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SOUTHWEST  AND  NORTHEAST  MONSOON  
SEASON  IN  INDIA  DURING  2004  BY  

GENERAL  CIRCULATION  MODELS:  PART  1

D. RAJAN1*, and T. KOIKE1

1CEOP Laboratory, Department of Civil Engineering, The University of Tokyo, Tokyo, Japan;
1* Permanent Affiliation: Ministry of Earth Sciences, A-50, Institutional Area, 

Sector-62, Noida -201 307, India.

(drajan@ncmrwf.gov.in; d.rajan@nic.in)

Abstract: The Indian summer monsoon of the year 2004 was intriguing. All the three phases of the 
monsoon, namely the onset phase, the established phase and the withdrawal phase were considerably 
different from long-term averages. The most noteworthy feature of 2004 was the case of abnormally 
low Indian monsoon rainfall.  Here the authors present the evolution of some of the important circulation 
features associated with the Indian summer monsoon and explore the various relationships between 
anomalies by using two atmospheric general circulation models of different resolutions. The findings 
of this paper with respect to this monsoon are related to: early onset, prolonged stagnation in the 
advancement, the deficient mean July rainfall, the model prediction capability of the mid-latitude 
westerly, the movement of a few synoptic systems, seasonal mean rainfall, the strength of the cross 
equatorial flow, delay in the withdrawal phase and so on. The correlation coefficient between the 
analysis and prediction of the models were computed separately. In India the period of October to 
December is referred to as post-monsoon season. In total, the post-monsoon seasonal rainfall was 
average in 2004. In this post-monsoon season the intense cyclogenesis over the Indian seas was very 
much subdued. Another noteworthy feature is that no cyclone made landfall as all weakened over the 
sea. Is the normal (scanty) northeast monsoon followed by normal (scanty) southwest monsoon and/or 
vice versa? Part I discusses the importance of southwest and northeast monsoon season, atmospheric 
models used throughout the study along with the onset of monsoon, mid-latitude westerly at 500 hPa, 
cross-equatorial flow at 850 hPa, location and strength of the Tibetan high at 200 hPa, the role and 
intensity of the Tibetan high during the summer monsoon. In Part 2 the paper discusses the location 
and intensity of mascarene high, the heat low, precipitation forecast, synoptic system forecast of the 
summer monsoon followed by the few salient features of the post-monsoon season. Thus it concludes 
the various aspects of the unusual summer monsoon of the year 2004.

Keywords: monsoon, onset phase, established phase, withdrawal phase, India, General Circulation 
Model, post-monsoon, 2004.

INTRODUCTION
	 Over half the world’s population lives within the influence of the Asian monsoon 
and another large fraction lives within the monsoon areas of Africa and the Americas. 
Forecasting monsoon characteristics, including their onsets, advancements, breaks, 
duration and the withdrawal, remains a challenging scientific problem due to the complexities 
of the interactions involved (WCRP, 2005). The south Asian region is characterized by a 
monsoonal climate, in which (a) the wind blows south-southwesterly from the tropical Indian 
Ocean during the wet summer season (southwest monsoon), and (b) north-northeasterly 
winds blow to the continent during the post-monsoon season (northeast monsoon). Many 
operational forecasts over this Asian monsoon region are known to be useful up to two to 
three days only. The features related to the summer monsoon over India and thoughts to 
exert influence on it can be classified into three categories, namely (1) the surface and 
the lower troposphere features, (2) the middle troposphere features, and (3) the upper 
troposphere features.
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	 Through various monsoonal projects, the general understanding of the Indian 
monsoon has substantially improved. However, research from these projects also reveals 
that the inter-annual, seasonal and/or daily forecasts of monsoon rainfall is still not 
satisfactory, and unpredicted floods and/or droughts occur in many places year after year in 
the Indian monsoon region. Recently the Coordinated Enhanced Observing Period (CEOP), 
an element of the world climate research programme, has provided this opportunity to study 
the energy and water cycle over this monsoonal region. The most important weather events 
during the CEOP’s Enhanced Observing Period-4 (EOP-4), extending from 1 October 2003 
to 31 December 2004, is the Indian boreal summer monsoon and Indian winter monsoon. 
The prime CEOP scientific objective (Koike, 2004; 2006) is quoted: “to document the 
seasonal march of the monsoon systems, assess their driving mechanisms, and investigate 
their possible physical connections.” 
	 The Indian monsoon is a key component of the Asian climate system (Fasullo, 
2005). In this paper, the various features of Indian summer monsoon and post-monsoon 
scenarios of the year 2004 have been studied in a detailed manner. For this study, the global 
general circulation models with the resolutions of (a) Triangular truncation with 80 waves 
in horizontal and 18 Layers (sigma) in vertical denoted as ‘T80L18’, and (b) Triangular 
truncation with 106 waves in horizontal and 40 Layers in vertical denoted as ‘T106L40’ are 
used.

ATMOSPHERIC  MODELS  USED  FOR  THIS  STUDY
	 For this paper the authors have chosen two atmospheric general circulation 
models with different horizontal and vertical resolutions.

General Circulation Model ‘T80L18’
	 In India the National Centre for the Medium Range Weather Forecasting 
(NCMRWF), which is one of the CEOP’s data providers, has the mandate of producing 
medium range weather forecasts, primarily for agricultural purposes by running the general 
circulation model. To realize this goal, the dynamical method of forecasting based on a data 
assimilation system and forecast model was adopted. The aim of this paper is to document 
the circulation features and the rainfall forecast by the model during this summer monsoon 
by comparing them with those of actual real time analysis. In what follows the authors 
present the evolution of some of the important circulation features associated with the 
Indian summer monsoon and explore the relationships between the anomalies (from the 
long-term average) in these features with the behaviour of the monsoon, especially the 
rainfall amounts and its distribution in both space and time. 
	 The data assimilation and forecast system used for this study is the global spectral 
model at a Triangular truncation of 80 waves and with 18 Layers in the vertical (here after 
as ‘T80L18’).  The grid geographical resolution 256 X 128 (lon x lat) can be taken as (~150 
km) near the equator. Both the analysis and forecast model are modified versions of the 
system from the National Center for Environmental Prediction (NCEP), which is also one 
of the leading research organizations providing data to the CEOP activity. Details of the 
data assimilation and forecasts systems (Rajan et al., 2001; 2002) are available. From this 
model the required information has been computed: (a) valid for the 24 hr forecasts (Day-1), 
(b) valid for 120 hr forecasts (Day-5), and (c) valid for 168 hr forecasts (Day-7) separately. 
Additional details of the data assimilation and forecasts systems are available at www. 
ncmrwf.gov.in.

General Circulation Model ‘T106L40’
	 Japan is the key nation of Asia in the field of weather related studies. 

The Japan Meteorological Agency (JMA) is one of the primary operational weather forecasting 
centres over this Asian region, regularly providing data to the CEOP activity. The JMA has 
been conducting the Japanese 25 years re-analysis (JRA25) as a joint research project with 
the Central Research Institute of Electric Power Industry (CRIEPI) of Japan. The JRA25 
datasets were available to the meteorologist during mid-2006. The JRA25 datasets are 
available from January 1979 to December 2004. JRA25 re-analysis has been produced in 
international cooperation with many observational data contributors in the world. Generally, 
re-analysis produces global objective analysis datasets for over a decade in a consistent 
manner with state of the art numerical weather prediction data assimilation system. The 
widely used 3-dimentional variation data assimilation with the improved land surface 
scheme is used in this JRA25. It has been discovered (from the lead scientist of CEOP) 
that the JRA25 re-analysis runs have been extended to December 2004 (EOP-4 period) 
by special request of the CEOP community. Thus, JRA25 contains 26 years of continuous 
datasets. The data assimilation and forecast system of JRA25 is the global spectral model 
at a Triangular truncation of 106 with 40 Layers in the vertical (hereafter as ‘T106L40’). 

The T106L40 runs are 
available with 1.25° 
and 2.5° geographical 
grid size resolutions.  
Additional details of the 
data assimilation and 
forecasts systems are 
available: www.jreap.
org. This T106L40 
model has been used 
to study the summer 
monsoon and the post-
monsoon during 2004. 

Onset of southwest monsoon 
	 The arrival of the summer monsoon over the Kerala coast is found to be reasonably 
punctual. It occurs either towards the end of May or beginning of June (Ramesh et al., 
1996). The onset of the southwest monsoon has been studied extensively by various 
meteorologists (Mohanty et al., 1983; Fasullo et al., 2003; Taniguchi, et al., 2006, 2010).  
In this year, the onset occurred over south Kerala as a week current on the 18th May - two 
weeks ahead of the long-term mean date of the 1st June. This onset date is debatable as 
Simon et al. (2006) studied. Does this early onset of monsoon provide any insight as to 
the subsequent rainfall (Dhar et al., 1980) during the monsoon season? The present study 
gives no such insight. The progress of the monsoon was, however, slow and after two 
periods of prolonged stagnation, the monsoon current covered the whole of the country by 
the 18th July, thus taking approximately two months from onset over Kerala rather than the 
usual one month period from the 1st June. 

Predictability of the mid-latitude westerly at 500 hPa 
	 The monsoon circulation in summer pushes the winter westerly regime towards 
more northerly latitudes and the central activity shifts to an easterly flow associated with the 
monsoon trough. 

Figure 2a. T106L40 
predicted precipitation 

pattern on 17 July 2004.
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The westerly regime is confined to 33°N mean latitude of the Pir Panjal range that prevents 
the incursion of monsoon flow further north. Occasionally, within the summer monsoon 
season, especially during the epochs of weak monsoon activity, westerly regime may move 
to lower latitudes south of the Pir Panjal range. The strengthening of zonal wind within the 
area of study shown in Table 1 may be an indication of the weakening of the monsoon flow.

Table 1.  The area of interest (box) chosen for the study during the southwest monsoon season.

