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DEVASTATING TYPHOON HAIYAN 
NOVEMBER 2013

BY PETER KIRK 
Tornado and Storm Research Organisation

ABSTRACT
Typhoon Haiyan (known as Yolanda in the Philippines) was an exceptionally strong typhoon, and 
one of the strongest on record at landfall, which struck the Philippines in November 2013. This  
paper looks at the development of the typhoon, the effect it had on the Philippines and the later 
impact on China and Vietnam.

KEYWORDS
Typhoon, Haiyan, Yolanda, China, Palau, Philippines, Vietnam, T8.0, November, 2013

GENERAL BACKGROUND
2013 was an active year in the NW Pacific with 31 tropical storms against the long term 
average from 1951-2010 of 26.2. The year also saw a number of other strong typhoons, 
Soulik which hit Taiwan, Utor which hit the northern Philippines, Usagi which traversed 
between the Philippines and Taiwan before landfalling in China, Francisco which largely 
missed land south of Japan and Lekima which recurved east of Japan without being a 
threat to land. Haiyan however stands out from both the intensity which it reached and 
also the damage that resulted from it.

At 12Z 2 November 2013 a low pressure area formed 200km SE of Pohnpei, part of the 
Federated States of Micronesia. By 00Z this was upgraded to a tropical depression (with 
winds less than 30kts) 200km south of Pohnpei in an area of high tropical cyclone heat 
potential values (Figure 1).

By 06Z 3 November this had further developed with mean winds increasing to 
30kts. At 00Z 4 November it became a tropical storm and was named Haiyan 
by the Japan Meteorological Agency [JMA]. All wind and pressure figures later  
referred to, unless noted, are from the JMA (Appointed by the World Meteorological  
Organisation as the Regional Specialized Meteorological Center Tokyo). The name  
Haiyan had been provided to the name list by China and translates to petrel (the sea 
bird) in English. Upon naming, it was numbered 1330 being the 30th system of the year 
to reach tropical storm strength. It was also numbered 1330 by the China Meteorological  
Administration [CMA] and 31W by the Joint Typhoon Warning Center who both number 
systems independently. The Philippine Atmospheric, Geophysical and Astronomical 
Services Administration [PAGASA] would later name this Yolanda on the 6 November 
when it approached the Philippines.

Haiyan gradually gained strength reaching severe tropical storm status at 00Z  
5 November with typhoon status being reached 12 hours later. At this time Haiyan was 
located 900km east of the Republic of Palau. Around this point Haiyan began to rapidly 
deepen with winds increasing from 65kts to 105kts in the following 24 hour period. The 
centre pressure at the same time dropped from 975hPa to 920hPa.
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Figure 1. NW Pacific tropical cyclone heat potential map on 3 November 2013 © NOAA AOML 
Physical Oceanography Division, 2013.

Figure 2. Dvorak bulletin Current Intensity (CI) figures, where available, for the NESDIS, JMA and 
JTWC. Also given are the automated ADT 8.1.5 values from the CIMSS where gaps show the  
passage overland where figures are not calculated.
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Table 1. Standard global Dvorak scale and the regional NW Pacific Dvorak scale (Both in 10 minute 
winds in kts) 

CI Standard NW Pacific
1.0 22 -

1.5 22 -

2.0 26 30

2.5 31 35

3.0 40 45

3.5 48 55

4.0 57 65

4.5 68 70

5.0 79 77

5.5 90 85

6.0 101 93

6.5 112 100

7.0 123 107

7.5 136 115

8.0 150 122

By 12Z 8 November the sustained wind had increased to 125kts with a minimum 
centre pressure of 895hPa. Haiyan now had a very impressive presentation on 
the IR satellite images (Figure 3) with cloud top temperatures dropping to -90C.  
This intensity level was then to be maintained through to landfall (Figure 4) making  
it the joint strongest landfalling storm on record for the NW Pacific equalling the winds  
of Megi (2010). The maximum intensity values shortly before landfall are shown in 
Table 2. If comparing the RSMC Miami, RSMC Honolulu and JTWC best tracks then 
based on a WMO non-standard one minute wind average Haiyan would take the 

IMPACT ON PALAU
The centre of Haiyan passed approximately 50km to the north of the main island of 
Palau around 18Z 6 November. By this point the winds had increased to 115kts and 
the centre pressure dropped to 905hPa. The eye of Haiyan passed over the island of  
Kayangel destroying all the houses on the island. No injuries were reported but 68  
residents who ignored a mandatory evacuation had to stay in shelters following the  
passage of the storm (ABC, 2013a).

IMPACT ON THE PHILIPPINES
Haiyan continued to “bomb” over the next 24 hours and reached a very rare T8.0/8.0 on 
the Dvorak scale (Table 1) at 0830Z 7 November (Figure 2). This current intensity [CI] 
value was reached on manual observations from all of the JMA, JTWC and NESDIS. 
A CI of T7.5 was reached using the CIMSS ADT version 8.1.5. The older NESDIS ADT 
version 8.1.4 (Not shown in Figure 2) reached a CI of T8.0.
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Figure 3. Colour infra-red image of Haiyan at 1730Z on the 7 November 2013 © NRL Monterey 
Marine Meteorology Division, 2013.

record for strongest landfall globally in terms of winds. Due to the island nature of the  
Philippines six separate landfalls were recorded. The first landfall was at 2040Z on the 8  
November over Guiuan, Eastern Samar, second landfall over Tolosa, Leyte at 2300Z, 
third landfall over Daanbantayan, Cebu at 0140Z on the 9 November, fourth landfall 
at 0240Z over Bantayan Island, Cebu, fifth landfall over Concepcion, Iloilo at 0400Z, 
and the sixth, and final, landfall over Busuanga, Palawan at 1200Z on the 9 November  
(NDRRMC, 2014).

© THE INTERNATIONAL JOURNAL OF METEOROLOGY
November/December 2014 Vol. 39, No. 388

221



Figure 4. Visible image of Haiyan at 2230Z on the 7 November 2013 © NRL Monterey Marine  
Meteorology Division, 2013. Tacloban is located at 11.25N 125.00E.
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Table 3. Maximum winds for each global basin from the official WMO agencies. Where base figures 
are one minute averages then a conversion to ten minute winds has been provided in brackets.

Region RSMC/TCWC Storm
Name

Date Winds

CN Pacific Honolulu Patsy September 1959 150kts 
(132kts 10 min) *1

NE Pacific Miami Linda September 1997 160kts 
(141kts 10 min)

N Atlantic Miami Allen August 1980 165kts
(145kts 10 min)

Arabian Sea/
Bay of Bengal

New Delhi Unnamed March 2004 140kts

NW Pacific Tokyo Tip October 1979 140kts

S Atlantic *2 Unnamed March 2004 75kts
(66kts 10 min)

SW Indian La Reunion Gafilo March 2004 125kts

Australia Brisbane/Darwin/
Perth/Port Moresby/
Jakarta

Monica April 2006 135kts

SW Pacific Nadi/Wellington Zoe December 2002 130kts

*1) Note that early reconnaissance records are believed to have been too high and so Gilma (July 1994) and Ioke (August 2006) at 
140kts (123kts ten min) may be better considered the record.

