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SPECIAL  REPORT

2011  -  AN  INCREDIBLE  TORNADO  YEAR

Dr. GREG  FORBES

Severe Weather Expert, The Weather Channel, Atlanta, GA USA.

WHAT  YEAR  WAS  THIS?
 The staggering death tolls from tornadoes in 2011 were reminiscent of decades in 
the distant past.  It could have been 1936.  The United States was in the midst of the Great 
Dust Bowl.  That’s the last time there were more tornado deaths than during the first six 
months of 2011.  It could have been 1947, last time that there was a tornado deadlier than 
the one that struck Joplin, Missouri on May 22, 2011.  Woodward, Oklahoma bore the brunt 
of that 1947 tornado, which killed a total of 181 people. 
 How can there be at least 537 tornado deaths from 56 killer tornadoes in 2011?  
How can the deadliest tornado kill at least 150 people at Joplin, Missouri and cause additional 
indirect deaths?  Don’t we have Doppler radar that allows an average tornado warning lead 
time of 13 minutes (and much more than that for most of the killer tornadoes in 2011)?  
Don’t we have excellent tornado watches and severe weather outlooks to raise awareness 
in advance? Don’t we have multiple means by which people can get tornado warnings, 
including tornado sirens, NOAA Weather Radio, local television stations, The Weather 
Channel, and individual notifications through telephone and various mobile devices? It’s not 
1936 or 1947 when there were no Doppler radars, no tornado watches or warnings issued 
by the National Weather Service, no computers, no internet, minimal television, etc.
 But strong and violent tornadoes don’t know the decade, and when there are so 
many of them as in 2011 – many with wide, long paths - they carve wide swaths of winds in 
excess of 100 mph.  Ordinary homes are no match for them.  Urbanized areas are still small 
relative to their rural surroundings, but with urban sprawl putting more people into bigger 
concentrated areas, the potential is there for a high death toll when violent tornadoes happen 
to find those “needle in haystack” communities. And as good as the tornado warnings are, 
there are so many of them year after year – the majority being false alarms based upon 
Doppler-sighted storm rotation – it’s possible that the “cry wolf” syndrome has to some 
extent numbed the public response.

APRIL  –  A  HORRIFIC  MONTH
 While the official counts aren’t yet available as of the writing of this article (July 6), 
at least 677 tornadoes were confirmed in April 2011 (http://en.wikipedia.org/wiki/List_of_
United_States_tornadoes_in_April_2011). That shatters the old April record of 267 set in 
1974.  It also breaks the old record for any month (542 in May 2003).   Over the previous 
10 years, an average April day had just over 5 tornadoes.   At least 13 days in April had 
preliminary counts of 10 or more tornadoes, as listed in Table 1.  April 27 was the worst day, 
by far.
 Many communities were decimated by these tornadoes.  Tuscaloosa, AL was hit 
by an EF3 on April 15 and an EF4 on April 27.  Birmingham, AL was subsequently hit by 
the April 27 Tuscaloosa tornado. Cullman, Rainsville, Phil Campbell, and Hackleburg,  AL 
were among the small communities devastated by violent tornadoes on April 27, as were 
Ringgold, GA and Smithville, MS.   
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Date Number Max EF-Scale Deaths

4 40 2 0

9 19 4 0

10 15 3 0

14 39 3 2

15 71 3 10

16 52 3 26

19 53 3 0

20 11 2 0

22 12 4 0

23 11 2 0

25 40 3 5

26 56 3 0

27 189 5 317

28 48 3 0

Table 1.  Days in April 2011 with at least ten confirmed tornadoes, along with the maximum EF-Scale 
and number of fatalities.

An EF4 tornado hit near Pocahontas, IA on April 9.  Raleigh, NC was hit by an EF3 tornado 
on April 16.  The western suburbs of St. Louis, Missouri (including the international airport) 
were hit by a tornado rated EF4 on April 22.
 The weather pattern in April 2011 was very persistent and conducive to severe 
thunderstorm and tornado outbreaks.  The map below shows the average 300 mb pattern for 
the month.  A very persistent jet stream entered the West Coast, moved east-southeastward 
into the Southern Plains into the trough axis, and then turned toward the Northeast, with 
speeds above average.  

This pattern was partly related to an April-record-strength North Atlantic Oscillation (NAO).  
Ahead of that trough axis conditions were favorable for the formation of a surface low that 
pulled in south winds with warm, moist, unstable air from the Gulf of Mexico.  The veering of 
the winds from south to west or southwest through a deep layer was favorable for supercell 
thunderstorms.  
 The favorable dynamics combined with temperatures that were well above average 
for much of the southern United States, as shown in Figure 2.  Largest positive temperature 
anomaly was found in Texas, which was west of the long-wave trough axis.  In this location, 
the warm anomaly contributed to a worsening drought.  Farther east, especially east of the 
Mississippi River Valley, the warmth contributed to increased instability.  Anomalies there 
were around +2C for the month.

Figure 2.  Anomalies (departures from normal) of average April surface temperature (courtesy of 
NOAA/ESRL Physical Sciences Division).

 Individual tornado outbreaks had weather patterns remarkably similar to the 
monthly average, although usually amplified.  The 300 mb pattern on the morning of April 27 
(0600-1200 UTC average) is shown in Figure 3.  Note the similarity in the pattern to Figure 
1, except that a different contouring/color scheme is used.  Wind speeds in the jet stream 
on this occasion were about double the monthly average.  An upper trough is evident with 
axis from Kansas to east TX.
 In response to the upper trough, a surface low formed over western Arkansas, 
with a second low pressure center over Indiana.  Warm, moist southerly flow from the Gulf 
of Mexico was pulled northward ahead of these lows.  In fact, tornadoes were already in 
progress on the morning of April 27 in parts of Alabama, Tennessee and Kentucky at this 
time.  Tornadoes had really been ongoing nearly continuously since the afternoon of April 
26.  The tornado outbreak continued into the afternoon of April 28, spreading from the Deep 
South across the Carolinas and into the mid-Atlantic states.

Figure 1.  Average 
300 mb winds 

during April 2011 
(courtesy of NOAA/

ESRL Physical 
Sciences Division), 
with speeds in m/s.
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BENCHMARKS  BROKEN  ON  APRIL  26-28
 It has been an incredible year, one that I certainly never expected to see again.  I 
was a graduate student under Dr. Ted Fujita at the University of Chicago in 1974 and helped 
survey the damage from the April 3-4, 1974 Superoutbreak tornadoes.  That outbreak of 
148 tornadoes in 24 hours set many of the benchmarks that most of us thought would last 
forever.  But some of its records got broken in the “2011 Superoutbreak” on April 26-28.
Table 2 compares statistics for two 24-hour periods:  the full 1974 Superoutbreak and the 
calendar day April 27, 2011.  The “2011 Superoutbreak ”  beat out the 1974 version in 
number of tornadoes, number of states with tornadoes, number of fatalities, and number 
of wide (400 yards +) tornadoes.  When the full April 26-28 period is included in the 2011 
outbreak, it takes records for any outbreak for number of tornadoes, number of states hit, 
number of wide tornadoes, and total tornado path length.  

TOO  MANY  RADAR  DEBRIS  BALLS
 The destructive nature of the tornadoes in April and May, 2011 was often portrayed 
on radar by “debris balls”, with one depicted in Figure 5.  The purple ball (arrow points 
toward it) has a return on radar so intense that it is only produced by large hail or debris.  
In this case, its co-location with the tornado velocity signature confirms that a tornado is in 
progress in Tuscaloosa, AL on April 27.  That location within the storm is not one where a 
circular pocket of hail would be expected.  Such hail would be more likely in the body of the 
supercell (rotating) thunderstorm or within the hook that spirals around its rotating updraft.  
Radar returns at this time were not as intense there as in the debris ball – caused by strong 
reflections of the radar beam off pieces of debris hurled high into the air by the tornado.
In this case, the tornado signature could be detected by radar to altitudes above 15,000 feet 
above ground, as shown in Figure 6.  

This is a 3-D portrayal of the most intense portions of the radar return, superimposed on 
a plan view of the full lowest-level scan.  The tube between the two arrows is the tornado, 
perhaps combined with a portion of its rotating cloud, and extends upward beyond 15,000 
feet.  The blobs at higher altitudes are primarily hail being suspended aloft by the strong 
updraft.

1974 2011
Number 147 189
Deaths 307 317
Killer Tornadoes 48 28
Number F2/EF2 or stronger 95 74
Number F4/EF4 or stronger 30 15
Number F5/EF5 7 4
Number wider than 400 yards 28 47
States Hit 13 14
Combined Path Lengths (miles) 2521 2235

Figure 3.  300 mb winds from 0600-1200 UTC on 27 April 2011 (courtesy of NOAA/ESRL Physical 
Science Division).  Note that the peak on this scale is 70 m/s, double that of Fig. 1.

