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THE CLIMATE OF KANGERLUSSUAQ,
SOUTHWEST GREENLAND

By EDWARD HANNA

Institute of Marine Studies, University of Plvmouth, PL4 8AA, UK
Received 9 January 2002

Abstract. Recently published climate data for Kangerlussuaq, Greenland, show no signs of significant
climatic change from 1976-99. In contrast to the global temperature record, there is no evidence for recent
warming at this site.

INTRODUCTION

Kangerlussuaq, the tourist “Gateway to Greenland”, is an international airport
and small town (about 500 inhabitants) situated in south-west Greenland at about
67°N (Figs. 1 & 2). It lies 170 km inland at the head of Sondre Stromfjord where it
meets the Watson River. It has perhaps the most continental climate of any of
Greenland’s settled towns, and is one of Greenland’s warmest spots in summer but
also one of its coldest in winter. The fjord starts freezing in November and is usually
icebound until late June, and the ground surface is permanently frozen (permafrost)
below a depth of 60-100 cm. Kangerlussuaq is girdled by hills to the north, south and
east, rising to about 400 m. A rough gravel track leads to Russell Glacier, the closest
promontory of the Greenland Ice Sheet. Since it is only 25 km away, the Ice Sheet
can be seen by ascending any substantial local hill, and it exerts its frigid influence on
the local climate. The landscape is tundra with only low, ground-hugging plants and
no real trees (just a few dwarf willows), and is rather bleak and desolate, even in
summer (I was there in August 2001), but in its way quite beautiful.

During a recent symposium of the International Glaciological Society on Ice Cores
and Climate in Kangerlussuaq I took the opportunity to visit the local meteorological
office and look at the instruments (Figs. 3 & 4) which are used to take official weather
readings. I combined information obtained during my visit with climate data recently
acquired from the Danish Meteorological Institute (Cappelen et al. 2001), to produce
this article on the climate of Kangerlussuagq.
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Fig. 2. Two views of Kangerlussuag.
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Fig. 3. Stevenson screen at Kangerlussuaq. Fig, 4. Raingauge at Kangerlussuag.

TEMPERATURE

Mean annual minimum (maximum) temperature for the period 1976-1999 was
-10.7 (-0.6)°C, with a standard deviation (SD) in both cases of 1.9 deg. C — the latter
gives a measure of inter-annual variability (Fig. 5). Underlying (least-squares linear
regression) trend-line changes are insignificant: there has been no significant change
in annual temperature values over the study period. There is a huge seasonal contrast
due to the continental aspect. Mean monthly minimum (maximum) temperature ranged
from -26.7 (-16.4) °C in February to 4.8 (16.3) °C in July. Mean winter (December/
January/February) minimum (maximum) temperature was -23.9 (-14.0) °C. Mean
summer (June/July/August) minimum (maximum) temperature was 3.7 (14.5 )°C.
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Inter-annual variability is much greater for winter temperatures (>4 deg.C than summer
temperatures (about 0.5 -1 deg. C). Again, there has been no significant change in
either winter or summer values over the 24 years. The absolute minimum (maximum)
temperature was -47.2 (25.5) °C. Every month except July has recorded an air frost.

Annual mean max. & min. temperatures at Kangerlussuaq
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Fig. 5. Annual mean maximum and minimum temperatures at Kangerlussuag.

Max. & min. temperatures at Kangerlussuaq: January, 2001
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Fig. 6. Maximum and minimum temperatures at Kangerlussuaq: January, 200 1.
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In January 2001 the minimum (maximum) temperature ranged from -37.6 (-31.4
“Conthe 16thto -3.7 (2.4) °C on the 3rd (4th) [Fig. 6 ). The mean minimum (maximum)
was -23.6 (-14.4) °C, with S.D. s of 9.4 (9.2) deg. C. In July 2001 the minimum
(maximum) temperature ranged from 2.2 (14.6) 2C on the 26th (19th) to 8.7 (20.5) °C
on the 23rd (9th) [Fig. 7 ]. The mean minimum (maximum) was 5.5 (18.2) °C, with
S.Dsof 1.6 (1.5) deg. C.

Max. and min. temperatures at Kangerlussuaq: July, 2001
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Fig. 7. Maximum and minimum temperatures at Kangerlussuaq: July, 2001.

Annual mean precipitation at Kangerlussuaq
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Fig. 8. Annual mean precipitation at Kangerlussuag.

Each year there were on average 169 ice days (maximum temperature below 0°C)
(S. D. 14 days), 169 cold days (minimum temperature below - 10 °C) (S. D. 14), and
255 frost days (minimum temperature below 0°C) (S.D. 10). Snow fell on average on
57 days (S.D. 13 days), and there were 204 days (S.D. 17) with snow cover (>50%
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covered).

PRECIPITATION

Mean annual accumulated precipitation was 148.8 mm, with a S.D. of 40.4 mm
(Fig.8). It appears that Kangerlussuaq only receives about half the mean annual
precipitation of London. However, this may be an underestimate because of loss due
to wind-blown snow and the high gauge heights used in Greeniand (Fig. 4) (Yang et
al 1999). Annual precipitation (1976-97 & 1999) varied between 76.3 mm in 1980
and 226.2 mm in 1997. There was great inter-annual variability but no significant
overall trend. Mean monthly values ranged from 4.5 mm in February to 33.1 mm in
August. Mean winter (summer) precipitation was 5.5 (23.9) mm with a S.D. of 1.9
(10.1) mm, also with no significant trends.

CONCLUSION

Meteorological data for Kangerlussuag, Greenland, have been statistically analysed
and presented. This is a relatively dry location situated well inland in south-west
Greenland, well away from the ice margin, and is therefore very continental (warm in
summer; extremely cold in winter). The data, though for a relatively short period
(1976-99), suggest a lack of recent significant climatic change in either temperature
or precipitation at Kangerlussuag.

Acknowledgements. 1 would like to thank Preben Frederiksen and Lisbeth Nielsen at
the meteorological office in Kangerlussuaq for useful information and data, and Gorm
Orsted Johansen for showing me round the weather station.
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APERSONALACCOUNT OF THE DRY SNOW BLIZZARD
OF 3-4 MARCH 1965 IN CENTRAL SOUTHERN ENGLAND

By WILLIAM S. PIKE
19 Inholmes Commaon, Woodlands St. Mary, Hungerford, Berkshire. U.K.

Abstract. Reconstructed synoptic charts and tephigrams indicate that a vigorous double structure frontal
sysiem was responsible for a blizzard of dry snow that lasted for over 23 hours at London Heathrow
airport. A lable of durations, a chart of snow depths and a personal account complete this retrospective
investigation.

INTRODUCTION

The author was in his GCE O-Level year at Stockbridge School in Hampshire.
Aged 16, he was staying with distant relatives at Horsebridge (NGR SU 344303 in
the Test Valley) after his parents had moved to Woodlands St. Mary on 18 February
1965.

March 3rd dawned clear, extremely cold and frosty with nearby Andover recording
an overnight minimum temperature of -10.2 degrees Celsius. At school the
third-of-a-pint bottles of milk which we were supposed to consume during the
10-minute morning break had been delivered as solid ‘ice lollies’, which could only
be slowly licked.

I noticed high-level cirrus clouds and a chilly south-easterly wind both steadily
increasing, the latter easily penetrating school uniforms at the end of periods when
classrooms had to be changed. The fading sunshine apparently gave a maximum
temperature of 2.8 at RAF Andover, but it certainly did not feel like it, as the wind
increased further and the slowly thickening veil of cirrostratus eventually became
altostratus as we went home later in the afternoon.

1 had recently read the rhyme “Long notice, long last: short notice, soon past™ in
a library weather book. Now the forecast snow was certainly taking its time to arrive,
but when it did come, the snowdrifts were amazing, as shown in Pedgley (1967).
Also, it might be claimed that this storm, more than any other single event, may have
triggered Wallington’s introduction of Weather Log (see the editorial in Weather, 20,
285), commencing in April 1965.

THE SYNOPTIC SITUATION; ADOUBLE FRONTAL STRUCTURE

In those days I went to bed at around 9.30 p. m., by which time the blizzard was
well under way with everything looking white. The snow was like a periodic
sand-blasting against east-facing windows which rendered any deep sleep impossible
until sometime towards 3 a.m, when the wind abated somewhat.