Name of the 
component 

The vertical 
level

Starting 
latitude 

Ending 
latitude

Starting 
longitude

Ending 
longitude

Tibetan high 200 hPa 20°N 50°N 50°E 81°E
Zonal wind strength 
(index) 500 hPa 20°N 45°N 40°E 70°E
Meridional wind 
strength (index) 850 hPa  3 °S  3°N 40°E 50°E
Mascarene high 850 hPa 30°S 40°S 50°E 90°E
Heat low 925 hPa 18°N 40°N 40°E 80°E

Weak zonal flow in the west 
indicates the movement of 
troughs through the area 
under consideration. Such 
a trough, when weak or 
moderate in strength and 
not followed by another 
within a short time, may lead 
to increased rainfall over 
northwest India. Incursion 
of an intense trough, or 
repeated incursions of weak 
to moderate troughs, often 
leads to the ‘break in monsoon’ with a shift of the monsoon trough to the foothills (Krishnan, 
et al., 1999; 2003) of the Himalayas accompanied by heavy rainfall there and an increase in 
rainfall over the peninsula. The monsoon season has a fixed duration of 122 days between 
the 1st June and the 30th September annually. The variation in strength of the mean zonal 
wind at 500 hPa within the area mentioned for these days is shown in Figure 1 (inside rear 
cover). It can be seen from this that there were four epochs (the 6th day, 41st day, 61st day, 
and the 101st day) of strong westerly flow of more than 10 m/s, during this summer monsoon. 
The whole of July and the first half of August were characterized by strong westerly winds 
to the northwest of India except for a 10-day period when the westerly regime was weak. 
	 The weakening of zonal index in the box mentioned in Table 1 indicates the passage 
of waves in the westerly regime. Such waves are associated with extra-tropical fronts near 
the surface and often lead to western disturbances that move along the foothills of the 
Himalayas giving rise to epochs of enhanced precipitation over the Jammu and Kashmir, 
Himachal Pradesh, Uttaranchal, north Bihar, north Bengal and Assam and adjoining areas 
to the north of the river Brahmaputra. The passage of one such strong wave or more than 
one moderate wave in quick succession leads to the disappearance of the monsoon trough 
along with the easterly belt to its north - a situation known as the ‘break in the monsoon’ 
(Krishnan, 1999). The passage of such a western disturbance over the north of the country 
is reflected in the precipitation field during the 17th July to the 19th July. 

The rainfall distributions by the model T106L40 and observed (rain-gauge) over the country 
on the 17th July, i.e., 47th day of the monsoon, is shown in Figure 2 (a and b). The zonal 
index had low magnitudes during the 16th July to 19 July 2004 as shown in Figure 1.
	 The trend in the variations of zonal index at 500 hPa is similar in the analyses as 
well as the forecasts up to Day-7, indicating that the observed and forecast variations in the 
zonal index (activity in the mid-latitude westerly) are in phase. The magnitudes of correlation 
coefficients computed for the model T80L18 between the observed and forecast intensities 
are 0.97, 0.75 and 0.48 for forecast lengths of Day-1, Day-5 and Day-7 respectively. Since 
the correlation coefficient of magnitude 0.70 is accepted as the limit of acceptable forecast, it 
can be concluded that the model T80L18 can predict the activity in the mid-latitude westerly 
up to Day-5.

Strength of the cross-equatorial flow at 850 hPa 
	 During summer, the mean angle at which the sun’s rays reach the surface of the 
earth is small and near to the perpendicular incidence leads to a large value of insolation 
and a higher surface temperature. Since air expands at higher temperatures, there is a 
transportation of mass from the warmer summer hemisphere to the cooler winter hemisphere 
and the mean surface pressure decreases over the summer and increases over the winter 
hemisphere. The mass transport, however, is not unidirectional throughout the troposphere. 
Near the surface, air flows into the summer hemisphere across the equator in response 
to the lowering of the mean surface pressure in that hemisphere. This winter to summer 
hemispheric transport of mass is more than compensated by the reverse transport at higher 
levels, especially in the upper troposphere where anticyclones develop due to the presence 
of warmer air at lower levels. A reverse Hadley Cell develops as the low level flow moving 
towards the summer pole lifts up over the monsoon regime and connects with the upper 
airflow moving towards the equator where it sinks to complete the full circuit.  
	 The mean meridional wind speed within the area depicted in Table 1 is taken as 
an indicator of the cross-equatorial flow over the Arabian Sea. The variation in the cross 
equatorial flow during the 122 day period of the summer monsoon in 2004 is shown in 
Figure 3 (inside rear cover) as seen by the model T80L18. It is noted that in 2004 the cross-
equatorial flow had already established at the beginning of June starting in May. It remains 
almost steadily average until the end of August when it decreases in magnitude thereafter. 
Magnitudes of the cross-equatorial flow in the observations and forecasts are similar except 
in September when the cross-equatorial flow is weaker in the model T80L18 after Day-3.
	 The magnitudes of the correlation coefficient computed over the area listed in 
Table 1 between the analyzed and forecast cross-equatorial flow, i.e., the average wind 
speed (m/s) of the model T80L18 are 0.88, 0.70 and 0.67 for Day-1, Day-5 and Day-7 
respectively. The trends in the analyses and forecasts are in phase and the forecasts of 
model T80L18 are useable up to Day-5.

Location and strength of the Tibetan high at 200 hPa 
	 The Tibetan plateau with an average elevation of 4 km above the mean sea level 
is the most prominent terrain influencing the Asian monsoon system in general, exerting 
dominating influence over the Indian summer monsoon system. The CEOP community has 
collected a wealth of information over this area form 1 October 2001 to 31 December 2004 
using different mechanisms of data collection. With the arrival of the summer monsoon 
over India, an anticyclone is established over the Tibetan plateau at the upper troposphere, 
being most prominent at the 200 hPa level. This anticyclone in the wind field or high in the 
geo-potential field migrated from the Indonesian area where it returned after the summer 
monsoon season came to an end over India.

Gridbox average rain (cm)
Monsoon 2004 day =47 Observed

Figure 2b. Observed precipitation 
pattern on 17 July 2004.
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	 The anticyclone over Tibet in the upper troposphere was the result of heating in the 
atmospheric layer between the plateau and the 300 hPa level. The reason for the heating is 
different for the eastern part of the plateau where convection releases diabatic heating below 
300 hPa and the western part of the plateau where excess insolation reaching the elevated 
land surface produces sensible heating near the surface. This difference in mechanism of 
heating - sensible versus latent, is due to the fact that the western part of Tibet, along with 
the adjacent (Leh) part of the Jammu and Kashmir in India, is actually very dry as all the 
moisture carried by the westerly winds precipitates over the windward side of the various 
mountain ranges to the west of this region. 

The eastern region of 
Tibet obtains moisture 
from the Bay of Bengal 
carried by southerly 
winds passing through 
the north-south 
orientated mountain 
ranges at the extreme 
end of northeast India.
	 The anticyclone 
cell over Tibet (high in 

the geopotential field) separates the westerly wind belt to its north from the easterly wind 
belt to its south. At the beginning of the summer monsoon season this anticyclone moves 
from the Indonesian area, where it returns at the end of the season. Before it is established 
over Tibet, the westerly wind regime prevails over north India and prevents northward 
incursion of easterly flow in the upper troposphere. Establishment of the anticyclone over 
Tibet is a precursor to the onset of monsoon over Kerala and further northward advances. 
	 The easterly winds south of the Tibetan anticyclone are different in nature and 
produce upper air divergence that combines with the low level converging monsoon flow to 
produce widespread upward velocity. A weak easterly regime indicates a weakening in the 
reverse Hadley Cell circulation with a probable decrease in all India’s average precipitation. 
Thus the strength of the Tibetan high is an indicator to the health of the Indian component 
of the northern hemispheric summer monsoon. 
	 As air moves southward from the eastern periphery of the Tibetan anticyclone it 
gains easterly angular momentum and the wind speed increases in easterly magnitude in 
an earth-fixed coordinate system. Thus an easterly jet forms at the southern edge of the 
anticyclone with an almost east-west axis. The right entrance and left exit quadrants of this 
jet are regions of divergence while the other two quadrants are regions of convergence. 
This pattern, when juxtaposed with the low level convergence, produces enhanced upward 
velocity below the right entrance and left exit quadrants of the easterly jet and suppresses 
upward motion elsewhere. Thus, the location and strength of the jet core, controlled to 
a large extent by the location and strength of the Tibetan high, contributes to observed 
distribution of precipitation. 
	 The location of the Tibetan high is also important as occasionally the centre of the 
anticyclone shifts, mainly in an east-west direction, thus shifting the region of upward and 
downward motions from east to west or vice versa. 

Prolonged residence of the Tibetan high to the west of its usual position may indicate a 
deficit in precipitation over eastern India and the central plains. In the seasonal average 
there are two centres of the Tibetan high and are located climatologically near 65°E and 
85°E. 
	 The authors next describe the location and strength of the Tibetan anticyclone at 
the 200 hPa level during the 1st June to the 30th September and within the box shown in 
Table 1. The latitude longitude location of the Tibetan high is taken as the location of the 
model (T80L18) grid point where the local maximum in the height field is found. The value 
of the geopotential at this point is taken as the strength of the high/anticyclone, though the 
wind speed is actually related to the gradient in the geo-potential field and not to the value 
of the geopotential itself. 
	 The value of the highest geo-potential within the box described above is drawn in 
Figure 4 (inside rear cover) for the model T80L18 analysis and Day-1, Day-5 and Day-7.  
From the computed trend line it is seen that the Tibetan high gains intensity during the first 
half of the season and loses it in the second half. 

There are, however, 
large fluctuations around 
this simple trend and 
there are two prominent 
deviations: the drop 
in intensity in the third 
week of July, and a 
large rise in the middle 
of the second week of 
September. Both these events were captured in the model T80L18 forecasts up to Day-7 
with reasonable accuracy.
	 The fluctuations 
in the mass field at the 
upper troposphere are 
associated with the 
incursion of cold/warm air 
at the middle troposphere 
at the same geographic 
location.  The sharp fall 
in geopotential between 
the 9th July and the 12th 
July at the 200 hPa level 
is due to the advection of 
cold air at the 500 hPa 
level accompanying the 
trough in the westerly 
that moved over the Tibet 
region during that period 
as seen in Figure 5 (a and b) by the two models. Similarly the advection of warm air, again 
accompanying a westerly trough is clearly seen at 500 hPa between the 6th and 14th of 
September is plotted in the Figure 6 (a and b).

Figure 5a. Temperature 
at 500 hPa on 12 July 

2004 by T80L18.

Figure 5b. Temperature at 
500 hPa on 12 July 2004 

by T106L40.

Figure 6a. Temperature at 500 hPa on 09 September 2004 by T80L18.
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The latitude of the 

centre of the high also 
varies with time. The 
latitudinal variation in 
the centre of the Tibetan 
high during this summer 
monsoon as seen in 
the analyses and Day-
1, Day-5 and Day-7 

forecasts are between 22°N to 28°N. The trend line of T80L18 shows that the centre of 
the Tibetan high moves northward as the monsoon season progresses and reaches the 
northernmost limit by the end of July or beginning of August and then retreats back towards 
the equator. There are also large day-to-day fluctuations superimposed on the seasonal 
trend. A visual inspection does not indicate any correlation between the fluctuations in 
latitudinal positions of the high and its intensity. 