Figure 4.  Surface map from 1200 
UTC on 27 April 2011 (Daily Weather 

Map from NOAA:  http://www.hpc.
ncep.noaa.gov/dailywxmap/pdf/

DWM1711_color.pdf )

Table 2.  Statistics for the April 3-4, 
1974 Superoutbreak versus April 27, 
2010 (preliminary data).  It should be 
noted that based upon his extensive 

damage surveys Dr. Fujita rated 
six tornadoes as F5 in the 1974 

Superoutbreak, whereas the “official” 
NWS count is 7 (an extra F5 in 
Alabama that Fujita rated F4).

http://www.hpc.ncep.noaa.gov/dailywxmap/pdf/DWM1711_color.pdf
http://www.hpc.ncep.noaa.gov/dailywxmap/pdf/DWM1711_color.pdf
http://www.hpc.ncep.noaa.gov/dailywxmap/pdf/DWM1711_color.pdf
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Figure 5. Hook echo of the supercell thunderstorm that caused the EF4 tornado that roared across 
part of Tuscaloosa, Alabama on 27 April 2011.  The ball or oval of intense radar return (arrow points 
to it) is a “debris ball” indicative of the radar beam bouncing off debris that has been tossed high into 

the air by a tornado. (Graphics generated using Gibson-Ridge Level X.).

Figure 6.   
Three-dimensional 

radar portrayal of the 
Tuscaloosa tornado, 

the tube between 
the arrows.  

(Graphics generated 
using Gibson-Ridge 

Level X.)

JOPLIN  TORNADO  –  UNUSUALLY  RAPID  DEVELOPMENT.
 Unlike April, May was only slightly above average in number of tornadoes, but it 
brought tornadoes rated EF5 in Joplin, Missouri on May 22 and another in Oklahoma on 
May 24.  The Joplin tornado caused fatal injuries to at least 150 people and indirect death 
to a few others.  This made it the deadliest tornado in the United States since 1947.  
 It, too, had a large debris ball on radar, confirming that a destructive tornado was 
roaring across Joplin.  An unusual aspect of this tornado, however, was that it was a quick 
spin-up on a newly developed supercell thunderstorm that had formed on the southwest 
flank of an older supercell.   Often such newly developed storms take an hour or more to 
drop a tornado.  In this case the new circulation quickly engulfed the old one and formed a 
violent tornado almost immediately.    About two weeks later, on June 1, an EF3 tornado hit 
Springfield, Massachusetts from a similar quick evolution.

A  TREND?
 An insurance group (AON Benfield (http://www.hpcgroup.co.uk/newsroom/
headlines/headline/aon-benfield-estimates-us-tornado-damages-at-us$15.5bn)has 
estimated that the tornadoes of April and May, 2011 caused $15.5 billion in damage.  Such 
costly devastation attests to the fact that so many communities were hit, and is consistent 
with the high death toll.  For this reason, it seems that 2011 does not indicate any trend in 
numbers or intensities of tornadoes.  It does reflect on the “bad luck” of the paths they took 
through heavily populated areas during one of the prolonged tornado-outbreak-favorable 
weather patterns that occasionally develop.
 One lesson to be learned is that homes and most buildings are no match for EF3 
and stronger tornadoes.  The safety rules we give – go to the lowest, innermost portion of 
a sturdy building – can improve the odds of survival, but are not a guarantee when such 
strong tornado winds strike.  Even being in a basement is no guarantee, as portions of the 
home or objects from outside may fall into it.  Underground storm shelters and specially 
designed in-home shelters offer that absolute guarantee.  The expense will be worthwhile in 
case a future tornado takes aim on your home.

http://http://www.hpcgroup.co.uk/newsroom/headlines/headline/aon-benfield-estimates-us-tornado-damages-at-us$15.5bn
http://http://www.hpcgroup.co.uk/newsroom/headlines/headline/aon-benfield-estimates-us-tornado-damages-at-us$15.5bn
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CATEGORY  5  SEVERE  TROPICAL  CYCLONE  YASI  
HITS  NORTHERN  QUEENSLAND,  AUSTRALIA

By PETER  KIRK

150 Casiobury Drive, Watford, Hertfordshire, WD17 3AJ, UK.

(peter_kirk@btinternet.com)

Abstract: Severe Tropical Cyclone Yasi was the biggest threat to Queensland from a tropical cyclone 
since Larry in 2006. This paper looks at the development of the tropical cyclone and the effects it had 
as it made landfall as a category 5 tropical cyclone.

Keywords Tropical, Cyclone, Yasi, Queensland, Australia, Vanuatu, January, February, 2011.

GENERAL  BACKGROUND
 The seasonal forecast for tropical cyclones within the Coral Sea region issued in 
late October by the Bureau of Meteorology [BoM] was calling for an above average tropical 
cyclone season. 6 to 7 tropical cyclones were forecast for this region against a long term 
mean of 4 with it also forecast to be wetter than normal. Across the Australian basin as a 
whole 20 to 22 tropical cyclones were forecast against a long term mean of 12. This high 
level of forecast activity was largely as a result of La Nina conditions. The El Niño-Southern 
Oscillation [ENSO] update from the BoM issued on 2 February 2011 stated that “Australia 
continues to feel the effects of one of the strongest La Niña’s on record. During La Niña 
events, tropical cyclone numbers are typically higher than normal during the November to 
April period, while summer daytime temperatures are often below average, particularly in 
areas experiencing excess rainfall.” (Australian Bureau of Meteorology, 2011a) As well as 
the active tropical cyclone season which by the end of January had already seen Anggrek 
which formed a day before the tropical cyclone season started (Named by Tropical Cyclone 
Warning Centre Jakarta [TCWC Jakarta]), Tasha, Vania (Named by Regional Specialised 
Meteorological Centre Nadi [RSMC Nadi]), Vince, Zelia, Anthony and Bianca. Added to 
this just as Yasi was forming there was the unusual incidence of Wilma passing close to 
Auckland, New Zealand while still a tropical cyclone and Bianca which almost reached 
Perth, Australia as a tropical cyclone. Yasi was then followed by Carlos which broke the 
record 24 hour precipitation total record for Darwin and Dianne.

DEVELOPMENT  OF  YASI
 At 0600Z on the 26 January 2011 the formation of a low pressure area centred 
at 10.3S 177.8E was noted by RSMC Nadi and was designated Tropical Disturbance 09F 
with a central pressure of 1005 hPa. At this time the chance of development into a tropical 
cyclone within 48 hours was low to moderate. Global computer models such as the ECMWF 
and GFS were now showing a significant tropical cyclone making landfall in northern 
Queensland on Wednesday 2nd February.
 By 0600Z on the 27th January 09F had gained sufficient organisation to be 
upgraded to Tropical Depression 09F with a central pressure of 1004 hPa centred 300 km 
north of Fiji at 13.8S 179.2E. The chance of development into a tropical cyclone within 48 
hours was also upgraded to moderate.
 09F continued to move slowly and by 0000Z on the 30th January centred at 13.4S 
170.1E the central pressure had dropped to 998 hPa and the chance of development into a 
tropical cyclone within 48 hours was increased to high.

 At 0600Z on the 30th January 09F was upgraded to a category 1 tropical cyclone 
350 km northeast of Vanuatu at 13.4S 169.9E and named Tropical Cyclone Yasi with a 
central pressure of 995 hPa. The sustained winds were 35 kts forecast to increase to 75 
kts in 48 hours. Later that day Yasi passed over northern parts of Vanuatu with no major 
damage reported (Vanuatu Daily Post, 2011). Yasi was forecast to head towards northern 
Queensland as a strong tropical cyclone (Figure 1).
 Category 2 status was reached at 0000Z on the 31st January at which point the 
sustained winds had increased to 55 kts. These winds were expected to increase to 85 kts 
in 24 hours and 90 kts in 48 hours. Yasi was now centred at 13.6S 164.2E with a central 
pressure of 980 hPa.

Figure 1. RSMC Nadi forecast track for Yasi at 1200Z on the 30th January. 
Times are all in GMT. © Fiji Meteorological Service, 2011.

 Yasi continued to intensify rapidly reaching category 3 status at 0600Z on the 
31st January and was upgraded to Severe Tropical Cyclone Yasi. Sustained winds were 
now 65kts and forecast to increase to 90 kts in 24 hours. Yasi was now centred at 13.7S 
162.5E 350 km south of the Solomon Islands with a centre pressure of 975 hPa. By 1200Z 
on the 31st January the sustained winds had increased to 80kts with a central pressure 
of 960hPa. The winds were forecast to reach 100 kts within 24 hours. As Yasi was now at 
13.6S 160.6E it was due to shortly cross 160.0E. This meant that this was the final advisory 
issued by RSMC Nadi who passed responsibility for warnings over to Tropical Cyclone 
Warning Centre Brisbane [TCWC Brisbane]. TCWC Brisbane issued their first warning at 
1800Z and with Yasi crossing into their area of responsibility also renumbered it to 14U.
 At 1200Z on the 1st February category 4 status was attained at 15.0S 153.1E 800 
km east-northeast of Cairns, Australia with sustained winds of 100 kts gusting to 140 kts. 
The central pressure was also down to 940hPa. Later that day at 1800Z category 5 status 
was reached at 15.7S 151.7E 650 km east-northeast of Cairns, Australia with sustained 
winds to 115 kts gusting to 160 kts. Yasi was now approaching its lowest central pressure 
and was down to 924 hPa. Public warnings were now saying “This impact is likely to be 
more life threatening than any experience during recent generations.”

mailto:peter_kirk%40btinternet.com?subject=IJMet%20Yasi%20paper%20comments
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 The eye of Yasi passed over Willis Island around 2300Z on the 1st February where 
a minimum pressure of 937.9 hPa was recorded. Shortly after this observations and radar 
from the island stopped as they had been damaged by the winds. (Australian Bureau of 
Meteorology, 2011b)
 Yasi dropped to 922 hPa at 00Z on the 2nd February centred at 16.4S 149.9E 
450 km east of Cairns, Australia still with sustained winds of 115 kts. At this time Yasi was 
looking very impressive on visible satellite images (Figure 2).

