several avalanches occurring. 
One of which blocked a road near the settlement of Gornozavodsk. Many roads in the 
region of Tomari, Ilyinsky and Shebunino were also forced to close due to the adverse 
conditions. The snow also closed the ferry link between Vanino and Holmsk and the airport 
at Yuzhno-Sakhalinsk.

WEDNESDAY 4 JANUARY 2006 – SUNDAY 8 JANUARY 2006
In Japan, heavy snow fell in the northern and western districts of the country. By the morning 
of the 6th, Hakusan, a city approximately 295 km north-west of Tokyo, sustained 152 cm of 
snow. 

On the evening of the 5th, a 93-year-old woman and her 71-year-old daughter were crushed 
to death in Ishikawa Prefecture, 300 km north-west of Tokyo. Their house collapsed under 
the weight of the snow. Also on the 5th, a 77-year-old man died in the Niigata Prefecture 
while shovelling snow from the roof of his house. Bullet trains between the cities of Akita and 
Morioka were also suspended on the 5th due to snowdrifts. By the 8th, the city of Tsunan 
recorded 357 cm of snow, while Tsunanmachi, sustained a record 393 cm. The Nagano and 
Niigata area was defined as a state of emergency; 200 Ground Self-Defence Force troops 
were dispatched during the 7-8th to shovel snow in the isolated areas. The death toll from 
the snowstorms since December 2005 had now exceeded over 100 and injured more than 
1000.

Plate 1. A woman digs to create a 
pathway through heavy snow that has 

piled up to over 3 m high in the northern 
Japanese town of Tsunan (© Reuters).

THURSDAY  5  JANUARY  2006
Heavy snow fell across southern 
and south-western Poland causing 
the loss of electricity to many areas 
as power lines were brought down.

SUNDAY  8  JANUARY  2006
Heavy snow trapped approximately 
220,000 people in the remote area 
of Xinjiang in China close to the 
Mongolian and Kazakhstan border. 
The snow isolated roads and forced 
the evacuation of approximately 
100,000 people. Snow up to 1 m 
fell across the region and also killed 
9,000 livestock animals. Snow also 
blanketed the eastern province of 
Shandong.

THURSDAY  12  JANUARY  2006
Approximately 200 cars were trapped in western China after five avalanches hit the region. 
The avalanches occurred near to Gouzigou, a resort close to the border of Kazakhstan. Up 
to 50 cm of snow fell across the region.

SATURDAY  14  JANUARY  2006
In the USA heavy snow fell across parts of Virginia and across the Sierra Mountains in 
Nevada.

SUNDAY  15  JANUARY  2006
Parts of Saskatchewan, Canada, sustained a snowfall up to 20 cm.
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SUNDAY  15  JANUARY  2006 - MONDAY  16  JANUARY  2006
Heavy snow fell across the Kashmir area of northern Pakistan isolating it from the remainder 
of Pakistan. The snow blocked the 300 km Srinagar-Jammu National Highway. Up to 30 cm 
of snow fell, forcing the cancellation of flights out of Srinagar.

WEDNESDAY  18  JANUARY  2006 – FRIDAY  20  JANUARY  2006
Central and southern parts of China received 10 cm of snow. The snow caused 19 
southern-bound trains to Chengdu, Kunming and Chongqing to be delayed at Zhengzhou, 
a key transport connection point on the Beijing-Guangzhou railway. On the 19th, the snow 
stranded 100,000 passengers in Beijing and 60,000 in Zhengzhou, the capital of the Henan 
Province.

FRIDAY  20  JANUARY  2006
South-western parts of Norway sustained heavy snow blocking roads and forcing many 
districts to lose their electricity supply.
 In Denmark, heavy snow forced Copenhagen’s International Airport to suspend 
flights during the evening.
 In the USA the city of Chicago experienced a snowstorm bringing traffic to a near 
standstill. Snow accumulations up to 25 cm occurred in the Lake Zurich area of the city. The 
snow also caused 100 flights to be cancelled at O’Hare International Airport. Heavy snow 
also occurred in Alaska.

SATURDAY  21  JANUARY  2006
The heaviest snow in Tokyo, Japan for five years caused flight cancellations and delays to 
the famously reliable bullet train services. Up to 7 cm of snow fell across the Otemachi area 
of Tokyo. In neighbouring Yokohama, snow fell to a depth of 10 cm.

MONDAY  23  JANUARY  2006
Parts of Scandinavia saw heavy snow, while in Poland, snowstorms cut off electricity to 
several villages in the north-east of the country. Heavy snow also affected parts of Greece, 
isolating villages in mountainous areas and causing travel chaos linking the capital Athens 
and the seaport of Thessaloniki.
 In north-eastern parts of the USA heavy snow closed schools and caused road-
closing traffic accidents. Up to 25 cm of snow occurred across New Hampshire.

TUESDAY  24  JANUARY  2006
Blizzards swept through many districts of Turkey. The snow claimed the lives of more than 
30 people. The snow also isolated villages in the northern regions of the country. Traffic in 
both the capital Ankara and Istanbul were severely disrupted, as 21 cm of snow fell across 
the capital, while 7 cm occurred in Istanbul.

WEDNESDAY  25  JANUARY  2006
Snow fell in the Ohio Valley and parts of north-east USA. Snow accumulations up to 20-25 
cm were reported in some parts of the State of New York.

THURSDAY  26  JANUARY  2006 
A catastrophic blizzard depositing 30 cm of snow enveloped the Altay Prefecture of north-
west China’s Xinjiang Uygur Autonomous Region.

THURSDAY  26  JANUARY  2006 – FRIDAY  27  JANUARY  2006
Heavy snow fell across northern Italy. The snow closed Milan’s Linate Airport during the 
afternoon of the 27th. The airports in Bergamo, Parma and Genoa also were also closed as 
up to 90 cm of snow fell across the region, the heaviest snowfall across the area for more 
than 30 years. The snow closed schools and disrupted public transport.

FRIDAY  27  JANUARY  2006
In Mariazell, Austria, heavy snow caused the roof of a town hall to collapse.

FRIDAY  27  JANUARY  2006 – SATURDAY  28  JANUARY  2006
Heavy snow occurred across the Basque region of northern Spain and south-western districts 
of France. The snow caused several traffic jams and accidents across the mountainous 
passes causing the fatality of several people.

SATURDAY  28  JANUARY  2006
In the states of Idaho and Washington, USA heavy snow up to 60 cm affected many 
districts.
 In Katowice, Poland, an exhibition roof collapsed due to heavy snow. The roof 
collapsed on an international pigeon fair, killing 20 people and injuring over 100.

SUNDAY  29  JANUARY  2006 – TUESDAY  31  JANUARY  2006
Heavy snow killed 17 people in the north-eastern Afghanistan province of Badakhshan. The 
snow also injured four people, killed 1,000 animals and completely or partially damaged 
100 houses.

MONDAY  30  JANUARY  2006
Heavy snow of up to 50 cm fell across many districts of British Columbia and Alberta, 
Canada. The snow caused a stretch of the Trans-Canada Highway along the British 
Columbia-Alberta border to close due to an avalanche. The avalanche occurred on Mount 
Bosworth in Yoho National Park during the evening near to the town of Golden.

WEDNESDAY  1  FEBRUARY  2006
An avalanche in Tajikistan killed at least 12 people in their sleep when it engulfed an 
apartment block in the Jirgital region, 250 km north-east of the capital Dushanbe.
In parts of Minnesota, USA heavy snow up to 15 cm occurred.

THURSDAY  2  FEBRUARY  2006
Heavy snow up to 60 cm fell across the Elkhead and Park Mountains, Colorado, USA. The 
snow also affected travel along Interstate 70 close to the area of Georgetown.

SATURDAY  4  FEBRUARY  2006 – SUNDAY  5  FEBRUARY 2006
Heavy snow affected the Georgian Bay and Ontario area of Canada. The snow caused the 
loss of power up to 100,000 homes and caused several road closures.