*2) No official agency for this region but RSMC Miami has in the past tracked systems of which the above is the strongest.

Agency Wind 
Averaging 

Period

Max 
Sustained

Wind

Min 
Pressure

Best Track / 
Operational

CMA 2 min 152kts 890hPa Best Track

CWB 10 min 122kts - Operational

HKO 10 min 155kts 885hPa Best Track

RSMC Tokyo (JMA) 10 min 125kts 895hPa Best Track
JTWC 1 min 170kts 895hPa Best Track

KMA 10 min 119kts 890hPa Operational

PAGASA 10 min 126kts 914hPa Operational

The 155kt figure from the HKO is especially notable as even with Severe Tropical  
Cyclone Monica in April 2006 which came very close to a T8.0/8.0 figure it was only 
warned at 135kts by the Australian Bureau of Meteorology just before landfall, which is 
the record for the Australian basin. The maximum official winds from all the global basins 
are shown in Table 3 for comparison. 

Table 2. Maximum winds and minimum pressure where known for various different agencies. 
Best track data has been used where available. Non-round wind figures are due to converting 
from ms-1. Figures given in bold are the figures from the official WMO appointed warning centre. 
Note the Hong Kong Observatory [HKO] use the standard Dvorak scale along with the JTWC. The  
other agencies use a different (but standard for the region) scale. KMA is the Korea Meteorological  
Administration and CWB is the Central Weather Bureau (Taiwan). Note that a 170kt one minute 
wind approximates to a 150kt 10 minute wind.
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Figure 5. Storm surge in Tacloban © James Reynolds/Earth Uncut TV, 2013.

Tacloban (11.25N 125.00E, with a population of approximately 220,000) was  
previously hit by a large storm surge in 1897 and 1912 due to strong typhoons. In 2013 
the storm surge again resulted in a large area of devastation around the centre of the 
storm, particularly in the city of Tacloban (Figures 5, 6 & 7) and (Earth Uncut TV, 2013).  
Measurements from within Tacloban found a minimum pressure of 960hPa and a  
survey of four locations within the downtown area also found a maximum storm surge 
height of 6.0m (iCyclone, 2014). Mori et al. (2014) found that a seiche (a standing wave) 
was likely due to the length of the Leyte Gulf (90-140km) combined with the change 
from shallow water 75m deep in the Leyte Gulf and deep water 10000m deep at the 
eastern boundary of the Philippine trench. This led to a local amplification of the sea 
level (i.e. a storm surge). A total storm surge of 5.15m was modelled peaking in the 
Tacloban area of which 0.15m was due to the tide, 1.1m was due to the decreased 
pressure within the eye and the remaining 3.9m was due to wind driven storm surge.  

The area around Tacloban then became a pinch point funnelling water through to the 
Samar Sea to the west. Takagi et al. (2014) suggested that due to the rapid movement 
of Haiyan with the winds changing direction from northerly to southerly in the Leyte Gulf 
over just three hours, as well as in the San Pedro Bay to the northern extent of the Leyte 
Gulf of which Tacloban is located within, this lead to a rapid increase in sea levels. They  
modelled a storm surge of around 5m in the worse affected areas. A ground survey found 
water levels exceeding 5m above what would have been expected otherwise across 
Tacloban with maximum surge levels 7m above normal along the coast between the 
Downtown area and Tacloban airport where the water was further funnelled between the 
two landmasses protruding into the bay. Due to the nature of construction many houses 
are built on stilts meaning that only in areas where there was a storm surge exceeding 
2m did any flooding occur.
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Figure 6. Storm surge damage in Tacloban © James Reynolds/Earth Uncut TV, 2013.

Figure 7. Storm surge damage and resultant fires in the evening after Haiyan hit Tacloban.
 © James Reynolds/Earth Uncut TV, 2013.
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The initial death toll was set as high as 10,000 but a week after the event the toll 
stood at 3,621 (BBC, 2013a). The UN launched an international appeal for £190m.  
11.5 million people were affected by Haiyan with 2.5 million of those in need of food aid. 
544,606 people were displaced with 130,074 houses destroyed and 1,215 evacuation  
centres set up (BBC, 2013b). The city of Tacloban was particularly badly affected  
by the storm surge including the airport which was later to be used to fly in international  
aid on military flights. Guiuan with a population of 40,000 on the east coast was said  
to be largely destroyed. Other towns in the far north of Cebu were said to be  
80-90% destroyed and Baco on the west coast was said to be 80% underwater (BBC, 
2013c).

As of 4 January 2014 6,166 were known dead, 28,626 injured and 1,785  
missing. 3,424,593 families were affected comprising 16,078,181 people. Of this  
total 890,895 families (4,095,280 people) were displaced  with 101,527 of these in  
evacuation centres. 550,928 homes were completely destroyed with 589,404 partially  
destroyed. Damages totalled PhP36,690,882,497.27 (Approximately £517m as of 12 
November 2014), of which approximately half was for damage to infrastructure and half 
was due to damage to agriculture (NDRRMC, 2014).

As of 17 April 2014 the death toll had risen to 6,300 with 28,689 injured and 1,061 
still missing. The damage costs had also increased to PhP89,598,068,634.88  
(Approximately £1,263m) (GMA News Online, 2014).

IMPACT ON CHINA AND VIETNAM
After moving across the Philippines Haiyan moved north-west across the South  
China sea whilst slowly weakening. The centre passed very close to the western edge 
of Hainan island around 06Z on 10 November 2013. At this point winds were at 70kts 
with a centre pressure of 960hPa. Six fatalities were reported with 51 homes destroyed 
and a further 600 damaged. 39,000 people were evacuated ahead of the storm (Daily 
Telegraph, 2013).

The storm then made landfall in northern Vietnam 150km east of Hanoi around 22Z on 
the 10 November. By this point it had been downgraded to a severe tropical storm with 
winds of 60kts and a centre pressure of 975hPa. 883,000 people were evacuated ahead 
of landfall with at least 13 fatalities reported with another 81 injuries (BBC, 2013d).  
Thousands of trees were reported uprooted and hundreds of houses with roofs  
removed (ABC, 2013b). Shortly after 00Z on 11 November Haiyan crossed over into  
mainland China as a 40kt tropical storm with a centre pressure of 990hPa. At 06Z it was  
downgraded to a 30kt tropical depression but shortly after that the storm dissipated. 

LIKELY RETIREMENT
Whilst at the date of writing the list of retired names from the 2013 season has not 
been announced by the JMA it would be expected that Haiyan will be retired. The name 
Yolanda was retired by PAGASA shortly after the event in November 2013 (Manila  
Bulletin, 2013).
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GENERAL COMMENTS
In terms of maximum winds Haiyan tied with Bess (1982) and Megi (2010) but was lower 
than Tip (1979) at 140kts, of which all had reconnaissance (although this was more 
limited in the case of Megi). Records for maximum winds go back to 1977. In terms 
of minimum pressure the records go back to 1951, 20 typhoons are known to have a 
lower pressure. The most recent of these was Megi (2010) with the rest of these having  
occurred between 1951 and 1990 during the recon era.