 Shortly before landfall at 12Z the maximum sustained winds decreased very slightly 
to 110 kts gusting to 155 kts with the central pressure also rising to 930 hPa. Yasi was a large 
tropical cyclone at landfall (Figure 3) with 34 kt sustained winds extending out as far as 445 
km in the southeast quadrant with a minimum extent of 260 km in the northwest quadrant. 
48 kt sustained winds had a maximum extent of 220 km in the southeast quadrant and a 
minimum extent of 140 km in the northwest quadrant. 64 kt winds were out to 70 km from 
the centre with a radius of maximum winds of 30 km. IR images just before landfall showed 
cloud top temperatures below -80 °C (Figure 4). Dvorak estimates around this time were 
T6.5/6.5 from TCWC Brisbane and the Satellite Analysis Branch [SAB] giving a surface 
wind of 110 kts. The Joint Typhoon Warning Centre [JTWC] analysed it at T7.0/7.0 giving 
surface winds of 120kts. The automated Advanced Dvorak Technique from the Cooperative 
Institute for Meteorological Satellite Studies [CIMSS] was as high as T7.0 six hours before 
landfall equating to a surface wind of 120 kts. Just before landfall this had dropped slightly 
to T6.9 giving a surface wind speed of 120 kts.

It should however be noted the CIMSS figures are purely an automated process unlike the 
TCWC Brisbane, SAB and JTWC figures which are all done manually.

Figure 3.  TCWC Brisbane forecast track for Yasi at 1300Z on the 2nd February. The outermost ring 
shows category 1 winds, the middle ring category 2 winds and the central ring category 3 and above 

winds. Times are all EST (GMT+10). © Commonwealth of Australia 2011, Bureau of Meteorology.

 Yasi maintained this intensity up to landfall around 14Z at Mission Beach between 
Cairns and Townsville in northern Queensland. A minimum pressure of 929 hPa was 
recorded at Tully Sugar Mill when Yasi made landfall. Yasi resulted in further heavy rain 
to Queensland which had already been devastated by flooding in the weeks before. The 
highest 24 hour total recorded up to 2300Z Wednesday 2nd February was 471 mm at South 
Mission Beach. A storm surge of 2.3m above the highest astronomical tide was recorded at 
Cardwell but this was lessened as Yasi made landfall with a falling tide rather than near high 
tide as had initially been expected. (Australian Bureau of Meteorology, 2011c)
 Yasi then continued to head inland gradually weakening until it was downgraded 
to a Tropical Low 55 km east of Mount Isa at 1200Z on the 3rd February.  In the 6 hours 
following this Yasi continued to look impressive and the minimum central pressure actually 
dropped from 991 hPa to 988 hPa. After this instead of dissipating quickly or becoming 
extratropical it maintained a circulation with convection around the centre and became slow 
moving near Alice Springs around the border between the Northern Territory and South 
Australia for several days. This lead to flood warnings being issued for both parts of the 
Northern Territories and South Australia. As the low slowly filled it finally dissipated on 
Monday 7th February around the borders of the Northern Territory, South Australia and 
Western Australia. By this point Yasi had been responsible for flood warnings in Queensland, 
Northern Territory and South Australia.

DAMAGE
 250 patients from two hospitals had to be transferred from Cairns to Brisbane 
prior to landfall. (Brisbane Times, 2011) Due to a slight change in the speed of movement 
with a reduction in speed of 19 kts to 13 kts in the 8 hours before landfall and direction Yasi 
crossed the coast a few hours after high tide had occurred. 

Figure 2.  250 m 
resolution AQUA 

visible image of Yasi 
at 0333Z 

2 February 2011 
© NRL Monterey 

Marine Meteorology 
Division, 2011.
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The effect of this was to reduce the storm surge by 2 m. (Australian Bureau of Meteorology, 
2011c)
 Residents in Mission Beach, where damage was reported on every property, 
residents reported going outside in the eye and being able to see the stars. In Tully to 
the south of Mission Beach a third of all houses had lost their roofs with 90 % of buildings 
suffering some sort of damage. 
Telecommunications were affected with 175,000 homes losing electricity. (The Guardian, 
2011)

 One death was reported in Bamboroo with a 23 year old man suffocating due 
carbon monoxide poisoning as the result of a lack of ventilation when using a generator 
indoors. Looting was reported in Cairns with 11 premises reported to have been burgled 
overnight as Yasi made landfall. The relief effort was aided by 2,750 tonnes of supplies 
being sent by ship into Townsville on the 4th February. (The Sydney Morning Herald, 2011a)
Early predictions were that 90 % of the banana crop had been destroyed leading to significant 
price rises for consumers. The sugar industry was also thought to have been badly hit. The 
most severe damage was found in Cardwell, Innisfail, Mission Beach, Silkwood and Tully. 
(NZ Herald News, 2011). 
 On the 16th February Queensland Treasurer Andrew Fraser told parliament 
that the total damages from Yasi were expected to reach AU$800m. The floods across 
large parts of Queensland in the weeks before had already caused damages of around 
AU$5bn. The floods had already resulted in the growth estimate for the year 2010-2011 for 
Queensland being decreased from 3.75 % to 1.25 % and Yasi was likely to cause this figure 
to drop even further. The Queensland government is also liable for 25 % of any costs from 
these natural disasters. (The Sydney Morning Herald, 2011b)

COMPARISON  TO  LARRY
Yasi followed a very similar track to Larry from March 2006 (Figure 5) which also reached 
category 5 just off the coast of northern Queensland and caused extensive damage upon 
landfall. The total damage for Larry was estimated at AU$500m. The towns on Babinda, 
Innisfail and Silkwood were particularly badly hit. Road and rail transport was disrupted by 
flooding and there were problems with the electricity transmission. 

Figure 5. TCWC Brisbane Best Track for Severe Tropical Cyclone Larry in March 2006. 
All times are in EST (GMT+10). © Commonwealth of Australia, 2007, Bureau of Meteorology.

A storm surge of 2.30 m above the highest astronomical tide was recorded as Clump Point 
and 1.76 m at Cardwell. As with Yasi, landfall occurred away from high tide reducing the 
potential storm surge risk greatly. 435 mm of precipitation was recorded at Gereta Station 
in 24 hours leading to the Leichhardt River reaching the highest level for 30 to 40 years 
(Australian Bureau of Meteorology, 2007). Operationally Larry was analysed to be a 
category 5 at landfall in the Innisfail area with winds of 120 kts and a central pressure of 915 
hPa although this was later downgraded to a category 4 at landfall with winds of 100kts and 
a central pressure of 940 hPa.

NOTES
It should be noted all figures given for Yasi are from the operational data (http://www.bom.gov.au/
cyclone/ and http://www.met.gov.fj/advisories.html) and are subject to revision in the end of season 
Best Track files. All figures given for Larry are from the Best Track files.
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EDITOR’S  REPORT  
STORM  CHASING  HOLIDAY  10-30TH  MAY  2011  (PART 1)

THE  JOPLIN  TORNADO,  MISSOURI  22  MAY  2011: 
A  REPORT  FROM  A  STORM  CHASER’S  PERSPECTIVE

By SAMANTHA  J. A. HALL

IJMet Editorial Office, 20 Massey Avenue, Lymm, Cheshire, WA13 0PJ, UK.

(sam@ijmet.org) 

This is the first in a short series of reports from my storm chasing trip to the USA 10-30 May 
2011. This year, we also had a BBC film crew following us for a programme to be aired on 
BBC3 this year.

Abstract: At approximately 1741 CDT on 22 May 2011, the large city of Joplin, Missouri was devastated 
by a mile wide EF5 tornado with winds in excess of 200 mph, with a track length of 22.1 miles killing 
at least 153 people and injuring up to 1000. This report is the first in a series of articles which focus 
on mine and my brother Keith’s annual storm chasing holiday to the USA this year (2011). Our path 
in relation to how close we were to the Joplin tornado is included, along with what it was like having 
a television crew following our every move (BBC). Whilst we did not actually chase the Joplin storm, 
we knew it was horrific. We visited part of the damage path on the 26th May and this surpassed any 
thoughts on what we expected to see and from what we had been seeing on the news. Atmospheric 
conditions leading up to the tornado are defined along with our own forecast leading us to another 
storm that produced a tornado in Grove, Oklahoma. The article also discusses the portrayal of the 
Joplin tornado in the UK media which was being closely viewed by our friends and family. The article 
concludes with my extended passion and determination to aid severe weather science and research 
in any way I can.

Keywords: Joplin, Missouri, tornado, 2011, storm chaser, storm chase.