SUNDAY  5  FEBRUARY  2006 – MONDAY  6  FEBRUARY  2006
Heavy snow affected Zhengzhou, in central China, causing major disruption to the railway 
system. Heavy snow also affected Beijing and other eastern and northern districts of China 
including the Shandong province. The snow interrupted flight schedules at the airports in 
Wuhan, Lanzhou and Shenyang.
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 In the USA 20 cm of snow affected parts of Michigan, Indiana and Pennsylvania, 
while up to 30 cm fell across many areas of New England.

MONDAY  6  FEBRUARY  2006
Heavy snow affected the southern Ghazni province of Afghanistan, resulting in the death 
of 10 people.

MONDAY  6  FEBRUARY  2006 – TUESDAY  7  FEBRUARY  2006
Heavy snow of up to 18 cm occurred across southern parts of the South Jeolla and 
Gyeongsang provinces of South Korea and as a result caused a significant number of traffic 
accidents. Furthermore, many flights were cancelled at Gwangju, Ulsan, Yeosu, Daegu 
and Pohang airports. Up to 4 cm of snow was deposited across the city of Busan, while the 
capital Seoul received 6 cm.

TUESDAY  7  FEBRUARY  2006
Heavy snow affected central and southern regions of Italy. In Germany, the collapse of a 
supermarket roof under a significant weight of snow injured 10 people. The event took place 
in Toeging-am-Inn, 50 km from the city of Munich.
 
WEDNESDAY  8  FEBRUARY  2006
A number of avalanches swept away 12 homes in Afghanistan’s Hindu Kush Mountains, 
killing 19 people. The majority of the dead were children, left exposed to the natural elements 
in Deh Murda, a small village in the Suri Pul province. 
 In Montana at Red Acre Lake, USA an avalanche killed two people, while heavy 
snow caused a number of accidents on the roads in the Lorain-Elyria region of Cleveland, 
Ohio. Snow depths across Ohio included 18 cm across the city of Cleveland, while up to 40 
cm of snow occurred in some north-eastern districts of the state.

THURSDAY  9  FEBRUARY  2006
A 27-year-old fire fighter plunged 15 m to his death through a skylight as fellow fire crews 
worked frantically to remove snow from the roof of a hall to prevent its collapse in Kotzing, 
Bavaria, Germany.

FRIDAY  10  FEBRUARY  2006
300 Japanese Bullet train passengers were evacuated on the Shinkansen service after the 
train hit an avalanche covering the track, 400 km north of Tokyo. The driver had to make 
an emergency stop; however this did not prevent or avoid the first few carriages ploughing 
into the mound of snow. Fortunately, the train did not derail and no injuries were reported. 
Continuing within Japan, an avalanche buried the resort of Akita, 450 km north of Tokyo. 
15 people were rescued and taken to hospital, yet sadly a 20-year-old man later died from 
his injuries.

SATURDAY  11  FEBRUARY  2006 – SUNDAY  12  FEBRUARY  2006
Heavy snow determined as a nor’easter blanketed the north-east coast of the USA. from 
Virginia to Maine. In New York City, this was the heaviest snowfall since records began 
in the year 1869. Up to 68.3 cm fell in New York Central Park, breaking the December 
1947 single-storm record of 67.6 cm. Also Hartford, Connecticut achieved a record heavy 
snowfall of 52.6 cm, the heaviest snowfall since records began in the year 1905. Elsewhere, 
54.1 cm of snow fell in Columbia, Maryland, 48.3 cm fell in Birdsboro, 34.3 cm fell in Boston 
and 30.0 cm fell in Pennsylvania. 
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“I thought you may like these pictures that I caught in April near my house in 
Yateley, Hants. This was the first time I had witnessed mammatus in the UK.”
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The snowstorm caused the cancellation of more than 2,000 flights across the region, 
causing the closure of Logan (Boston), LaGuardia, JFK, Newark-Liberty (New York City) 
and Ronald Reagan (Washington D.C.) airports. The heavy, wet snow and up to 60 mph 
winds snapped tree branches and power lines, forcing thousands of homes to have no 
electricity in Maryland, New Jersey, Long Island, Washington D.C., Baltimore, New York 
City, Massachusetts, Rhode Island and Connecticut.

SUNDAY  12  FEBRUARY  2006
An avalanche killed a skier and placed another in hospital in the Peter Lougheed Provincial 
Park in the Rocky Mountains just west of Calgary, Canada.

SUNDAY  12  FEBRUARY  2006 – MONDAY  13  FEBRUARY  2006
Heavy snow affected the Xinjiang Uygur Autonomous Region and the eastern Qinghai-Tibet 
Plateau of north-west China.

WEDNESDAY  15  FEBRUARY  2006
Heavy snow slid off the roof of a school building, killing a 23-year-old student in the city of 
Ebetsu on the northern island of Hokkaido in northern Japan.
 In Israel, heavy snow affected Mount Hermon and the Golan Heights region, 
causing the closure of local schools. Snow also affected the higher areas of Galilee and 
Jerusalem, where 5 cm of snow was recorded.
   
WEDNESDAY  15  FEBRUARY  2006 – THURSDAY  16  FEBRUARY  2006
In the USA heavy snow affected Utah, particularly in the Wasatch Front region. The snow 
caused a significant number of traffic accidents and closed a large number of roads, 
including Interstate 15. In Snowbasin, 35 cm of snow fell.
 In Lebanon, heavy snow and blizzard conditions affected the higher parts of Sidon 
and Chouf. The snow damaged crops and property. Up to 25 cm of snow fell in places, 
including Ain Zahalta, Barouk, Maaser, Khreibeh and Jbaa, however 50 cm occurred in 
Bsharri causing traffic chaos.

THURSDAY  16  FEBRUARY  2006 – FRIDAY  17  FEBRUARY  2006
Heavy snow, up to 30 cm in places fell across parts of Michigan, USA.

FRIDAY  17  FEBRUARY  2006
More than 200 passengers were stranded on buses due to heavy snow that fell in Fuyun 
County of Altay Prefecture, Xinjiang Uygur Autonomous Region in north-west China.
 
SUNDAY  19  FEBRUARY  2006
Heavy snow forced the postponement of the women’s Olympic super-G race at San Sicario, 
Italy as 13 cm of snow fell across the area.
 In France, a British touring skier died after an avalanche occurred in the ski resort 
of Puy Saint-Vincent. In northern Spain, Katherine Stokes and Robert Rippengal from the 
United Kingdom died after getting lost in a blizzard on the Picos de Europa Mountains n 
Cantabria.

TUESDAY  21  FEBRUARY  2006
Two Hungarian cavers died when an avalanche occurred in the Alps in north-eastern Italy.

© John Cameron
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THURSDAY  23  FEBRUARY  2006
A snow-laden market roof in Moscow, Russia collapsed killing 56 people and injuring 32 
people. In the USA heavy snow fell in West Michigan.

FRIDAY  24  FEBRUARY  2006 – SATURDAY  25  FEBRUARY  2006
Heavy snow blanketed the Liaoning province area of north-east China. The snow closed 
Shenyang’s Taoxian International Airport for a time as up to 15 cm was recorded.
 
SATURDAY  25  FEBRUARY  2006
Heavy snow affected many parts of Canada. Toronto, Ontario sustained 10 cm of snow and 
the city of Barrie accumulated 20 cm. In Newfoundland and Labrador, a blizzard deposited 
up to 70 cm of snow in places. The capital St John’s at one point resembled a ghost town 
as up to 15 cm of snow fell in a one hour period. Snow drifts up to 1.5 m were also reported 
as the snow reduced visibility to near zero as winds gusted up to 130 km/hr closing the local 
airport for a time. In the USA North Dakota and parts of Minnesota snow fell to a depth of 25 
cm. The North Dakota Department of Transportation recommended no travel in the Pekin 
locality on Highway 200 and Highway 15, as heavy snow and blowing snow had reduced 
visibility to zero.