This paper continues as Part 2 in Volume 35, issue 351, July 2010 with References.

Figure 6b. Temperature 
at 500 hPa on 09 

September 2004 by 
T106L40.
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Abstract: This report represents an analysis of the occurrence of days with thunderstorms 
and tornadoes in Poland in 2009. The number of days with thunderstorms was analysed 
with respect to their frequency in individual months, seasons of the year and the year as 
a whole and compared to the corresponding average values from the period between the 
years 1951-2009. Occurrences of tornadoes in 2009 were analysed taking into account their 
intensity and the resulting material damage, followed by a description of the accompanying 
weather conditions.

Keywords: Poland, Thunderstorm, Tornado, Funnel Cloud. 

DAYS  WITH  THUNDERSTORMS
The analysis of the occurrences of days in which a thunderstorm took place in 

Poland in 2009 together with the analysis of comparing this with the average values from 
the years 1951-2009 was based on data relating to the frequency of stormy day occurrence 
and was obtained from 42 weather stations of the Polish Institute of Meteorology and Water 
Management (IMWM) (Figure 1). Data from the period up to the year 1981 was obtained 

from the Rainfall Annals 
of the IMWM, whereas 
the data from after this 
period was obtained 
from the NCDC NOAA 
internet service (USA). 

Figure 1. The location of 
meteorological stations in 

Poland.

The number of 
days with thunderstorms 
in 2009 ranged 
from under 15 in the 
northwestern part of the 
Baltic coast to over 30 
in southern and eastern 
parts of the country 
together with the area 
along the middle section 
of the River Vistula. 
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In the year under analysis, the region that distinguished itself most was the area surrounding 
the city of Wrocław where 43 stormy days were registered. The general tendency of the 
increase in the frequency of days with thunderstorms from the northwest towards the 
southeast is reminiscent, to a degree to the breakdown in the frequency of the analysed 
phenomenon in the average year from the period between 1951 and 2009 (Figure 2). 

Figure 2. The number of days with thunderstorms in the average year during the 1951 (A), 
to 2009 (B) period during the year 2009.

Stormy days in 2009 occurred more frequently in southern and central regions 
of Poland and less frequently on its northeastern fringes in comparison to the average 
year from the 1951-2009 period. The analysis of the frequency of days with thunderstorms 
in individual months of the year 2009 and its comparison with the average values from 
the period under analysis shows a lack of stormy days during the winter period and their 
lesser frequency in the month of March 2009, as well as their higher than the average 
frequency in the period of June and July. In the period from August to October 2009 fewer 
days with thunderstorms occurred than the average. The analysis of the frequency of the 
phenomenon in question for the average weather station in Poland in the individual seasons 
of 2009 demonstrates a lower than average storm activity in spring, autumn and winter and 
a decidedly higher frequency in the summer period. In general it should be pointed out that 
the increase in storm activity in the summer period of 2009 surpassed the decrease in this 
activity in the remaining seasons of the year and was the cause of the overall increase in the 
frequency of the occurrence of stormy days over the period of the whole year in comparison 
with the average year from the period between 1951 and 2009 (Table 1).

TORNADOES  AND  FUNNEL  CLOUDS
In 2009, tornadoes were observed more frequently than in the preceding years 

(Kolendowicz, 2002; 2003; 2005; 2009; 2010). They were observed on eight days of the year 
under analysis in locations spread evenly over Poland as a whole (Figure 3). In May, one 
tornado was registered; in June there were four, and also two cases of funnel clouds were 
reported. Whereas in September, as well as in May, one case of a tornado was observed. 

May 2009
On 31 May 2009 a weak tornado occurred in the village of Malinowo in the 

administrative district of the Olszynek Municipality. 

This lies within the Warmińsko-Mazurskie Province (Figure 3). The tornado appeared in the 
afternoon hours. On its way, the tornado damaged the roofs of five houses, severed power 
lines and uprooted several trees. The approach road leading to Malinowo was blocked 
by the fallen trees. Based on the reported damage, the intensity of the phenomenon can 
be estimated at T3 (with an approximated wind speed of 42-52 m/s) on the T-scale and 
at F1 on the Fujita scale. On that particular day in Poland it was very cloudy with bright 
intervals. There were outbreaks of rain, numerous thunderstorms and isolated occurrences 
of hail. Particularly numerous thunderstorms occurred in the north of Poland. The maximum 
temperature ranged from 12 °C in the southeast to over 26 °C in central and northern parts 
of the country. The wind was light to moderate, with wind gusts of up to 25 m/s during the 
thunderstorms. The weather in Poland was affected by a Polar maritime old air mass and a 
low-pressure system with its centre over the western part of the Ukraine. During the day an 
occluded front connected with the centre of the low and moved in an arch-like fashion from 
the southeast to central parts of the country (Figure 4). The tornado formed from a storm 
cloud which had developed at the occluded front.

2009 1951-2009
JAN 0.0 0.1
FEB 0.0 0.1
MAR 0.1 0.2
APR 1.2 1.2
MAY 4.3 4.3
JUN 7.2 5.4
JUL 8.5 5.8
AUG 2.8 4.6
SEP 1.0 1,6
OCT 0.2 0.3
NOV 0.0 0.1
DEC 0.0 0.0
Spring 5.5 5.7
Summer 18.5 15.8
Autumn 1.1 2.0
Winter 0.0 0.2
Year 25.2 23.6

Figure 3. Tornadoes and Funnel 
Clouds observed in Poland (2009).

Table 1. Days with thunderstorms in Poland during certain 
months and seasons in 2009 and in the average months, 

seasons and years from the period of 1951-2009. 
Mean station data was counted.

© THE INTERNATIONAL JOURNAL OF METEOROLOGY  
    May 2010,  Vol.35,  No.349156 © THE INTERNATIONAL JOURNAL OF METEOROLOGY  

    May 2010,  Vol.35,  No.349
157



35th Anniversary Year 35th Anniversary Year

June 2009 
On 8 June 2009 in the village of Kalinowo Kolonia in the administrative district of 

the Piątnica Municipality within the Podlaskie Province (Figure 3) a tornado destroyed a 
brick barn along with other farm buildings and blew over anywhere from between 10 and 
20 trees. Based on the damage, the intensity of the tornado can be estimated at T4 on the 
T-scale (wind speed of 52-61 m/s) and at F2 on the Fujita scale. On the day in question the 
cloud cover over the territory of the country was from moderate, to very cloudy. There were 
rain showers and in the north and east thunderstorms occurred. The maximum temperature 
ranged from 17 °C in the north to 27 °C in the southeast. Poland was affected by a low-
pressure system with its centre over western Russia and Polar maritime old air masses in 
the north, with warm air masses occupying the southern part of the country. The air masses 
were separated by an occluded front (Figure 5). The tornado formed from a storm cloud that 
had developed at the occluded front moving from the north to the south of Poland.

Figure 4. Charts of the synoptic situation from 00 UTC on 31 May (A) and 1 June (B) 2009, according 
to the Daily Meteorological Bulletin, IMGW (Polish Meteorological Service).

Figure 5. Charts of the synoptic situation from 00 UTC on 8 June (A) and 9 June (B) 2009, according 
to the Daily Meteorological Bulletin, IMGW (Polish Meteorological Service).

On 20 June 2009, in Kuniów in the Opolskie Province (Figure 3), a clearly, and 
characteristicly visible funnel that did not touch the ground was observed at the base of a 
storm cloud. 

No damage was reportedly caused by the described phenomenon. On that day, the cloud 
cover over the territory of the country was moderate; turning to very cloudy in the south, 
and accompanied with rain and thunderstorms. The maximum temperature ranged from 14 
°C in the southeast to 23 °C in Silesia. The wind was light to moderate, with gusts up to 15 
m/s during the thunderstorms. Poland was affected by a Polar maritime air mass during this 
event. This had arrived following a cold front which was moving quickly from the northwest 
to the southeast on the previous day (Figure 6). The tornado which began to form, although 
it did not reach the mature stage, and therefore was a funnel cloud, formed from a storm 
cloud that had developed in an homogenous air mass behind the cold front.

Figure 6. Charts of the synoptic situation from 00 UTC on 20 June (A) and 21 June (B) 2009, 
according to the Daily Meteorological Bulletin IMGW (Polish Meteorological Service).

On 25 June 2009 a tornado passed through Mielec in the northwestern part of the 
Podkarpackie Province (Figure 3). The tornado tore roofs off seven houses and caused 
less severe damage to 15 others. On the basis of this reported damage, the intensity of 
the phenomenon can be estimated at T4 on the T-scale (wind speed of 52-61 m/s) and at 
F2 on the Fujita scale. It was very cloudy with significantly bright intervals and patches of 
fair weather on this day. It rained in places – mainly rain showers – and numerous storms 
appeared which were accompanied locally by heavy rain and isolated occurrences of hail. 
The maximum temperature ranged from 16 °C in the northwest to 28 °C in the southeastern 
parts of the country. The weather in Poland was affected by a tropical air mass and a low-
pressure system which was centred over Hungary (Figure 7). The tornado and the storms 
formed in an homogenous tropical air mass in the afternoon hours. 

On 27 June 2009, about 1.30 pm (local time), a tornado passed over the village 
of Jabłonka in the Nowy Targ County of the Małopolskie Province (Figure 3). Houses’ 
roofs were torn and walls destroyed. It damaged 10 buildings as a result; some declared 
uninhabitable. The intensity of this event can be estimated at T5 on the T-scale (wind speed 
of 62-72 m/s) and at F2/F3 on the Fujita scale based on damage reported. The weather was 
very cloudy with bright intervals and fair in the east; rainy in the south and west with isolated 
patches in the north. In Dolny Śląsk (Lower Silesia) the rain was heavy. Thunderstorms 
occurred in the east and south. Temperatures ranged from 14 °C (max) in the north to 
28 °C in the northeast, the east and also in isolated southeastern areas. On this day, the 
meteorological conditions in Poland were complicated: a cold front was moving from the 
north to the south of the country, while its southern fringes were affected by a warm front 
(Figure 8). The tornado formed from storm clouds that had developed at the cold front.
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Figure 7. Charts of the synoptic situation from 00 UTC on 25 June (A) and 26 June (B) 2009, 
according to the Daily Meteorological Bulletin IMGW (Polish Meteorological Service).

Figure 8. Charts of the synoptic situation from 00 UTC on 27 June (A) and 28 June (B) 2009, 
according to the Daily Meteorological Bulletin IMGW (Polish Meteorological Service).