INTRODUCTION
 Storm chasing stirred up hugely mixed emotions when we were on our annual trip 
during the worst six days since the 1930s (The Weather Channel, TWC, 2011). Whilst my 
brother and I did not actually target the storm that hit Joplin, Missouri on 22 May 2011, we 
knew exactly what had happened when at a toll plaza, the clerk asked us if we were heading 
to Joplin as it was closed that way: we were heading towards Tulsa on the I44 and the traffic 
trying to exit at that junction (Miami) spoke volumes alone. However, it was not until we got 
back to our motel after just missing another tornado in Grove, near Jay that cut the gas 
lines to homes and damaged some property that we realised just how annihilated Joplin 
was. At our closest, we were 26 miles away from Joplin when it was hit (see Figure 1), but 
the closest we came to Joplin on the entire day was 14.7 miles. Having the BBC following 
us chase this year, their instinct was to visit Joplin practically immediately, but I stated in 
no uncertain terms were we to visit Joplin when people had died, were dying, lost, injured 
– lives completely turned upside down. No place for media cameras or people who would 
have just been interfering in the USA’s procedures for such events. Had we been on that 
storm and witnessed the damage there and then, we would have most certainly stopped 
and helped any way we could. 
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THE  JOPLIN  TORNADO  22  MAY  2011But we were in Oklahoma – and we would have been turned around by State Troopers 
anyway. The reason we did not chase the Joplin storm was due to many factors experienced 
chasers would understand: a) we were quite far away, so time travelling to the storm was a 
concern; b) the storm was heading towards a large city, at rush hour times; and c) it would 
be difficult navigating through such a large city to position ourselves correctly, and quite 
obviously would have been a very dangerous situation. 
 We believe we witnessed either the dissipating tornado in Grove, but we could 
not be completely sure as a hill was blocking total view, however there were at least three 
mesocyclones beneath that monster. The BBC stayed behind as we turned round at the 
road block after offering any assistance and talked to a survivor whose home had been 
damaged.

INITIAL  REPORTS  OF  THE  JOPLIN  TORNADO  
 Funnel clouds and multiple funnels were being reported to the NWS initially in KS, 
Cherokee County at approximately 1708 CDT. This is unsurprising to me as we travelled 
down a dirt road (only option) we had to stop as hail began to pelt the car along with strong 
gusty winds. This was more than likely the rear of the supercell that was developing funnel 
clouds in KS to then later cause the Joplin tornado. Then at 1725 CDT, another funnel was 
reported in Riverton, KS, with the tornado finally first touching down at west 32nd Street 
at South Central City Road at the KS, MO border (information courtesy of Tripline, 2011). 
Figure 1 shows our direction of travel on the 22nd May and shows how close we were.
 We were hearing over our NOAA Weather Radio of the destruction in Joplin as we 
continued to head towards our target storm through Disney, OK, towards Jay and Grove 
and could see from our radar that Missouri were in serious trouble, as were several other 
states and counties. Of the 75 tornado reports for the 22nd May, the first reports to come in 
to the National Weather Service were at 2241 UTC (approximately 1741 CDT) (SPC, 2011), 
see Table 1.

TIME PLACE INFO ADDITIONAL INFORMATION

2241 JOPLIN ***116 
FATAL

400 INJ *** A NATIONAL WEATHER SERVICE STORM SURVEY 
REVEALED THAT AN EF-4 TORNADO IMPACTED A LARGE 
PORTION OF THE CITY OF JOPLIN. (SGF)

2241 JOPLIN ***122 
FATAL

750 INJ *** A NATIONAL WEATHER SERVICE STORM SURVEY 
REVEALED THAT AN EF-5 TORNADO IMPACTED A LARGE 
PORTION OF THE CITY OF JOPLIN. WIND SPEEDS WERE 
ESTIMA (SGF)

2241 JOPLIN NUMEROUS REPORTS OF TORNADO ON THE GROUND 
WEST OF JOPIN AND POWER FLASHES (SGF)

2246 1 S JOPLIN
MULTIVORTEX TORNADO REPORTED NEAR 13TH AND 
RANGELINE RD. REPORTS OF DAMAGE TO NUMEROUS 
TREES AND HOUSES. (SGF)

2246 2 SE JOPLIN
22ND AND BLACKCAT RD NEIGHBOHOOD MASSIVE 
DAMAGE BEING REPORTED TO HOUSES AND TREES WITH 
PEOPLE TRAPPED IN DEBRIS. (SGF)

Table 1. Initial tornado reports for Joplin, Jasper County, Missouri on 22 May 2011 (time UTC) 
(Data © Storm Prediction Center, 2011a).

 Initially rated EF4, quickly, the Joplin tornado was upgraded to EF5 with winds in 
excess of 200 mph. 

© Samantha Hall
Damage along East 24th Street, Joplin. 

Bottom - the heart-wrenching image of teddy bears gently positioned on 
a tree stump. 26 May 2011
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© Paul Hunter

© Samantha Hall
Tree trunk seemingly penetrating through the top of what used to be the beautiful 

house in Figure 12 (page 173). To the right - a rocking chair waiting to be 
recovered by house owners, hopefully. 

26 May 2011
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Up to, and possibly over 700 people were reported injured with the death toll rising from an 
initial 24, this continued to rise over the coming week. Many sources give a differing final 
fatality figure, though the highest has been reported as 153, according to CNN (June, 2011) 
after all searches had been completed. A swathe of damage over a mile wide, continuing for 
22.1 miles, just 20 minutes previously, the bustling city of Joplin was utter chaos. Residents 
searching, rescuing, giving first aid, tidying – the inspirational US spirit shone through the 
turmoil and devastation that ensued.

Figure 1. Partial zoomed in map of our trip (green lines/dots are our GPS tracked positions as we 
drove. The top black arrow shows we were just 26.6 miles away from Joplin as the tornado hit the city 
at its worst. The arrows pointing south and then east and the yellow highlight shows our route south 
on 22 May 2011 towards Grove, OK. The box “AGPS_9171” was the junction on I44 at Miami where 
we first learnt of the tragedy. In reality, we were even closer as the initial reports suggest funnels and 
the beginning of the damage track considering funnels were first spotted in Cherokee County, Kansas 

at approximately 1708 CDT (Tripline, 2011). The green track around Joplin is from when we visited 
the city five days later on the 26th May.

ATMOSPHERIC  CONDITIONS  FOR   22  MAY  2011 
 The 21st May was what chaser’s call a ‘bust day’. The morning looked fairly 
promising, though the charts had slight conflict and I was concerned with lack of moisture 
convergence within the target areas, however we headed initially towards Hugo, southeast 
OK, ending up going even further to TX and staying in Sulphur Springs, to just drive all the 
way back again on the 22nd after we looked at the charts that evening! Storms did occur, 
southwest of Dallas on the 21st, so we weren’t completely wrong in our decision, but as they 
approached the city, they dissipated. I felt this concurred my concern that the dryline was 
not storng enough, not enough moisture convergence and any decent storms that did occur 
within our target area began too late for us to chase sadly.
 Anyway, we knew when looking at the charts that night that the 22nd was looking 
promising, meaning a very early start to drive up back to east-central OK with a view to 
maybe going into MO if necessary. 

© Samantha Hall
Further Joplin damage. 

Bottom picture - ‘X’ marks the spot where searches had been completed.
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Keith would be constantly checking charts using our mobile internet as we travelled and I 
would look each time we stopped for a rest/fuel. We also had to meet back up with the BBC 
as they took the 21st May off to recuperate and regenerate energy levels which were low. 
 The 18-hr forecast, 00z NAM run for 1300 CDT for the 22nd May showed a better 
dryline spreading from west/central TX, up through central OK with progged dewpoints in 
the 70s (degrees farenheit) (see Figure 2a). 

I found the 850 mb winds favourable too, driving moisture up towards central/east OK and 
MO from the south (see Figure 2b). Moreover, winds looked promising in so far as they 
were forecast to turn with height (Figure 2c and 2d) becoming further westerly with stronger 
and even more westerly winds at 300 mb. This wind shear and decent jet stream instilled 
excitement in us in so far as should storms develop, the turning of winds with height would 
hopefully enhance conditions for supercell development and tornadoes. CAPE (Convective 
Available Potential Energy) was forecast at an astounding 4500 J/kg southern/central OK. 

This lessened slightly further east, but at 1300-hrs, we were also confident, should the 
model be accurate, that according to the CINH, storms would not develop too early, thus 
allowing strong day-time surface heating to aid convection strong enough to break any 
cap later in the day. With CAPE values that high, coupled with the high dewpoints, surface 
temperatures and other observations and parameters (such as buoyant air with LI values 
of up to -8 °C!), it would have been unlikely storms would fail to develop. With all of these 
good-looking parameters, including even decent helicity east/central OK through to west 
MO confirmed our thoughts. 
 After viewing charts in this way, we always then try and affirm our thoughts by 
then visiting the Storm Prediction Center to see if their outlook verifies our own forecast 
and target area. Sometimes we find that as they update their outlooks and we update our 
forecasts as charts change or we look at different models that initially SPC may not agree 
with our thoughts, but tend to eventually. However, in this instance, SPC’s Day 2 Outlook as 
of 2230 CDT on the 21st May confirmed the chances for severe weather on the 22nd May 
- over a large portion of the USA (SPC, 2011b):

Figure 2a. 18-hr NAM forecast run 
for dewpoint temperature, progging a 

better looking dryline than the previous 
day and dewpoints in the 70s (degrees 

F) in southeast KS, much of east-
central OK and much of MO.