Some 17 km to the west on Salisbury Plain, Boscombe Down’s hourly weather
observations gave snow beginning at 1800 GMT (Z) with 5 cm lying by 2100 in
winds gusting to 43 knots.
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There was a 6-hour-long period with the wind gusting to 40 kt or more, and only
after 0200 on the 4th did the gale subside a little. Nevertheless, hourly gusts of 28-34
kt throughout the 4th whipped up an eventual 20-25 cm-deep snowfall into huge
drifts on the Plain.
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Fig 1. Surface synoptic chart for 0300 GMT on Thursday 4 March 1965, showing double frontal
structure, and 3-hourly continuity of the low pressure centre.
Based on information supplied by the Met, Office.

Perhaps it was a double frontal structure (as indicated in Figure 1) which ‘squeezed
down’ to give extra force to the low-level winds. Severe-gale gusts to 45 kt occurred
and were reported in more or less any exposed location, not just on high ground (e.g.
by Bristol Lulsgate Airport at 1800; Boscombe Down at 2300; and RAF Pershore in
Worcestershire towards midnight). RNAS Yeovilton (Somerset) gave 46 kt at 2200.

Heavy intensity snow moved slowly north-eastwards apparently in a
relatively-narrow belt associated with the leading front, and was characterised by
visibilities down to a few hundred metres at most. This heaviest snow affected RAF
Colerne (near Bath) at 2100 on the 3rd and Boscombe Down towards midnight;
extending to South Farnborough (Hampshire) by 0200 on 4th, and then to Newhaven
(Sussex coast), Gatwick Airport and RAF Abingdon (near Oxford) by 0300 (Figure
1).

The frontal systems then stalled and pivoted, with London Heathrow Airport (close
to the leading occlusion for some hours) reporting heaviest snow with 550-metre
visibility at 0915 on 4th. Table 1 shows that the precipitation, falling entirely as snow,
lasted 23 hours 40 minutes there.
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The radiosonde profile for Crawley in West Sussex. which commenced at 2325
on 3rd (about 60 minutes after the snow started at nearby Gatwick), is shown in
Figure 2, and clearly indicates a double structure frontal ‘inversion’ of temperature at
this time. Two low-level ‘jetstreams’ (of 140 deg, 39 kt at 900 mb and 160 deg, 34kt
at 800 mb) occur just beneath these two temperature inversions. Below, the air is
cold, dry, Polar continental; and above, there is a moist, mild southerly, Tropical
maritime airflow, with a high tropopause.
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Fig 2. Tephigram for Crawley, West Sussex. The radiosonde started at 2325 on 3 March 1965. Drawn
from information supplied by the Met. Office.

VARIABILITY OF SNOW DEPTHS

A major problem for weather observers in blizzard conditions is trying to measure
an average depth of snow that has fallen! The cover has often been swept clear of flat
ground surfaces by the strong winds which have also removed much of what should
be water equivalent from raingauges. Table 1 shows that only Boscombe Down had a
water equivalent rainfall that was numerically close in mm) to the reported snow
depth (in cm). To the north-east, where there was no melting, dry windswept snow to
some extent evaded the raingauges. To the south and west, around the Bristol-Bath
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arca, Somerset and southern Hampshire, a temporary temperature rise to just above
zero near to the second warm occlusion (in Figure 1) resulted in sleet for a time and
rainfall figures (mm) higher than snow depths (in cm).

TABLE 1. SNOWFALL ACCUMULATIONS AND DURATIONS ON 3—4 MARCH 1865,

ONS| EAI’:‘.‘CUMULATED WATER
or BRI - L

STATION TIME{GMT)/DATE DEPTH EQUIVALENT{mms}
LOMDOM HEATHROW AIRPORT 23hrs 20mins. 0040/4th 1 em 78
RAF ABINGDON,Near Oxford, 21hrs. D000/4th 16 cm 11.8
BRISTOL/FILTON AIRPORT 21hrs, 1550/3rd 9 cm 222
RAF COLERNE, Near Bath. 20hrs 1554/3rd 14 em 16.1
RAF PERSHORE, Worcsestershire, 20hrs 1807/3rd Tem 32
RAF BEMSON, Near Wallingford, Oxon. 1Bhrs | 2330/3rd. 14 em 108
RAE Aberporth, S.W.WALES. 17hrs 1100/3rd 14 em as
RAF BOSCOMBE DOWN,Wiltshire. 16%hrs 1800/3rd 22 em 213
RAF GAYDON,Warwickshire. 16hrs 0100/4th 4 em 5.0
LOMNDON GATWICK AIRPORT 15hrs. 20mins. 2228/3d 13 em 10,6
RAF SHAWBURY ' Shropshire. 15hrs. 1655/3rd 12 em 6.6
SOUTH FARNBOROUGH, Hampshire. 14hws 2050/3rd 2 om 18.2
RAF ANDOVER, Hampshire. 14hrs 1830/3rd 25 em 320
BIARMINGHAM ELMDON AIRPORT 13hrs b 1738/3rd 3 cm 0.2
RNAS YEQVILTON,Somerset. 11hrs.45mins. 1418/3rd B om 20,0
BRACKNE LL Berkshire. 11hrs.30mine. 2350/ 3rd B cm unm,

Fig 3. Snow depth chart (average cover level depths in cm) after the blizzard of 3-4 March 1965 (map of
the Isle of Man inset). Drawn from information supplied by the Met. Office.

Figure 3 gives maximum average snow depths (in cm) as recorded after the blizzard
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of 3-4 March 1965 had ceased. There are two obvious maxima of around 30-35cm in
eastern Wales near the English border. The other maximum occurs over the North,
South and Hampshire Downs, extending over Salisbury Plain as far as Wincanton
where 20-25 cm fell. Only over the very highest parts of Dartmoor and Exmoor did a
similar 20 cm occur, as in the Isle of Man where some snow was already lying. These
‘old snow’ depths have been subtracted from the new cover in Figure 3 wherever
pre-existing cover was reported.

One of the peculiarities of this blizzard was the relative lack of snow over
Gloucestershire and the north of Wiltshire. Little Rissington in the Cotswolds reported
only three hours of snowfall from 2340 on the 3rd, with never more than 2 cm lying.
Even where snowfall duration was considerable, places such as Lyneham and Pershore
only had modest snow depths of 5 cm and 7 cm respectively by 0900 on the 4th.

'We are probably looking at “orographic enhancement’ of the precipitation (known

“also as the ‘upslope effect) where the heaviest snowfall occurred over south-east-facing

slopes and hills with something of a ‘lee shadow” of the Downs and Salisbury Plain,
in this case falling over the Cotswolds and north Wiltshire with little snowfall, before
heavier accumulations affected the eastern Welsh upslopes and hills again.

Evancoed (then in Radnor) reported a “remarkable blizzard”from 3.30 p.m. on
the 3rd producing 37 cm with two-metre drifts blocking all roads in the area” (at SO
261630, altitude 227 m). Upavon in Wiltshire gave 23 cm of snow with 1.2 metre
high drifts by 0500 on 4th, water equivalents varying from 12 to 53 mm. At RAF
Andover the morning shift arrived through one-metre high drifts around the Met
Office, and measured water equivalents of the 25 cm “undrifted depth” as varying
between 16.8 and 47.8 mm, averaging 32 mm. Their maximum overnight temperature
had struggled up to -0.3 deg. C but fell again to -1.4 by 0900, and only achieved a
day maximum of -0.2 deg. on Friday 4th.

The drifting snow was remarked upon even in city centres. Birmingham Edgbaston
reported 60 cm-deep drifting from a 7-cm cover, and it has been well-documented in
Pedgley (1967) who by good fortune on holiday, found himself with a camera in
North Wales.

By Saturday 5th March most major roads had been cleared to some extent. This
author was able to travel by buses via Andover and Newbury to Woodlands St. Mary,
eventually arriving ‘home’ nine hours later, after walking across fields for the last
two miles because the sunken minor road from Eastbury was filled with snow!

Figure 3 shows that the northernmost extent of this snowfall reached a line from
Ipswich to Ely to Melton Mowbray to Bolton to Lancaster. Sea temperatures were 4
to 5 degrees C in the southern North Sea and about 7 in the English Channel, so
snowfall near the south coasts of England and Wales was negligible. Snowfall pushing
north during the 4th over south-east England gave variable amounts between 5 and
20 cm over the Greater London area, even near the Thames Estuary where snow
arrived after a penetrating overnight frost. The snow survey observer at Rayleigh
(73m attitude at TQ 805910 in Essex) reported 13 hours of snow from dawn to 2100
on the 4th, giving a level depth varying from 10 to 15 cm.
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MEAN ANNUAL RAINFALL OF OBSERVATORY STATIONS
IN INDIA BEING EXCEEDED DURING SUMMER
MONSOON MONTHS -A PILOT STUDY

BY SHOBHA NANDARGI and O.N.DHAR
Indian Institute of Tropical Meteorology. Pune - 411008. India.