On 30 June, between 6.57 pm and 7.00 pm (local time), funnel clouds were 
observed over Poznań (Figure 3). No material damage occurred. The cloudiness over 
Poland this day, was moderate, becoming very cloudy in some parts later. There were rain 
showers and thunderstorms with isolated patches of hail. In some places the storms were 
violent. The maximum temperatures ranged from 18 °C on the Baltic coast to 30 °C in the 
southeast and in the central part of the country. The wind was light to moderate, becoming 
gusty during the thunderstorms. A maximum speed of up to 17 m/s was registered. The 
southern area of Poland was affected by a tropical air mass and a Polar maritime air mass 
in the north. The masses were separated by a warm front moving northwards (Figure 9). 
The funnel clouds that were observed over Poznań had formed in this very warm tropical 
air mass.

July 2009
In the afternoon hours of 23 July 2009 a tornado passed through Legnica in the 

Dolnośląskie (Lower Silesian) Province (Figure 3) destroying trees and bushes in the centre 
of the town. No damage to buildings was recorded. 

However, based on reported damage that did occur to vegitation etc, the intensity of the 
tornado can be estimated at T1 on the T-scale (wind speed of 25-32 m/s) and at F0 on the 
Fujita scale. On the day in question, it was fair in eastern parts of Poland. In the remaining 
area it was moderately cloudy, to very cloudy with isolated outbreaks of rain and there were 
thunderstorms in the afternoon. At night it was cloudy across the whole of the country with a 
zone of intense thunderstorms and rain that moved eastwards. The maximum temperature 
ranged from 25 °C on the Baltic coast to 34 °C in southern parts of the country. The wind 
was light to moderate, with wind gusts during the storms reaching speeds of up to 36 m/s 
in the south. Although the meteorological situation on that day was characteristic in its 
potential to produce violent storms (Kolendowicz, 2006; Walkner, 1992), the tornado was 
not very intense. On the 23rd July a mass of warm and humid tropical air hovered over 
Poland. In the evening hours a Polar maritime air mass from over the Atlantic arrived from 
the west, which was preceded by a quickly-moving cold front (faster than 60 km/hr) (Figure 
10). Violent thunderstorms along with the tornado in question occurred along this cold front.

Figure 9. Charts of the synoptic situation from 00 UTC on the 30th June (A) and the 1st July (B) 2009, 
according to the Daily Meteorological Bulletin IMGW (Polish Meteorological Service).

Figure 10. Charts of the synoptic situation from 00 UTC on the 23rd July (A) and the 24th July (B) 
2009, according to the Daily Meteorological Bulletin IMGW (Polish Meteorological Service).
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On 3 September 2009 a tornado passed over Malachin in the Chojnice County of the 
Pomorskie Province (Figure 3). On its way from the headquarters of the forest inspectorate 
in Czersk, the whirlwind damaged the buildings of a manufacturing company, tearing the 
roofs off manufacturing facilities and offices. It then passed through the warehouse storing 
construction materials, destroying half the roof, then later through two agricultural farms. 
The barns at both farms collapsed and the roofs of the farmhouses tore off. Based on the 
reported damage, the intensity of the phenomenon can be estimated at T4 (wind speed 
of 52-61 m/s) using the T-scale and at F2 according to the Fujita scale. It was very cloudy 
on the day of this event, with bright intervals. It had rained intensely in some places with 
thunderstorms throughout the country. The maximum temperature ranged from 18 °C in 
the north to 29 °C in the southeast. The wind was moderate, turning sometimes to strong 
and gusts with speeds of up to 20 m/s. At the same time, the southeastern part of Poland 
was affected by a warm tropical mass of air, while a Polar maritime air mass hovered over 
the northwestern area of the country. These masses were separated by a warm front. In 
the course of the day and night, a fast-moving cold front connected with a low-pressure 
system which centred over the British Isles and moved over from the west eventually reach 
ing Poland. Within the 24 hours in question, the front was moving at speeds that exceeded 
60 km/hr (Figure 11). The tornado formed from a storm cloud that had developed at the 
head of the cold front and the overall meteorological situation was typical for the potential 
occurrence of violent thunderstorms and tornadoes. 

Figure 11. Charts of the synoptic situation from 00 UTC on 3 September (A) and 4 September (B) 
2009, according to the Daily Meteorological Bulletin IMGW (Polish Meteorological Service).

SUMMARY
The number of days when thunderstorms occurred in Poland during 2009 in 

ranged from under 15 on the western coast of the Baltic, to over 35 in the southeast. A 
slight increase in storm activity was noted in comparison with the average year of the period 
1951 to 2009. In 2009, there were 25.2 days with a thunderstorm per average weather 
station which is 1.6 days more than the average. The increase in the frequency of days 
with a thunderstorm over the whole year was seemingly connected with an increase in 
storm activity during the summer period when compared to the average from the 1951-2009 
period. It should also be noted that days with thunderstorms in winter, 2009 were few, and 
there was a slight decrease in their average frequency in selected months during spring and 
autumn, as well as in August.
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Analysing the cases of tornadoes that occurred in Poland during 2009 demonstrates 
an increase in their frequency when compared to previous years. During the year under 
study, five occurrences of a tornado were registered, and two funnel clouds, including:

•	 One in May (T3 in intensity); 
•	 Three in July (two were T4 with one estimated at T5 intensity). Besides this, two 

cases of funnel clouds were observed in this month; 
•	 One in September (T4 in intensity).

Four of these tornadoes were produced by storm clouds at a cold front or at an 
occluded front and two occurred in an homogenous air mass in the absence of a weather 
front. The phenomena of funnel clouds occurred at the base of storm clouds that had formed 
in homogenous air masses.
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A  REPORT  ON  THE  SHOWER  OF  AROMATIC  
BERRIES  IN  IRELAND  ON  9   MAY  1867

By RICHARD S. MUIRHEAD

112 High Street, Macclesfield, SK11 7QQ, UK.

The Nineteenth century was no exception to falls of strange matter worldwide. Indeed 
anomalous showers have continued up to the present. In chronological order, here is a list 
of some of the most extraordinary falls. This list is not exhaustive:

•	 Minnows and sticklebacks in Mountain Ash, Glamorganshire (Schadewald, 
1859);

•	 Aromatic berries in Dublin (9 May 1867) (Simons, 1997); 
•	 Snails in Chester, Pennsylvania (1870) (Simons, 1997); 
•	 Periwinkles in Worcester (28 May 1881) (Fort,1999);
•	 Snail shells in Illogan, Cornwall (8 July 1886) (Fort, 1974); 
•	 Pond mussels in Paiderborn, Germany (1892) (Simons, 1997); 
•	 Jellyfish in Bath (1894) (Simons, 1997); 
•	 Frogs or toads near Wigan (1894) (Rowe, 1982); 
•	 Frogs in Richmond, N.Yorkshire (1916 or 1917) (Thomas, 1986); 
•	 Frogs in Kettering, Northamptonshire (c.1919) (Thomas, 1986); 
•	 Frogs in Châlon-sur-Sâone, France (1922) (Rowe, 1982); 
•	 Pond creatures and pond plants in Essex (1930 or 1931) (Thomas, 1986); 
•	 Frogs in Rode in Somerset (c.1932) (Thomas, 1986); 
•	 Fish in Florence (20 January 1936) (Rowe, 1982); 
•	 Frogs in Trowbridge, Wiltshire (14 June 1939) (Meaden, 1982); 
•	 Fish, frogs and weed in Newton-Le-Willows, Lancashire (c.1947) (Rowe, 1982); 
•	 Crayfish across Florida (1954) (Simons, 1997); 
•	 Elvers in Oxfordshire (c.1966) (Danford, 1986); 
•	 Maggots in Acapulco (1968) (Simons, 1997); 
•	 Frogs in Arkansas (2 January 1973) (Simons, 1997); 
•	 Toads in Brignoles, France (24 September 1973) (Simons, 1997); 
•	 Frogs in Bedford (24 June 1979) (Rowe, 1982); 
•	 Earth in Halkyn, Clwyd, North Wales (31 August 1981) (Colegate, 1986); 
•	 Crabs in Swansea (27 September 1981) (Meaden, 1981); 
•	 Sea Shells in Dilhorne, Staffordshire (21 March 1983) (Swinhoe, 1983); 
•	 Tadpoles in Chippenham, Wiltshire (16 May 1983) (Meaden, 1984); 
•	 Coke, Clinker,Coal etc in Bournemouth, Dorset (5 June 1983) (Rogers, 1984; 

Meaden, 1995); 
•	 Flounder and Dover Sole in East London (1984) (Simons, 1997); 
•	 Winkles and Star Fish in Thirsk (16/17 June 1984) (Anon, 1984); 
•	 Frogs in Greece (1991) (Simons, 1997); 
•	 Tadploes in Nanao, Japan (June 2009) (Lewis, undated).  

According to a letter from Arhur Pim, published in the June 1867 issue of Symons`s 
Monthly Meteorological Magazine there was a shower of “‘berries’ in some parts of Dublin” 
on Thursday 9 May 1867. The full letter reads as follows:

“I enclose you two extracts from one of our Dublin papers relative to some berries, which 
are reported to have fallen in large quantities in some parts of Dublin on the night of 
Thursday 9th May. I have been given two of these berries; they are in the form of a very 
small orange, about half an inch in diameter, black in colour, and, when cut across, seem as 
if made of some hard dark brown wood. They also possess a slight aromatic odour. Various 
speculations have been given forth as to their origin, but none of them seems to be worth 
much. If you think the extracts herein, worthy of a place in your Magazine you can insert 
them. - Yours very truly, Arthur Pim. Monkstown Dublin June 1st 1867.”

Pim was a member of an illustrious Dublin Quaker family that had wide-ranging 
interests in natural history and gardening. His description of the berries is sufficiently 
detailed and therefore can suggest that he had actually seen one, and been present when 
it was cut open. One can be confident enough that Pim was sufficiently experienced to 
recognize the fallen matter as a type of berry in this case (NB: Rusticus does not describe 
the inside of the berries). 

Below this, Symons issued a second letter written under the pseudonym “Rusticus 
Expectans” which had originally been addressed to the editor of the Daily Express 
(supposedly the Dublin version). The letter was written five days after the shower, on 13 
May 1867 and reads as follows:

“SIR, - I have been daily expecting to see some notice of the strange phenomenon which 
took place during the tremendous rain-fall of Thursday night. None having appeared in 
any of the journals, I hope, through your columns, the public may learn to what cause we 
are to attribute... a shower of aromatic smelling berries which fell over Dublin on Thursday 
night. Both on the north and south sides of the river these berries fell in great quantities and 
with great force, some being larger than the ordinary Spanish nut… Capel Street, Dame 
Street, Bishop Street... so violent... that even the police, protected by unusually strong head 
covering, were obliged to seek shelter from the aerial fusillade!”