© National Center for Atmospheric 
Research, 2011..

Figure 2b. 18-hr NAM forecast run 
showing wind direction at 850 mb. 
Southerly winds around the Gulf of 

Mexico and southern North American 
states, pulling moisture north towards 
the target area. © National Center for 

Atmospheric Research, 2011.

Figure 2c. 18-hr NAM forecast 
showing winds at 500 mb. West-
southwesterly winds going more 

southwesterly over portions of MO. 
(© National Center for Atmospheric 

Research, 2011.)

Figure 2d. 18-hr NAM forecast 
showing winds at 300 mb - jet 

stream height. Slightly further west 
at this level and faster over OK. 

(© National Center for Atmospheric 
Research, 2011.)
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   SPC AC 210535
   
   DAY 2 CONVECTIVE OUTLOOK  
   NWS STORM PREDICTION CENTER NORMAN OK
   1235 AM CDT SAT MAY 21 2011
   
   VALID 221200Z - 231200Z
   
   ...THERE IS A SLGT RISK OF SVR TSTMS SUNDAY OVER A BROAD AREA FROM THE 
SOUTHERN PLAINS THROUGH THE MID/UPPER MISSISSIPPI VALLEY AND MUCH OF THE 
OHIO/TENNESSEE VALLEYS...
   
   ...SYNOPSIS...
   MODELS INDICATE THAT LARGE-SCALE TROUGHING WILL CONTINUE TO EVOLVE OVER 
THE WESTERN U.S. DURING THIS FORECAST PERIOD...AS A SERIES OF VIGOROUS SHORT 
WAVE IMPULSES/ASSOCIATED JET STREAKS DIG INLAND  ACROSS THE PACIFIC COAST.  
NEAR THE BASE OF THE POLAR  TROUGH...ANOTHER SIGNIFICANT HIGH-LEVEL JET STREAK 
EMERGING FROM THE SUBTROPICAL EASTERN PACIFIC APPEARS LIKELY TO CONTINUE 
EASTWARD...BUT SOME WEAKENING IS PROGGED AS IT NOSES ACROSS THE NORTHERN 
MEXICAN PLATEAU/SOUTHWEST AND CENTRAL TEXAS.  FARTHER  EAST...LOWER/MID-LEVEL 
RIDGING IS EXPECTED TO REMAIN GENERALLY STRONG ACROSS THE GULF OF MEXICO 
AND SOUTHEAST.  BUT GUIDANCE SUGGESTS THAT A REMNANT CLOSED LOW MAY BEGIN 
ACCELERATING MORE RAPIDLY EASTWARD OUT OF THE NORTHERN PLAINS THROUGH 
MUCH OF THE UPPER MIDWEST...AHEAD OF A STRONG SHORT WAVE TROUGH DIGGING 
ACROSS

   THE HUDSON BAY/NORTHERN MANITOBA AND ONTARIO REGION.
   
   IN RESPONSE TO THESE DEVELOPMENTS...MODELS CONTINUE TO INDICATE THAT 
MODERATE TO STRONG DESTABILIZATION WILL OCCUR SUNDAY OVER A RATHER BROAD 
AREA FROM THE SOUTHERN PLAINS THROUGH A LARGE PORTION OF THE MID/UPPER 
MISSISSIPPI VALLEY...AND MUCH OF THE OHIO AND TENNESSEE VALLEYS.  AN INFLUX 
OF MID 60S TO NEAR 70F SURFACE DEW POINTS FROM THE GULF OF MEXICO...BENEATH 
STEEPENING MID-LEVEL LAPSE RATES ASSOCIATED WITH NORTHEASTWARD ADVECTING 
ELEVATED MIXED LAYER AIR...IS EXPECTED TO YIELD MIXED LAYER CAPE ON THE ORDER OF
2000-4000 J/KG.  IN THE PRESENCE OF AT LEAST MODERATE SHEAR...BENEATH A COUPLE 
OF BROAD BELTS OF 30-50 KT WEST SOUTHWESTERLY 500 MB FLOW...CONVECTION 
COULD BECOME WIDESPREAD...INCLUDING ORGANIZED STORM CLUSTERS AND ISOLATED  
SUPERCELLS.
   
   ...LWR OH/TENNESSEE VALLEYS INTO PARTS OF THE SRN PLAINS...
   VIGOROUS STORM DEVELOPMENT MAY OCCUR FIRST...POSSIBLY AS EARLY AS MID DAY...
FROM PORTIONS OF KENTUCKY/TENNESSEE WEST SOUTHWESTWARD INTO PARTS OF 
NORTHEAST TEXAS.  THIS IS EXPECTED TO BE SUPPORTED BY  FORCING ASSOCIATED 
WITH WEAK SHORT WAVE IMPULSES...PERHAPS A REMNANT CONVECTIVELY GENERATED 
OR ENHANCED PERTURBATION OR TWO...ON THE SOUTHERN FRINGE OF THE STRONGER 
WESTERLIES.  UPSCALE GROWTH INTO SEVERAL SMALL BUT ORGANIZED MESOSCALE 
CONVECTIVE SYSTEMS MAY OCCUR BY THE PEAK HEATING HOURS...TRACKING EASTWARD 
AND GENERATING SWATHS OF POTENTIALLY DAMAGING WIND GUSTS AND HAIL BEFORE 
DIMINISHING WITH BOUNDARY LAYER STABILIZATION DURING THE EVENING.
   
   ...UPPER MS VALLEY INTO THE SRN PLAINS...
   AS A SURFACE LOW MIGRATES EASTWARD WITH THE REMNANT UPPER LOW INTO 
THE UPPER MIDWEST...AN AXIS OF STRONGER DESTABILIZATION AHEAD OF A   WEAK 
SOUTHWARD TRAILING SURFACE FRONT INTO THE LOWER MISSOURI  VALLEY...AND AHEAD 
OF A DRY LINE ACROSS THE SOUTHEASTERN PLAINS...IS  EXPECTED TO BE THE FOCUS FOR 
HIGHER SEVERE PROBABILITIES SUNDAY.  

A STRENGTHENING SOUTHERLY PRE-FRONTAL LOW-LEVEL JET...COUPLED WITH A BELT 
OF ENHANCED WESTERLY MID-LEVEL FLOW TO THE SOUTHEAST OF THE UPPER LOW...
COULD YIELD FAVORABLE HODOGRAPHS FOR SUPERCELLS CAPABLE OF PRODUCING 
TORNADOES...PARTICULARLY ACROSS PARTS OF EASTERN IOWA/SOUTHERN WISCONSIN 
INTO NORTHERN ILLINOIS.
   
   A DIFLUENT/DIVERGENT REGIME NEAR THE EXIT REGION OF THE SUBTROPICAL JET 
STREAK PROBABLY WILL ENHANCE STORMS NEAR THE SOUTHERN PLAINS RED RIVER 
VALLEY REGION.  A FEW SUPERCELLS ARE LIKELY...BUT MORE MODEST LOWER/MID 
TROPOSPHERIC FLOW MAY LIMIT THE TORNADIC POTENTIAL.
   
   ..KERR.. 05/21/2011
   
 As one can see, the Storm Prediction Center practically perfectly positioned their 
30 % area on the Day 2 probabilistic graphic – just covering the southeast corner of Kansas 
and then through Missouri, much of Arkansas south of Missouri and also correct with respect 
to our targeted storm and tornado in Grove, Delaware, Oklahoma!

Figure 3. Probabilistic graphic for Day 2, as of the evening of 21 May 2011 with a 30 % chance of 
tornadoes over a large portion of eastern parts of ‘Tornado Alley’ including our target area, our Grove, 

OK storm and of course, Joplin. (© Storm Prediction Center, 2011a).

 As expected, the following morning, when checking the charts once again, 
everything began to become clearer, more threatening, confirming we were going to have 
a busy day! As the above text suggested, the outlook soon changed to a moderate risk 
(updated at 2004 UTC on the 22nd) see Figure 4, with a 45 % hatched area for large 
damaging hail over eastern OK and western MO, again, the points of interest! Surface maps 
that morning also showed an outflow boundary from previous storms that would enhance 
moisture and cumulonimbus development in the risk area (Figure 5). The large moderate 
area was well verified, not just from Joplin, but from their preliminary reports later that day 
(Figure 6) – a truly devastating day. 
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JOPLIN  IN  THE  NEWS
 As with any major devastating tornado outbreak, the news spreads internationally 
very quickly. Our parents were understandably deeply concerned for our safety. Our Mum 
was watching our webcam with our current GPS location on a map and radar next to the 
webcam view on the web-page. Naturally, she was extraordinarily worried as she saw just 
how close we were in relation to the massive storm and subsequent tornado. The radar 
image (Figure 7) in relation to Figure 1 shows just how close we actually were. Knowing 
we were alright, a deep relief, but as news of Joplin began to break in the UK, the stress 
most certainly took over. The BBC crew’s family were text messaging constantly after 
that checking their loved ones were still safe. We tried to reassure them that we were 
experienced, had decent equipment and would not put ourselves in any knowing jeopardy. 
 With the time difference, the first report of the tornado in The Times was on the 
24th May with the headline “A 20-minute warning, then tornado cuts city in half and claims 
`116 lives.” The Daily Express, also on the 24th gave the headline “90 die as tornados 
leave trail of chaos” – so The Times though may have been a guess (unknown) at the time, 
were closer to the number of fatalities. One of the most shocking headlines was also in 
the Daily Express on the 25th: “Tornado sucks boy out of car”. Displaying simply just how 
unbelievable these winds and pressures were in this tornado. “A teenager was still missing 
last night after being sucked through the sun roof of his car by one of the tornadoes that tore 
through America’s Midwest…Members of his family listened in horror on a mobile phone as 
[the boy’s Father] fought to hold on to his 6 ft 4 in son.” Daily Express, 2011). 