SATURDAY  25  FEBRUARY  2006 – SUNDAY  26  FEBRUARY  2006
Up to 60-70 cm of heavy snow isolated the villages of Djelfa and Medea, 270 km and 80 km 
respectively south of Algiers, Algeria.

SUNDAY  26  FEBRUARY  2006
Widespread snow of up to 30 cm affected the Himachal region of northern India, particularly 
the areas of Lahaul and Spiti.

MONDAY  27  FEBRUARY  2006
Heavy snow affected the far eastern region of Primorye in Russia, particularly in the 
Vladivostok, Sakhalin and Kuril Islands area. The airport in Yuzhno-Sakhalinsk was forced 
to close for a time due to the blizzard conditions. The snow also brought down power lines, 
severing electricity to many areas.

TUESDAY  28  FEBRUARY  2006
Heavy snow fell in Alberta, Canada. The snow closed highways and stranded motorists 
particularly around the town of Ponka. The impact of the heavy snow caused an 80-year-old 
woman to die after two vehicles collided on a road north of Sylvan Lake.

WEDNESDAY  1  MARCH  2006
Heavy snow of up to 30 cm in places fell in North Dakota, USA. The impact of snow 
caused the death of a 17-year-old as she lost control of her vehicle on Interstate 94, 16 km 
west of Mandan. In Idaho, USA a 47-year-old man was killed by an avalanche while out 
snowmobiling in Butte County’s Antelope Valley.

THURSDAY  2  MARCH  2006
Parts of New York State, USA. received up to 25 cm of snow in places particularly in the 
Southern Tier area. The snow forced many schools to close and caused the death of three 
people.

FRIDAY  3  MARCH  2006
Heavy snow forced more than 100 flight cancellations at Frankfurt’s International Airport, 
Germany as up to 20 cm of snow fell. Snow also caused problems at a school in Boda, 
Sweden. The flat roof of the school canteen collapsed at 20:00 local time due to weight of 
lying snow. Fortunately no-one was injured. In Nevada, USA heavy snow affected the Lake 
Tahoe and Reno-Carson City region.

SATURDAY  4  MARCH  2006
The Bo Ohlsson supermarket in Tomelilla, Sweden, was forced to close after the roof was 
damaged by the weight of wet snow that had accumulated. Ironically, in Alaska, USA the 
Iditarod Trail dog sleigh race was forced to change its route due to a lack of snow.

SATURDAY  4  MARCH  2006 – SUNDAY  5  MARCH  2006
Heavy snow up to 50 cm fell across Munich, Germany, closing roads and cancelling train 
and flight services. The snow also severed power to many households across the region. In 
eastern France, the impact of heavy snow caused chaos around the region of Grenoble as 
well as parts of Switzerland and northern Italy. Up to 17 people were killed by weather-related 
accidents and avalanches across the area. During Sunday evening, an ice rink in Kallinge, 
southern Sweden was evacuated after snow on the roof led beams to be dislodged.

MONDAY  6  MARCH  2006
Parts of Blue Canyon, California, USA received up to 30 cm of snow. 

TUESDAY  7  MARCH  2006
Heavy snow affected parts of Romania. The snow left several villages without power and 
blocked many roads.

WEDNESDAY  8  MARCH  2006
Two people died in avalanches in Praebichl, Austria.

THURSDAY  9  MARCH  2006 – FRIDAY  10  MARCH  2006
Parts of California, Oregon, Montana, Idaho, Utah and Washington, USA received up to 30 
cm of snow in places. The snow and impact generated the need for avalanche warnings to 
be broadcasted. The snow caused the closure of Interstate 90 across Snoqualmie Pass in 
Washington State.

MONDAY  13  MARCH  2006
Heavy snow of up to 30 cm fell across Minnesota and western Wisconsin, USA. In South 
Korea, yellow snow fell across the capital Seoul and other regions of the country. The snow 
was tinted yellow due from containing dust and/or sand from the desert regions of northern 
China. 

TUESDAY  14  MARCH  2006
In Les Acrs, France, a British snowboarder was killed by an avalanche in the Aiguille Grive 
area. Heavy snow also fell across Nevada; USA. Up to 45 cm fell across the ski resort of 
Lake Tahoe. 

THURSDAY 16 MARCH 2006
A FedEx cargo plane slid off a runway at Minneapolis-St Paul International Airport, USA 
when it landed on the runway covered in snow. Fortunately no-one was injured.
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FRIDAY  17  MARCH  2006 – MONDAY  20  MARCH  2006
Heavy snow fell across the USA Great Plains. Heavy snow affected a large area from parts 
of Colorado, Wyoming, Nebraska, North and South Dakota and Kansas. In Nebraska, up to 
75 cm of snow fell. The snow caused many travel disruptions and closed many schools and 
businesses across the State.
 
MONDAY  20  MARCH  2006
Eight people spent the night lost and stranded in the snowy mountain region of Idyllwild, 
California, USA. The people were rescued after making an emergency call from a mobile 
phone after getting their truck stuck in the snow.

MONDAY  20  MARCH  2006 – TUESDAY  21  MARCH  2006
Heavy snow of up to 60 cm fell across Nebraska, Colorado, South Dakota, Kansas, Indiana, 
Illinois and Ohio USA leaving many schools and roads closed. The heavy snow claimed the 
death of two.

SUNDAY  26  MARCH  2006
Heavy snow affected Idaho, Montana and Wyoming, USA.

WEDNESDAY  5  APRIL  2006
More than 50 school children became stranded on a mountain after heavy snow of up to 15 
cm fell. The pupils, along with seven teachers, were stranded in a hut in Victoria’s Alpine 
National Park, Australia.

THURSDAY  6  APRIL  2006
A family of five and two teenage resort workers had a lucky escape after the vehicle they 
were travelling in was hit by an avalanche. The avalanche approximately 2 m in height and 
100 m wide occurred near Salt Lake City, Utah, USA.

SATURDAY  8  APRIL  2006
One man was killed when an avalanche occurred at a ski resort just outside Almaty, 
Kazakhstan.

SUNDAY  9  APRIL  2006
Heavy snow affected the Srinagar-Gurez highway in north Kashmir’s Baramulla district.

TUESDAY  18  APRIL  2006 – WEDNESDAY  19  APRIL  2006
In the USA heavy snow fell on the Black Hills of South Dakota and adjacent states. In Lead, 
South Dakota, 151 cm of snow fell.

MONDAY  22  MAY  2006
Three men, aged between 19 and 22 were rescued after getting caught in heavy snow 
on Mount Madison in New Hampshire, USA. The three hikers called for help on their 
mobile phones after reportedly getting into difficulties due to being under prepared for their 
expedition. In South Africa, snow fell in the higher elevations of the country. Some mountain 
passes in the Karoo region were forced to close. The slopes of the Eastern Cape around 
Tiffindell Ski Resort sustained 10-15 cm of snow. Heavy snow also affected the Maluti 
Mountain Range in Lesotho.

June to December 2006 will be featured in Vol. 34, No. 336, February 2009 issue of IJMet.

TORRO TORNADO DIVISION REPORT: 
January to May 2008

By PAUL R. BROWN and G. TERENCE MEADEN

 These five months produced only a few definite reports of whirlwind activity, and many are 
of the uncertain type which is more than unusual. Apart from a brief easterly spell at the beginning, 
January 2008 was mild and cyclonic with westerly winds; there was just one known British tornado and 
one probable funnel cloud. Westerly types were again prevalent during February, but the middle of 
the month was anticyclonic; this was another quiet month for whirlwind activity, with just two reports of 
waterspouts and one funnel cloud, together with an unconfirmed tornado in Eire. March was unsettled 
with westerly and northerly winds, producing only one unconfirmed funnel cloud. Activity increased 
slightly in April, which was mainly cyclonic (apart from an easterly spell in the third week), and for which 
we know of two waterspouts (one of which may have come ashore) and nine reports of funnel clouds; 
but May, which was dominated by easterly winds, reverted to the quiet character of the earlier months, 
with just two funnel clouds reported.

q2008Jan07/08 Between Aberdyfi and Tywyn, Gwynedd (52° 34’ N 4° 04’ W, SN 598986)
 TORRO’s John Mason discovered four uprooted mature trees just east of the A493 
road between Aberdyfi and Tywyn. He could not say exactly when the damage occurred, 
but it was at some time during the 7th or 8th, probably on the cold front referred to in the 
following entry.