Abstract: In this study an attempt is made to see which stations in India exceed their mean annual rainfall
during any of the four summer monsoon months. Out of 44 stations selected from all over the country, it
was found that about 37 stations exceeded their mean annual rainfall mostly in the months of August and
September during the 10-year period from 1992 to 2001. However, only 7 stations exceeded their mean
annual rainfall in the month of July. No station exceeded its mean annual rainfall in the month of June. It
was found that if only summer monsoon months are considered, 29 stations (of the 44) experienced their
entire mean annual rainfall mostly in either August or September. The study highlights the importance of
summer monsoon rainfall for the Indian region.

INTRODUCTION

Rainfall data of past hundred years of stations in India show that a majority of
stations receive 60 to 90% of their respective mean annual rainfall (hereafter referred
to as MAR) during the four summer monsoon months of June to September (Dhar et
al. 1981 & 1989). An attempt has been made to find out which stations obtain their
entire MAR during any of the four summer monsoon months and their spatial
distribution over the country.
DATA USED

For this study a sample of 44 stations uniformly distributed all over the contiguous
Indian area was considered. The rainfall data are given in the Al Indian Weather
Summary issued daily by the India Meteorological Department, Pune. Locations of
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these stations are shown in Fig. 1. Daily rainfall data were considered for the 10-year
period from 1992 to 2001.
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Fig.1 : Locations of 44 stations in India whose mean annual rainfall
(MAR) gets exceeded during monsoon months

Fig 1. Locations of 44 stations in India whose mean annual rainfall (MAR) gets exceeded during
monsoon months,

EXCEEDING THE MEAN ANNUAL RAINFALL DURING ANY OF THE
SUMMER MONSOON MONTHS

During the period of 10 summer monsoon seasons from 1992 to 2001, the daily
rainfall data of all 44 stations were examined. The date when their cumulative rainfall
from January 1 to a certain date in the summer monsoon season exceeded their
respective MAR was noted for every year of the 10-year period. It was found that
there were only 37 stations whose cumulative rainfall total from 1 January to a certain
date in summer monsoon months exceeded their MAR. This information is summarised
in Table 1. Besides showing the date and year, the table gives the long-period MAR
of the 44 stations.
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Table 1 :

Stations whose rainfall (cm) during the summer monsoon months exceeded
the mean annual rainfall (cm) (MAR) (1992-2001)

Cumuiative rainfall (cm) from 1 January to the date given in the bracket

Station MAR during the years of
(cm) 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
1. Agartals 218 - 219 - - - m ¥ - - %
22m (27/9)
2. Bhubaneshwar 161 159 162 - 163 - 162 - - - 165
(25/9) (209) (29/%) (10/) (26/2)
3. Kolkata 161 - 166 - - 165 162 - 163 - -
(Calcutta) (;”?} s (21/8) (10/9) P (2009)
4. Dibrugarh 67 = = - = - = =
@9) (26/9) (119)
5. Gangtok m - - - - - 3m0 - i = E
(20/9)
6. Guwehati 176 177 177 - 178 - - = - 179 -
(309) (28%) (3/9) (179)
7. Imphal 139 - 141 - - e - 4 < B +
(&9)
8. Patna 109 - - = - 1ne 1o - - 1ns 110
(26/9) (218) 819) (149)
9. Allshsbed 100 - - - - - - 101 101 = &
(119) (13/9)
10. Amritsar 68 - T - 70 T 94 - - - -
@sm on) @) @9)
11. Chandigarh 106 - - 109 114 108 116 ] - 107 134
(15/8) (30%B) (21/8) (29) (21/8) (79) (257)
12. Dehra Dun n7 - - - - n7T 1y 218 223 240 20
(e (78 (22/9) (18%) (7M) (318)
13, Jaipur 60 61 - 62 63 61 7 - - i -
(19/%) (2/9) {2;:3} {i;ﬂ (29) =
14, Jodhpur 36 = - - 40 kL - -
(263) (678) (2678) (24/9) (1os)
15. Luckmow 98 - - - - - = - = 105 =
(302)
16. New Delhi @ - W T 1B ! - 74 - 70 -
(58) (10/8) (30/) (23/8) &:ll-":i - (‘iﬁl‘:}
17, Bareily 105 - - - - - - =1
(2478) (19/9) (10/3)
18, Shimla 153 - - 155 157 - 154 . - = -
(16/9) (3_?]"5} & (29/9)
19. Srinagar 66 - = - - - - -
(262) (147)
20. Varanasi 105 - - 1o - 107 108 107 108 1a7 -
(195) 6P (115) @8 (9) (69
Cumulative rainfiall (cm) from | January to the date given in the bracket
Station MAR ing the of
{cm) 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
21. Bhopal 126 - - 129 - 129 - - - - =
(30/8) (27r8)
22. Indore 4 - 96 96 101 96 96 - = - =
@19) (GI%) (M) (8B) (uE)
23. Jabalpur 138 140 140 - - - 139 - 139
(22/9) (1/8) (14/9) (149)
24. Satna m - - - - - 11z 13 - - 125
(14/9) (15/9) (20/8)
23. Nagpur 112 17 13 113 - - - - - -
(25/9) (26/8) (3/9)
26, Raipur 133 - 135 136 - i d i = =
(89) (26/8)
27 Abmadabed 9 - i 84 - - B4 8l - B0 -
(z8/8) @77y (99) (7r9)
28, Awrangabad 69 - - - - - e 0 = 70 =
(14/8) (18/8)
29 Bangalore 2 - - - - = 93 » - o
@om) (2m)

99
30. Mumbai 192 - 212 197 - 206 205 194 - 195 .
(Bombay) (23/9) (179) (14/9) (26/9) (8/9) (22/8)
31. Gadag 67 - = = 68 - B " - -
(29/9)
32. Hydersbad 79 . - - 30 80 - - - 95 -
(16/9) (18/9) (24/8)
33, Mahabeleshwar 621 - - &9 - - &3 - - < "
21/8) (3/9)
34 Mangalore 399 - - 41 - - =] = - 54 -
(18/8) (1s)
35. Panjim % - 5 - M - 27 M m wm -
(16/8) (14/3) (1749 (2T) (21/7)
36, Pune 87 - 8 A - 68 68 - -
(1/8) (24/8) (29/9)
37. Rajkot 62 . % - - &3 2 ” .
(15T (1)

Note: (a) Figures in brackets under different years denote the dste and month when sxcesdencs took place.
(b) Fig. 1 shows location of stalions given in this Teble in the contignous fndian region.

It is seen from Table 1 that there were 37 stations during the 10-year period whose
total rainfall from 1 January to a cerfain date in any of the summer monsoon months
exceeded their MAR. Most of the excess took place in the months of July, August and
September.
June

It is well known that in India the summer monsoon arrives about 1 June over
south Kerala and takes a month to establish itself all over the country. As such, in this
month as the summer monsoon is progressing from south to north, the rainfall over
different parts of the country is not uniformly distributed. Fig.2 shows the normal
progress of the summer monsoon over the Indian region. Examination of Table 1
shows that none of the 44 stations have exceeded their MAR in this first summer
monsoon month of June.
July

In the second summer monsoon month of July, it is seen from Table 1 that out of
37 stations there were only seven whose cumulative rainfall from 1 January exceeded
their respective MAR on different dates of this month. A list here follows:

Name of the station  Date and year of exceeding
1. Agartala 27 July 1993
2. Srinagar (Kashmir) 14 July 1996
3. Amritsar 25 July 1993
4. Chandigarh 25 July 2001
5. Ahmedahad 27 July 1997
6. Rajkot 15 July 1994
7. Panjim 22 July 1999 and 21 July 2000

It is seen from the above that stations in the north-western region of the country
generally receive fairly good amounts of rainfall during the winter and spring months
(January to April) due to passage of extra-tropical disturbances (also called Western
Disturbances) from west to east. Srinagar station which is located in the extreme
north of India, had its MAR exceeded on 14 July 1996. The exceeding of MAR for
Srinagar in July is rather a rare event because summer monsoon currents in July are
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not that strong by the time they reach the extreme north of India. As such, rainfall is
not heavy in extreme north India except on occasions when rainfall is associated with
summer monsoon disturbances from the Bay or Arabian Sea. It was, however, found
that in the winter and spring of 1996 (January to May) precipitation over the Kashmir
Valley was above normal which led to the exceeding of MAR at Srinagar station on
14 July - a rare occurrence.