A third item apparently also refers to the incident though Dublin is not mentioned. This was 
sent to the “Inquirer” from an unknown location (Tyrrell, J., pers. comm.):

“…the “small balls” which “fell in large quantities on Thursday night” …are hazel nuts 
preserved in a bog for centuries.” 

Page two of The Freeman`s Journal which was published on Tuesday 14 May 1867 
commented upon the shower:

“AN EXTRAORDINARY PHENOMENON - A phenomenon is said to have taken place on Friday 
night, which can only be paralleled by the showers of fish in Judea, the medaeval wonder which science 
has never explained of the fall of blood from the heavens, or the black rain which excited so much 
astonishment some ten years ago in this country. This was the reported fall, during the sudden storm on 
Friday night, of a number of berries, which have the appearance of crude, unripe aloes, but which yet 
have a most aromatic colour. Botanists, we believe, have not yet decided their proper local habitation 
or name, but the fact remains that these vegetable  productions were to be picked up in considerable 
numbers in various parts of the city on Saturday morning. Some sceptical persons, who appear to 
doubt the idea that they fell during the storm, say that they are employed in the process of brewing, and 
that they were dropped en route from a wagon or cart which was conveying them from the vessel in 
which they were imported to the place where they were to be employed to add an agreeable bitterness 
to the indispensable beer of daily consumption.”  (Anon, 1867)
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Whatever the shower may have been composed of there is little likelihood that the 
objects were fossilized nuts of the hazel (Corylus avellana) which would not accord with 
Pim`s precise description. It is equally improbable that these “aromatic” objects were fresh 
hazelnuts, or the fruits (nuts, berries) of any other indigenous plant.

On 8 May 1867 at 8 am an area of low pressure was situated off the southwest 
coast of Ireland (Figure 1). At a weather station in Kerry, a temperature of 53 °F (12.5 
°C) was recorded and a wind speed of 20 kt travelled from the southeast. In the vicinity 
of Dingle the temperature was 50 °F (10 °C) with rain and a wind speed of 5 kt from the 
south. On the 9th May at 8 am, the temperature at the station in Kerry had risen to 56 °F 
(12.5 °C) with winds of 25 kt from the southwest. The Dingle area station recorded 57 °F 
(13.8 °C) with lightning so it is known that there must have been sufficient convection to 
develop cumulonimbus with a wind speed of 15 kt from the southwest. The low was now 
west of Ireland (Figure 2). A station in northwest England, just north of Liverpool reported a 
thunderstorm at 8 am on the 9th May. Armagh Observatory (in what is now Northern Ireland) 
had a 24 hour rainfall total of 14 mm (0.55 inches) on 9 May 1867 (0900-0900 h period) and 
a maximum temperature of 67 °F (measured as 19.4 °C) (Beswick, M., pers. comm.)

Paul Brown of TORRO told me ”The charts show low pressure near Ireland and 
high pressure to the northeast of the British Isles, giving a warm southeasterly airflow over 
Britain at first, becoming cyclonic southerly later. In these situations it is not unusual for 
troughs to form over France and move north across Britain, bringing thundery weather 
with them. The instability with these troughs is, however, often at medium levels, with a 
high cloud base (6000 ft or higher), and they are not normally associated with tornadoes 
(especially as these troughs often arrive at night or early in the morning); but if they arrive 
in the afternoon they may trigger the development of heat thunderstorms from the surface, 
which are more likely to produce tornadoes. 

Heat thunderstorms may, of course, also develop in these situations independently of any 
troughs.”

The charts show evidence of one or more such troughs moving north, but because 
we only have charts for 8 am each morning (and in the absence of upper air information), one 
can do no more than speculate as to what happened on the evening of 9 May 1867. I would 
suggest that cumulonimbus clouds and showers/thunderstorms could have developed over 
Ireland during the afternoon as a result of the moist unstable cyclonic southerly airmass 
which was perhaps aided by the presence of a passing trough.

It is interesting to note that TORRO have a report of a T3 tornado in their database 
which was reported to have been accompanied by hail at Winslow (Buckinghamshire) on 
the following day (10 May 1867) (Brown. P., pers. comm.) Figure 3 shows the synoptic 
situation on the 10th May. 

Paul Brown later told me “I have taken a look at the Armagh observations for 8-10 
May 1867. As I suspected, they are not detailed enough to come to any firm conclusions, 
but a couple of points are worth noting: (a) they report `sudden rain` (probably a sharp 
shower) at 9.15 in the evening of the 9th (they also had showers in the afternoon/evening 
of the 8th and 10th), and (b) there is a marked veer of wind from the east by south to 
southwest by south between the evening of the 9th and morning of the 10th (all the rest of 
the observations having winds somewhere between east and south). These observations 
lend credence to my earlier suggestion of showers, at times enhanced by minor troughs, but 
it is not possible to be more specific.”

According to the data collected by the Royal Engineers based at the Meteorological 
Observatory at the Ordnance Survey Office in the Phoenix Park, Dublin, there were no 
unusual weather conditions in the area on the 9 May 1867. Some remarks that were 
recorded on the weather and any remarkable circumstances for that date are as follows:

Figure 1. Chart showing low pressure situated off the southwest coast of Ireland on 
8 May 1867 at 8 am. © National Meteorological Archive, Meteorological Office.

Figure 2. Chart showing low pressure situated to the west of Ireland on 
9 May 1867 at 8 am. © National Meteorological Archive, Meteorological Office.
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 1) Day Observations (both am and pm) “very fine”; 2) Night Observations “overcast with 
heavy steady, steady rain.” (Treanor, M., pers. comm.).

The Dublin Heritage website reports: Dublin Diary - 9 May 1867 - During heavy 
rain, large quantities of berries (perhaps hailstones blackened by soot) fell in Dame Street, 
Capel Street and neighbouring streets. (Dublin Diary, 2009)  

A significant problem with hazelnuts as being the identity of the objects which fell 
on 9 May 1867 is that May is the wrong time of year for this type of nut. Dr Charles Nelson, 
Hon. Editor of the Archives of Natural History stated:

“I regret I know nothing about hazelnut cultivation in Ireland at any stage - on the face of it 
it is a rather unlikely occupation for any one in the country given the prevalence of the wild 
hazel. However, that does not mean it never occurred….Hazel,of course, has “legendary” 
associations as a food in Ireland, but I never heard of its deliberate planting and cultivation 
as a crop.” 

Dr Nelson also gave me the following information: “A shower of hazelnuts in May beggars 
belief - one wonders if someone was playing a joke.”Nuts in May”?? Looking at it from 
various angles, even if hazel was cultivated in or near Dublin, there would have been no 
nuts on the trees in May. Hazel nuts are formed when the trees flower in the earlier part of 
the year but the size of the immature nuts would be very small and I doubt they would be 
recognizable.” (Dr. C. Nelson, pers. comm.).

Therefore it can be concluded on this occasion that the chance of the shower 
being of hazelnuts is almost definitely impossible. Thus, one could conclude that berries 
seem a much more likely option.

Figure 3. Chart showing synoptic situation on 10 May 1867 at 8 am. 
© National Meteorological Archive, Meteorological Office.

Figure 4. 19th century map of the Dublin area where the tornado supposedly travelled from an east-
southeast to west-northwesterly direction. It could be proposed that the berries fell in Capel and 

Dame Street as the tornado passed through, which presumably tracked originally from the Docks. 
The zoomed in image on the top left corner shows Capel and Dame Street’s position. 

Map dated 1833. Courtesy of John Tyrrell, University of Cork, Ireland. 

On discussing the 9 May 1867 Dublin event further, according to Paul Brown: “Our practice 
in TORRO is to rate tornadoes based on their reported wind effects. If a tornado is known (or 
suspected) to have occurred, but there is insufficient evidence to estimate its strength, we 
document it without assigning a T-strength. This would appear to be the case for the Dublin 
event, especially as we only have the proxy evidence of the levitating of berries [with] no 
reports of wind damage or sightings of a funnel cloud. Absence of any such reports would 
imply a fairly week tornado in the T0-T2 range [39-54 mph to 55-72 mph] (unless it occurred 
in an uninhabited area), but this is only speculative, and for official purposes it would have 
to remain unassigned as far as strength is concerned.” 

Due to the fact that we do not know where the berries were picked up by the 
whirlwind, it is impossible to determine the exact track of the tornado. But if it came from 
the docks, then it would have tracked from the east-southeast. Figure 4 shows a map of the 
area of Dublin affected by the fall of berries.

Some books and articles do mention the incident, though not in a manner to give 
a sufficient identity to the objects (Dr. C. Nelson, pers. comm.):
Arthur C. Clarke`s Mysterious World, by Simon Welfare, John Fairley;
Handbook of Unusual Natural Phenomena, by William R. Corliss;
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TORRO TORNADO DIVISION REPORT: 
JULY 2005

By PAUL R. BROWN and G. TERENCE MEADEN

A westerly cyclonic pattern prevailed for the first week of July, followed by high pressure until mid-month. 
Westerlies returned in the third week, but the last week saw depressions crossing southern Britain 
while high pressure affected the north. There were 13 tornadoes this month, nine of them definite, 15 
reports of funnel clouds, and one waterspout. There were also five funnel clouds in the Irish Republic.

FC2005Jul04/I Near Halton, Lancashire (c 54° 04’ N 2° 46’ W, SD 5064)
	 While reporting the Morecambe funnel cloud (see below), the Lancaster Citizen of 
the 6th July mentioned that it was “the second one in the area in as many days. On Monday 
a tornado blew over Halton”. (No further details were given of this one.) At 1200 GMT the 
British Isles lay between a slow-moving low, 989 mb, near Iceland and a deepening low, 
999 mb, moving north through the North Sea; a shower trough lay from North Wales to 
Kent. Showers, some with hail and thunder, developed over England and Wales, while more 
persistent rain affected the east coast.

FC2005Jul04/II Between Brampton and Halton Lea Gate, Cumbria (c 55° 00’ N 2° 35’ W, 
NY 66)
	 Mr Paul Crabtree photographed a funnel cloud between Brampton and Halton Lea 
Gate at 1145 (1045 GMT); it lasted about two minutes.

tn2005Jul04 Enville, Staffordshire (52° 28’ N 2° 16’ W, SO 8286)
	 In conversation with Terence Meaden, Mr A. Dellicott reported seeing a ‘massive 
wedge-shaped tornado’ reaching the ground over open fields at 1415 (1315 GMT). He said 
that he watched it for half an hour. Cf the Kingswinford entry below.