TN2008Jan08 Marsden/Linthwaite, West Yorkshire (53° 36’ N 1° 55’ W, SE 0411)
 The Huddersfield Daily Examiner of the 10th January reported that a ‘mini-tornado’ 
caused damage to homes in Marsden and Linthwaite ‘on Tuesday night’. According to Mrs 
Caitlin Sagan: “...It all happened in the space of a few minutes... We had a huge sycamore 
tree brought down on our garden... My neighbour had his roof damaged and another had 
windows put through, but the damage seems to have been on a narrow trail. Other parts of 
the area were undamaged... It was a spectacular storm and when we went out yesterday 
we were amazed at the trail of damage. It looked just like a tornado had swept through.” 
She gave the time as shortly after 8 pm (2000 GMT). In the following day’s edition of the 
newspaper, Mr Paul Stevens, ‘a local meteorologist’, said: “A large whirling [whirring?] noise 
was heard just before it hit and branches have been severed in a twisting motion rather than 
a shear.” Force T2. The position coordinates given here are those of Marsden; Linthwaite is 
4 km to the northeast.
 At 1800 GMT a vigorous low, 968 mb, was moving northeast near northwest 
Ireland, and its cold front was crossing the Irish Sea; this front, which was accompanied by 
squally winds and a narrow but heavy band of rain, hail, and snow, with thunder in places, 
would have been in the Yorkshire area about the time of the report.
 There were several other incidents of wind damage that evening in which the word 
‘tornado’ was used in the press reports, but in none of these was the evidence strong 
enough to record them as more than squalls, viz:

q2008Jan08/I Ferryhill Station, County Durham (54° 40’ N 1° 31’ W, NZ 3031)
 A chimney stack was toppled and branches strewn across roads at 8.30 pm (2030 
GMT) - Northern Echo, 9th January.

q2008Jan08/II Scunthorpe, Lincolnshire (53° 35’ N 0° 38’ W, SE 8910)
 Hail and rain was seen swirling about, and a metal warehouse was dislodged and 
damaged, at 9.30 pm (2130 GMT) - Scunthorpe Telegraph, 10th January.
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q2008Jan08/III Kirtlington, Oxfordshire (51° 52’ N 1° 16’ W, SP 4919)
 A 100-year-old holly tree was blown down at 9.45 pm (2145 GMT) - Bicester 
Advertiser, 10th January.

q2008Jan08/IV Tydd St. Mary, Lincolnshire (52° 44’ N 0° 08’ E, TF 4418)
 A trampoline was blown across a garden, damaging a shed and a greenhouse, at 
11.30 pm (2330 GMT) - Fenland Citizen, 11th January.

fc2008Jan14 Windsor, Berkshire (51° 28’ N 0° 36’ W, SU 9676)
 TORRO member Rob Kemp reported seeing a funnel cloud at 8.15 am (0815 
GMT), which lasted two minutes. At 0600 GMT the British Isles were within the circulation of 
a complex low, with centres of 982 mb over the Orkney Islands and 979 mb over northwest 
Ireland. A band of showers (locally thundery) moved east across Wales and England during 
the morning, and was in the Windsor area about the time of the sighting.

q2008Jan17 Fareham, Hampshire (50° 51’ N 1° 11’ W, SU 5606)
 The Hampshire Daily Echo of the 18th January reported that ‘a mini-tornado style 
storm’ removed a few roof tiles from a block of flats about 7 pm (1900 GMT) the previous 
evening, but there is no evidence in the report to confirm a tornado. At 1800 GMT a westerly 
airstream covered the British Isles associated with a low, 986 mb, over northeast Scotland. 
Its occluded front had crossed the country earlier in the day. Southern England was dry with 
broken cloud at this time, but a narrow band of squally showers, associated with a trough 
line, had crossed the area earlier in the afternoon, so it would seem that the reported time 
of the event is in error.

WSs2008Feb02 Off northeast Scotland
 The COL Daily Weather Diary noted that the Meteorological Office had received 
reports of several waterspouts in the northern North Sea during the early afternoon. At 1200 
GMT a southwesterly airstream covered the British Isles, between a high, 1023 mb, over 
France and a low, 982 mb, well to the west of Scotland. Scotland had occasional showers 
during the day, while rain associated with the approaching low spread into western areas in 
the afternoon, but most of England was dry with variable cloud.

fc?2008Feb02 Eastleigh, Hampshire (50° 58’ N 1° 21’ N, SU 4519)
 Mr Simon Elkins contacted us regarding a “Strange formation of clouds, two very 
long thin funnel clouds” seen at 4.45 pm (1645 GMT) while travelling by train. There is some 
doubt about this report, and it is not being counted for statistical purposes.

WS2008Feb04 Off Aberystwyth, Dyfed (c 52° 24’ N 4° 04’ W, SN 5881)
 John Mason of TORRO photographed this waterspout at 1100 GMT, and another 
picture of it was taken by Mr Derek Brockway and published by BBC Wales. Both show a 
well-developed spout reaching the sea surface. At 1200 GMT a slow-moving low, 968 mb, 
was centred off northwest Scotland, while a new low, 980 mb, was approaching Ireland from 
the west. There were showers, locally heavy, in western parts of Britain during the morning, 
but other parts were mostly dry.

FC2008Feb28 Near Laurencekirk, Aberdeenshire (c 56° 50’ N 2° 28’ W, NO 7171)
 The Aberdeen Evening Express (3rd March) reported that Mrs Helen Leslie 
photographed a ‘twister’ from her home at Inverbervie looking towards Laurencekirk at 
about 5 pm (1700 GMT) the previous Thursday (it was first spotted by her grandson). 

At 1800 GMT a westerly airstream covered northern Britain between a low, 978 mb, east 
of Iceland and an ill-defined high, 1022-1025 mb in the Bay of Biscay; a rather weak cold 
front was just clearing southern Scotland. There was a little rain on the front and occasional 
showers behind it. 

q/tn2008Mar01 Pauntley, Gloucestershire (51° 57’ N 2° 22’ W, SO 7429)
 According to the Western Daily Press (Gloucestershire edition) of the 3rd March, a 
heavy metal-framed wooden stable block was lifted and carried 60 feet (20 metres) across 
a road, clearing two four-foot hedges on the way, before being deposited, right way up, in 
another field (the horses were not in the stable at the time). This was said to have happened 
during the night, exact time not known, but apparently before 0200 GMT. We are not told 
definitely the date, other than that it was at the weekend, but it seems likely that it was 
the night of Friday/Saturday, 29th February/1st March. The owner of the stable, Ms Thirza 
Chapman, had been woken during the night by a sound “like a freight [i.e. goods] train”, but 
had thought no more about it until the morning.
 While certain aspects of this event are suggestive of a tornado, the press report 
does not make any definite claim that it was, and the evidence is not really strong enough 
to record it as such.
 At 0000 GMT on the 1st March a strong west to north-west airstream covered the 
British Isles in association with a deep low, 959 mb, in the Norwegian Sea. The main cold 
front had moved quickly south-east across England and Wales during the evening, but a 
secondary cold front, which by then was the more active of the two, was crossing Wales and 
the Midlands at midnight, and was probably responsible for the incident at Pauntley.

fc2008Mar26 South Willesborough, near Ashford, Kent (51° 07’ N 0° 53’ E, TR 0240)
 Kent Online of the 11th April published a photograph taken by Mr David Hartley 
purporting to show a funnel cloud. While there is definitely a marked lowering of the 
cloudbase from a heavy bank of cumulus, there is some uncertainty about the true nature of 
it. It was said to have been seen at noon (1200 GMT), and lasted about 30 seconds. At 1200 
GMT a rather slack area of low pressure covered Britain, with a minor low centre, 995 mb, 
near the Hebrides, and an occlusion moving very slowly east over England and Scotland. 
There were outbreaks of rain on the front, and showers ahead of it over eastern England.