Fig 3. Normal dates of withdrawal of the summer monsoon over the Indian region
(courtesy: IMD, India).
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It has also been noticed that Ahmedabad, Rajkot and Panjim in north-west India
(see Fig. 1) exceeded their MAR in July. This may be because this part of the country
receives heavy rainfall in July from the movement of summer monsoon disturbances
like depressions and cyclonic storms from the Bay of Bengal which strengthens the
Arabian Sea branch of summer monsoon over this region. It is also seen from Table 1
that Panjim station, located on the west coast of India, exceeded its MAR on two
occasions (i.e. years) in 10-year period.

August

In the third summer monsoon month of August, normally summer monsoon is
well established over the country. During this month, movement of tropical
disturbances like low pressure areas and cyclonic storms cause very heavy rainfall
over different parts of India, especially over the Indo-Gangetic plains and eastern and
central India. It may be due to these monsoon disturbances that most of the stations
(i.e. 33 out of 44) exceeded their respective MAR in this month (see Table 1). It is
also seen that the following four stations exceeded their respective MAR 3 to 5 times
during the 10-year period:

Name of the station Date and Year

1. Chandigarh 15 /1994, 29 /1995, 21/1996, 21/1998

2. New Delhi 6/11993, 10/1994, 29/1995, 23/1996, 26/2000
3. Jodhpur 26/1995, 6/1996, 10/2001
4. Indore 31/1994, 28/1996, 29/1997

Table 1 also shows that most of the stations (i.e.33) are located to the west of
longitude 80°E (see Fig. 1), excepting Bhubaneshwar, Kolkata (Calcutta), Guwahati
and Imphal in eastern India which region also experiences onset of summer monsoon
from early June.

September

September is the last month of the summer monsoon season in India. Normally
the summer monsoon starts withdrawing from the north-west part of the country by
the middle of September (see Fig.3). Table 1 shows that in this month out of 37
stations 35 exceeded their respective MAR. Most of these stations are located north
of latitude 20° N excepting Hyderabad which is in Peninsular India (see Fig.1). The
following stations exceeded their MAR on 4 to 5 occasions (i.e. years):

Name of the station Date and year of exceeding

1. Bhubaneshwar 25 /1992, 20 /1993, 29 /1995, 10 /1997

2. Dehra Dun 16 /1996, 7 /1997, 22 /1998, 18 /1999, 7 /2000
3. Mumbai (Bombay) 23 /1993, 17 /1994, 14 /1996, 26 /1997, 8 /1998
4. Varanasi (Banaras) 19 /1994, 5 11996, 11 /1997, 6 /1999, 6 /2000

Of these four stations, Bhubaneshwar is located along the east coast of India which
experiences in summer monsoon months tropical disturbances from the head of the
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Bay of Bengal causing heavy spells of rain along coastal Orissa. Dehra Dun is located
at the foothills of the western Himalayas and experiences heavy rainfall caused by
the movement of re-curving tropical disturbances and also orographic lifting of moist
monsoon currents against the foot-hills of the Himalayas. On many occasions, Arabian
Sea and Bay of Bengal summer monsoon currents meet in this region causing Very
heavy rainfall in the mountainous regions of Dun valley where Dehra Dun is located.
Mumbai (Bombay) being located along the west coast of India experiences heavy
rainfall due to the distant effect of summer monsoon disturbances from the head of
the Bay of Bengal and due to active summer monsoon conditions from the Arabian
Sea. Varanasi (Banaras) is located quite close to the axis of the seasonal summer
monsoon trough which normally runs through Indo-Gangetic plains. Tropical
disturbances from head of the Bay of Bengal move north-westwards along this trough
axis during the summer monsoon months, giving heavy rain along and near their
iracks.
SUMMER MONSOON RAINFALL EXCEEDING THE MAR OF STATIONS
The study has found out how many stations’summer monsoon rainfall have
exceeded their respective MAR during the four summer monsoon months. It was
found that there are occasions when summer monsoon rainfall of some of the stations
from 1 June to a certain date in monsoon months exceeded their respective MAR. Of
the 44 stations, there are about 29 which exceeded their MAR during the summer
monsoon season itself, excepting Agartala, Dibrugarh, Gangtok, Guwahati, Imphal,
Shimia, Srinagar and Gadag. For most stations this happened in August and September.
Only Ahmedabad and Rajkot (see Fig.1) showed an excess of summer monsoon rainfall
over MAR in July. Out of these 29 stations there are nine which exceeded their MAR
on 4 to 6 occasions (i.e. years) during the 10 summer monsoon months (1992 to
2001) as given below:

Narme of the station Date and year of exceeding

1. Amritsar 13/9/1993, 17/9/1995, 31/8/1996, 28/8/1999

2. Chandigarh 25/8/1994, 5/9/1995, 9/9/1996, 22/9/1998

3. Jaipur 19/8/1992, 4/9/1994, 23/8/1995, 3/9/1996

4. Jodhpur 14/8/1994, 26/8/1995, 6/8/1996, 29/8/1997, 24/9/1998, 19/8/2001
5, New Delhi 3/9/1993, 24/8/1994, 4/9/1995, 24/8/1996, 24/9/1998

6. Varanasi (Banaras)  12/9/1997, 3/9/1998, 25/9/1999, 7/9/2000

7. Indore 271911993, 2/9/1994, 3/9/1995, 30/8/1996, 31/8/1997

8. Mumbai (Bombay) 23/9/1993, 17/9/1994, 14/9/1996, 10/9/1998, 25/8/2000

9. Panjim 27/8/1995, 15/8/1997, 21/9/1998, 2/8/1999, 23/8/2000

This study has thus shown that MAR of the majority of stations gets exceeded
during the summer monsoon months. It shows how important summer monsoon
rainfall is for the Indian region. It is often said that the Indian Budget is a gamble on
summer monsoon rainfall ! It is evident that in some years during summer monsoon
season, the entire MAR of a station is received in any of the monsoon months of July,
August or September, thereby causing severe floods in those regions of the country.
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CONCLUDING REMARKS

Out of 44 stations selected for this study, it was found that only 37 stations during
summer monsoon months exceeded their respective mean annual rainfall magnitudes
during the 10year period from 1992 to 2001. It was, however, noticed that in the first
summer monsoon month of June, none of the stations exceeded their MAR magnitudes.
in July seven stations, in August 33 stations and in September 37 stations exceeded
their respective MAR magnitudes. Considering these 37 stations, it is seen that in
July most of them are located in north-western India, while in August and September
they are mostly located north of latitude 20°N. The study has alsa shown that there
are about 29 stations out of 44 which have exceeded their respective MAR during the
monsoon months of August and September. They may be termed heavy rainfall stations
and their existence can be useful to hydrologists and flood forecasters of this country.
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VISIBILITIES OF DISTANT LIGHTS IN AUGUST 2000
By ATTILA KOSA-KISS
Str. I.C. Bratianu 3, 3650 Salonta, Romania

Abstract. Accounts of good horizontal visibility are given, as viewed from Salonta in Romania across the
Hungarian plains, in which lights or mountains were seen at unusually great distances.

How far can one see? Meteorologists and astronomers give different answers. An
astronomer would say very, very far. Stars of the Milky Way can be seen with the
naked eye at a distance of more than a thousand lightyears (where one light-year
equals 9.4 thousand billion kilometres). What is more, for example, the Galaxy of
Andromeda is about 2.2 million light years from our tiny planet, which means that
the light we see started its journey all that time ago.

Meteorologists generally think in terms of horizontal visibility. According to
Johnson’s definition from 1954, visibility is the greatest distance at which one can
observe or classify an object. I was once surprised, at the end of the 1970, to see
from the countryside near Salonta the 1200-1400 metre high peaks of the Western
Carpathian mountains whose distance is 120 km to the east. It was September, and
the clear atmosphere lay within the eastern warm-sector of a huge temperate-zone
cyclone.

On 19 August 2000 I was at the Water Treatment Station in the vicinity of the
town of Salonta which is on the plain near the Hungarian border in the western part
of Romania. It was night and the air was calm, dry and very warm, about 26 degrees
Celsius. The clear atmosphere allowed me to see — 30 km away on Hungarian territory
— the multi-level red lights on the television tower at Komadi to the north-north-west.
This Saturday-Sunday night was a night of fireworks because in Hungary 20th August
is a national holiday (after Saint Stephen who founded the Hungarian state and ruled
it from 997 to 1038 CE). It was at 0245 UT, 20 August, when 1 noticed in the
neighbourhood of the Komadi TV-tower cherry-ted rocket launchings, which ended
like ‘umbrellas’ or ‘mushroom-tops’ just above the horizon.