FC2005Jul05/I Ballymena (c 12 km to SE), County Antrim (c 54° 47’ N 6° 09’ W, J 1995)
	 Seen by TORRO member Martin North from Ballymena, it reached about halfway 
to the ground from a cumulus shower cloud over moorland beyond the Moorfields area (time 
not stated). At 1200 GMT the previous day’s North Sea low was centred near Shetland, 996 
mb, and a new low, 1001 mb, was moving east across Ireland. Periods of rain moved east 
across England and Wales in the afternoon, while Scotland had occasional showers.

FC2005Jul05/II Morecambe (Bare), Lancashire (54° 04’ N 2° 51’ W, SD 4564)
	 The Lancaster Citizen (loc. cit.) published a photograph taken by Mr Keith 
Edmondson showing a slender funnel cloud reaching a good halfway to the ground over 
Bare; and the Morecambe Visitor (6th July) had a photograph taken by one of its reporters, 
Mr Nigel Slater, of a short funnel cloud over Morecambe Bay. Neither of these reports 
gives a precise time, but two other pictures were received from Mr Robin Thwaites via the 
Meteorological Office, with a time of about 1045 (0945 GMT). All are assumed to relate to 
the same funnel.

tn2005Jul05/I Kingswinford (to east), Staffordshire (c 52° 29’ N 2° 11’ W, SO 8888)
	 This was reported by the same correspondent who observed the Enville tornado 
(see above). The time was 1910 (1810 GMT), and he described it as ‘a slender funnel cloud 
reaching all the way to the ground’, which was in view for 10 minutes towards the east.

The Guinness Book of Amazing Nature by Elizabeth Wyse [*which has the date of the 
shower a century out 1967!];
The Meteorological Magazine, volumes 74-75 (1939) where the hazelnuts become 
fossils; Unexplained Phenomena: A Rough Guide Special: (Mysteries and Curiosities 
of Science, Folklore and Superstition).
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What an interesting article. There have been many documentations of odd objects 
falling from the sky even in our lifetime. Have you ever experienced anything odd 
falling from the sky either during/after a storm? Write in and tell us about it!

editorial@ijmet.org 
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	 While there is no suggestion here of malicious reporting, the sighting of two 
tornadoes in two days by the same person in the same area, with no corroborating evidence, 
is rather too coincidental to be accepted without reservations, and we cannot document 
them as more than ‘probable’ tornadoes.

2FC2005Jul05/III Shawell, Leicestershire (c 52° 25’ N 1° 12’ W, SP 5480)
	 Carl Peake of TORRO submitted a photograph taken from Rugby Radio Station 
looking northeast towards Shawell at 2057 (1957 GMT). Although rather blurred, the picture 
appears to show two distant funnel clouds.

TN2005Jul05/II York (to NE), North Yorkshire (54° 00’ N 1° 02’ W, SE 6456)
	 BBC North Yorkshire reported that a farmer, Mr Albert Parker, was sheltering by a 
cattle trailer near the A64 road northeast of the city, when he and the trailer were lifted into 
the air by a tornado; he was shaken but uninjured. In a slightly more detailed account, the 
Northern Echo (6th July) stated that the trailer weighed one tonne and that it was carried 
about 10 yards; Mr Parker said: “The first thing I knew was the rubbish and stuff coming 
up from the golf course, and realising it was a twister, I crouched behind the trailer. The 
next thing I knew it had been lifted about two feet off the ground, then it was dumped and 
shoved into the ground...  and then, as suddenly as it started, it was over”. The tornado also 
damaged a greenhouse, shed roofs, and the garden at Mr Parker’s home. A further account 
appeared in the York Evening Press (6th July), in which the location of the farm was given 
as ‘off Malton Road’; and another witness, Mr Mark Beavers of Stockton Lane, said: “... the 
clouds overhead looked very menacing. Over a period of 10 minutes I saw them become 
violent and begin twisting in all sorts of directions. It gained power and then suddenly a 
tornado cone came down”. The time was about 1300 (1200 GMT). Force probably T2. 

fc2005Jul09 Belfast, County Antrim (c 54° 35’ N 5° 55’ W, J 37)
	 TORRO member Martin North photographed a probable funnel cloud at 1825 
(1725 GMT). At 1800 GMT the British Isles were within the slack circulation of a high, 1030 
mb, centred southwest of Ireland; weak fronts were affecting the far north. Most places were 
dry and rather warm with variable amounts of cloud.

LD2005Jul11/I Cheddar, Somerset (51° 16’ N 2° 47’ W, ST 4553)
	 BBC Points West reported that a land devil was seen at Cheddar (no further details 
known). At 1200 GMT a large high, 1036 mb, was slow-moving over the British Isles. The 
weather was generally very warm with sunny periods, but eastern coasts were much cooler.

LD2005Jul11/II Bewdley (Wribbenhall, New Road), Worcestershire (52° 23’ N 2° 18’ W, SO 
798760)
	 The Kidderminster Shuttle (14th July) reported that Mr Geoff Howells heard the 
wind rising in the field at the back of his house at 1600 (1500 GMT); it picked up hay, sent it 
spinning in the air ‘like a funnel’, and scattered it over his roof and elsewhere.

FC2005Jul12 Cullingworth, West Riding of Yorkshire (53° 49’ N 1° 55’ W, SE 0636)
	 A report on the UKWeatherworld forum was followed by an account in the Bradford 
Telegraph & Argus (15th July), which included a photograph of a funnel cloud taken by Ms 
Elaine Taylor; it was seen in the direction of the Worth Valley (i.e. to the west), and was first 
noticed by her 11-year-old son, Joshua, who was the source of the UKWeatherworld report. 
The time was 1735 (GMT?) and it was said to have lasted about 20 minutes. 

A rather vague report of a funnel cloud seen from Bradford might have been another sighting 
of the same event. The synoptic situation over Britain remained anticyclonic, with a strong 
ridge from a high, 1035 mb, in mid-Atlantic. Most inland places were again very warm and 
sunny, but a few thunderstorms broke out over the Pennines in the afternoon.

LD2005Jul13 Exelby, North Yorkshire (54° 16’ N 1° 33’ W, SE 2986)
	 The Northern Echo (14th July) reported that Mr Robert Taylor was knocked 
unconscious when a ‘mini-tornado’ passed through a caravan park at about 1700 (1600 
GMT). He said: “I was watching as it swirled the hay in the field up into the funnel. Before 
I had a chance to react, a ferocious wind blew through the caravan park... picking things 
up and swirling them around...”.  Then the awning from the caravan was lifted up and fell 
on Mr Taylor’s head, knocking him out. The synoptic situation was very similar to that of 
the previous day. Inland parts of England and Wales were again very warm and sunny, but 
isolated thundery showers developed in the southeast.

tn2005Jul14 Burton Joyce to Gonalston, Nottinghamshire (53° 00’ N 1° 03’ W to 53° 02’ N 
1° 00’ W, SK 638448 to SK 668480)
	 Mr John Osborne sent us an account of wind damage that he discovered following 
a thunderstorm and vigorous squall that occurred between 1728 and 1731 GMT (when he 
recorded a gust of 50 mph at Lowdham). Along a four-kilometre track from southwest to 
northeast there were over 30 instances of tree damage: this mainly consisting of branches 
removed at a height of three metres or more above ground, but there were also a couple of 
rotting trees that had been blown down; a few of the fallen branches were up to 400 mm in 
diameter. The width of the track increased from 100 m at the start to 900 m by the end (grid 
references as given by Mr Osborne). There were, however, no reports of a funnel having 
been seen, and it is not certain whether this was a tornado or some form of convective 
squall. Force T1. TORRO staff member Dr John Wilson encountered fallen branches, and a 
tree blocking the road, when trying to drive through Lowdham shortly after the storm.
	 The ridge that had been covering most of Britain was now weakening, but was still 
present across the south from a high, 1033 mb, over the Atlantic, while active cold fronts 
were producing rain in the north. Over England and Wales the weather was hot and sunny, 
but thunderstorms broke out over the Midlands and eastern England towards evening.

2FC2005Jul14? Stoke-on-Trent (Abbey Lane area), Staffordshire (c 53° 02’ N 2° 09’ W, SJ 
903480)
	 Mr Stephen Pugh contacted TORRO via Nigel Bolton to say that while out walking 
he became aware of an extremely black cloud approaching from the west. He then saw 
“what appeared to be two streamers of cloud descending from the main body... and realised 
with some shock that these streamers appeared to be rotating counter-clockwise”. He 
hurried on to his destination (a friend’s house), whereupon the lady of the house opened 
her door and noticed the same ‘streamers’ that Mr Pugh had seen, but they did not develop 
any further. The time was about 1420 (1320 GMT), but the date is uncertain, because we 
only received the report some months later, at which time Mr Pugh dated the event as ‘about 
two weeks before the Birmingham tornado [of the 28th]’.

LD2005Jul16 Cleadon Hills, County Durham (54° 58’ N 1° 24’ W, NZ 3963) 
	 Ian Miller of TORRO (and other people) witnessed a land devil at approximately 
1530 (1430 GMT), which lifted up 10 kites that had been set out on the grass waiting to be 
flown. At 1200 GMT a ridge of high pressure covered most of Britain from the Azores High, 
1033 mb, but the far north was in a moist westerly airstream. 
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England and Wales were sunny and rather warm with sea breezes.

LD2005Jul17/I Wordsley (John Street), Staffordshire (52° 28’ N 2° 09’ W, SO 895863)
	 The Express and Star of the 19th July described this as a ‘mini-twister’ that caused 
damage to gardens in John Street and neighbouring roads at 1500 (1400 GMT); plant pots 
were thrown in the air, garden furniture was overturned, and a 30-foot tree was ripped up 
by the roots. The previous day’s ridge was weakening, but still covered southern England, 
while a weak westerly airstream covered the rest of the British Isles (fronts were moving into 
the far west). Much of England was very warm and sunny, but the north was cloudier, and 
coasts were cooler with sea breezes.

LD2005Jul17/II South County Durham (c 54° 35’ N 1° 35’ W, NZ 22)
	 Mr Teddy Barrington was travelling north on the A1 road in the southern part of 
County Durham, when he saw a swirling column of hay about 150 feet high in a field to his 
left; he estimated the diameter as 60 feet (very approximately), and gave the time as 1230 
(1130 GMT). He gave the location as Peterlee, but that is some distance from the A1, and 
cannot be used as the grid reference here.