Just thinking of my own family makes me feel sick at the thought of this happening right in 
front of you, with just nothing you can do to help. 117 people had been confirmed dead on 
this report’s date.

Figure 7. Radar image © courtesy of Greg Forbes (2011) clearly showing the classic hook echo. 
The purple circular shape directly beneath Joplin is the tornado (Greg Forbes., pers comm.)

 The Daily Mail on the 
26th May showed dramatic 
pictures of before and after of two 
images from Google Streets, one 
with beautiful thriving trees and 
buildings blocking further view 
but after the tornado the damage 
is as far as the eye can see with 
stripped trees down through their 
bark. Two other images, also 
from Google maps showed an 
aerial view of before and after, 
but only a portion of the entire 
track. Plate 1 shows a picture 
of the tornado’s damage path of 
destruction (© NewsMappers, 
2011). 

Plate 1. Image © Newsmappers, 
(2011): Aerial view of partial damage 

path of Joplin tornado. Building in 
the foreground to the right of the 

image is/was East Middle School.

Figure 5. Map showing surface 
data for the 22nd May: the dryline 
positioned well and in agreement 

with the 18-hr NAM model forecast 
in Figure 2a. Also showing the 

direction of travel of a cold front and 
an outflow boundary from which 

would enhance storm development 
even further. (Map courtesy of Greg 

Forbes, 2011 ©.)

Figure 6. Preliminary reports 
from 22 May 2011 verifying our’s 
and SPC’s forecast outlooks and 

probabilistic graphics. 
© SPC (2011)
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Figure 8 shows where the tornado had crossed I44, later when we visited Joplin confirming 
to us just exactly why the interstate had been closed and not just Joplin junctions. The 
tornado, thankfully weakening by this time, but still continuing on with an unthinkable amount 
of debris swirling around the funnel. A member of Tripline said: “When exiting Hwy71 onto 
I 44, We were hit with the wall of water. Managed to stop under the southbound bypass. 
Watched three 18 wheelers turn over. Vehicle began shaking and vibrating all over and loud 
roar. Side window busted out by rock found in the back seat and back window busted out 
with wood still stuck in the window frame afterward. I’d say the tornado definitely crossed 
the I-44/Hwy 71 exit.” (courtesy of Tripline, 2011).

Figure 8. Individual points of interest with respect to funnels initially spotted in Kansas, Cherokee 
County through to the Joplin tornado and markers of particular damage caused. Point 11 shown on 
the image is where the tornado crossed I44 leading to the closure of the interstate in that direction. 

(© Tripline, 2011)

 One of the most shocking images I saw, on The Weather Channel whilst we 
were still on our storm chasing holiday was of a long wooden stake that had completely 
penetrated through (to about half of the length of the piece of wood) a concrete kerb. It is 
unimaginable imagery like this that really makes you ponder just how fast that debris was 
flying to do such damage to a much stronger piece of material.
 However, nothing prepares you for actually seeing such damage first-hand, with 
your own eyes…

VISITING  THE  CRUSHED  CITY – FIVE  DAYS  LATER (26  MAY  2011)
 As the initial hectic, but very well planned and co-ordinated search and rescue 
procedures began to calm down, we decided, should there be nothing worth chasing and 
if we were near enough, we would visit Joplin at some point before our trip ended. Partly 
from a research point of view, taking a look at debris fallen in twisted motions, twisted metal, 
etc (rather like the site investigations I carry out for TORRO here in the UK, but obviously 
with the knowledge that most of the initial impacted debris will have been moved away from 
access points), and also to see if there was anything we could help with after the initial 
complete chaos had calmed. Five days on therefore, on the 26th May we were headed to 
the devastated city. As I drove, I was contemplating exactly what it would be like and still 
wondering whether we were doing the right thing as I did not want to get in anybody’s way. 

Being disabled, there’s only so much I can physically do, though if I had to, and as I said 
earlier we were there when it happened, I’d have found my energy and strength from 
somewhere – I believe the human body works like that in those situations and I’d still have 
done anything I could those five days on, if it was needed.
 As we entered the city from the South side traffic was busy, then it became busier, 
and busier… then I began to notice the odd broken branch, broken tree, but houses still 
intact. It was clear we were at the beginning of part of the track. Travelling very slowly now 
as we were driving over debris still in the road, I looked to the right and saw a hole where 
a very large old tree used to be, but what made me gasp in horror was where the tree 
actually ended up – literally several houses further down the road. Some trees when we 
encountered the most severe damage you could not tell where they even came from. I was 
just completely lost for words over the power to hurl such huge objects for such a distance.
 One can see from Figure 1 our route round some of the damaged area (green 
lines/circles as the GPS tracked our travel). We stopped down a side street and I was 
instantly upset at the sight of still, five days on, search dogs and teams at practically the 
first demolished house down the street. Of course, the BBC crew came to our car when 
we stopped and wanted to interview me about how I felt. I really did not want to comment 
immediately, however, I think even to this day, I cannot describe just how it made me feel. 
Words can not express just how surreal and the almost sickening feeling that our majestic 
mother nature can also be so cruel. The cliché is ‘it looks like a bomb has hit it’, but it is 
completely true. Damage was a far as the eye could see in all directions.
 As one can see from Figure 9 (© Google Earth, 2011) images, the track of damage 
can be clearly seen. On Figures 10 and 11, the route we took around the partial track can 
be seen. We continued on, after initially stopping (Figure 11) as we wanted to stop for some 
lunch at an IHOP we had been to in 2008 – sadly, and expected, when we got there, the 
House of Pancakes was no more. 

Figure 9. One can clearly see the path of the tornado through Joplin - sharp, beautiful greenery north 
and south of the destructive colour of brown and grey cutting through the city. (© Google Earth, 2011).

We first stopped just past South Virginia Road on E24th street. As we turned right down the 
road, almost immediately to our left were search and rescue with dogs (yellow house figure 
on map): that made me feel sick already. 
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As we gently drove down the road we could see people clearing up and workmen already 
putting power lines back in to the ground. We stopped (the blue ‘P’ marker on Figure 11  
and to our right two people were searching in the completely flattened remains of a friends’ 
house for something precious their friend had lost. We never knew whether they found what 
they were searching for. I wanted to help, I just felt useless, emotional and I felt also like we 
shouldn’t be there. It felt like a severe intrusion on what used to be peoples’ lives. 

Figure 11. Image showing where we parked up to try and make sense of the utter mess we could see 
forever in both directions. Possibly just about seeing the beginnings of green again to our east, but 

very faint. Utter carnage. The blue ‘P’ marks where we stopped and the yellow house figure to the left 
of the image shows approximately where the search and rescue teams were, still.

(© Google Earth, 2011)

 To our left (as we were parked) - above the ‘P’ sign on Figure 11 - was another 
demolished house. A debarked tree seemed to be literally stood directly up, penetrating out 
through the top of the house Figure 12 shows what this beautiful house looked like pre-
tornado (Google Maps, 2011). Keith heard and saw birds calling out and made a comment 
about all the wildlife. Something we, of course, do not automatically consider, but he was 
right, what happened to them? Where are they roosting now (those who have survived), 
where are they getting food? I stopped by a large round object, just staring in utter shock 
at the beautiful house that was, wondering what it used to look like – now able to see from 
Google Maps (Figure 11) - it is completely hard to comprehend. The beautiful bushy trees, 
the clean crisp material on the house: the steps (just out of view) that led to just rubble and 
objects that should not have been there. We could see mattresses with no bedding, fridges 
opened with the door broken off, nowhere to be found, but contents still inside the fridge. A 
beautiful wooden rocking chair placed next to the mess, ready for the owners to come and 
collect (see selection of photographs within this edition of IJMet © Samantha Hall, 2011). 
What really finally made me lose control of my emotions however, were teddy bears: placed 
gently on a tree stump. The BBC were filming – I had to walk off. They still filmed however, 
but somehow I didn’t really care. This was bigger than any documentary, any thing I have 
had to deal with in my life: this was mind-blowingly devastating. I still have no words really 
to describe it. 

