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Foreword 

As we all should know by now, our weather has changed and tornadoes are not only in the 

US anymore, but in South Africa as well. 

I am an EF4 tornado survivor and over the yearôs tornadoes in South Africa has increased 

yearly. 

We even had two tornadoes on the same day in two different provinces, which has happened 

again since then. 

As we do not have the advanced warning systems in place which the US have, I have decided 

to write a manual for South Africans containing information on tornadoes so that we can 

educate ourselves on the signs and safety advise to help us and our loved ones to stay save in 

the event of a tornado. 

Zac Muller  

Introduction  

South Africa witnesses several supercell thunderstorms each year with the inclusion of 

isolated tornadoes. On most occasions these tornadoes occur in open farmlands and rarely 

cause damage to property, as such many of the tornadoes which do occur in South Africa are 

not reported. The majority of supercells develop in the central, northern, and north eastern 

parts of the country. The Free State, Gauteng, and Kwazulu Natal are typically the provinces 

where these storms are most commonly experienced, though supercell activity is most 

certainly not limited to these provinces. On occasion, hail reaches sizes in excess of golf 

balls, and tornadoes, though rare, also occur. 

On the 6 May 2009 a well-defined hook echo was noticed on local South African radars, 

along with satellite imagery this supported the presence of a strong supercell storm. Reports 

from the area indicated heavy rains, winds and large hail.  

On Sunday October 2, 2011 2 devastating tornadoes tore through two separate parts of South 

Afr ica on the same day, hours apart from each other. The first, classified as an EF 2 hit 

Meqheleng, the informal settlement outside Ficksburg, Free State which devastated shacks 

and homes, uprooted trees, and killed one small child. The second, which hit the informal 

settlement of Duduza, Nigel in the Gauteng province, also classified as EF2 hit hours apart 

from the one that struck Ficksburg. This tornado completely devastated parts of the informal 

settlement and killed two children, destroying shacks and RDP homes.  

 

 

 

 



 

P
a

g
e4

 

Tornado Basics  
What is a tornado?  

A tornado is "a violently rotating column of air, pendant from a cumuliform cloud or 

underneath a cumuliform cloud, and often (but not always) visible as a funnel cloud." 

Literally, in order for a vortex to be classified as a tornado, it must be in contact with the 

ground and the cloud base. Weather scientists haven't found it so simple in practice, however, 

to classify and define tornadoes. For example, the difference is unclear between an strong 

mesocyclone (parent thunderstorm circulation) on the ground, and a large, weak tornado. 

There is also disagreement as to whether separate touchdowns of the same funnel constitute 

separate tornadoes. It is well-known that a tornado may not have a visible funnel. Also, at 

what wind speed of the cloud-to-ground vortex does a tornado begin? How close must two or 

more different tornadic circulations become to qualify as a one multiple-vortex tornado, 

instead of separate tornadoes? There are no firm answers.  

 How do tornadoes form?  

ñwarm moist air meets cold air and dry air "--is a gross oversimplification. Many 

thunderstorms form under those conditions (near warm fronts, cold fronts and drylines 

respectively), which never even come close to producing tornadoes. Even when the large-

scale environment is extremely favorable for tornadic thunderstorms, as in an SPC "High 

Risk" outlook, not every thunderstorm spawns a tornado. The truth is that we don't fully 

understand. The most destructive and deadly tornadoes occur from supercells--which are 

rotating thunderstorms with a well -defined radar circulation called a mesocyclone. 

[Supercells can also produce damaging hail, severe non-tornadic winds, unusually frequent 

lightning, and flash floods.] Tornado formation is believed to be dictated mainly by things 

which happen on the storm scale, in and around the mesocyclone. Recent theories and results 

from the VORTEX program suggest that once a mesocyclone is underway, tornado 

development is related to the temperature differences across the edge of downdraft air 

wrapping around the mesocyclone (the occlusion downdraft).  

 What direction do tornadoes come from?  

Tornadoes can appear from any direction. Most move from southwest to northeast, or west to 

east. Some tornadoes have changed direction amid path, or even backtracked. A tornado can 

double back suddenly, for example, when its bottom is hit by outflow winds from a 

thunderstorm's core. 
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 Does hail always come before the tornado? 

 Rain? Lightning? Utter silence? Not necessarily, for any of those. Rain, wind, lightning, and 

hail characteristics vary from storm to storm, from one hour to the next, and even with the 

direction the storm is moving with respect to the observer. While large hail can indicate the 

presence of an unusually dangerous thunderstorm, and can happen before a tornado, don't 

depend on it. Hail, or any particular pattern of rain, lightning or calmness, is not a reliable 

predictor of tornado threat.  

 How do tornadoes dissipate?  