LD2005Jul17/III Sonning (Rugby Club), Berkshire (51° 28’ N 0° 55’ W, SU 7575)
	 Dave Howard of TORRO heard that a dust devil had been seen during a rally at 
Sonning Rugby Club; it picked up light objects, carrying them ‘about 1000 feet’ into the 
air, and lasted some 40 seconds; exact time not known, but in the afternoon. Peter Kirk of 
TORRO heard of this from another source, which described a rotating column 200-300 feet 
high, that picked up umbrellas and gazebos.

3LD2005Jul21 Sherston (School), Wiltshire (51° 34’ N 2° 13’ W, ST 851861)
	 BBC Wiltshire reported that a land devil was filmed picking up hay and depositing 
it over children and spectators during sports day at Sherston School; another two devils 
appeared later. Time not stated, but presumably in the afternoon. At 1200 GMT a northerly 
airflow covered Britain between a high, 1028 mb, near western Ireland and a low, 998 mb, 
moving southeast across the Baltic. The day was warm and sunny in the south, but cooler 
and cloudier elsewhere.

TN2005Jul24 Great Dunmow (to west), Essex (c 51° 52’ N 0° 19’ E, TL 6022)
	 Mr Gareth Helliwell wrote to say that he and his fiancée observed a tornado near 
Great Dunmow at 1735 (1635 GMT). It was seen from just west of Great Dunmow, and 
appeared to be about grid references TL 605225/610230. It was fully formed and reaching 
the ground when first noticed, and Mr Helliwell estimated it to have been 20-30 feet wide 
in its mid-section, becoming wider towards the cloudbase. It moved slowly east for about 
three minutes, then retracted into the cloud, ‘broadening and thinning’ as it did so. Force 
T0. At 1200 GMT a low, 994 mb, was moving very slowly east near the Isles of Scilly, and 
its occluding frontal system was edging north across South Wales and southern England. 
There was rain, locally heavy, ahead of the fronts, and scattered showers, locally thundery, 
behind. The tornado may have been on the triple point of the fronts, which appears to have 
been over Essex at the time. 

TN2005Jul28/I Hopwood Park (Service Station), Worcestershire (52° 21’ N 1° 57’ W, SP 
0373)
	 A photographer from the Birmingham Post, Mr Neil Pugh, photographed a tornado 
funnel from near the Hopwood Service Station on the M42 motorway. 

The base of the funnel is out of sight behind nearby trees in the photograph, but there 
is no doubt that it would have reached the ground. In fact, he described it as “down for 
about 15 seconds, then lifted before it hit Hopwood Services, throwing stuff around...”. The 
time was 1329 GMT. And Phil Thomas of TORRO, who lives in the area, later noticed 
possible tornado damage a little to the west or southwest at Barnt Green (SP 0073) and 
Burcot (SO 9871). There was speculation that this might have been the first grounding of 
the Birmingham tornado (see below), but in the absence of any evidence between Hopwood 
and King’s Heath, we here treat it separately. Force T1.
	 The meteorological developments of this day have been analysed in detail by 
Knightley (2006). At 1200 GMT a low, 998 mb, was moving slowly north-northeast over 
Cornwall; the warm front was just clearing north from the Midlands, and the cold front 
was crossing southwest England, leaving central England in a warm sector, within which 
a trough line, which was evolving into a new warm front, lay from central Wales to Kent. 
Ahead of the (original) warm front the weather was cool and rainy, but by early afternoon 
the cloud in the warm sector was breaking, allowing temperatures to rise quickly, triggering 
rapid development of cumulonimbus clouds; at the same time, the triple point of the fronts 
was moving into the Midlands, and most of the tornadoes appear to have developed close 
to this feature.

TN2005Jul28/II Birmingham (King’s Heath, High Street, to Erdington, Station Road), 
Warwickshire (52° 26’ N 1° 54’ W to 52° 32’ N 1° 50’ W, SP 073816 to SP 109922)
	 This was one of the most widely reported of all British tornadoes, and was the 
subject of a special issue of the International Journal of Meteorology (vol. 31, pp. 233-268, 
September 2006). This issue is entirely sold out, but digital versions are available. The 
track was investigated by TORRO members Peter Kirk, Ian Brindley, and Matthew Capper 
on the 29/30th (Kirk, 2006). The tornado came to ground at 1337 GMT in the High Street 
at King’s Heath, where the roof of All Saints’ Church was damaged; it continued for 20 
minutes on a north-northeasterly track for 11.7 km, passing through Moseley, Balsall Heath, 
Sparkbrook, Small Heath, and Gravelly Hill, and ended in Station Road, Erdington, where 
there were broken tree branches in the churchyard. At the beginning and end of the track 
the strength was T1, but over much of its length it was T2-T4, and at Balsall Heath it reached 
T5 (intense tornado); here, almost every house in Alder Road, and many in Birchwood 
Road, had extensive damage to their roofs, such that they were rendered uninhabitable, 
and in at least one case the whole upper storey was demolished. This was a wide tornado, 
the track ranging in width from 100 m at the start and finish, to 500 m in the central part. 
Nineteen people were reported to have been injured, three seriously. Several years later Ms 
Abi Coleman wrote to us describing her personal experience of the tornado, as it passed 
over the shop where she was working in King’s Heath. 

RC2005Jul28 Sutton Coldfield, Warwickshire (52° 33’ N 1° 49’ W, SP 1395)
	 A report on the BBC (seen by John Mason of TORRO) said that ‘a strongly rotating 
probable mesocyclone’ was seen over Sutton Coldfield, time confirmed by Ian Brindley of 
TORRO as 1500 (1400 GMT). This was evidently the remnants of the Birmingham tornado 
aloft.

tn2005Jul28/III Stoney Middleton (church), Derbyshire (53° 17’ N 1° 39’ W, SK 232755)
	 Terence Meaden received a report from a correspondent who was visiting Stoney 
Middleton the day after the tornadoes, who saw that “substantial coping tiles and other tiles 
had been blown off the church roof and were on the ground. 
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The coping tiles looked like earthenware, not unlike an old drainpipe, and it would have 
taken a lot of wind to get them off the top of the church roof”. This was said to have occurred 
in the afternoon. Force perhaps T1.

FC2005Jul28/I Rotherby (Brooksby), Leicestershire (52° 44’ N 1° 01’ W, SK 6716)
	 Peter Kirk of TORRO received a photograph of this funnel cloud - a vertical funnel 
nearly halfway to the ground (name of photographer, and time, not stated).

TN2005Jul28/IV Wymondham (to SW), Rutland/Leicestershire (52° 44’ N 0° 46’ W to 52° 45’ 
N 0° 46’ W, SK 836156 to SK 830176)
	 After hearing about it through personal communication, Stuart Robinson of TORRO 
investigated this tornado on the 4th August. There was a very clear track identifiable by 
damage to trees over a length of 2.8 km from south to north (but with slight curvature towards 
the west) - large trees had been sheared off halfway up the trunk. The witness from whom 
he heard of the event, Mr Paul Heath, said: “... The rain passed and it became suddenly 
very warm... I saw ‘a whirlpool’ in the clouds. Suddenly the funnel simply expanded and 
grew to the ground to my southsouthwest, then tree branches started to become airborne 
around the tornado, with some falling on the [railway] station. The tornado tracked no further 
than 150 metres from me and moved to my west and then to my north - it crossed the 
train track... and felled three trees which fell across the track, thus blocking the line. I saw 
the tornado continue north for about another two minutes before it retracted back into the 
clouds...”. The time was from 1617-1622 (1517-1522 GMT). Force T2. Although most of the 
track was in Leicestershire, it began just across the boundary in Rutland.

FC2005Jul28/II Polebrook (Airfield), Northamptonshire (c 52° 28’ N 0° 24’ W, TL 0986)
	 There was a report on the Netweather forum (name of correspondent not known) 
of a funnel cloud seen from near Polebrook Airfield at 1545-1600 (1445-1500 GMT). This 
might have been the same funnel that later came to ground at Peterborough. 

TN2005Jul28/V Peterborough (Chaucer Road to Newborough, Decoy Public House), 
Cambridgeshire (52° 36’ N 0° 15’ W to 52° 39’ N 0° 15’ W, TF 182015 to TF 188064)
	 The Peterborough Evening Telegraph of the 29th July published details of this 
tornado. There was a report that a brick shed had collapsed at Burrow Fen, while in Chaucer 
Road about 50 houses suffered varying degrees of roof damage; in nearby Fulbridge Road 
residents described the tornado as travelling “straight down the road, knocking everything 
in sight over, including two substantial trees”, and in Newborough a fireman who attended 
the scene said it was like a ‘war zone’. A couple of photographs of the funnel cloud were 
published, although it does not appear to be to ground in either of these.
	 Stuart Robinson investigated the track, and found badly damaged caravans, 
a garage destroyed, numerous mature trees snapped, and many tiles and chimneys 
removed, indicating a force of T3. From the known points of damage, the track was about 
five kilometres in length from south to north. The exact time was not recorded, but it was 
mid-late afternoon.

FC2005Jul28/III Near Fulham, Greater London (c 51° 28’ N 0° 13’ W, TQ 2476)
	 Report received from Mr Mark Joseph describing a funnel with a snake-like coil 
seen at 1630 GMT.

TN2005Jul28/VI Moulton, Lincolnshire (52° 48’ N 0° 04’ W, TF 306241 to TF 309242)
	  The Peterborough Evening Telegraph of the 1st August reported that the 
Peterborough tornado also caused severe damage to All Saints’ Church at Moulton. 

But since Stuart Robinson could find no evidence of a track between Peterborough and 
Moulton, we here record the two separately. A detailed account in Spalding Today (2nd 
August) added that large branches were removed from trees on the village green, a cricket 
sight screen was blown across a sports ground. Houses suffered damage (including a 
chimney falling through a roof); but the severest damage was at the church, where a large 
section of the roof was removed, and falling trees damaged headstones in the graveyard. 
Mr John Hayes (the local MP) said: “... there was a tremendous wind. I... could see branches 
and ornaments flying around the garden... After about two minutes the eerie calm returned. 
I went outside and everything was covered with debris. The church roof had rolled up like 
the lid of a sardine tin”. TORRO member Brian Cheeseman submitted a brief investigatory 
report, which indicated a 300 m track from west-southwest. Force probably T1. Time 1710 
(1610 GMT).

fc2005Jul30/I Liverpool (near Airport), Lancashire (c 53° 20’ N 2° 52’ W, SJ 4283)
	 A photograph sent to the Netweather forum (time, and photographer’s name, not 
known) showed a probable funnel cloud in the vicinity of Liverpool Airport. At 1200 GMT a 
complex low, 1005 mb, was centred over the Baltic, whence a trough (the remains of the low 
that produced the tornadoes of the 28th) extended west across central England. Showers 
developed in central and southern parts, while northern England had more persistent rain.