FC2008Apr08 Culdrose, Cornwall (50° 05’ N 5° 15’ W, SW 6725)
 Reported in the 1750 GMT METAR and SYNOP from RNAS Culdrose. At 1800 
GMT a complex area of low pressure was slow-moving over the British Isles, with the main 
centre, 998 mb, near northeast Scotland and secondary centre, 1003 mb, off southwest 
Ireland. The day was cold with showers in many areas.

FC2008Apr09 Squires Gate (Blackpool) Airport, Lancashire (53° 47’ N 3° 02’ W, SD 3132)
 Reported in the 0950 GMT METAR. At 1200 GMT a rather slack area of low 
pressure covered the British Isles, with the previous day’s main centre, now 993 mb, in 
the North Sea; a shower trough lay over northwest England and North Wales. There were 
further showers during the day, some of them of hail.
 
WS-tn2008Apr09 Near Tywyn, Gwynedd (c 52° 35’ N 4° 05’ W, SH 5800)
 John Mason of TORRO received a report from some friends of his (reliable 
witnesses), who saw this waterspout between 1015 and 1030 (0915-0930 GMT) toward the 
end of a moderate shower. It probably reached land just north of Tywyn, but dissipated at 
that point. 
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(Some reports spoke of two separate vortices that followed one another, one going up the 
Dysinni Valley past Broad Water.) This spout and the Squires Gate funnel cloud (see above) 
both seem to have occurred in association with the aforementioned shower trough. 

FC2008Apr11 South of Basingstoke, Hampshire (c 51° 14’ N 1° 05’ W, SU 6349)
 Mr Mike Cochrane reported that just before 1200 (1100 GMT) he saw a short but 
clear funnel (at most, a quarter of the way to the ground), which he estimated to have been 
in the vicinity of the village of Cliddesden. It dissipated soon after he first noticed it. There 
was a rather heavy shower at the time.
 We also heard a vague report of a chimney having been damaged by a ‘tornado’ 
south of Guildford shortly before 1100 BST (1000 GMT), but as nothing further seems to 
have come of this, we have not formally documented it.
 At 1200 GMT a low, 991 mb, was moving slowly east over northern England, with 
various minor troughs in its circulation, one of which was crossing the Hampshire area at 
the time of the sighting. There were showers, some of them heavy and thundery, especially 
on the troughs.

FC2008Apr13/I Near Fritham, Hampshire (c 50° 55’ N 1° 36’ W, SU 2814)
 Weather magazine of July 2008 published a photograph of a thin and rather 
distorted funnel taken by Mr Paul Hunter at 1141 GMT about three miles (5 km) east of 
Fritham. At 1200 GMT the British Isles were within the circulation of a main low, 1002 mb, 
near southwest Norway, while a secondary of 1007 mb was drifting east across central 
England. There were showers (locally thundery) in many parts of England and Wales, and 
a few over the English Channel (but most of them were over land).

FC2008Apr13/II Jersey, Channel Islands (c 49° 15’ N 2° 10’ W)
 Mr Frank Le Blancq of Jersey Meteorological Office reported that he saw a small 
funnel cloud beneath a mature Cb cloud for about five minutes from 1457 GMT. He estimated 
that it was three miles (5 km) west of Corbiere Lighthouse.

ww2008Apr14 Felpham, West Sussex (50° 47’ N 0° 38’ W, SU 9500)
 According to the Worthing Herald of the 17th April, a seven-year-old girl suffered 
bruises and cuts after being thrown to the ground by what was called a ’mini-tornado’ while 
walking along the promenade with her family, another of whom was also injured. This 
happened at 1.30 pm (1230 GMT), but it is impossible from the evidence to determine the 
true nature of this sudden wind.
 At 1200 GMT a cool northerly airstream covered England and Wales, while a 
shower trough was moving south over East Anglia and southern England. There were 
widespread showers over central and eastern areas, some of them heavy and thundery.

3FC2008Apr14 Framingham Earl, Norfolk (52° 34’ N 1° 21’ E, TG 2702)
 Stuart Wilson of TORRO informed us that a colleague of his (a school teacher) 
witnessed three funnel clouds at about 3.15 pm (1415 GMT) during a thunderstorm. The 
second one was the most well-developed of the three, reaching a good way towards the 
ground (the end was obscured from view by trees).

WS2008Apr15 Off Aberystwyth, Dyfed (c 52° 24’ N 4° 04’ W, SN 5881)
 This report with photograph was received from Mr Tom Hughes. The spout was 
seen about midday (1100 GMT) descending from the base of a Cb cloud, and lasted seven 
minutes. 

Although somewhat distant in the picture, the funnel does seem to be reaching the sea 
surface. At 1200 GMT a complex pressure pattern covered the British Isles, with small 
highs, 1025 mb, over the English Channel and near the Faeroes, and a shallow low, 1020 
mb, drifting south over Scotland, accompanied by minor troughs. Despite the rather high 
pressure, there were some heavy, locally thundery, showers in many areas (away from the 
far north and south).

FC2008Apr24 Ingham, Lincolnshire (53° 20’ N 0° 34’ W, SK 9483)
 TORRO’s William Copeland showed us pictures that he took of a slanting funnel 
cloud a third of the way to the ground, which was seen from 6.57-7.05 pm (1757-1805 GMT), 
just after a hail storm. At 1800 GMT a westerly airstream covered the British Isles between 
a high, 1030 mb, in the Bay of Biscay and a small low, 1003 mb, northwest of Scotland; a 
minor trough was crossing eastern England. Showers, some thundery, had affected much 
of England and Wales during the day, but were mostly confined to eastern England by this 
time.

FC2008Apr27 Nuneaton, Warwickshire (52° 31’ N 1° 27’ W, SP 3691)
 Mr Carl Peake saw a weak funnel just after a squally hail/thunderstorm at 1745 
(1645 GMT). At 1200 GMT a complex area of low pressure lay over and to north of Britain, 
with main centre, 988 mb, in the Norwegian Sea; a cold front was moving slowly east across 
England, and this produced showers and thunderstorms in its vicinity during the afternoon.

FC2008Apr30 Earl’s Croome, near Upton upon Severn, Worcestershire (52° 04’ N 2° 11’ 
W, SO 8642)
 The Malvern Gazette of the 2nd May published a photograph of a fairly long, 
narrow, funnel cloud taken by Mr Berny Male ‘on Wednesday morning during heavy rain’. At 
1200 GMT a low, 988 mb, was moving slowly northeast across the English Midlands. There 
were widespread showers near the low centre, and more prolonged rain near the fronts in 
the west and north.
 According to the COL Daily Weather Diary for April, the Meteorological Office had 
an unconfirmed report of a tornado in Gloucestershire on the 30th, but this is too vague to 
be documented as such.

Wind2008May26 Upper Brynamman, Carmarthenshire (51° 48’ N 3° 51’ W, SN 7114)
 The South Wales Guardian of the 4th June published an account of wind damage 
at the home of Mr Mike Smith of Mountain Road, Upper Brynamman, where trees were 
uprooted, the roof was badly damaged, and a chicken house disintegrated. The report 
attributed the damage to a ‘whirlwind’, and Mr Smith said “The scene here looks as if a 
tornado has passed through.” It seems more likely, however, that it was caused by severe 
downslope winds in an easterly flow beneath an inversion. At 1200 GMT the British Isles 
lay between a high, 1031 mb, over the Faeroes and a low, 1000 mb, in the western English 
Channel, giving a strong easterly airstream over England and Wales, where slow-moving 
fronts produced a cold wet day in the south.