Without any reconnaissance it is impossible to know exactly how strong Haiyan was, as 
shown in Figures 8 and 9, although the majority of tropical cyclones worldwide do not 
have such data. Reconnaissance has been carried out since 2003 for typhoons in the 
vicinity of Taiwan under the DOTSTAR programme, although these flights are always on 
the outer edges rather than within the eyewall and eye. Such measurements have been 
taken more recently by the HKO as with Typhoon Utor in 2013 (Chan, Wong & Hon, 
2014). Limited experimental observation periods have also taken place in the last few 
years such as with Typhoon Megi in 2010 which was measured via a dropsonde to have 
a centre pressure in the eye of 890hPa (before it peaked on satellite) with flight level 
winds at a pressure altitude of 700hPa of 190kts. Megi later went on to make landfall in 
northern Philippines at a world record breaking 885hPa.

Figure 8. 6 hourly JMA best track positions showing sustained winds where the symbols are scaled 
by the wind value. The 6 colours represent tropical depression, tropical storm, severe tropical storm, 
typhoon (64-84kts), typhoon (85-104kts) and typhoon (≥105kts).
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Figure 9. 6-hourly JMA best track positions showing the extent of typhoon force winds (inner  
circle) and the extent of tropical storm force winds (outer circle). Note whilst in this case the typhoon 
force winds are all symmetrical this is not the case for the tropical storm force winds. The circle 
shown represents the greatest extent of tropical storm force winds (which was either to the north or  
north-east) when not symmetrical.
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TORRO forum

It is now over one year since the new TORRO forum went online.

It is a private forum only available to TORRO members and individual IJMet 
subscribers. Here we discuss the forecasts, severe weather events and site 
investigations.

If you have not received a log on via email and wish to have access to our forum 
please contact membership@torro.org.uk
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TORRO TORNADO DIVISION REPORT:
June 2014

BY PAUL R. BROWN AND G.TERENCE MEADEN

Much of the middle of June 2014 was anticyclonic and fine but there were cyclonic spells in the first 
and last weeks, both of which were highly productive of funnel clouds. There were two tornadoes 
this month, one of which began as a waterspout, three other waterspouts, 41 reports of funnel 
clouds, and three land devils; there was also one funnel cloud in the Irish Republic.

2FC2014Jun01 Eastry, Kent (51° 13’ N 1° 18’ E, c TR 3052)
 A photograph was received from Mr Jae Kay of a long narrow funnel at an 
oblique angle, seen from Eastry (TR 3054) at 0815 GMT. The Dover Express (1 June) 
reported that Ms Carly Ripley, who saw this funnel, also saw one half an hour later at 
Tilmanstone (TR 3051); her photograph, together with others, showed this as a much 
larger (and closer) funnel cloud. Details were also published in Kent Online (2 June). At 
1200 GMT a ridge of high pressure from the Azores covered England ahead of fronts 
advancing across Ireland. There was occasional rain in the west in the morning but most 
other areas were dry.

FC2014Jun02 Southend Airport, Rayleigh, Essex (51° 34’ N 0° 41’ E, TQ 8689)
 A photograph taken from Southend Airport at about 1230 GMT showed a long 
oblique funnel cloud reaching at least halfway to the ground. At 1200 GMT a (surface) 
cold front was moving slowly east over western Britain and a weakening upper cold front 
lay along the east coast. Both fronts were producing occasional showers.

WS2014Jun03 Lough Neagh, County Antrim (c 54° 40’ N 6° 24’ W, J 0381)
 Several fine photographs were seen (e.g. from Lough Neagh Coastguard) 
of this picturesque waterspout over Lough Neagh at 1840 GMT – a sharply defined  
funnel reaching from cloudbase to water surface, apparently over the northern part of the 
Lough. At 1800 GMT a broad trough covered the British Isles from a low, 1001 mb, south 
of Iceland. Showers affected many areas during the afternoon, and a few were thundery 
over Ireland, including the one that produced the waterspout.

Funnel clouds of 4 June 2014
 At 1200 GMT on 4 June a depression of 1002 mb was drifting very slowly 
north over eastern England; its warm and cold fronts were in the North Sea and the  
occlusion lay across northwest England. Showers or longer spells of rain affected much 
of Britain during the day, and there were thunderstorms in parts of southern England in 
the evening.
 This was a grand day for funnel clouds. Upwards of 30 reports were received 
from Lincolnshire and adjacent counties, some of them, of course, referring to the 
same sighting; but differentiating them has not been easy, and it is possible that some  
duplication remains among the 16 events listed here. On the other hand, the absence of 
reported times for many of them means that some might have been grouped as single 
events that, although geographically close, occurred at different times of the day.
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FC2014Jun04/I near Soham, Cambridgeshire (52° 20’ N 0° 22’ E, TL 6173)
 The Cambridge News of 4 June published a photograph taken by Mr Lee 
Hislden at 0910 GMT between Soham and Isleham showing a narrow funnel cloud 
reaching a third of the way to ground. It lasted about 90 seconds.

FC2014Jun04/II Chatteris, Cambridgeshire (52° 27’ N 0° 03’ E, c TL 3985)
 Mr Darren Rose photographed a vertical funnel cloud halfway to ground just 
outside Chatteris at about 0940 GMT.

FC2014Jun04/III near Peterborough, Cambridgeshire (c 52° 35’ N 0° 15’ W, TL 1999)
 Mr Trev Robbins-Pratt reported a ‘thin ropey funnel’ to the east or eastsouth-
east of Peterborough at 0955 GMT which lasted about five minutes (no photograph); and 
Ms Yvonne Heinzl photographed a long funnel cloud reaching two-thirds of the way to 
ground ‘near Peterborough’ (time not stated).
 These first three entries could be regarded as successive sightings of the same 
funnel as it traversed the Fen country from southeast to northwest.

FC2014Jun04/IV Crowland, Lincolnshire (52° 40’ N 0° 10’ W, TF 2410)
FC2014Jun04/V Crowland area, Lincolnshire (c 52° 40’ N 0° 10’ W, TF 2410)
 Three reports were received but with significantly different times. The  
Peterborough Telegraph (6 June) stated that Mr Paul Garside’s family at Crowland had 
seen four funnel clouds, the first at 1220 GMT, the others soon after (probably the same 
one retracting and reforming); his film shows a tapering funnel about halfway to ground. 
Mr Jonathan Wisner photographed a vertical funnel a third of the way to ground from 
Deeping St James (TF 1509) towards Crowland at 1415 GMT, and Mr John Ringer  
photographed what was probably the same one (time not stated). If the times where 
reported are true we are obliged to record two separate events.

FC2014Jun04/VI Sleaford area, Lincolnshire (c 53° 00’ N 0° 30’ W, TF 0145)
 Funnel clouds were reported in the 1350 GMT METARs from RAF Cranwell  
(TF 0049) and Barkston Heath Airfield (SK 9641); and Mr Sam Renwick (Sleaford 
Target 13 June) photographed a distant vertical funnel from Sleaford (TF 0645), perhaps 
halfway to ground (time not stated).

FC2014Jun04/VII Bardney, Lincolnshire (53° 12’ N 0° 20’ W, TF 1169)
 Ms Ingrid Dillon saw this funnel cloud at Bardney just before 1400 GMT; it was 
quite long and kept deforming and reforming (no picture). Perhaps the same as the  
preceding one.