TN2005Jul30 Tittesworth Reservoir (The Roaches), Staffordshire (c 53° 10’ N 2° 00’ W, SK 
0063)
	 The BBC published a photograph of a funnel cloud from Ms Gaina Cowley. The 
image was taken from the hills above Leek, and showed the funnel apparently reaching the 
ground over the hills in the distance; it was in view for about five minutes (time of day not 
stated).

3FC2005Jul30/II Chatsworth Park, Derbyshire (53° 15’ N 1° 37’ W, SK 2672)
	 Mr Matt Stringfellow submitted a photograph to The Weather Outlook forum 
showing two rather short funnel clouds; a third funnel (not shown) formed shortly after the 
first two. Another photograph was shown on the Netweather forum (name of photographer 
not known), for which the time was given as 1112 (1012 GMT).

WS2005Jul30 Nab Tower (c 15 km to south), English Channel (c 50° 32’ N 0° 55’ W, SZ 
7371)
	 The coastguard reported a waterspout southeast of Nab Tower at about 0800 
(0700 GMT); and the Portsmouth News (1st August) showed a photograph of it taken by 
Mr Spike Spears, who was sailing ‘out of’ Langstone Harbour (which was probably the 
origin of an apparently erroneus report that another spout had been seen in the harbour 
itself). Mr Spears said it was eight [nautical] miles (15 km) south of Nab Tower, and was 
in sight for 15 minutes. The photograph shows a well-developed spout from cloud to sea 
surface, producing a large swirl of spray. Further information from the coastguard stated 
that it followed an east-northeasterly course for 12 nautical miles towards Bognor Regis.

FC2005Jul30/III Crowland area, Lincolnshire (c 52° 40’ N 0° 10’ W, TF 2410)
	 Photographed by Stuart Robinson at 1240 GMT, and lasted 13 minutes, reaching 
halfway to ground at its longest.

TN2005Jul31 St David’s (Whitesands Bay), Pembrokeshire (51° 53’ N 5° 19’ W, SM 7226)
	 A picture of this tornado was presented on a photography website (Flickr) by a Mr 
Chris Barker many months after it was taken. 
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Local heavy showers developed over southwest Ireland in the afternoon (the rest of the 
country was dry).

FC2005Jul27 Abbeydorney, County Kerry (52° 21’ N 9° 41’ W, Q 8523)
	 At 1200 GMT a weak easterly airflow covered the British Isles on the fringe of a 
low, 1002 mb, off northwest Spain. Most of Ireland had a dry day with variable amounts of 
cloud.
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**CALL  FOR  SITE  INVESTIGATION  REPORTS**

These articles, produced with quite extraordinary accuracy, often requiring intense investigation are 
imperative to the further research TORRO undertakes. However, we desperately need more detailed 

results from site investigations (whether the event was a tornado, or was found to be a different 
meteorological phenomenon). Editorial Assitant Matthew Clark is on-hand to help anyone write up 

their excellent investigations. Aside from their importance publication-wise, do not let your hard work 
determining these events go undocumented! matthew@ijmet.org.

But a determined effort by John Mason of TORRO to track down the photographer revealed 
that it was taken at 1850 (1750 GMT) on the above date. Mr Barker also supplied other 
pictures, which show a well-formed funnel disappearing below the near horizon; it lasted a 
couple of minutes. There were no reports of damage (but it is possible that it was actually 
over the nearby sea). Force T0.
	 At 1200 GMT a weak north to northwesterly airflow covered the British Isles 
between a low, 1001 mb, in the North Sea and a small high, 1021 mb, west of Ireland. There 
were further showers, mainly in Wales and southern England.

LD2005Jul31 Benvie (Starr Inn Farm), Angus/Perthshire (56° 28’ N 3° 05’ W, NO 331306)
	 Mr Charlie Taylor wrote to Terence Meaden to say that about 1120 (1020 GMT) he 
was on the road near Starr Inn Farm, when he saw an ‘air vortex... sucking the straw upward 
in typical swirling motion to an estimated height of 100+ feet...”. This is on the boundary 
between Angus and Perthshire, and the devil could have been in either county.

FC2005Jul31 Catherington, Hampshire (c 50° 55’ N 1° 01’ W, SU 6914)
	 Mr Alan Meredith photographed a funnel cloud from Horndean, which appeared to 
be over Catherington Church. Time not stated, but in the evening.

WD-LD2005Jul Rustington (Overstrand Beach), West Sussex (50° 48’ N 0° 31’ W, TQ 0501)
	 Peter van Doorn of TORRO spoke to a witness who was on the beach at Rustington 
at about 1300 (1200 GMT), when she saw a ‘dark revolving mass’ over the sea. It came 
ashore quickly, knocked down a woman standing at the water’s edge, lifted up another 
woman from a sunbed, and held the witness to the beach while showering her with sand 
and other debris. Van Doorn later visited the area, but could find no evidence that the vortex 
had advanced more than a short distance up the beach. The weather was warm and sunny 
at the time, which suggests this was a water devil rather than a true waterspout. The date, 
however, is uncertain: the report did not reach us until the 18th August, when it was given 
as the 27th July; but the description of the weather as ‘warm and sunny’ is at odds with the 
synoptic reports for the 27th, which indicate a cloudy day on the south coast, with rain in 
places.

Whirlwinds in the Irish Republic (brief details from Dr John Tyrrell’s Annual Review)
FC2005Jul03 Ardcath (3-4 km to NE), County Meath (c 53° 36’ N 6° 20’ W, O 1063)
	 This record was found in the European Severe Weather Database. It was seen 
3-4 km northeast of the village at 1532 (1432 GMT), and reached 20 % of the cloud-ground 
distance. Observer Mr Fergal Tierney. At 1200 GMT a deep low, 982 mb, was slow-moving 
to the northwest of Scotland; its cold front had cleared most of Britain, but a secondary cold 
front with a developing small cold-air low was moving into Ireland. Showers, some of them 
thundery, affected much of Ireland in the afternoon.

FC2005Jul12/I Myshall, County Carlow (52° 41’ N 6° 47’ W, S 8260)
	 Reported in COL and confirmed upon enquiry by Dr Tyrrell (time not known). 
See the Cullingworth entry above for the synoptic situation. Showers broke out across the 
southern counties from Kerry to Wicklow in the afternoon.

FC2005Jul12/II Blackstairs Mountains, County Carlow/Wexford (c 52° 40’ N 6° 45’ W, S 85)

FC2005Jul13 Kilgarvan, County Kerry (51° 54’ N 9° 26’ W, W 0173)
	 See the Exelby entry above for the synoptic situation. 

MONTHLY  COMPETITION

MAY’S  QUESTION  OF  THE  MONTH

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

Just answer the following question correctly!*

On 2 March 1975 a tornado caused considerable damage to a Governor’s 
mansion and the surrounding areas. Sadly three people died and the tornado 
caused an estimated $56.5 million in damage. Which city in Georgia, USA did 
this tornado occur?

* When you have the correct answer, record it and wait until the final question in December’s 
issue of IJMet before sending in your entries. Any incomplete entries will not be valid. Winners will 
be announced in the January 2011 issue of the Journal after all entries which contain the correct 
answers will be placed in a box - an independent judge will pick out the winner’s name. For further 
information please visit our website www.ijmet.org or email us.  GOOD  LUCK!
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THIS  MONTH  35  YEARS  AGO:  MAY  1975

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

	 Pressure was often high over the British Isles in May 1975, and in many areas 
rainfall was below normal while sunshine was above, especially in the west, where monthly 
rainfall totals were locally as low as 10 mm, and sunshine exceeded 250 hours quite widely; 
but the anticyclones were often centred to the north or west of Britain, resulting in a high 
frequency of winds from between north and east, and in spite of the abundant sunshine, 
temperatures were below the seasonal normal. These winds also meant that many eastern 
parts of England (especially the southeast) were wetter and cloudier than average, as well 
as being cool. Depressions over the near-Continent brought particularly wet days to central 
and eastern England on the 7/8th and again on the 16/17th, day maximum temperatures on 
the latter occasion not exceeding 8-10 °C in the Home Counties, where 40-50 mm of rain 
fell in 24 hours; and northeast England and eastern Scotland had a very cold day for May 
on the 14th, with temperatures no higher than 6-8 °C. A short westerly spell carried fronts 
across all parts in the second week of the month, during which a localised downpour in the 
Sheffield area deposited 55.7 mm in just over four hours at Crookes Reservoir during the 
night of 13/14th. There were, however, one or two warm days when temperatures reached 
the low twenties Celsius, most widely on the 20th/21st (23.4 °C at Costessey in Norfolk), 
and more locally in the northwest just before the end of the month (23.0 °C at Corpach, 
Inverness-shire, on the 29th).
	 In the last days of May a large anticyclone took up a position over Greenland, 
and a broad feed of air from the coldest part of the Arctic made its way south between 
Greenland and Norway. As this reached Scotland, sleet and snow showers were reported 
from Shetland on the 29th, and these spread to the Scottish mainland (mostly over the hills) 
on the following two days. At the same time, air frost occurred quite widely, even as far south 
as southern England on the 31st (-3.4 °C at Beaufort Park, Bracknell; -5.1 °C at Carnwath, 
Lanarkshire).

Send us your weather stories from 1975! You can write to:

IJMet Editorial Office
PO Box 972

Thelwall
Warrington
WA4 9DP

United Kingdom

Or email your stories to editorial@ijmet.org!

SOUTHWEST  AND  NORTHEAST  MONSOON  
SEASON  IN  INDIA  DURING  2004  BY  

GENERAL  CIRCULATION  MODELS:  PART  1

D. RAJAN1*, and T. KOIKE1

1CEOP Laboratory, Department of Civil Engineering, The University of Tokyo, Tokyo, Japan;
1*Permanent Affiliation: Ministry of Earth Sciences, A-50, Institutional Area, Sector-62, Noida -201 307, India.

(Pages 147-154)

Figure 1. Strength of the mean 
zonal wind at 500 hPa over the 
box (20°N-45°N, 40°E-70°E).

Figure 3. Strength of the mean 
meridional wind at 850 hPa over 
the box (3°S – 3°N, 40°E - 50°E).

Figure 4. Intensity of the 
Tibetan high at 200 hPa as 
seen by T80L18 over the 

box (20°N-50°N, 50°E-81°E) 
during the monsoon 2004.
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