The next night, 20-21st August, I could see the fireworks-ceremony organised in
another Hungarian town, Gyula, 32 km away to the south-west. The colours I noticed
were vivid-red and white, and looking like sparkling-rain. The time was 2017 UT.
The fireworks at the big city of Debrecen, 85 km distant, ] was unable to witness. The
curvature of the planet is a decisive negative factor when viewing across the middle
of an endless plain.

On 17 August 2000 a serious gas-outburst, which was not extinguished for many
days, happened near Pusztaszolos, in the county of Bekes, by the town of Oroshaza
(Hungary). In the evenings and nights following the eruption only a pale-purple, flat
light-stripe was visible; this was in the direction south-west of the Salonta-Mehkerek
border crossing. Nevertheless, in the evening of 22 August 2000 the light was
darkpurple and vibrating quite strongly across a broad width of 15 degrees and angular
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Fig 1. A vibrating, dark purple, light phenomenon seen on 22 August 2000.
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Fig 2. Yellowish light phenomenon in the sky above a burning gas-well in Hungary, seen from 85

kilometres on 31 August 2000.
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height of 15 degrees (Figure 1).

On the 27th the phenomenon lost strength although remaining recognisable. The
gas drilling-well was still burning at a temperature of 850 degrees Celsius, and more
than 250 men were fighting in vain to extinguish it. There is no doubt that the light
from the gas outburst was visible for ten days from Salonta at a distance of 85 km.

This is proved by the peculiar phenomenon, which I saw in the dawn of 31 August
2000. At 0200 UT when the sky was being covered with thickening cirrostratus
nebuloso stratus above the already-observed lights, I saw at a height of about 20
degrees a yellowish light-spot shining (Figure 2). This spot, diameter 0.1 of a degree,
remained in the same position, its shape prolonged downwards, with a pale vertical
prolongation upward. This thin, 3-degree long light-stripe alternated its luminosity
quite rapidly. From the time I noticed its presence, it disappeared quite slowly, in the
course of 20 minutes, as the cirrostratus cloud continued thickening. The light from
the light of the fire bursting from the long metal pipe had been mirrored back by the
cloud layer, into the lower air-strata, and was completed upwards and downwards by
a halo-column or light pillar.

ICE ON THE THAMES AT DEPTFORD IN FEBRUARY 1895

The photograph, reproduced from an old magic lantern slide, was given to the editor
by Michael Hunt of Anglia Television, Norwich, shortly before his death in 1985. It
shows a dockside ship at Deptford, London, on the last occasion that there was any
substantial freezing of the River Thames.
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TORRO TORNADO DIVISION REPORT FOR BRITAIN
AND IRELAND:

January and February 2000

January and February 2000 were both generally mild months; January was largely
dry, except in much of Scotland, while February was mostly rather wet except for
some eastern coasts of both Britain and Ireland. There were three known tornadoes
(two definite and one probable) in January, all on 4th. In February there was a definite
tornado on 10th, and three waterspouts in Shetland on 24th, two of which became
tornadoes.

TN 2000 January 4/1. Near Stewarton, Strathclyde (c NS 4145)

Ena and Archie Hawkshaw of Aulton Farm, near Stewarton, sent a press cutting
(name of newspaper not known) about a tornado that struck their farm “in the first
week of the new year”. Mrs. Hawkshaw said: “ I was standing at the kitchen window
when I saw it coming. It was shaped like a flying saucer - a huge swirling flat thing.”
It lifted off part of the farmhouse roof, shattered tiles, smashed a double-glazed lounge
window and damaged a shed. The force was probably T2.

Mr. Frank Beattie of the Kilmarnock Standard sent a report from that paper
regarding a tornado that struck Kilmaurs (NS 4041) at 1046 GMT on 4 January.
There was one flash of lightning and clap of thunder, followed by “an unusually
heavy shower of hailstones” over a small area, but no details of the tornado are
given. Tony Gilbert received from Glasgow Weather Centre a report of a tornado two
miles north-west of Kilmarnock (which fits the location of Kilmaurs). The tornado,
which occurred at 1030 GMT, lifted a car and removed most of a house roof This
should mean force T3, if not T4, but more details are needed. From Kilmarnock (c
NS 4238) Mrs. Elizabeth McCulloch wrote to TORRO to report that about noon she
had heard “this great roaring noise like a low-flying plane passing overhead”. On
going outside she saw no damage (and no plane), but there was hail and a clap of
thunder. Itis possible that Stewarton and Kilmaurs are one event, if the place affected
was between them.

At 1200 there was a westerly airstream over Britain, with a cold front (described
as “squally” in the Daily Weather Summary) lying from about the Orkneys to Exeter.
Rain or showers affected Scotland during the morning, with thunder in the Hebrides.

tn 2000 January 4/11. Benllech, Anglesey, Gwynedd (SH 5182)

Tony Gilbert reported a tornado which destroyed a summerhouse north-east of
Benllech at 1115 GMT. The time suggests that it was on the cold front. COL, January
2000: 6 states that thunder was heard at Llansadwrn (SH 5676) at 1025 GMT and a
heavy shower occurred at 1111, and that a tornado was reported in north-east Anglesey.
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TN 2000 January 4/1I1. Wide Open, Tyne and Wear (NZ 2372)

The January 2000 issue of COL (pages 3 and 6) mentions a tornado at Wide Open,
north of Newcastle upon Tyne, at about 1400 GMT. A detailed report appeared in the
Northern Echo, 5 January. The tornado hit Corbridge Avenue, removing slates,
damaging cars and blowing down walls. Fences were “hurled through the air”. Mr.
Dave Innes said: “Wheelie bins, which were full and waiting to be collected, had
been whipped up and were spinning through the air ... A section of fencing about 40
feet long was blown 200 yards from one end of the street to the other ... It all happened
very suddenly. The sky went dark, it began to rain and there was a huge whoosh.”
Ms. Veronica Maguire said: “It was a tornado like the kind you see hitting America
on TV - but it was just in our sireet.” Ms. Pamela Rowell described “an almighty
noise that sounded like a plane landing”. The Evening Chronicle, 5 January, gave the
time as about 1400 GMT. It said that 12 houses in Corbridge Avenue had been damaged,
and “hundreds” of tiles removed. Force: probably T2. (The newspaper also claimed
that, according to TORRO, “tornadoes are on the increase in this country due to
global warming,” which is not the view of TORRO at all!)

TN 2000 February 10. Leasowe, Wirral, Merseyside (SJ2791)

The Daily Post (Liverpool) of 11 February (sent by Mr. Keith Ledson) described
damage caused by a “whirlwind” in the Twickenham Drive and Baffin Close area of
Leasowe, In Twickenham Drive three flats were declared “unsafe to live in after
chimney stacks crashed through roofs”. Mr. Edward Ablett said: “I heard something
coming; it sounded like an express train thundering across the water.” The time was
“just after 6 am”. He was taken to hospital and treated for cuts to his arms and legs. In
Baffin Close Ms. Jane Freeman said: “I watched it coming towards me from the
window; it was like a whirlwind swirling around.” COL, February 2000: 3 and 6 also
mentions the tornado, quoting the Liverpool Echo, and gives the time as 0615 GMT.
The force was probably T2.

Atmidnight a low, 974mbar, had been west of the Hebrides, with a cold front near
the centre and another further east, just approaching the Hebrides and western Ireland.
These fronts cleared southeast England by shortly after midday. It was raining in the
Merseyside area at 0600.

WS-TN 2000 February 24/I. West Burra to Lerwick, Shetland (HU 3635 - 4741)
M. David Wheeler, writing in the February 2000 issue of COL (page 6, also
summarised briefly on page 4), gives details of a waterspout that came ashore with a
“swishing sound” at Burra on the west side of Shetland. It was described as being
about 20-30 feet (6-9 metres) across and leaving a track in the water “very much like
the wake left by a fishing boat, and persisting for several minutes”. At Lerwick, on
the east side of Mainland, a small tornado uprooted several small trees (about 20-30
feet high), demolished a garden shed and greenhouse and injured a pedestrian. On the
waterfront parked cars were moved several feet, as were a rubbish skip and a
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Portakabin; a rowing boat about 18 feet long was reportedly lifted several feet into
the air. The tornado was accompanied by thunder, violent hail and ball lightning
(“like a children’s ball, blood red in colour™). It then crossed Bressay Sound and
passed over Bressay, but whether as a tornado or a funnel cloud is not clear.