FC2014Jun04/VIII Holme-on-Spalding-Moor, East Riding of Yorkshire (c 53° 50’ N 0° 47’ 
W, SE 8038)
 Mr Andrew Sapcote sent us a report of a funnel cloud seen near Holme-on-
Spalding-Moor at 1415 GMT, which lasted 15 minutes.

FC2014Jun04/IX Wyton, Cambridgeshire (c 52° 21’ N 0° 07’ W, TL 2874)
 A funnel cloud in the vicinity was reported in the 1450 GMT METAR from Wyton 
Airfield.
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A funnel cloud viewed from the island of Skiathos looking towards the island of  
Skopodos in Greece on 11 September 2014. It lasted 6 minutes but John couldn’t be sure 
whether it touched down on Skopodos or not. Image © John Wright.





2FC2014Jun04/X Lincoln area, Lincolnshire (c 53° 14’ N 0° 33’ W, SK 9771)
 A cluster of reports was centred on Lincoln (see the Lincolnite newspaper of 4 
June): locations of witnesses ranged from Carlton-le-Moorland (SK 9057) in the south to 
Wickenby Aerodrome (TF 1081) in the north. Most pictures showed a long narrow funnel, 
usually vertical, sometimes oblique; in two photographs (from Mr Peter Rothwell Syme 
and Mr Steve Simeoli, both at Witham St Hughs, SK 8962) two funnel clouds were seen 
together. Most of the dozen or so correspondents did not state the time of observation; 
the two that did so gave times of 1520 GMT (Mr Danny Walker at Langworth, TF 0576) 
and 1540 GMT (Ms Susan Mouzon at Carlton-le-Moorland).

2FC2014Jun04/XI Crowle area, Lincolnshire (c 53° 36’ N 0° 48’ W, SE 8012)
 Photographs were received from an unnamed correspondent who saw two 
long funnel clouds together at or near Crowle (SE 7712) at 1530 GMT, one thick, one  
narrow, both at least halfway to the ground; and Mr Gary Morland saw a funnel cloud 
from the M180 motorway near Scunthorpe (SE 7808) at the same time, which lasted 
over 15 minutes. Mr Roy Briggs at Crowle and Ms Tracy Woodford at Belton (SE 7806) 
both photographed a thick tapering funnel at least halfway to the ground, and Ms Lorna 
Staves at Alkborough (SE 8821) photographed what was probably the same one (times 
not stated). 

FC2014Jun04/XII Sherburn-in-Elmet area, North Yorkshire (c 53° 44’ N 1° 16’ W, SE 
4826)
 A photograph was received from Ms Lizzie Meek of a vertical funnel about  
halfway to ground at Sherburn (SE 9577), but a separate report (anonymous) of a similar 
funnel gave the location as Sherburn-in-Elmet (SE 4933) (both Sherburns are in North 
Yorkshire); Mr Mell Jeffery gave the time as 1620 GMT for one of these reports (unclear 
which). Other pictures were received from Ferrybridge (SE 4723), Kellingley/Pontefract 
(SE 4822), and at or near Leeds (SE 3034).

FC2014Jun04/XIII Kirkby in Ashfield area, Nottinghamshire (c 53° 06’ N 1° 19’ W, SK 
4657)
 The BBC reported that Mr Dave Elliott filmed this funnel cloud from Kirkby in 
Ashfield (SK 4956) at 1630 GMT; the same report stated that Ms Misty McGrath saw a 
“tornado cloud formation” from the M1 motorway, apparently near Tibshelf (SK 4460); 
and the Lincolnite (loc. cit.) published a photograph from Ms Natasha Williamson at 
Pinxton (SK 4554), a rather ragged funnel halfway to ground (times unknown for the last 
two). 

FC2014Jun04/XIV Eckington area, Derbyshire (c 53° 17’ N 1° 22’ W, SK 4276)
 Mr Gary Bateman photographed a thick vertical funnel cloud at least a third 
of the way to ground from the M1 motorway near Sheffield (SK 4778); Ms Charlotte 
Mason photographed what appears to be the same one from Clowne in the direction of  
Chesterfield (SK 3871), also published in the Worksop Guardian (5 June); Mr Liam 
Johnson saw a funnel cloud (no picture) over Chesterfield; and Ms Kristen O’Gorman 
photographed it ‘over Eckington or [Middle] Handley’ (SK 4178), a vertical funnel a third 
of the way to ground. The Derbyshire Times (5 June) gave the time as about 1630 GMT, 
so it could well have been the same as the Kirkby in Ashfield one above.
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FC2014Jun04/XV Wainfleet St Mary, Lincolnshire (53° 05’ N 0° 13’ E, TF 4957)
 The Skegness Standard (6 June) published a photograph taken by Ms 
Betty Cooke of a short vertical funnel cloud seen at about 1730 GMT; it lasted about 10 
minutes.

FC2014Jun04/XVI Flaxton, North Yorkshire (c 54° 03’ N 0° 58’ W, SE 6862)
 Mr Nick Bidder photographed a short funnel cloud near Flaxton (time not  
stated).

fc?2014Jun04 near Newark, Nottinghamshire (c 53° 04’ N 0° 49’ W, SK 7953)
 Photograph from Ms Kelly Evans (Lincolnite 4 June); but whereas all the others 
for this day were undoubtedly of funnel clouds, this one was uncertain.

fc?2014Jun07 Ramsbottom, Lancashire (53° 38’ N 2° 20’ W, SD 7816)
 Ms Rebecca Collingwood reported a possible funnel cloud at 2040 GMT  
during a thunderstorm. At 1800 GMT an occluded front was moving north across  
Scotland followed by a weak southerly airstream in which there were showers and a few 
thunderstorms.

FC2014Jun09 near Lancaster, Lancashire (c 54° 03’ N 2° 49’ W, SD 4761)
 Mr David Moorhouse filmed a funnel cloud from Quernmore (in the hills above 
Lancaster) in the direction of Morecambe Bay at 1815 GMT, halfway to surface (possibly 
more); reported in the Lancaster Guardian of 10 June. At 1800 GMT a low, 1002 mb, 
was slow-moving off southwest Ireland and a weak southerly airstream containing minor 
troughs covered the British Isles. Rain moved north across England and Wales in the 
morning followed by scattered thundery showers in the afternoon.

WS2014Jun10 Pabbay, Sound of Harris, Inverness-shire (c 57° 46’ N 7° 12’ W, NF 9187)
 Mr Raymond Campbell photographed a tapering funnel cloud about a third of 
the way to ground over Pabbay island (Stornoway Gazette, 13 June). Dr Eddy Graham 
published another photograph (also from Mr Campbell) which appears to show the base 
of a waterspout disturbing the water in the Sound of Harris off Pabbay, probably from the 
aforesaid funnel cloud. There was hail and thunder at the time (no-one told us when, but 
SFERIC reports suggest it was about 1130 GMT).
 At 1200 GMT a weak southwesterly airstream containing multiple minor troughs 
covered the British Isles. Showers and thunderstorms were widespread in the west and 
north but only isolated elsewhere.

fc?2014Jun10 between Minera and Eglwyseg, Denbighshire (c 53° 02’ N 3° 07’ W, SJ 
2549)
 Mr Sam Ryley sent us a report with photograph of a distant lowering of the Cu/
Cb base that could be interpreted as a funnel cloud, but at 20 miles it is too far away to be 
sure. It was seen from Kelsall towards the mountains by Minera and Eglwyseg at 1630 
GMT.