The details are still debated by tornado scientists. We do know tornadoes need a source of 

instability (heat, moisture, etc.) and a larger-scale property of rotation (vorticity) to keep 

going. There are a lot of processes around a thunderstorm which can possibly rob the area 

around a tornado of either instability or vorticity. One is relatively cold outflow--the flow of 

wind out of the precipitation area of a shower or thunderstorm. Many tornadoes have been 

observed to go away soon after being hit by outflow. For decades, storm observers have 

documented the death of numerous tornadoes when their parent circulations (mesocyclones) 

weaken after they become wrapped in outflow air--either from the same thunderstorm or a 

different one. The irony is that some kinds of thunderstorm outflow may help to cause 

tornadoes, while other forms of outflow may kill tornadoes.  

 Do tornadoes really skip?  

Not in a literal sense, despite what you may have read in many older references, news stories, 

or even damage survey reports. By definition (above), a tornado must be in contact with the 

ground. There is disagreement in meteorology over whether or not multiple touchdowns of 

the same vortex or funnel cloud mean different tornadoes (a strict interpretation). In either 

event, stories of skipping tornadoes usually mean 

There was continuous contact between vortex and ground in the path, but it was too weak to 

do damage; Multiple tornadoes happened; but there was no survey done to precisely separate 

their paths (very common before the 1970s); or There were multiple tornadoes with only 

short separation, but the survey erroneously classified them as one tornado. 

 What happens when two tornadoes come together?  

That is more unusual than it seems, because most video that seems to show tornadoes 

merging actually involves either one tornado, or one among multiple subvortices, going 

behind another. On those very rare occasions when tornadoes do merge, it usually involves a 

larger and stronger tornado that simply draws in and absorbs the lesser circulation, then keeps 

on going.  
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 How long does a tornado last?  

Tornadoes can last from several seconds to more than an hour. The longest-lived tornado in 

history is really unknown, because so many of the long-lived tornadoes reported from the 

early-mid 1900s and before are believed to be tornado series instead. Most tornadoes last less 

than 10 minutes.  

How close to a tornado does the barometer drop? & how far does 

it drop ? 

 It varies. A barometer can start dropping many hours or even days in advance of a tornado if 

there is low pressure on a broad scale moving into the area. Strong pressure falls will often 

happen as the mesocyclone (parent circulation in the thunderstorm) moves overhead or 

nearby. The biggest drop will be in the tornado itself, of course. It is very hard to measure 

pressure in tornadoes since most weather instruments can't survive. A few low-lying, armored 

probes called "turtles" have been placed successfully in tornadoes.  

 What is a waterspout?  

A waterspout is a tornado over water--usually meaning non-supercell tornadoes over water. 

Although waterspouts are always tornadoes by definition; they don't officially count in 

tornado records unless they hit land. They are smaller and weaker than the most intense Great 

Plains tornadoes, but still can be quite dangerous. Waterspouts can overturn boats, damage 

larger ships, do significant damage when hitting land, and kill people  

 How are tornadoes in the northern hemisphere different from 

tornadoes in the southern hemisphere?  

The sense of rotation is usually the opposite. Most tornadoes (but not all!) rotate cyclonically, 

which is counterclockwise in the northern hemisphere and clockwise south of the equator. 

Anticyclonic tornadoes (clockwise-spinning in the northern hemisphere) have been observed, 

however--usually in the form of waterspouts, non-supercell land tornadoes, or anticyclonic 

whirls around the rim of a supercell's mesocyclone. There have been several documented 

cases of cyclonic and anticyclonic tornadoes under the same thunderstorm at the same time.  

 What is a multivortex tornado?  

Multivortex (a.k.a. multiple-vortex) tornadoes contain two or more small, intense subvortices 

orbiting the center of the larger tornado circulation. When a tornado doesn't contain too much 

dust and debris, they can sometimes be spectacularly visible. These vortices may form and 

die within a few seconds, sometimes appearing to train through the same part of the tornado 

one after another. They can happen in all sorts of tornado sizes, from huge "wedge" tornadoes 

to narrow "rope" tornadoes. Subvortices are the cause of most of the narrow, short, extreme 
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swaths of damage that sometimes arc through tornado tracks. From the air, they can 

preferentially mow down crops and stack the stubble, leaving cycloidal marks in fields. 

Multivortex tornadoes are the source of most of the old stories from newspapers and other 

media before the late 20th century which told of several tornadoes seen together at once.  

What is the original F-scale?  