So, what did it matter if the BBC wanted to film (they were equally as sad, but did have a job 
to do), but for that moment, I needed to try and sort the numb yet huge amount of emotions 
going through my mind. A truck went by with people shouting “Do you need cold water?” 
Just such amazing fighting spirit in a crazed mayhem – I felt a fraud – I didn’t need any cold 
water, this wasn’t my neighbourhood or my house that was gone forever, I only needed 
to make sense of what I was seeing before my eyes. Oh, and the large circular object I 
originally stood next to, was a drum from inside a washing machine… Plate 3.

Figure 12. The stunning image of the beautiful house that was, pre-tornado. 
To the left of where we parked, where the tree stump and teddy bears were, crushed cars, and the 

drum just blown completely from a washing machine.
(© Google Maps, 2011).

 Equally shocking, and again something we’d never considered before, was how 
the basement escape routes had been completely cut-off by large pieces of debris. Thank 
goodness for basements, but it puts into massive perspective the reality of the weather 
forecasters constantly advising people what to have in there: survival packs, medications, 
important documents, torches, etc. 
 Helicopters and small aeroplanes were flying over, obviously taking the aerial 
view shots for news and pictures such as used in this article. State Troopers (rightly so) 
manned the area to prevent looting and also to ensure people were left alone to deal with 
the wreckage, that search teams weren’t being interrupted by journalists. The BBC crew 
were stopped and rightly queried, but we were not bothering anybody, so the policeman 
continued on down the street. Other media people also drove by. The entire experience was 
just surreal: wrong. One thing was for sure though – it made my already exuberant passion 
for severe weather science even stronger. I am determined to help in any way I can here in 
the UK, and when chasing in the USA. I am lucky enough to be a part of Skywarn for certain 
states, including Missouri, and am qualified to submit reports via Spotter Network. I have 
submitted reports before when chasing in previous years, but if in future years I can do more 
somehow, I will.
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CONCLUDING  REMARKS
 The first in a series of articles, this one focuses on the most devastating tornado 
to have hit North America’s Midwest in decades; the worst on record. One interesting point 
this year was how tornadoes were touching down in major metropolitan areas it seemed, 
rather than open fields, thus producing the most deadly outbreak over just six days since 
the 1930s (Forbes, 2011). 
 This year’s chase trip most definitely conjured up very mixed emotions for me, 
seeing Mother Nature at its most beautifully fierce, juxtaposed with the utter death and 
destruction of anything in its path from mankind to the animal kingdom, to the annihilation 
of farmland and trees. Following these enormous damaging storms for as long as I can 
remember on the news, documentaries and so on, I am not naïve at all to how they turn 
peoples’ lives upside down, but when you see it for yourself, with your own eyes, when 
you’re there, in the thick of the storm, listening to radio, watching the chaos unfold as you 
chase a different storm something strange ‘clicks’ in your mind. To then go to your motel and 
find out the extent of the outbreak and realise that what happened just 22 miles away from 
you killed over 150 people, injured up to 1000, and had a damage track as far as the eye 
could see puts your body and soul somewhere completely different – a dream-like state. 
 Joplin’s tornado had winds in excess of 200 mph, upgraded quickly to EF5 from 
EF4 – hitting a major metropolitan area at rush-hour traffic, the bustling south side of the 
city was no more by 1745 CDT. With 20 minutes warning to those listening to weather 
reports, it brings to light how hugely important our research is. Without all the studying gone 
by, this warning time would have been significantly shorter. However, some people weren’t 
listening to reports, and were simply living their lives (and why not?!), perhaps preparing 
their evening meal and we knew of a family who had approximately just one minute to get to 
their basement when they heard the roar of the debris swirling as the tornado approached. 
It brings the hairs on the back of your neck up when you think of the manic state that must 
have been going through everyone’s minds. Sheer terror of losing your loved ones, your 
home you’ve spent years building up – though this is just material, it is still your life! What 
about the precious items, such as the item those kind friends of the house we stopped by on 
E24th Street were looking for? Photographs? Birth certificates? What if people did not have 
a basement to escape to? What about all the people trapped in their basements too from 
debris cutting their escape route out, all the restaurants, busy serving customers at dinner 
time, the famously reported gentleman, a hero at Home Depot who, whilst saving lives of 
others was killed himself. It was all, just too much to comprehend – and still is.
 One thing that I still think about however, is the research and the way one 
categorises the wind speeds in such tornadoes. ‘EF5: winds in excess of 200 mph’, but 
just how fast must that piece of wood have been flying to have completely penetrated such 
hard-core material like a concrete kerb? To suck huge trees completely out of the ground 
and sent flying like toys for several several metres… 
 Lucky enough to be a part of Skywarn for certain states in the USA, including 
Missouri, Illinois, Arkansas, etc, this year has made my passion for disseminating research 
and possibly carrying out research myself if I can, much more strong. I will do all I can here 
in the UK through TORRO, as always, and when I visit the USA on our annual storm chasing 
holiday, I feel a much stronger urge to get to the right storm, to target the right area, to warn 
people to safety and to call in potentially life-threatening situations as soon as they arise. 
We’ve always done this before of course, and obviously, we cannot stop a tornado, or send 
it another direction, but if I can save one life, or instigate the earliest warning sirens from 
spotting such danger, every ounce of my experience and knowledge will go towards doing 
that. 

Plate 3. Image of me stood next to the 
washing machine drum flung from 
goodness-knows where. Completely torn 
apart tree and mangled cars and other 
debris all around. Right to the left of me, 
out of shot, is (was) the house in Figure 12.
© Samantha Hall, Joplin, 2011.
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I hope that soon as more and more research teams gather each year on the plains that we 
will one day have the forecast skills to know where and when a tornado will form and never 
witness another Joplin, or May 2011 ever again…
 To end on a more positive note, the USA’s fighting spirit has always been inspirational 
to me, and I think we all join together in times of utter confusion and pandemonium like this, 
but everyone we spoke to (all the survivors) never give up and everyone is there to help 
unconditionally: no pity, they just do what has to be done – providing comfort (emotional 
and physical), places to sleep, aiding in the searches. The Red Cross are astounding too. 
But it is also the little things like bottles of water by the side of the roads for people to drink. 
Then there are the people circling the wreckages in trucks offering cold water to helpers 
and the search and rescue teams…workmen already putting power back to the city - all just 
five days on. This attitude is commendable and we can all take something from that spirit – I 
have always said life is too short and yes we have our groans and grumbles about ‘everyday 
life’, but on the whole, it isn’t that bad - is it?...

All pictures in this issue are from our storm chasing trip. All the damage images are from Joplin, MO, 
26 May 2011.
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Were you affected by the Joplin tornado? Do you have a story to tell? Were you involved in the 
search and rescue, or help clear up? Please do send us your stories, from a scientific/research 
perspective, to more personal aspects – we would very much like to publish your experiences 
of such severe weather – all such contributions have such importance in the research of such 
epic events and do positively enhance further study. editorial@ijmet.org. Thank you.

WEATHER  STATION  READINGS  IN  BERGENFIELD 
NEW JERSEY,  NEW  YORK,  USA:  DECEMBER  2010

December was a very cold and snowy month. I recorded an average temperature of 30 °F 
(-0.6 °C). This was 4.5 °F (2.5 °C) below the long-term mean. Except for the 1st when a 
maximum of 61 °F (16.1 °C) was recorded and the 12th when it reached 56 °F (13.3 °C) it 
was persistently cold with below normal temperatures. A low of 15 °F (-9.4 °C) was recorded 
on both the 10th and 30th.  Despite the below normal average temperatures we experienced 
no episodes of extremely cold air outbreaks.  Precipitation amounted to 4.49” (114.0 mm) 
which was about 10 percent above normal.
 A major blizzard struck the region on the 26th and 27th setting record depths and 
disrupting traffic. I measured a total of 18.0” (45.7 cm) but depths greater than 24” were 
reported in the region.

WEATHER SUMMARY December 2010

BERGENFIELD, NEW JERSEY, U.S.A.

ENGLISH UNITS METRIC UNITS

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

1 61 39 50 1.65 46 ESE 16.1 3.9 10.0 41.9
2 44 31 38 19 W 6.7 -0.6 3.1
3 41 27 34 14 WNW 5.0 -2.8 1.1
4 40 29 35 24 W 4.4 -1.7 1.4
5 36 30 33 24 W 2.2 -1.1 0.6
6 34 30 32 29 W 1.1 -1.1 0.0
7 36 30 33 T T 30 W 2.2 -1.1 0.6 T T
8 35 21 28 27 W 1.7 -6.1 -2.2
9 31 18 25 24 W -0.6 -7.8 -4.2