FC2014Jun10 Skelmersdale, Lancashire (53° 33’ N 2° 47’ W, SD 4806)
 Several reports were received of this funnel cloud, which occurred between 
1500 and 1515 GMT. Photographs from Ms Amy Cartwright, Mr Toby Barrett, and 
Mr Keith Mahood all show a rather short but distinct funnel; Mr Mahood (at Lathom  
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Meteorological Office) described it as having anticlockwise rotation, moving northeast, 
and being visible for about five minutes.

fc/tn?2014Jun10 Smithy Bridge, Rochdale, Lancashire (c 53° 38’ N 2° 06’ W, SD 9315)
 The Manchester Evening News (11 June) questioned whether a photograph 
submitted by Mr Andrew Durrans showing a wide lowering of the cloud to below the 
horizon, seen from Smithy Bridge in the evening, could be a tornado over Rochdale. Our 
conclusion is that it was probably just outflow scud cloud.

A photograph of a funnel cloud near Doncaster on 11 June was considered unreliable.

LD2014Jun22/I Barrowford, Lancashire (53° 51’ N 2° 13’ W, SD 860400)
 Pendle Today (23 June) published film taken by Ms Abigail Salkeld of a land 
devil picking up mown grass in a field next to her home in Bank Fold, Barrowford, at 
lunchtime.
 At 1200 GMT a ridge of high pressure extended from the Azores to Ireland 
and a weak northeasterly airflow covered England. The weather was dry with sunny  
periods, cool with sea breezes on coasts but rather warm inland (rain affected the north of  
Scotland).

LD2014Jun22/II Norton, Gloucestershire (51° 55’ N 2° 13’ W, SO 8524)
 The Gloucester Citizen (24 June) published film taken by Ms Rachel Harvey of 
a land devil raising hay at Norton; and Mr Nick Madigan saw hay swirling anticlockwise 
in the air above Arle Court in Cheltenham (SO 9121). Times not stated.

RS2014Jun22 near Devizes, Wiltshire (c 51° 21’ N 2° 00’ W, SU 0061)
 The Gloucester Citizen (loc. cit.) added that Mr Chris Grew experienced hay 
falling on him near Devizes at Sunday lunchtime.

LD2014Jun22/III near Huntingdon, Cambridgeshire (c 52° 20’ N 0° 11’ W, TL 2472)
 The Cambridge News (27 June) reported that Mr Paul Hammond filmed a land 
devil in a hayfield outside Huntingdon (time not stated).

FC2014Jun23/I Benarty Hill, Fifeshire/Kinross-shire (c 56° 09’ N 3° 22’ W, NT 1597)
 Two photographs, one anonymous, the other from Mr Kevin Heaton, showed a 
narrow, nearly horizontal, funnel cloud, timed at 1340 GMT.
 At 1200 GMT the synoptic pattern was superficially the same as the previous 
day’s – a ridge from the Azores to Ireland; but the upper air had evidently changed  
because thunderstorms broke out over eastern England in the afternoon (there were 
also showers in parts of Wales and Scotland).

FC2014Jun23/II Bicester, Oxfordshire (51° 54’ N 1° 10’ W, SP 5822)
 Photographs were received from Mr Mark Flint and Mr David Hodgson showing 
a rather short vertical funnel cloud, time not stated.

FC2014Jun23/III Potten End, Hertfordshire (51° 46’ N 0° 32’ W, TL 0108)
 Mr Dan Holley photographed a long, very narrow, oblique funnel cloud at about 
1500 GMT.
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FC2014Jun23/IV St Neots, Cambridgeshire (52° 14’ N 0° 16’ W, TL 1960)
 A photograph from Mr Mark Hamilton showed a short, rather indistinct, funnel 
cloud at 1705 GMT.

fc2014Jun23/V Guilden Morden area, Cambridgeshire (c 52° 06’ N 0° 07’ W, TL 2946)
 When reporting the land devil at Huntingdon (see above) the Cambridge News 
added that ‘two sky-spotters thought they saw tornadoes above the skies of Guilden 
Morden [TL 2844] and Croyden [Croydon, TL 3149]’ on Monday. Perhaps the same as 
seen from St Neots (above).

FC2014Jun25 Broadstairs, Kent (51° 21’ N 1° 26’ E, TR 3967)
 This rather short vertical funnel cloud was reported in Kent Online (25 June), 
having been photographed by Mr Guy Underwood at 0900 GMT. At 1200 GMT a weak 
ridge of high pressure extended south across Britain from a high, 1028 mb, in the  
Norwegian Sea. Most places were dry but there was occasional rain in the northwest and 
a few very light coastal showers in east Kent.

FC2014Jun27/I Llanedi (or Llanedy), Carmarthenshire (51° 45’ N 4° 03’ W, SN 5807)
 A number of photographs were received of this funnel cloud, timed at 1230 
GMT, and an account appeared in the South Wales Evening Post of 1 July. The pictures 
(e.g. from Ms Susan Evans at Ammanford, Mr Ashley Williams, Mr Paul Healy) show 
quite a thick vertical funnel reaching halfway, perhaps more, to ground.
 At 1200 GMT a shallow depression, 1009 mb, was slow-moving over  
southwest Ireland and various troughs and fronts were moving northeast across  
England. Showers or longer spells of rain affected most of England and Wales, and a 
band of thunderstorms developed from Wales to East Anglia in the middle of the day, as 
well as a few further south (and over Ireland).

FC2004Jun27/II Corby, Northamptonshire (52° 30’ N 0° 42’ W, SP 8889)
 Mr Alan Mills photographed a short, rather thick, oblique funnel cloud in the 
evening.

FC/TN2014Jun27/III Wansford, Cambridgeshire (52° 35’ N 0° 27’ W, TL 0599)
 An anonymous photograph was received of a broad tapering funnel cloud 
reaching almost to the near horizon (but rendered indistinct by rain), seen from 1½ miles 
west of Wansford at 1215 GMT.

FC2014Jun27/IV Cambridge, Cambridgeshire (52° 12’ N 0° 08’ E, TL 4658)
 Mr Peter Miles reported a funnel cloud moving northeast over Cambridge at 
1720 GMT (no picture).

FC2014Jun27/V Norwich, Norfolk (52° 40’ N 1° 17’ E, TG 2213)
 Recent funnel clouds were reported in the METARs from Norwich Airport at 
1450 and 1520 GMT.

fc2014Jun27/VI Great Yarmouth, Norfolk (52° 36’ N 1° 43’ E, TG 5207)
 ITV News published a photograph taken by Mr Martin Andrews in the afternoon 
showing a broad wedge-shaped lowering of the cloudbase, probably a funnel cloud.
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FC2014Jun28/I near Exeter, Devon (c 50° 43’ N 3° 32’ W, SX 9292)
 Mr Howard Colmer photographed a funnel cloud west of Exeter, which he said 
touched down, but there is no indication of that in the picture – just a narrow oblique 
funnel, time given as midday. Matt Clark of TORRO photographed a storm from the 
hills near Silverton (SS 9502) in the direction of Exeter at 1120 GMT, which shows what  
appears to be a short ragged funnel cloud.
 At 1200 GMT England and Wales were within a shallow area of low pressure, 
having centres of 1007 and 1008 mb over Denmark and France respectively. Showers, 
often thundery, were widespread in central and southern parts, more scattered in the 
north and west.