FC2008May31/I Near Lapford, Devon (c 50° 53’ N 3° 47’ W, SS 7511)
 The COL Bulletin for May 2008 published a photograph of this funnel cloud seen 
about two miles (3 km) north-northeast of Lapford. Time of observation 1310 BST (1210 
GMT). Information from Jonathan Webb of TORRO.
 At 1200 GMT a very weak northerly airflow covered England between a high, 1021 
mb, west of Ireland and shallow lows, 1009/1010 mb, over Germany and Spain. 
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Many places had a dry, rather warm, day, but a few heavy showers developed in the 
afternoon (including one at Exeter - see next report).

FC/TN2008May31/II Clyst Honiton, Devon (50° 43’ N 3° 26’ W, SX 9893)
 In a report about flooding caused by heavy downpours, the Western Morning News 
(2nd June) added that Mr James Mercer saw “what appeared to be a tornado over his home 
at about 6.15 pm [1715 GMT] on Saturday... suddenly the trees started shaking. We looked 
out of the window and saw the canvas cover on the garden furniture go over the roof, and it 
started blowing the metal furniture all over the place... The clouds were rotating above us. 
It looked like a mini tornado.” A photograph taken by Mr Mercer, and published separately, 
appeared to show the beginnings of a tornado.

LD2008May Watten, Caithness (58° 28’ N 3° 18’ W, ND 2354)
 The John o’ Groat Journal of the 6th June published an account with video film 
under the headline ‘Fishermen amazed by Watten tornado’. The film, taken from Loch 
Watten by Mr Liam Anton, shows a well-developed vortex containing swirling dust moving 
from east to west; it lasted about 30 seconds. No date or time of day is stated in the report, 
except that it was ‘last month’, and a local ‘weather-watcher’ offered the opinion that it was 
a dust devil, with which we are inclined to agree.

Whirlwinds in the Irish Republic (provisional assessments for those not yet confirmed by Dr 
Tyrrell)
MB2008Jan04 New Ross, County Wexford (52° 24’ N 6° 57’ W, S 7228)
 The New Ross Standard (9th January) and several other Irish newspapers 
reported that a ‘mini-tornado’ had caused damage in the town shortly after 1 pm (1300 
GMT) the previous Friday. In the New Ross Echo of the 10th January (in which the day is 
given erroneously as Thursday), Mr Johnny McGarr described the noise as being “like a 
loud humming sound... when he went outside, he was shocked by what he witnessed: I saw 
timber and recycling bins from the co-op next door coming in over our fence.” Nevertheless, 
following an investigation at a later date, Dr John Tyrrell of TORRO concluded that a 
microburst rather than a tornado had been responsible for the damage.
 At 1200 GMT an Atlantic low, 969 mb, was moving east towards Scotland, and 
its occluding frontal system, accompanied by locally heavy rain, was crossing Ireland; the 
incident was evidently associated with this front (possibly the triple point, although the 
official analysis had this just south of the area).

MB2008Jan16 Kilkenny, County Kilkenny (52° 39’ N 7° 15’W, S 5156)
 Information about this event was published in the Kilkenny People (24th January). 
Most of the damage occurred at the golf course, where a number of 30-year-old trees were 
felled during the early hours of the morning, by what was assumed locally to have been a 
tornado; but as with the New Ross case above, Dr Tyrrell’s detailed inspection of the sight 
revealed that it was more likely to have been a microburst.
 At 0000 GMT a complex area of low pressure covered the British Isles, with main 
centres of 972 mb in the North Sea, and a secondary centre of 976 mb near the west coast 
of Ireland; this cold-air secondary, with showers in its circulation, moved south-east across 
central Ireland during the early hours.

q/tn2008Jan17 Tuam, County Galway (53° 31’ N 8° 52’W, M 4352)
 The Eire Mirror of the 18th January reported that a ‘mini-tornado’ threw a slate 
through the bedroom window of Mr Ciaran Lunn. 

He said: “All I heard was this massive roar and when I looked out I could see it in the front 
garden. It was very dark and very tall and it went up over our neighbour’s house, taking a 
table from our garden with it, which it smashed to pieces in the garden two doors up. The 
noise was unreal, it was like standing next to a train.” See the Fareham entry above for the 
synoptic situation; but with no time stated in the report it cannot be related definitely to either 
the occlusion or the following trough.

tn2008Feb05 Baltinglass, County Wicklow (52° 56’ N 6° 43’W, S 8688)
 This tornado was reported in the Carlow Nationalist of the 13th February. It struck 
the home of Mr Mick Cullen and his family at about 5 pm (1700 GMT), lifting a trampoline, 
removing tiles from the roof, and knocking down a stone wall. Mr Cullen first noticed “...a 
strange occurrence with a metal bucket of ash in the middle of the yard. The ash was rising 
up out of the bucket, like it was smoke, then a breeze started and with that all hell broke 
loose... Everything in the yard was twirling around in all directions for the next 10 or 15 
seconds...” The cost of the damage was estimated at several thousand euros.
 At 1800 GMT a complex area of low pressure covered the British Isles, with main 
centre, 984 mb, in the North Sea and secondary cold-air centre, 991 mb, moving east over 
central Ireland. There were showers, heavy in places, over many parts of Ireland.

Addition to report for September 2007 (published in IJMet. vol. 33, pp. 96-103)
FC2007Sep29 Crediton, Devon (50° 47’ N 3° 39’ W, SS 8300)
 A funnel cloud was photographed from Crediton (looking towards Yeoford) at 4.33 
pm (1533 GMT). Information via the Editor, Sam Hall (photographer’s name not disclosed). 
At 1200 GMT England and Wales lay between a low, 1002 mb, drifting north over Germany, 
and a ridge of high pressure extending from north Scandinavia to Scotland. Most places had 
a dry day, but scattered showers developed in the south in the afternoon, a few of which 
were of moderate intensity.

Since many of these reports are uncertain in their classifications, if any of you can prov any 
reports as tornadoes, funnel clouds, straight line winds and so on then please contact us.

SPECIFIC  CALL  FOR  PAPERS  AND  REPORTS

UK Flooding - 2007 and 2008
We are still requesting articles/photos/reports and academic papers on the flooding which 
wreaked havoc across several parts of the United Kingdom during 2007 and more recently 

2008 for a special issue. Please send your documents to editorial@ijmet.org. See the 
contents page for further contact details. 

2008 Hurricane Season
2008’s hurricane season has been absolutely incredible. One storm after the other, 

small islands and the coastal areas of southern N. America have suffered a great deal 
this year and Hurricane Ike even reached Louisville, KY on 15 September 2008 causing 
widespread damage and power outages. We are therefore now seeking papers on all 
aspects of these storms from personal experiences to papers on their formation and 

destruction. Send us your contributions for possible publication next year.

All contributors receive free complimentrary copies of the featured Journal.
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WEATHER  AND  ME
 