Anappeal for information in The Shetland Times produced a very useful response.
From Hamnavoe (HU 3635) on West Burra Mrs. Wilda Inkster described the arrival
of a “white, swirling mass”, preceded by hail, coming across the bay (Hamna Voc),
whipping up the sea. It passed over the rooftops and disappeared. Mrs. Inkster was
reminded of pictures of tornadoes in the United States, “except that they were dark
coloured, while this was whitish™. It was “trailing white streaks of what could have
been smoke from a fire”.

Mr. Thomas Isbister gave an account of the tornado at Trondra (¢ HU 392371).
There were frequent hail showers, and at the time of the tornado a hail shower was
passing about half a mile cach side of his house. He and his wife saw “a white mass
approximately 30 yards wide tapering towards the sea. It was possibly a little higher
than it was wide.” It came from the Hamnavoe direction, and “the column was ...
spinning anticlockwise.” It reached land about 40 yards from the Isbisters” house and
missed the house by only a few yards. It made “a rushing sound”, but did not cause
any damage.

Several reports of the tornado came from Lerwick. Miss Ruby Mouat reported
that she was crossing the road with another woman when the tornado hit her from
behind, knocking her flat on the pavement. There was a shower of hail, the hailstones
increasing in size until they were “like marbles”. Then there was a lightning flash,
followed by “an eerie whining sound, and then it hit us like a shot, and the other lady
was blown away like a rag doll.” Miss Mouat was badly bruised, and ligaments in her
upper arm were torn, but she suffered no broken bones, which she attributed to “the
depth of hail and slush on the pavement”. She said the tornado moved a loaded skip
and several cars, and mentioned the ball lightning sighting. The woman she was with,
Mrs. R. Arcus, also contacted TORRO. She was carried about 20 feet (six metres)
across the road, suffering a broken arm and severe bruising; she needed 11 stitches in
the back of her head, and was in hospital for a week. She was still off work when she
wrote to TORRO on 19 April, and expected to be off till at least 1 May. The incident
happened near the harbour, which is at about HU 478414. Finally, Mrs. Mary Carter
described how, at about 1145 GMT, “the sky turned a funny black colour, and then all
of a sudden there was what looked like a ball of fire flew past the window, followed
by the sound of a massive gale, which blew what looked like a white cone of hailstones
the size of marbles; the noise was horrendous.” Half her garage roof was removed,
both garage doors blown off and a bedroom window blown in. The garage roof had a
2.5 tonne iron beam attached, and was blown 40-30 feet. The track was 12km from
Hamnavoe to Lerwick, plus another kilometre to reach Bressay (if it was still on the
surface at this stage) and an unknown distance before Hamnavoe. The tornado moved
from W.SW.; its force was T2-3.

At 1200 the whole of Britain was in a westerly flow between a low, main centre
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956mbar northeast of Iceland, and a high with centres 1032-1033mbar from west of
Spain to south-east Europe. Lerwick was reporting a south-west wind of about 35
knots. It was a showery day in the Northern Isles.

WS-TN 2000 February 24/11. Voe of North House, East Burra, Shetland (HU 381315)

This event was reported to TORRO by Mr. C.M. Stewart Owers. In the middle of
the day there were very heavy showers of hail. Mr. John Christie saw a whirlwind
coming across the Voe of North House from the west. A stack of pallets, perhaps
about 30 in number, was lifted into the air and strewn around. The force was possibly
Ti.

WS 2000 February 24. Scalloway, Mainland, Shetland (HU 4039)

“Just before noon™ Mrs. Edith Laurenson “saw this strange-shaped part of a cloud
all on its own go into the harbour”, It seemed to be about 20 feet wide, and “the sea
was churned up.” It passed near the south-west point of Blacks Ness pier (HU 403392)
and then seemed to lose its shape, and she did not see it over land. Although she said
that the time and place fitted the sightings from Trondra and Lerwick, her careful
description of its location suggests this is a different event, since West Burra, Trondra
and Lerwick are on a straight line, and Scalloway harbour is more than a kilometre
off this line. There had been several hail showers, one producing hail about 0.75 inch
(19mm) in diameter.

Although these three Shetland events are here regarded as waterspouts and
tornadoes it is possible that they would be better classed as examples of the
topographically-induced whirlwinds known in Shetland as flans. An excellent study
of these was recently given by D.E. Pedgley, “Foula’s flans - in the wake of a hilly
island”, Weather, 56: 118-125, April 2001. (Foula is the most westerly island in
Shetland, at HT 9539.) A shorter account (“The Foula whirlwinds known as flans™)
was given by Mr. John G. Holbourn in J. Meteorology, 10: 300-301, October 1985.
However the main event of 24 February (the first one listed above), sounds much
more like a genuine tornado.

LIGHTNING INCIDENTS IN NOVEMBER 2001

Thursday 8th

Cardigan (Ceredigion). ¢ 1000. Lightning struck a chimney top in the High Street,disrupting telephone
and electricity services in neighbouring buildings. The discharge was also believed to have killed a seagull
found on the roof

Chadwell Heath (East London). ¢ 1320. A 12 year old boy was struck by lightning while playing football
on aschool playground. His heart stopped briefly and he suffered deep burns but prompt action by teachers
revived him. Nearby a girl holding an umbrella experienced shock/tingling and was checked over in hospital.
Bradwell, Great Yannouth (Norfolk). ¢ 2100. Lightning struck a house, starting a fire.

There was severe damage to the roof and windows and all electricity was cut off. In another nearby house
(50m away) both a television and a computer exploded and were burnt out when switched on just after the
strike.
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Book Reviews:

WEATHER TO TRAVEL: THE TRAVELLERS GUIDE TO THE WORLD’S
WEATHER by Maria Harding ISBN 1 85890 029 8. Tomorrow’s Guides Limited
PO Box 7677 Hungerford RG17 0FX. 2001 p.b. PP 176. £8.99

This is the third edition of a book first published in 1996. Profiles of the weather
and climate in 205 countries, comes complete with weather statistics for the capital
of each, and, in the case of the larger countries, other locations, so that, in all, 325
locations worldwide are covered. The unique feature of this book, however, is the
information given about the appropriate clothing to wear. This edition includes, for
the first time, the monthly hours of daylight and bright sunshine. There are also some
colour photographs to give an idea of the environment of the locations. The book
eschews political judgments, so that both Afghanistan and Iraq are covered. Although
it may seem unfortunate timing to bring out this new edition just after 11 September,
the indications are that international travel will recover, so this edition, at £8.99 isa
‘must” for business and holiday travellers alike.

FATAL STORM: THE 54th SYDNEY TO HOBART YACHT RACE by Rob
Mundle ISBN 0-71366168-2 Adlard Coles Nautical 1999 p.b. pp 327 £8.99

Three years ago, the annual Sydney - Hobart Yacht Race encountered some of the
most severe weather of its over 50 year history, with winds gusting to 90 knots. The
inevitable result was a major disaster: of the 115 yachts that started from Sydney on
26 December 1998, only 44 reached Hobart in Tasmania, 55 competitors were winched
to safety, and six died.. Rob Mundle accumulated 300,000 words from 124 interviews
with some only of the 1135 competitors and the result is a riveting book which tells
the story of this ill-fated race most vividly. Although meteorology played an important
part in the tragedy, it inevitably takes second place to tales of bravery from rescuers
and extreme resilience from competitors. I can unreservedly recommend this chunky
paperback to anyone with the least interest in international yacht racing. The price is
extremely reasonable bearing in mind that the volume includes 23 colour plates and
a location map.

THE INVENTION OF CLOUDS by Richard Hamblyn ISBN 0 330 39194 1
Picador ( an imprint of Pan Macmillan Limited) 2001 h.b. pp 292 £14.99

The sub-title of this book is ‘How an Amateur Meteorologist Forged the Language
of the Skies’, and is in fact a biography of Luke Howard who is largely responsible
for the nomenclature of clouds that we still use today, only slightly modified. The
story is well told from Howard’s childhood ( he was born in 1772), through his
pioneering studies of clouds, to the more sceptical reaction that inevitably set in. The
ideas that he promulgated received wide publicity because of the rise of weekly
scientific publications in the first half of the 19th century. Criticism of his theories
stung him and he largely withdrew from the scientific mainstream, but his place in
meteorological history is secure thanks to the work of Abercrombie and others later
in the 19th century. The book is well researched with numerous notes ( helpfully
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gathered together by chapters at the end of the book), and there are a number of
woodcuts that add to the value of a well-produced and well written book. Your reviewer
even learnt the origin of the expression “On Cloud 9, !