FC2014Jun28/II Seven Crosses, Tiverton, Devon (50° 53’ N 3° 31’ W, SS 9311)
 A correspondent to the UKWeatherworld forum photographed a small sharp 
funnel cloud from the hills just west of Tiverton, time not stated but later than 1700 GMT.

tn2014Jun28 near Buckland Dinham, Somerset (c 51° 15’ N 2° 23’ W, ST 7351)
 A report from Mr Alec Bennett referred to a funnel cloud that might have  
briefly reached the ground at about 1430 GMT, seen from High Littleton (ST 6458). His  
pictures show a long funnel reaching almost to the nearby tree line. Another picture, from 
Mr Richard Tasker near Radstock, showed it a good way towards the ground; and an  
anonymous photograph from Frome (ST 7747) showed it reaching below the distant 
horizon. An account was published in the Somerset Guardian (30 June), in which Mr 
Steve Rivers was said to have seen it from Writhlington (ST 7054), and where the time 
was given as 1415 GMT; a regional weather forecaster, Mr Ian Fergusson, opined that 
the picture suggested [raised] dust at the base of the funnel. Further accounts appeared 
in the Bath Chronicle (2 July) and Frome Standard (3 July). Those who saw it from near 
Radstock said it was towards Frome; those who saw it from near Frome said it was  
towards Radstock; which would place it somewhere near the village of Buckland  
Dinham. Force T0.

FC2014Jun28/III Cheltenham, Gloucestershire (51° 53’ N 2° 08’ W, SO 9121)
 Mr David Gardner submitted a report with photograph of an oblique funnel 
cloud halfway to ground seen from The Reddings, Cheltenham, at 0930 GMT; there was 
thunder and hail at the time. His account was published in the Gloucestershire Echo of 
1 July. Ms Sarah Cook reported the same cloud from Staverton (SO 8923).

FC2014Jun28/IV Highworth, Wiltshire (51° 38’ N 1° 43’ W, SU 2092)
 Mr Karl Caslin photographed a long oblique funnel cloud at 0800 GMT.

fc?2014Jun28 Milton Keynes, Buckinghamshire (52° 01’ N 0° 46’ W, SP 8537)
 An anonymous film was received showing an incipient funnel cloud at about 
1200 GMT.

FC2014Jun28/V near Driffield, East Riding of Yorkshire (c 54° 00’ N 0° 27’ W, TA 0258)
 Mr Mark Smiff sent in a blurred photograph (from a moving vehicle) showing a 
vertical funnel cloud near Driffield, timed at 0930 GMT.
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FC/TN2014Jun28/VI Wortwell area, Suffolk* (c 52° 23’ N 1° 21’ E, TM 2882)
 Several photographs were received, e.g. from Mr Andy Bevan at Stradbroke 
(TM 2374) (ITV News); Mr Andrew Atterwill near Bungay (TM 3389), who saw two 
separate funnel clouds at 1312 and 1322 GMT (probably the same one coming and  
going); Ms Vikki Woodward at Wortwell (TM 2784), who said “we watched it touch down” 
(ITV News); Mr Peter Frost from Wortwell in the direction of Stradbroke. The best of 
them show a thick tapering funnel more than halfway to ground. A photograph of a funnel 
cloud, said to be from Harleston in Suffolk at 1345 GMT, was probably erroneous for the 
town of the same name in Norfolk, which is near Wortwell.
* Wortwell is in Norfolk but the other places are on the Suffolk side of the county  
boundary.

2FC2014Jun29/I Elstead, Surrey (51° 11’ N 0° 43’ W, SU 9043)
 Two brief funnel clouds were seen by Mr Tim Moxon (an experienced observer) 
at about 1340 GMT.
 At 1200 GMT a weakening northerly airstream covered most Britain ahead of a 
weak ridge of high pressure moving into Ireland. Showers affected central and eastern 
England in the afternoon.

WS2014Jun29 offshore Selsey, West Sussex (c 50° 54’ N 0° 44’ W, SZ 8994)
 This splended waterspout, unbroken from cloud to sea, was witnessed by 
countless pleasure-makers lining the south coast on this mid-summer Sunday evening. 
It formed a mile or two off Selsey (accompanying a rain shower) and travelled southeast 
into the English Channel, from where it was admired by onlookers all along the West 
Sussex coast. As well as numerous reports and photographs received (too many to  
mention individually), it was reported as a distant funnel cloud in the 1750 GMT METAR 
from Shoreham Airport.

FC2014Jun29/II Kimberley, Nottinghamshire (52° 59’ N 1° 15’ W, SK 5044)
 More than a dozen people reported this funnel cloud just northwest of  
Nottingham. Most pictures show a thick tapering funnel reaching at least halfway to 
ground. Locations of witnesses ranged from Pinxton (SK 4555) and Kirkby in Ashfield 
(SK 4956) in the north to Long Eaton (SK 4933) and Sandiacre (SK 4736) in the south. 
The time was probably about 1820 GMT, although reported times (where given) ranged 
between 1700 and 1900 GMT. Accounts were published in the Eastwood & Kimberley 
Advertiser, Ilkeston Advertiser, and Nottingham Post (all 30 June), 

FC2014Jun30 Staxton area, North Yorkshire (c 54° 12’ N 0° 27’ W, TA 0179)
 Mr Nathan Edwards (an experienced observer) saw a funnel cloud from just 
outside Scarborough in the direction of the Wolds, probably over or near Staxton, just 
after 0800 GMT, which lasted about five minutes. He described it as very narrow and 
laminar, somewhat diffuse, and about halfway to the ground.
 At 1200 GMT a weak ridge of high pressure covered England and Wales 
ahead of a low, 1006 mb, off southwest Ireland. Most places were dry, but slow-moving  
showers developed in parts of southern England; there was also a solitary shower over 
North Yorkshire at the time of the funnel cloud (others affected north and east Scotland 
during the day).

© THE INTERNATIONAL JOURNAL OF METEOROLOGY
November/December 2014 Vol. 39, No. 388

239



WS-TN+FC2014Jun30 Southampton Water to Park Gate, Hampshire (c 50° 52’ N 1° 22’ 
W to 50° 53’ N 1° 16’ W, c SU 4507 to SU 517087)
 Less than 18 hours after the Selsey waterspout (see above) this one appeared 
a little further west. It was photographed by a sailor, Mr James Porter, in Southampton 
Water, as a funnel cloud not quite reaching the water surface but producing a swirl of 
spray thereon. He said it lasted a good 10 minutes, then continued intermittently for 
another 20 minutes, while a second funnel formed a few hundred metres to the north, 
apparently near Netley. We were not told the time of this sighting, but at 1000 GMT 
three skylights were broken by the wind at a warehouse in Duncan Road, Park Gate, 
as reported by the owner, Mr Dave Farmery, and a boat in the car park was rolled over. 
This event lasted just a few seconds, having been preceded by heavy rain which then 
cleared. The Southern Daily Echo of 2 July said that falling debris from the warehouse 
caused damage amounting to £4,000 to five parked motor cars, and that Mr John Harris 
at a neighbouring premises had seen bits of roof and branches swirling in the air and 
cars lifted off their suspensions; but other people nearby saw or knew nothing. This gives 
a track of 6 km from westsouthwest, but the only evidence of surface contact was at the 
beginning and end. Force T1.
 Several other correspondents between Southampton and Hayling Island  
recorded photographs of the funnel cloud, at least one of which showed two funnels 
together, one short, one long, the latter almost to the surface.
 