Dr. T. Theodore Fujita developed a damage scale (Fujita 1971, Fujita and Pearson 1973) for 

winds, including tornadoes, which was supposed to relate the degree of damage to the 

intensity of the wind. This scale was the result. The original F-scale should not be used 

anymore, because it has been replaced by an enhanced version. Tornado wind speeds are still 

largely unknown; and the wind speeds on the original F-scale have never been scientifically 

tested and proven. Different winds may be needed to cause the same damage depending on 

how well-built a structure is, wind direction, wind duration, battering by flying debris, and a 

bunch of other factors. Also, the process of rating the damage itself is largely a judgment call-

-quite inconsistent and arbitrary (Doswell and Burgess, 1988). Even meteorologists and 

engineers highly experienced in damage survey techniques often came up with different F-

scale ratings for the same damage. Even with all its flaws, the original F-scale was the only 

widely used tornado rating method for over three decades. The enhanced F-scale takes effect 

1 February 2007.  

 What is the Enhanced F-scale? 

 The Enhanced F-scale (simple table or detailed 95 page PDF) is a much more precise and 

robust way to assess tornado damage than the original. It classifies F0-F5 damage as 

calibrated by engineers and meteorologists across 28 different types of damage indicators 

(mainly various kinds of buildings, but also a few other structures as well as trees). The idea 

is that a "one size fits all" approach just doesn't work in rating tornado damage, and that a 

tornado scale needs to take into account the typical strengths and weaknesses of different 

types of construction. This is because the same wind does different things to different kinds 

of structures. In the Enhanced F-scale, there will be different, customized standards for 

assigning any given F rating to a well built, well anchored wood-frame house compared to a 

garage, school, skyscraper, unanchored house, barn, factory, utility pole or other type of 

structure. In a real-life tornado track, these ratings can be mapped together more smoothly to 

make a damage analysis. Of course, there still will be gaps and weaknesses on a track where 

there was little or nothing to damage, but such problems will be less common than under the 

original F-scale. As with the original F-scale, the enhanced version will rate the tornado as a 

whole based on most intense damage within the path. There are no plans to systematically re-

evaluate historical tornadoes using the Enhanced F-scale. A full PDF document on the 

Enhanced F-scale is online.  
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So if the original F-scale winds were just guesses, why were they 

so specific?  

Excellent question. Original F-scale winds were attached arbitrarily to the damage scale 

based on 12-step mathematical interpolation between the hurricane criteria of the Beaufort 

wind scale, and the threshold for Mach 1 (738 mph). Though the F-scale actually peaked at 

F12 (Mach 1), only F1 through F5 were used in practice, with F0 attached for tornadoes of 

winds weaker than hurricane force. The newer EF-Scale wind groupings were rooted in 

engineering study of wind effects, with the 3-second gust thresholds rounded to the nearest 

values that are divisible by 5.  

Is there such a thing as EF-6?  

For the original F-Scale, Fujita plotted hypothetical winds higher than F5; but as mentioned 

in the previous answer above, they were only guesses. Even if the winds measured by 

portable Doppler radar (32 meters above ground level, roughly 302 mph) had been over 318 

mph, the tornado still would have been rated "only" F5, since that is the most intense possible 

damage level. On the Enhanced F-scale, there is no such thing as "EF6" or higher. Damage--

no matter how "incredible" or how strong the wind--maxes out at EF-5.  

What is a "significant" tornado?  

A tornado is considered "significant" if it was rated EF2 or greater on the Enhanced F scale, 

or at least F2 on the old F-scale. Grazulis (1993) also included killer tornadoes of any damage 

rating in his significant tornado database. It is important to know that those definitions are 

arbitrary, mainly for parsing out more intense tornadoes in scientific research. No tornado is 

necessarily insignificant. Any tornado can kill or cause damage; and some tornadoes rated 

less than EF2 in open areas probably could do EF2 or greater damage if they hit a sufficiently 

well-constructed target.  

 Big fat tornadoes are the strongest ones, right?  

Not necessarily. There is a statistical trend (as documented by NSSL's Harold Brooks) toward 

wide tornadoes having higher damage ratings. This could be related to greater tornado 

strength, more opportunity for targets to damage, or some blend of both. However, the size or 

shape of any particular tornado does not say anything conclusive about its strength. Some 

small "rope" tornadoes still can cause violent damage of EF4 or EF5; and some very large 

tornadoes over a quarter-mile wide have produced only weak damage equivalent to EF0 to 

EF1.  
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 Can't we weaken or destroy tornadoes somehow, like by bombing 

them or sucking out their heat with a bunch of dry ice?  

The main problem with deploying anything packing enough energy to realistically stand a 

chance at affecting a tornado (e.g., hydrogen bomb) is that it would be even more deadly and 

destructive than the tornado itself. Lesser things (like huge piles of dry ice or smaller 

conventional weaponry) would be too hard to deploy in the right place fast enough, and 

would likely not have enough impact to affect the tornado much anyway. Imagine the legal 

problems one would face, too, by trying to bomb or ice a tornado, then inadvertently hurting 

someone or destroying private property in the process. In short--bad idea!  