 By MARK  HUMPAGE

 I recall a wonderful experience as a young boy that must have been my first 
introduction to the natural world. My father was driving his fabulous racing green Triumph 
Spitfire along some motorway when I spotted the darkest and blackest of clouds hanging 
above the road ahead of us. Bright daylight soon turned to darkness and then the rain fell. 
The precipitation was so intense I thought the car was going to explode. The experience was 
like nothing I had ever witnessed before and I was naturally terrified. As we drove through 
the storm and daylight returned I turned my head in fascination. The storm cloud slowly got 
smaller and smaller as we put miles between it. That terror transformed into excitement. My 
father was more concerned about the spitfire but for me it was an introduction. 
 It was not until the mid nineties that my camera met severe weather for the first time. 
Fascinated with documentaries on television, watching tornadoes ravage across the Plains 
in America I yearned to learn more and get involved. This is where I found stormchasing and 
became an active pursuer of everything extreme in Mother Nature. I have been fortunate 
to witness and capture some of the most hostile natural weather conditions known to man, 
witnessed by few. 
 24/7 driving in the dusty Plains of Tornado Alley, USA, hanging from an open car 
window, attempting to capture a destructive tornado spinning at over 100 mph in front of 
you. Dust, mud and debris lash the car as it starts to shudder. This is the wildest weather 
ride on earth. 
 Bouncing along a muddy river torrent on a tiny inflatable craft as a huge tidal wave, 
or bore, tears up everything in its path. Physically tied down and rooted I struggle to retain 
balance as the boat ploughs over, under and through the giant wave, drenching all of its 
occupants. It is a roller coaster ride to hell.
 Getting close to Mother Nature, feeling her breathe, her intense power and working 
a camera is hugely rewarding and challenging. Planning and reaction is everything, this is 
what makes me tick. 
 I am fortunate to have visited some great locations during my travels and especially 
during the last year as part of my Elemental Project. Specific locations that stand out, and 
most recently, must be the Northern Lights trip. This was a real roller coaster and logistical 
nightmare of an adventure, which I suppose is a true definition of an adventure! I had 
never witnessed aurora before so I did not really know what to expect. We knew that the 
solar storm forecast was excellent for our duration and our expectation level was very high. 
However when we reached Tromso in Norway and 100 % cloud cover we were frustrated 
and gutted. This actually proved to be the most difficult hurdle. We interrogated the weather 
forecast for the coming week and it was not looking good. Low pressure dominating with 
almost full cloud cover. Al Chapman and I were pretty torn up over this as we headed off to a 
local eatery to mull over a plan. As we were finishing off our food I casually glanced outside 
and noticed a clear sky, contrary to the local forecast. We immediately left, gazed upwards 
and the Tromso sky was full of stars. It was nearly 9 pm. We literally ran back to the hotel, 
grabbed all the camera gear and drove out of the city, away from the light pollution, in the 
hope we would see something on our first night. It was very exciting. Half an hour drive 
we found a pocket of land with no street lights and pulled over. We sat and waited, gazing 
upwards and then sure enough over the horizon we saw streaks of green appear. A river of 
colour strengthened and weakened as it passed above. 

We were both gob smacked as we panicked to get tripods and camera gear in action. It 
was not a particularly dazzling display, and only lasted an hour or so but we had witnessed 
the Northern Lights on our very first evening, not bad at all. It was a good test run with the 
cameras and lenses perfecting the long exposures and lighting. As it happened this was 
only just the beginning. What I witnessed over the following few days was a truly spectacular 
and magical experience. Ribbons of colours flowed through skies, snaking and meandering 
from horizon to horizon. Sometimes in narrow streams and other times filling the entire sky. 
It started with greens and then came the entire spectrum, reds, pinks, yellows and oranges. 
The sky was dancing with colour, it was alive. I have never quite witnessed anything like it in 
my entire life. Oh how beautiful it was. We could have been on a Disney set, and we both felt 
so privileged to witness the contrails from Thor’s chariot pulled by three goats.  - “No pencil 
can draw it, no colours can paint it and no words can describe it in all its magnificence.”
 Historically one of the most unbelievable weather events for me was the great 
tornado adventure in Kansas 2004. On the weekend of 29/30 May 2004 one of the worst 
ever severe weather outbreaks occurred in American history. Life threatening severe storms, 
including over 200 tornadoes ravaged the heart of the country causing $62 million worth of 
damage. I was observing the weather models some days in advance, back in the UK, and 
flew 5000 miles across the pond to witness and capture the event. 
 What occurred on that weekend was a life changing event. On the 29th May in 
Harper, Kansas I witnessed a storm grow, from nothing into a rapidly rotating, thunderous, 
destructive force of nature…..a tornado! I tracked it, watched it rip up buildings (people’s 
homes), snap trees like twigs, tear the macadam of a road, and it was within touching 
distance from me. When viewed from space, the size of this single storm was as wide as 
the UK. I followed this amazing spectacle all the way until it died. Every single minute of 
the entire experience was caught on camera. A period in time starting at 1915 hrs when the 
tornado began to form and through every minute thereafter until it dissipated at 1944 hrs. 
The entire life cycle of a tornado was captured on my camera. I doubt whether I will ever be 
fortunate to repeat this event.
 More recently, the scorching yet stunning landscape of Arizona during North 
American monsoon season is hard to beat.  I don’t think it gets any better for an elemental 
photographer The unique and massive movement of moisture flowing into the desert 
landscape each year around the 1st July dishes up two months of monsoon weather. This 
brings intense flash flooding, huge electrical thunderstorms, incredible haboobs (fast moving 
dust storms) combined with extreme temperatures. Add to this the stunning backdrop of a 
city such as Tucson surrounded by National Parks and it is a dream location. I witnessed 
and captured the most spectacular lightning I have ever seen. 
 The Elemental Project is collaboration between two modern day adventurers 
– myself (Photographer) and TV Producer Alister Chapman.  We will be seeking out the 
most spectacular natural events from around the world, whilst addressing Climate Change. 
Our aim is to bring nature’s extreme to life with stunning photographs and spectacular HD 
video.
 We will travel around the world filming and photographing extremes such as 
Tornadoes, Hurricanes, Volcanoes, Extreme Heat/Cold, Monsoons, Aurora, and other 
amazing natural events. The Elemental Project website – http://www.elementalproject.
com will be our shop window for this. It will include stunning photo galleries, spectacular 
streaming video clips, blogs and podcasts available to read and watch. It will also include 
dedicated online media resource pages with biographies, hi-res pictures, photo journals and 
broadcast quality video to download.
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 The project was conceived early in 2008, just prior to the first elemental journey 
(Arctic Circle/Northern Lights). I was chatting with Al and my plans for a global journey 
capturing extremes of Mother Nature on camera and he coincidentally was considering the 
same on HD video. Al had been approached by a media distribution company to form a DVD 
series on such a project. By combining our expertise the script almost wrote itself and the 
Elemental Project was born.
 The Elemental Project is a 12 month long venture and to date we have successfully 
completed Northern Lights, Tornadoes, Extreme Heat (monsoons), and Hurricane projects. 
An Extreme Blizzards/cold trip is planned in early 2009. In addition, a book, shadowing the 
Elemental Project should be on the shelves for Christmas 2009. 
 Indeed, my life has been moulded around the weather and Mother Nature. I am 
constantly humbled and in awe of her power and beauty. For this I am truly grateful.

Mark Humpage (December 2008)

Thanks go to Mark for being the first Weather and Me contributor. What an amazing story, 
one which many stormchasers I am sure can understand! Let us wish Mark and Alister well 
with the rest of their project and let’s hope we may see a review of their up-coming book in 
IJMet in the next couple of years!

© Mark Humpage 

Severe weather carnage as strong tides and winds throw boats as iif they are toys.

Mark’s Picture Montage (from top left): Amazing Harper, Kansas tornado - the classic tornado alley 
catch; Trying to hold on in hurricane winds; Mark in the Antarctic, River Severn (UK) bore waves; That 

boat should not be there - The proven power of the weather.