Whirlwind in the Irish Republic
FC2014Jun10 Ardee, County Louth (53° 52’ N 6° 33’ W, N 9591)
 Ms Helena Clinton photographed a long well-formed oblique funnel cloud, the 
time of which from another correspondent was 1330 GMT. See the Pabbay entry above 
for the synoptic situation. A couple of other reports from Ireland this day were too vague 
to be documented.
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TORNADOES, FUNNEL CLOUDS AND 
THUNDERSTORMS IN POLAND IN 2013
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INTRODUCTION
This paper examines the occurrence of tornadoes, funnel clouds and days with  
thunderstorms in 2013 in Poland. In the first section tornadoes and funnel clouds are  
discussed with respect to their frequency per calendar month, time of day and spatial  
distribution. The intensity of tornadoes is also analysed. The number of days with  
thunderstorms is also discussed with respect to their frequency per month, by season, 
their spatial distribution along with a comparison to the corresponding average values 
from the period 1951-2013.

Keywords: Tornadoes, funnel clouds, days with thunderstorms, Poland, 2013.

TORNADOES AND FUNNEL CLOUDS
Based on data from the European Severe Weather Database (Groenemeijer et 
al., 2004; Dotzek et al., 2009) and media reports, Poland had 21 days in which 22  
funnel clouds and 9 tornadoes were reported in 2013 (Figure 1). For 3 of the  
tornado reports damage ratings have not been assigned, while according to the  
enhanced Fujita scale (Fujita, 1971; Doswell et al. 2009) 2 were rated as weak EF1  
cases. The five tornadoes that occurred over the Baltic Sea were assigned as  
waterspouts. According to Grünwald and Brooks (2011) and Taszarek and Kolendowicz 
(2013), tornadoes that have not been assigned damage ratings in the ESWD are likely 
to be weak and they are typically short-lived so as a result they do not cause enough 
damage to be rated. 

The number of funnel clouds in 2013 (22) was much higher than in previous years  
(according to ESWD the number of funnel clouds between 2008 to 2012 are 16, 18, 18, 
5, 10), while the number of tornadoes (9) was the lowest since 2005 (8). It was also the 
first year since 1995 when no significant (EF2+) tornadoes were reported.   
 
Tornadoes and funnel clouds were mainly reported between May and September  
(Figure 2) which is consistent with the findings of Lorenc (2012) and Taszarek and 
Brooks (2015) in relation to the tornado season in Poland. Since tornado development is  
directly associated with convection (Markowski and Richardson, 2009), the most  
conducive conditions for their occurrence fall in the warmer months through late spring 
and summer when unstable warm and moist airmasses occur (Bielec-Bąkowska, 2002; 
Kolendowicz, 2006, 2012). In 2013 most of the funnel clouds were spotted in May (5) 
and June (9). 
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Figure 1. Number of tornado and funnel cloud reports in 2013. 
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Tornadoes occurring over land were also predominantly through this late spring/early 
summer  period,  May (2) and June (2). Waterspouts in the coastal zone of the Baltic Sea 
peaked in August (3) and September (1). These reports are in line with studies into the 
tornado climatology of Poland (Taszarek and Brooks, 2015) and Europe (Groenemeijer 
and Kühne, 2014) which indicate the peak season for waterspouts is late summer and 
autumn, and for tornadoes over land is the late spring and summer.    
 
The most frequent time of day of tornado and funnel cloud reports in 2013 was in the late 
afternoon hours between 1500 and 1759 UTC (Figure 3). This time-frame also agrees 
with previous papers on tornado occurrence in Poland (Walczakiewicz et al., 2011;  
Lorenc, 2012; Taszarek and Brooks, 2015) and can presumably be related to the  
timing of peak convection in Poland (the time of highest boundary-layer temperature and 
moisture content). All tornadoes occurring over land and most of the funnel clouds (16) 
were spotted between 1200 and 1759 UTC, this can be also be said to be related to peak  
radiation and surface heating which is usually the highest in the afternoon hours. Most 
of the waterspouts were reported between 0900 and 1159 UTC. Similar findings in  
waterspout time of occurrence have been also found in the European studies by Dotzek 
et al. (2010), Rauhala et al. (2012), Sioutas (2011) and Groenemeijer and Kühne (2014). 
 
Spatial distribution of tornado and funnel clouds in 2013 shown in Figure 4 shows that 
most of them were reported in the upland south-central part of the country. The location 
of the three unrated and two EF1 tornadoes correlates with the higher terrain elevation. 
The impact of the orography on the tornado occurrence was previously also noted in 
Poland by Taszarek and Brooks (2015) and by Sioutas (2011) in Greece. 

The higher number of funnel cloud reports in south-central Poland may be also  
related to population density which is greatest in this region. In contrast to tornadoes, that  
generally leave damage which can be investigated after the event, funnel clouds have to 
be spotted and documented through real-time observations, therefore the higher number 
of people outdoors is relevant. However, through June and July the majority of the  
funnel cloud reports were in the lowlands. Waterspouts occurring over the Baltic Sea 
coast were mainly reported along the western part of the Polish coast.  
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Figure 3. Number of tornado (green – unrated, yellow – EF1, blue – waterspouts) and funnel cloud 
(grey) reports according to time of the occurrence in 2013. 

Figure 2. Number of tornado (green – unrated, yellow – EF1, blue – waterspouts) and funnel cloud 
(grey) reports according to monthly distribution in 2013. 
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CONCLUSIONS
Analysis revealed some aspects of the spatial and time distribution which can be  
summarised as follows: 
- 2013 was the first year since 1995 when no significant (EF2+) tornadoes were reported 
in Poland.
- Most tornadoes and funnel clouds were reported in June in the south-central part of the 
country between 1500 and 1759 UTC. 
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Figure 4. Spatial distribution of tornado (green – unrated, yellow – EF1, blue – waterspouts) and  
funnel cloud (grey) reports in 2013. 

DAYS WITH THUNDERSTORMS
The number of days with thunderstorms was determined using data gathered 
from 43 weather stations across Poland belonging to the IMGW (Polish Institute of  
Meteorology and Water Management) network (Figure 5). Before 1981, the data on days 
with thunderstorms were obtained from Annual Precipitation Journals of the IMGW, while 
in the following years, from the NOAA-NCDC website (http://www7.ncdc.noaa.gov/CDO/
cdo). 
 
In 2013, days with thunderstorms were most frequently observed in the eastern part 
of Poland (> 26 days), and less frequently on the Baltic Sea coast and in central and 
south-western Poland (< 20 days). The spatial distribution of the number of days with  
thunderstorms in 2013 differs from the multi-annual distribution mainly by lower  
thunderstorm activity in the south-west and the central parts of Poland (Figure 6).