WEATHERVANES - A Shire Album - by Patricia and Philip Mockridge ISBN
0-7478-0191-6 Shire Publications 1997 pp 32 £2.50

This is #291 in the well-known and respected Shire Album series, and covers the
subject in six chapters, ranging from *The Two Families’ to ‘Fact and Fiction’. Many
of the vanes mentioned in the text are illustrated in black and white and the book,
which does not claim to be anywhere near comprehensive, but which gives a good
indication of the wide variety of weathervanes to be found in this country. Unbeatable
value at £2.50.

CLIMATE CHANGE 2001: THE SCIENTIFIC BASIS. ISBN 0 521 80767 0
(hb); 0 521 01495 6 (pb) C.U.P 2001 pp 881 £34.95 (p.b.); £90. (h.b.)

CLIMATE CHANGE 2001: IMPACTS, ADAPTATION, AND
VULNERABILITY. ISBN 0 521 80768 9 (h.b); 0 521 01500 6 (p.b.) C.U.P 2001
pp 1032 £34.95 (p.b.); £90 (h.b.)

CLIMATE CHANGE 2001: MITIGATION. ISBN 0 521 80769 7 (h.b.): 0 521
01502 2 (p.b.) C.U.P. 2001 pp 752 £34.95 (p.b.); £90 (h.b.)

These three massive volumes comprise the complete text of the IPCC Third
Assessment Report. The first volume, The Scientific Basis, produced by Working
Group 1, starts with an Executive Summary, Policymakers” Summary and Technical
Summary, followed by 14 Chapters and 8 Appendices. The Second Volume, the largest
of the three, with the sub-title Impacts, Adaptation and Vulinerability, is the product
of Working Group II, also starts with a Policymakers’ Summary and Technical
Summary. to be followed by 19 chapters and five Annexes. The final volume, entitled
simply Mitigation, has been produced by Working Group III, again starting with a
Policymakers’ Summary and Technical Summary followed by 10 chapters and 7
Appendices.

All the contributions have been peer-reviewed, and virtually every scientist,
climatologist and meteorologist who has written on the subject of Climate Change
has apparently been involved. For this reviewer, at least, any lingering doubts about
the reality of climate change have been completely banished by this comprehensive,
and yet most readable set of volumes. Contributions are illustrated by Figures,
Diagrams, Charts, Maps and other illustrations, and each has an extremely full list of
references. Thus, for instance, Chapter 5 in Volume 2, entitled Ecosystems and their
Goods and Services, which consists of 74 pages, has an additional 27 pages of
references.

The detail is truly amazing. For instance, in a box on page 275 of Volume 2, under
the title, Penguins as Indicators of Climate Warming in Western Antarctic, the
following appears:

“Midwinter surface air temperatures in the Western Antarctic Peninsula (WAP)
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have increased by 4- 5°C over the past 50 years ... Chinstrap and Adélie penguin

populations also have changed during the last 25 years...

Although these two species are ecologically very similar with diets and breeding

ranges that overlap, their winter habitat preferences are radically different.

Adélies are obligate inhabitants of the pack-ice, whereas Chinstraps are ice

intolerant, preferring to remain in close association with open water .... Adélie

penguins have decreased by 22% wheras Chinstrap penguins have increased by
more than 400% over the last 25 years. This pattern supports the hypothesis that
the increasing availability of warmer winters is favouring the survival of

Chinstraps over the ice-dependent Adélies...” five references are given just for
this simple statement).

None of these volumes could or should be read through, but all are invaluable
works of reference which must remain authoritative - presumably until the next
assessment in perhaps another five years’ time. Cambridge are to be warmly
congratulated on producing these volumes so soon after they were completed and
beautifully presented in double column pages of clear print in volumes that fold flat
when opened. If there are any misprints, I failed to spot them!

The price, too, particularly for the paperbacks, is extremely reasonable. No
reference or science library should be without a set, and the volumes are sufficiently
affordable that individuals might well purchase their selected volume; to have all
three might impose a disproportionate burden on library shelves! Unreservedly

recommended to ail readers.
PETER ROGERS.

WORLD WEATHER DISASTERS: DECEMBER 2001

1-2: Worst flooding in 15 years hits Kristiansand region of southern Norway. Eight
major roads closed including highway 18. Lloyds List

3: Heavy rain causes flooding in Northland region of New Zealand. L.L.

3-4: Severe thunderstorm in Sydney, Australia, kills 2 girls. 50,000 homes without
electricity. Wind gusts of around 105 mph rip roofs off houses and a hospital. Damage
bill may be $100 million. L.L.

6: One killed and one missing as tropical storm Kajiki crosses central Philippines.
9: Floods force evacuation of about 400 villages in Turkey’s Icel province. Mud
slides block many roads. Damage exceeds $48 million. L.L.

13: Torrential rain from tropical storm Kajiki causes much damage to central Quang
Ngai province, Vietnam. Two killed and total losses of VND 10 billion. L. L.

16: Violent thunderstorms and one tornado hit wide area of Texas, boy killed. Parts of
northern Texas get 250 mm of rain, above normal amount for the entire month.
16-17: Large areas of Europe suffer from floods, snow and high winds. The countries
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affected are Greece, Bulgaria, parts of Turkey, Spain, Switzerland, France [taly and

Poland. In Poland, the harsh weather kills 129, mainly homeless people. Guardian
and L.L.

18: Train carrying 1000 people stranded in freezing conditions near Istanbul, Turkey.

120 people trapped on a train in Northern Greece. A temperature of -20.2 Celsius in
Larissa.

21-22: Up to 100,000 people forced to spend night in their cars in Bavaria, Germany,
after snow.

22: Incessant rain and strong winds on east coast of Malaysia. Worst floods in Pahang
in 12 years. L.L.

24: Strong winds blowing from the interior of Australia have fanned bush fires for
many days in the neighbourhood of Sydney. Fires continuing.

24-27: Buffalo, New York State, very heavy snowfall, of which 25 inches in the 24
hours ending 25th and a total of 55 inches by the 27th.

25-26: Mud slides and floods in south-east Brazil kill at least 49, with 70 missing.

Shanty town homes near Rio de Janeiro swept away. Mountain town of Petropolis
worst hit. BBC teletext, LL.

26-27: Flash floods Kill 14 and leave hundreds homeless in Morocco after four days
of torrential rain. BBC teletext and L.L.

30: Heavy snow and rain in regions of Lorraine, Haute-Marne, Moselle and the Vosges
of north east France. Boy killed. Guardian.

RICHARD MUIRHEAD

TORNADO & ATORM RESEARCH ORGANISATION
Spring Meeting: Saturday, 23rd March 2002
Room Dem06 from 11.00 to 4.10 pm Oxford Brookes University

TORRO Directors invite you to participate in their Spring Meeting. In the morning, speakers will reporton
the UK thunderstorm, lightning, hailstorm, tornado, waterspout, snowfall and windstorm activity
of 2001. They will consider whether it was ‘an average or an exceptional year' and ask ‘what were the
highlights 6f2001? Directors will welcome your comments on last year's events too. Bring along relevant
reports, photographs, videos (brief edited extracts), press clippings. ete. for informal discussions during
lunchtime. This is an excellent opportunity to make new contacts and discuss mutual meteorological interests.

Inthe afiernoon, John Tyrrell will talk about Irish Tornadoes and how his rapidly developing network
of TORRO observers and reporters has dramatically increased awareness and understanding of Irish
tornadoes. Tony Gilbert, who co-ordinates TORRO’S tomado site investigators, will offer advice about
conducting a tornado damage site investigation. A panel of other experienced TORRO investigators
will answer your questions too. Steve Roberts and Rick Wild, who co-ordinate the WeatherNet network of
meteorological stations in the UK, will discuss observing networks, including the type of equipment,
appropriate location/exposure and reporting procedures for anyone considering setting up a meteorological
observing site. Alan and Wendy Rogers will present a UK extreme weather video compilation including
their own experiences of storm chasing in the Devon area.

Full TORRO members £6, others £12 (concessions available for full-time students, unwaged and partners
of full members attending - contact Derek Elsom on torro@brookes.ac.uk). Send a cheque made payable
to TORRO. Teas/coffees will be provided plus a copy of the Annual Review 2001.

Derek Elsom, TORRO, Geography Dept., Oxford Brookes University, Headington, Oxford, 0X3 0BP

TEMPERATURE AND RAINFALL TABLES: NOVEMBE!