MARK’S  W
EATHER  

PICTURE  M
ONTAGE
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TORRO  THUNDERSTORM  REPORT  FOR  
THE  BRITISH  ISLES:  JANUARY  2008

By BOB  PRICHARD

 This was a very disturbed month, dominated by depressions which mostly moved 
northeast across, or to the west and north of the British Isles. Thundery activity was scattered 
through the month, with rather more of it linked to cold fronts than is usual in this country. 
Several places reported thunder on two days, but there were large swathes of the country 
that were thunder-free.
 There was a short-lived outbreak of quite strong and very cold easterly winds on 
the 3rd. These generated heavy snow showers over the North Sea off northeast England 
and southeast Scotland; from here they moved westwards, weakening somewhat over land 
but being reinvigorated over the northern Irish Sea – so that 12 cm of snow lay at Aldergrove 
(Belfast Airport) by midnight. Thunder accompanied a few of the showers. Late in the day, 
lightning struck a transformer at Lisburn (County Antrim) cutting power to 13,500 homes in 
Banbridge, Castlewellan and Newcastle; repairs were hampered by the associated heavy 
and deep snow. Mild, wet weather swept northeast during the 4th; there was thunder and 
very squally winds on the cold front in parts of the southwest. Isolated thunder accompanied 
blustery showers in similar areas in a westerly airflow on the 5th; two Aer Lingus aircraft, 
from New York and Boston, sustained damage to their noses as they prepared to land at 
Shannon Airport at about 0600 h. There was a further isolated thundery shower in southwest 
Cornwall on the 7th.
 The 8th saw a classic text-book (i.e. rare!) cold front race eastwards across the 
country during the late afternoon and evening; it brought, to various districts, heavy rain, 
squalls, hail, thunder and a marked drop in temperature leading to snow on its rear edge. 
The thundery activity was mainly from the Isle of Man and north Wales across northern 
England and the north Midlands during the early evening; there were about a dozen flashes 
and bangs in Manchester, and 10 mm diameter hailstones at Newchapel (Stoke-on-Trent), 
whilst hail covered the ground at Carlton-in-Cleveland (North Yorkshire). Thunder was also 
reported in some of the showers behind the front during the night, mainly over Ireland. There 
was a considerable variety of weather across the country on the 11th as a deep depression 
moved northeast over England; the variety included a clap of thunder near Brighton in a 
shower around 1800 h. Another blustery, showery day over England and Wales on the 
14th brought very isolated thunder in the south, with a little more in a weaker southwesterly 
airflow on the 16th.
 During the 17th, an active cold frontal trough swung east-southeast across Ireland, 
Wales and England. This day saw the most widespread  thunder of the month, with reports 
throughout its passage, but most notably from Hampshire to London and Essex between 
1500 and 1630 h; for the most part, activity consisted of about a couple of flashes and bangs 
and a brief burst of heavy, squally, rain and hail. Isolated thunder also accompanied showers 
behind the trough. A lightning strike to Machynlleth station (near Aberystwyth) disrupted train 
services, and telephone lines also had to be repaired in a neighbouring village. Thunder 
returned to parts of southern Britain during the afternoon and early evening of the 21st in 
a showery westerly airflow, whilst in another vigorous westerly on the 24th it was the turn 
of the Edinburgh area (around dawn) and the northern isles (once or twice during the day). 
Shetland was briefly affected again early on the 26th. The month ended with another lively 
cold front sweeping eastwards early on the 31st, giving thunder (accompanied by hail) 
mainly from Manchester to Hull just after daybreak.

        TORRO  THUNDERSTORM  REPORT  FOR 
 THE  BRITISH  ISLES:  FEBRUARY  2008     

                                                                                                By BOB  PRICHARD

 Most places were thunder-free this month, with only the 5th bringing anything more 
than isolated reports. Not surprisingly, all the reports come from the very disturbed spells 
of weather during the opening and closing days - the intervening period being dominated 
by anticyclones and clear skies (resulting in a month of record-breaking sunshine and daily 
temperature ranges).
 A cold northwesterly airflow brought wintry showers on the 1st, and thunder was 
reported at widely separated intervals over northwest Ireland, Matlock and Birmingham. 
Isolated thunder reappeared over Ireland on the 3rd, both on and behind a cold front, and 
again here and over Wales in showers on the 4th. The 5th was a very mild, windy, showery 
day over England and Wales around depressions crossing northern regions; there was 
thunder in several districts, starting over south Wales in the early morning - a shower that 
was reactivated electrically before it left Suffolk around daybreak. Then there were reports 
from Ireland, Wales, the south and east Midlands and around the Wash from early afternoon 
to early evening, whilst the evening brought isolated reports from the south coast and a 
brief lively outbreak from the Reading area to northwest London. Many of the thundery 
showers included hail. The only other reports this month come from the northern isles on 
the 21st and 22nd in a vigorous showery westerly airflow. It is worth noting, though, the 
line squall that accompanied a cold front that moved southeast across England and Wales 
during the evening and night of the 29th; it was particularly active across northern England 
(giving gusts of up to 66 kt) and out into the North Sea, and may have given isolated 
thunder around the southern Pennines. It became increasingly thundery as it moved into the 
Continent; two observations from Munich illustrate this. At 0920 h on the 1st March, the wind 
was westsouthwest 36 kt, gust 58 kt, temperature 11 °C with a thunderstorm; at 0950 h, the 
wind was westnorthwest 18 kt, gust 28 kt, temperature 1 °C with a thunderstorm - snow and 
visibility 900 metres.

CALL  FOR  WEATHER  DVDS  AND/OR  VIDEOS  2009!

Have your video reviewed by our International Severe Weather Media Reviewer  - Paul Domaille. 
Featured in The International Journal of Meteorology and read by hundreds worldwide - what better 

advert for your chase highlights - if it’s good!

We are now also reviewing scientific documentary DVDs - if you have one, or have seen one, send 
them in to be reviewed!

If it’s a DVD/Video and it’s about severe weather - we will review it!

If your DVD/Video is featured it will automatically be entered into the new TORRO/ International 
Journal of Meteorology Film Festival! Details about the last festival can be found on our website.

Send your DVDs and/or Videos to:

Media Reviews, Paul Domaille, Les Amarreurs, Route de Coudre, St Peters, Guernsey, GY7 9HX
UNITED KINGDOM
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BOOK  REVIEWS

By  PETER  ROGERS

AN APPEAL TO REASON by Nigel Lawson ISBN 978-0-7156-3786-9 (UK); 
978-1-5902-0084-1 (US); (2008) Duckworth Overlook, 90-93, Cowcross Street, 
London EC1M 6BF h.b. pp 149 £9.99.
 Nigel Lawson is, judging by this book, an angry man, because he feels that the 
scientific community has been hijacked by the “global warming lobby”, and he is far from 
convinced that the almost universal view of international scientists that man is making a 
major contribution to climate change is correct.
 Accordingly, he uses this slim book to present the alternative view. The book 
is divided into eight chapters, whose titles vary from ”Apocalypse and Armageddon” to 
“Discounting the Future: Ethics, Risk and Uncertainty”. It is closely argued polemic, with 
copious references and a full bibliography. The author reserves some of his severest 
criticisms for the IPCC and their latest Report, with whose conclusions he violently disagrees, 
It is also a sobering thought that, despite his name and pedigree, Nigel Lawson could not 
find a British publisher willing to publish this book, and has had to go to the USA to find such 
a publisher.
Well written as it is, this reviewer remains unconvinced by the author’s arguments. However, 
he is to be congratulated for producing this book, and it is recommended to readers of 
this Journal who will doubtless benefit from seeing the arguments put so elegantly. It is a 
valuable addition to the debate, and, at the price should be affordable by most readers.

PHILLIP’S GUIDE TO WEATHER FORECASTING by Storm Dunlop ISBN  978-
0-540-09026-6 (2008) Philip’s a Division of  Octopus  Publishing Group Ltd. 2 
Heron  Quays, London E14  4JP. p.b. pp 176 £9.99.
 When I first saw this book, I thought that it might simply be an update of  Philip’s  
Guide to Weather by Ross Reynolds, published in 2006, because it is in exactly the same 
format, and with exactly the same number of pages, and indeed, at the same price! However, 
as soon as I opened it, it was obvious that it was a totally new book.
 It consists of seven chapters, ranging from “The Origins of Weather”, through 
“Local Weather”, “Observing the Weather” to “Observing and Photographing the Sky”. As is 
only to be expected from such an experienced writer as the very aptly named Storm Dunlop, 
it is well and clearly written, and is clearly aimed to the intelligent layman.
It is profusely illustrated with black and white (usually satellite) and colour photographs, all 
of which have been extremely well reproduced, diagrams and maps. A particularly useful 
feature, in the chapter on “Observing the Weather” is a complete list of Weather Codes. 
There are even two pages on Observing and Photographing the Sky, as well as two pages 
of “Further Information” that lists some useful books, websites and   Meteorological Offices, 
Agencies and Organisations.
 Highly recommended to all readers of this Journal, and extremely competitively 
priced.
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