When analysing thunderstorm activity from the seasonal point of view, it is found 
that both in 2013 and in the multi-annual period, the largest number of days with  
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Figure 5. Location of the meteorological stations.

Figure 6. Number of days with thunderstorms in an average year from the period 1951-2013 (left 
chart) and number of days with thunderstorms in 2013 (right chart).

thunderstorms is observed in summer. The frequency of days with thunderstorms 
in spring is greater than in autumn, and it is sporadic during winter. Despite the fact 
that the general trend of occurrence of the analysed days in the particular seasons is 
the same, 2013 differs from average, particularly due to a larger number of days with  
thunderstorms in the north-east and east of Poland during spring and summer. On the 
other hand, in autumn, 2013 is similar to that of the multiannual period. The greatest 
number of thunderstorms are recorded across northern Poland. In winter, thunderstorm 
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Figure 7. Number of days with thunderstorms in particular seasons of the year 2013. A – Spring, 
B – Summer, C – Autumn, D – Winter 2012/2013.

Figure 8. Number of days with thunderstorms in particular seasons of a mean year from the period 
1951-2013. A – Spring, B – Summer, C – Autumn, D – Winter.
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activity is sporadic, which is confirmed by the map of the multiannual period and by the 
map of 2013. 2013 was characterised by a particularly frequent, as for this season,  
appearance of two days with thunderstorms in Poznań (Figures 7 and 8).

The next section of this study groups weather stations in terms of similarity of the  
frequency of occurrence of days with thunderstorms during the particular months of an  
average year. For this purpose, Ward’s hierarchical grouping method was used. 
When the grouping was completed (Figure 9), based on the assumption that a  
single station may not constitute an independent region, four thunderstorm regions were 
distinguished for Poland with specific characteristics of the annual pattern of days with 
thunderstorms (Figure 10). The characteristics of the regions were determined by way 
of illustrating the annual pattern of days with thunderstorms for each region, both for the 
period 1951-2013 and for the year 2013.

Taking into account the annual pattern of the number of days with thunderstorms 
across the four defined regions based on seasonal data, no major differences in the  
thunderstorm activity between the year 2013 and the period 1951-2013 are observed 
for regions 1 and 4. However, significant differences are observed in regions 2 and 3. 
Greater than average thunderstorm activity was recorded in region 2, which was due to 
a larger number of days with thunderstorms in spring and summer. On the other hand, 
in region 3, a lower number of days with thunderstorms was recorded in summer and 
autumn in comparison with an average year (Table 1). 

Figure 9. Grouping of station using the Ward method. Dashed line represents the critical distance.
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Figure 10. The result of regionalisation on the basis of frequency of days with thunderstorms in  
particular months of the average year from the period 1951-2013.

Table 1. Number of days with thunderstorms in 2013 by season per region in Poland, alongside the 
average using data from the period 1951-2013.

2013 1951-2013
Region 

1
Region 

2
Region 

3
Region 

4
Region 

1
Region 

2
Region 

3
Region 

4

Spring 5.3 6.9 3.6 6.9 4.0 5.3 5.4 6.7

Summer 10.8 18.0 14.2 17.0 12.0 15.6 15.3 18.1

Autumn 1.5 1.5 0.6 0.8 2.5 1.6 1.7 1.9

Winter 0.5 0.1 0.5 0.4 0.2 0.1 0.1 0.2

Year 18.2 26.6 18.8 25.1 18.7 22.7 22.6 26.9

An analysis of the annual patterns based on the number of days with thunderstorms 
in the individual months of 2013 indicates uniform thunderstorm activity in regions 1 
and 2 in the period between May and August. This picture significantly differs from the  
average of the multiannual period where the number of days with thunderstorms gradually  
increases from April until July (region 1) or until August (region 2) and subsequently 
gradually decreases until October. In regions 3 and 4, the year 2013 was characterised 
by a larger similarity to the average pattern; however the maximum thunderstorm activity 
was observed one month earlier (in June) than on average during the period 1951-2013. 
Attention should also be drawn to a large number of days with thunderstorms in region 
4 observed in June, which was greater by 3 days compared to average (Figures 11 and 
12). 
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Figure 12. Number of days with thunderstorms in particular months for the average period  
1951-2013 across the four regions.

Figure 11. Number of days with thunderstorms in particular months of the year for 2013 within the 
four regions.
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CONCLUSION
Comparing the number of days with thunderstorms in 2013 to the 1951-2013 average it 
may be concluded that:
- 2013 differs from the average mainly by having a greater frequency of days with  
thunderstorms in north-eastern and eastern Poland during spring and summer. 
- Analysis of the annual pattern of the number of days with thunderstorms in the  
particular seasons indicates differences in the distinguished regions between 2013 
and the 1951-2013 average. A greater than average thunderstorm activity was  
observed in region 2 (a larger number of days with thunderstorms in spring and in  
summer) while in region 3, a smaller number of thunderstorms was recorded in summer 
and autumn than in an average year.
- Analysis of the annual pattern of days with thunderstorms in the individual months 
of the year indicates that, in regions 1 and 2, 2013 was characterised by uniform 
thunderstorm activity between May and August, which significantly differs from the  
average conditions of 1951-2013.
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LETTERS TO THE EDITOR

Each year I read with interest the Torro Severe Weather Forecast Summary for Britain 
and Ireland published in the International Journal of Meteorology and note the number of 
convective discussions, severe weather watches and tornado watches and the success 
rate of the respective forecasts. The success rate is usually commendable; however I 
think that there is another part of the exercise that needs to be done to calculate the true 
value of these forecasts. 

For example, say in one hypothetical year there were 10 severe weather forecasts  
issued with a success rate of 50%. But how many other times did severe weather  
occur without severe weather forecasts being issued? If there were another 10 of these  
situations would that not reduce the success rate to 25% from the perspective of the true 
value to the public? If the intention of severe weather forecasts is to warn the public in 
advance of severe weather situations, then in this example there would only be a 25% 
success rate of issuing an alert for a potentially dangerous situation.

Jeffrey K. Blackshaw, TORRO
 
 
The Editor replies:
 
Mr Blackshaw raises an important point in his letter, that of ‘missing’ potentially  
dangerous convective phenomena from a forecasting viewpoint. The statistics used in 
my evaluation are fairly basic, but follow those used by the Storm Prediction Center 
(SPC) in the USA. The simplest shows what proportion of tornadoes were forecast and 
not forecast (table 1 in 2013’s review, for example). In the case of 2013, 10 tornadoes 
(41.7%) were within a TORRO forecast but 14 (58.3%) were not forecast. So one can 
quickly detemine that over half of 2013’s tornadoes were not forecast. 

Of course, with TORRO not being a 24/7 operation, one should expect a number of 
misses. As I mentioned above, though, these are fairly simplistic statistics designed to 
give a broad overview. 

Not being a statistician myself I would welcome a more in-depth study of TORRO  
forecasts. Indeed, I think it would make a good MSc thesis and welcome contact from 
anyone who is keen to undertake this.

Paul Knightley, TORRO
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