Station Asthority Mean
Max Min Mo
DEMMARK: Frederikssund  Ebbe Skjodt 75 15 128(3)
HOLLAND: Ten Post H.A. Veldman 96 44 135(13)
ITALY: Genova R. Pedemont= 150 &7 193(1)
w P i Maurizo Ratti 124 32 180(1)
MALTA : Logs Civil Avistion 206 153 256(10)
SPAIN: Peraisios d Truchas M. Lorente £5 2.1 M2(1)
EIRE: Straide, Co. Mapo M. Sweeney 118 63 154(2)
Mt Rossell Limerick  Devid Meskili 111 6.4 14.6(30)
Dun Laoghaire, Dublin R, Weatherill 116 63 163(30)
SHETLAND: Lerwick Adrport 74 40 121(Q)
ORENEY: Kirkwall Adrport B7 47 138(2)
SCOTLAND: Carnbo, Kinrosiialoolm J. Smith 82 13 13.0(10)
WALES: Gower, Glam jonS.Powell 118 5.9 158(2)
Crymych, Pembroke  StartSweet 106 5.1 136(2)
Velindre, Powys John Goodger 118 3.7 150(30)
Lisnsadwrn, Anglescy  Dooald Peckine 108 5.8 147(2)
Red Whart Bay, Anglesey Keith Ledson 113 7.6 14.4(2)
CHANNEL ISLES: Guernscy States Airport 121 7.5 145(26)
ENGLAND:
Haselbury Plockneit, Somer't J. 5. Kellway 116 3.1 153(30)
Gurney Sladk, Somerset W. J. Nowman 93 34 132(30)
Bownemouth, Dorser Stuarl Dapp 120 4.6 156(2)
Hum, Dorset Bounem'th Airpt 115 3.5 152(Q)
Portsmouth, Hampshie Umiversity AWS 123 7.1 154(8)
Sandburst, Berkshire Jobn M. Heighes 10.7 3.1 14.7(2)
Mpsideobesd, Berkshire  RogrBrugee 112 3.6 14.7(30)
Reading University, Berky  Ken Spiers 112 30 149(2)
Hastings, Surser Devid L Powell 108 52 147(2)
Dover, Kernt Morman Brooks 111 5.1 14.4(6)
Esst Malling, Kent Roscarch Station 111 4.1 146(2)
Epsom Downs, Surrey Jobn A, Bird 106 38 149(2)
Surrey Inn Currie 102 34 137Q0
Chipstead Valley, Surrey lsn Curric 102 18 144(2)
 London 1.0 52 149(30)
Royston, Hentfordshire Richerd Barker 103 5.0 14.5(2)
Loughton, Essex Bob Prichard 99 39 13900)
Colchester, Fesex Teary Mayes 99 32 13.6(30)
Bancton, Norfolt Charles Briscos  11.0 4.0 14.7(30)
Orfiord Ui vorsity , Gxon Radcliffc Obsery  11.2 3.9 154 (30)
Brizs Norton, Otcon Airport 10.7 45 14.5(30)
Tipton, West Midland: Terry Holmes 56 53 14.2(30)
idge University, Coomb Botamical Gardens 109 3.5 149(30)
Cosby, Leicestershire David Mutton 10.2 3.6 14.4030)
Louth, Lincoinshire Ian Trowsdalc 10.5 3.7 14,6(11)
Lowdham Nottinghamshire Jobm E. Osbome 10.7 39 14.6(11)
Retford, Notttnghamsehire  David Fellowes 105 3.6 15.0(11)
Dertyy, Derbyshire Devid Stanier 105 4.5 149(30)
Middicton, Derbyshire David Evans 88 33 125(30)
Keole Univensity, Staffs M_B. Edge 10.0 3.6 14.4(30)
High Bradfield, S Yorkshire Poter Smitheon 84 35 123(30)
Cottinghan, Ecst Yorkshire Poter Jeomings 114 43 15.9(11)
Carbton-in-Cleveland, N. e Mike Cindormy 10,6 4.2 14.7(30)
Sunderiand University, TwWr Demmis Wheler 112 5.8 159 (30)
Berwick/Twesd, Nortium T'd H. Guiver 04 44 146030
Ambleside, Crombria Jobm Burtos 94 43 122(30)
Keswick, Cumbria Ken Bood 99 48 132(30)
Peaxith, Cumbria Newion Rigg Coll 102 - 13.8(30)
Coniston (Haws Bank), Cum John Oxborow 100 4.7 13.0(24)
115, Robbmston, Maine Edw. Meckelburg 8.9 05 17.8(2)
U.S. Bergenficld, New Jersey Rudi Mickomann 16,1 3.8 25.0(2)
ULS. Vienus, Texas Will A, Sharw 20.7 101 27.8(1)
JAMAICA: Kingston Met. Servics 312 242 326(15)
- Monlego Bay ~ Met Servies 302 139 313(0)
S. AFRICA: Jobanmesburg Kempton Park 248 13.7 303 (5)
ki Pletteoburg Bay Charles Jackson  22.1 133 32.2(18)

R 2001
Grass
Min Min Rain
=3.1(14) -83(14) 468
-2.6(15) 69(15) 129.1
4104) 14(4) 450
-4.8(24) -84(24) 1078
5.1(25) 48(25) 385
$.0(10) - 23
0.6(26) 27(26) 967
D29 -57(9 524
09(%) -LB(285) 29.8
2.1 (22) - 160.0
02(2) - 126.0
4023 40(13) 1270
04(9) -3.5(14) 1228
02(%) -47(14) 1803
33(10) -72(10) 600
1.8 (26) -26(26) 107.7
4.1(10) -0.8(10) 93.0
44(9) -2009 570

22(10) 60(10) 379

-4.0 (10) 8.3
-L6(10) * 40.6
37() - 35.0

14 (14) 23.0

33(15) 45185 373
-15(15) 46QT 366
27(15 -8.1(23) 290
06(23) -3.8Q7) 413
12 5007 592
2427 -16027) 354
-3.8(23) -55(23) 350
20(15) -54(23) 387
S55(15 -

D40 - 340
09(10) -38(15) 423
21@70) -TE@ET 47
2527 - 414
33(27) 63027 807
2015 -58Q3) 383
-35(15) -56(10) 368
08(10) - 339
29(15) -62(1%) 3715
33(10) -72(Q10) 493
05(15) -1.6(13) 354
16(10) 46(10) 306
J16(10) 49(10) 242
SIR(10) S6(10) 334
-15(9) A45(3) 527
-L5(14) -38(10) 540
20(9) -=34(15) -
J13(10) -47(27) 498

14 (23 46010) 431
0.6(9) - 453
0.7 (23) - 430
28(23) - 188.5
30022 a 1700

- - 67.1

-1.6(23) 317
-52(13) 663
-39(13) 244

-2.8 (28) 371

21.6(29) 1899

22.1 (30) 1364
82(1) 96.5

9202 75(5) 1061
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Spring Meeting Programme
Oxford Brookes University \‘c’;&
23rd March 2002 in Dem06 e
Tea/Coffee
Welcome from Derek Elsom, TORRO, Oxford Brookes University

TORRO Annual Review 2001

TORRO Directors report on the UK thunderstorm, lightning, hailstorm,
tomado, waterspout, snowfall and windstorm activity of 2001. They will
consider whether it was 'an average or an exceptional year' and ask
‘what were the highlights of 20017 Directors will welcome your
comments on last year's events too.

o Thunderstorms Jonathan Webb

o Lightning Injuries and Damage Derek Elsom/Jonathan Webb
« Ball Lightning Peter van Doom

® Hailstorms Jonathan Webb

= UK Tormadoes & Other Whirlwinds Michaecl Rowe

+ FEuropean Tomadoes David Reynolds

e Heavy Snowfalls & Blizzards Richard Wild

» Windstorms Steve Roberis

Lunch and Informal Weather Discussions :
An opportunity to talk to other participants about your mutual interests
and to make new contacts (teas/coffees are available)

Irish Tornadoes
by John Tyrrell, TORRO, University College Cork, Ireland

How to Conduct Tornado Site Investigations in the UK:
Advice Based on Recent Case Studies

by Tony Gilbert, TORRO, Gosport, Hampshire plus other
expericnced TORRO investigators to answer your questions

Observing Networks in the UK
by Steve Roberts & Rick Wild, TORRO, WeatherNet, Bournemouth

'UK Extreme Weather' Video Compilation
by Alan & Wendy Roberts, TORRO, South Molton, Devon

Mecting closes
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