10 32 15 24 T T 8 E 0.0 -9.4 -4.7 T T
11 46 23 35 6 S 7.8 -5.0 1.4
12 56 34 45 1.50 36 E 13.3 1.1 7.2 38.1
13 46 21 34 0.10 T 25 W 7.8 -6.1 0.8 2.5 T
14 23 18 21 0.01 0.1 T 28 W -5.0 -7.8 -6.4 0.3 0.3
15 26 18 22 28 W -3.3 -7.8 -5.6
16 31 20 26 20 SW -0.6 -6.7 -3.6
17 37 16 27 18 WSW 2.8 -8.9 -3.1
18 39 20 30 12 SW 3.9 -6.7 -1.4
19 36 22 29 12 N 2.2 -5.6 -1.7
20 39 20 30 25 NW 3.9 -6.7 -1.4
21 40 27 34 28 NW 4.4 -2.8 0.8
22 40 25 33 24 NW 4.4 -3.9 0.3
23 35 29 32 30 NW 1.7 -1.7 0.0
24 42 28 35 22 NW 5.6 -2.2 1.7
25 32 23 28 12 N 0.0 -5.0 -2.5
26 28 20 24 0.73 11.0 11 38 N -2.2 -6.7 -4.4 18.5 27.9
27 25 20 23 0.50 7.0 16 39 NW -3.9 -6.7 -5.3 12.7 17.8
28 39 22 31 14 27 W 3.9 -5.6 -0.8
29 40 21 31 14 27 WNW 4.4 -6.1 -0.8
30 43 15 29 12 11 SSW 6.1 -9.4 -1.7
31 44 25 35 11 7 S 6.7 -3.9 1.4

AVG 38.0 23.8 30.9 3.3 -4.6 -0.6
SUM 4.49 18.1 114.0 46.0
MAX 61 39 50 1.65 11.0 46 ESE 16.1 3.9 10.0 41.9 27.9
MIN 23 15 21 -5.0 -9.4 -6.4

Weather station 
data for Bergenfield, 
New Jersey, USA for 

December 2010.
Note, peak gusts are 

shown in mph. 
*SC = Snow Cover.

http://news.blogs.cnn.com/2011/06/13/joplin-tornados-final-death-toll-at-153-city-says/
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TORRO  THUNDERSTORM  REPORT  FOR  
THE  BRITISH  ISLES:  AUGUST  2010                                                               

By BOB PRICHARD

This month completed a fourth consecutive wet summer for much of the country, 
yet one with minimal thunder, especially in the south: this might be contrasted with climate 
predictions of dry summers interspersed with intense deluges – currently the exact opposite 
is happening! The three wettest Augusts of the last century in East Anglia have occurred 
in the last seven years; there were five days of thunder in parts of Norfolk this August, but 
the high rainfall totals in southern Britain owed much to two non-thundery depressions that 
crossed these districts from the southwest in the fourth week, both depositing over 25 mm 
widely. 1-3 days of thunder was a fairly typical statistic this month, though there were large 
areas of the southwest and north (and much of London) that were thunder-free. One area of 
the country that has had more thunder than usual this year is eastern Scotland, and there 
were four days this month in Fife. A characteristic of this very unsettled month was that 
thunder was heard somewhere in the country on all but a handful of days, but activity was 
mostly isolated and weak.
 The month began with a couple of days with a slack northwesterly airflow. Thunder 
was reported in Fife on the 1st and from parts of East Anglia on the 2nd. On the 4th, a 
cold-frontal trough moving southeast turned thundery in the afternoon over southeastern 
England. 40 mm of rain fell in an hour at Haywards Heath. This was the first day of thunder 
to be noted in 2010 at West Moors, Dorset. There were also one or two thundery showers 
behind the trough over Lincolnshire in the evening. In a similar synoptic pattern on the 7th, 
there was a thundery shower in the Lowestoft area,
Suffolk, in the early evening.
 From the 9th to the 14th, a complex area of low pressure drifted east into, then 
southeast across, the country. On the 9th, there was isolated thunder in showery outbreaks 
near the north coast of Ireland and over the Grampian region, and just after midnight a very 
small, very intense, storm struck part of Aberdeen. Later on the 10th, heavy showers and 
a scattering of thunderstorms affected parts of Northern Ireland in the morning and areas 
of Scotland and northernmost England during the day. The 11th brought thundery showers 
to parts of coastal northeast England late in the day. The month’s most widespread activity 
came on the 12th: there were a few storms over Scotland (with large hail at Baintown, 
Fife), but the main focus was over northern and eastern England. Persistently recurring 
storms around the southern Pennines led to   50 mm of rain at Woodford (southeast of 
Manchester), and flooding affected Bramhall, Cheadle Hulme and Stockport. Lightning set 
fire to a house at Whalley, north Lancashire. There was thunder on the afternoon of the 
13th in a few of the widespread showers over central and eastern England. A 13 year-old 
boy was taken to hospital suffering from a minor burn after being struck by lightning at the 
Lowestoft Air Festival. Two others close to him were treated by the St. John Ambulance 
team. On the 14th, thunder reappeared amongst the numerous showers over southern 
England, the Midlands and east Wales during the afternoon and early evening. On both 
the 13th and 14th, intense rainfall caused flooding in parts of east Kent, although very little 
thunder appears to have accompanied it.
 On the 17th, a small thundery outbreak, with very heavy rain, developed just to 
the southeast of Birmingham in mid-afternoon, and drifted southeast to about Oxford to St 
Albans before the thunder died out in mid-evening; very heavy downpours continued until 
near midnight, reaching north London.  

On a day of bizarre synoptic analysis from the Met Office, this outbreak was probably linked 
to a cold front – it developed after a brief sunny spell sent temperatures into the low 20s. 
In a showery southwest to westerly airflow on the 18th, there were a few thunderstorms – 
notably over Northern Ireland, but also over parts of southern Scotland, northern England 
and the Midlands. Next day, there was isolated thunder in showers in northern Scotland late 
in the day, and in association with a cold front in the far southwest of Ireland in the evening. 
This cold front drifted erratically southeast across the British Isles from the 20th to the 22nd, 
and narrow bands of thundery activity moved northeast along it across parts of Wales and 
England at intervals in association with minor waves. The first band on the 20th arrived in 
north Wales from the Irish Sea soon after daybreak and crossed northwest England and 
the Pennines; there were also brief thundery outbreaks in Lincolnshire and near Berwick-
upon-Tweed. The second band moved into southwest Wales in mid-morning, crossing the 
central Midlands during the middle of the day; flooding followed 28 mm of rain in 35 min at 
Swansea. On the 21st, there were a few thunderstorms along a track from Bristol Channel 
coasts to the Wash during the afternoon and early evening and on the 22nd further thunder 
occurred in a pulse of rain that moved northeast across Cambridgeshire, north Suffolk and 
Norfolk around dawn, as well as close to the East Sussex coast around the middle of the 
day. Meanwhile, on the 21st, heavy downpours and isolated thunder moved across much of 
Northern Ireland and Scotland ahead of a cold pool late in the day.
 In the wake of the depression that had soaked southern Britain earlier in the day, 
thunder accompanied showers in parts of the East Midlands, Lincolnshire and north Norfolk 
in the afternoon and early evening of the 23rd. A tornado damaged buildings and uprooted 
trees at Great Livermere, near Bury St Edmunds (Suffolk). The next six days saw isolated 
thundery showers in various parts of the country, mainly in the north and east. Anglia (ITV) 
Weather’s Monthly Summary included a report from Mattishall, just west of Norwich, of a 
‘very violent thunderstorm on the 29th with a funnel cloud, which almost became a tornado 
by touching the ground, forked lightning and large hailstones’. This came in a blustery 
northerly airflow, just behind a cold front, in the afternoon. The month ended with two quiet 
days as an anticyclone settled over the country for the first time in nine weeks.

CALL  FOR  WEATHER  DVDS  AND/OR  VIDEOS  2011/12!

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

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

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

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

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

Send your DVDs and/or Videos to:

Media Reviews, Paul Domaille, Les Amarreurs, Route de Coudre, St Peters, Guernsey, GY7 9HX
UNITED KINGDOM
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By PETER ROGERS

NATURAL CLIMATE VARIABILITY AND GLOBAL WARMING. A HOLOCENE 
PERSPECTIVE Edited by Richard W. Battarbee and Heather A. Binney, Wiley-
Blackwell (2008) hb 276pp £55.
 There are a seemingly never-ending stream of books being published about climate 
change, not all of which really add much to our sum of knowledge on the subject. However, 
this important volume emphatically does not fall into that category. It was stimulated by an 
Open Science Meeting held at University College, London, in June 2006.
 The book’s nine chapters embrace many themes, ranging from the role of people 
in the Holocene to Holocene perspectives on future climate change. Each chapter contains 
much useful information, but, importantly, it is presented in a very attractive manner. The 
style is clear, and the frequent use of bold colours brings many of the numerous diagrams to 
the reader’s immediate attention. There are comprehensive references after each chapter, 
and the volume is extremely well-produced.
 Those who are interested will obviously wish to read the whole volume, but, for 
this reviewer, Chapter 3 is perhaps the most interesting, suggesting as it does that, far 
from being a recent phenomenon, 
anthropogenic interference with 
climate may well extend back 
much further into history than has 
previously been thought.  Chapter 9 
covering rapid land cover changes, 
and the spatial sensitivity to such 
variations  is also an interesting topic 
well covered with examples taken 
from North Africa, thereby neatly 
reminding the reader of the world-
wide span of climatic changes, and 
their probably consequences.
 The price may seem off-
putting, at least for the individual 
purchaser, though it seems to this 
reviewer, to be extremely good 
value for money. It should surely 
be stocked in all university and 
research libraries that seek to cover 
the field of climate change at all 
comprehensively, and, where it is, 
will be frequently consulted. 
 This volume is highly 
recommended to readers of this 
Journal.
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Top image shows the frightening reality - people could have been trapped as debris 

hides the basement escape route behind all the rubble...
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