 How does cloud seeding affect tornadoes?  

Nobody knows, for certain. There is no proof that seeding can or cannot change tornado 

potential in a thunderstorm. This is because there is no way to know that the things a 

thunderstorm does after seeding would not have happened anyway. This includes any 

presence or lack of rain, hail, wind gusts or tornadoes. Because the effects of seeding are 

impossible to prove or disprove, there is a great deal of controversy in meteorology about 

whether it works, and if so, under what conditions, and to what extent.  

 What does a tornado sound like?  

That depends on what it is hitting, its size, intensity, closeness and other factors. The most 

common tornado sound is a continuous rumble, like a nearby train. Sometimes a tornado 

produces a loud whooshing sound, smilar to a waterfall, or the noise of open car windows 

while driving very fast. Tornadoes which are tearing through densely populated areas may be 

producing all kinds of loud noises at once, which collectively may make a tremendous roar. 

Just because you may have heard a loud roar during a damaging storm does not necessarily 

mean it was a tornado. Any intense thunderstorm wind can produce damage and cause a roar.  

 Do tropical cyclones produce waterspouts?  

Yes. Waterspouts--tornadoes over water--have been observed in tropical systems. We don't 

know how many of them happen in tropical cyclones, but a majority probably are from 

supercells. The similarity in Doppler radar velocity signatures over water to tornado-

producing cells in landfalling hurricanes suggests that it may be common, and yet another 

good reason for ships to steer well clear of tropical cyclones.  

 

 

 



 

P
a

g
e1

0
 

 Does tropical cyclone strength or size matter for tornadoes? 

 Often, but not always. Relatively weak hurricanes like Danny (1985) have spawned 

significant supercell tornadoes well inland, as have larger, more intense storms like Beulah 

(1967) and Ivan (2004). In general, the bigger and stronger the wind fields are with a tropical 

cyclone, the bigger the area of favourable wind shear for supercells and tornadoes. But 

supercell tornadoes (whether or not in tropical cyclones) also depend on instability, lift and 

moisture. Surface moisture isn't lacking in a tropical cyclone, but sometimes instability and 

lift are too weak. This is why tropical systems tend to produce more tornadoes in the daytime 

and near any fronts that may get involved in the cyclone circulation. It is also why SPC won't 

always have tornado watches out for every instance of a tropical cyclone affecting land. 

Forecasting Tornadoes 

A tornado,  from  the  Latin  tornare  (to  turn),  is a violent  rotating  column  of  

air  extending  from  a thunderstorm.  Tornadoes  are  amongst  the  most  
violent  and  destructive  of  all  weather  phenomena,  but  despite  the  

significant  amount  of  research  into  the  origin  and  prediction  thereof,  the  
phenomenon  is still  not  fully  understood  or  predictable.  Field  research  on 

tornadoes  is particularly  difficult  due  to  their  short  lifetime,  the  small  area  

affected  by  them  and  the  low  probabili ty  of  occurrence  at  a particular  
point.  

  

Where do they come from? 
  
Tornadoes in South Africa are typically ASSOCIATED  with very hot air masses and severe 

thunderstorms. To date scientists do not know exactly how tornadoes are formed, but all the 

evidence suggests that they develop as a combination of (1) strong SPINNING  effects 

inside a thunderstorm or in the air surrounding the storm and (2) accelerated strong updrafts 

(wind moving vertically in an upward direction). 

One of the more recent theories explains it as follows: Before thunderstorms develop, a 

change in wind direction takes place. The wind speed also increases with height. These two 

factors combined give rise to an invisible, horizontal spinning effect in the lower atmosphere. 

The rising air within the thunderstorm updraft tilts the rotating air from horizontal to vertical 

(figure 1). An area of rotation now extends through much of the storm. Most strong and 

violent tornadoes form within this area of strong rotation. 

http://www.weathersa.co.za/learning/weather-questions/74-what-is-a-tornado
http://www.weathersa.co.za/learning/weather-questions/74-what-is-a-tornado
http://www.weathersa.co.za/learning/weather-questions/74-what-is-a-tornado
http://www.weathersa.co.za/learning/weather-questions/74-what-is-a-tornado
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Figure 1 
There are a few meteorological conditions necessary for tornado formation. Because of the 

scientific nature of this, the conditions are only listed and not further discussed here. 

A deep layer of mid-atmospheric dry air above a moist surface layer Steep moisture and 

temperature gradients High surface temperatures Low level convergence and upper level 

divergence Vertical wind shear (change in wind direction and speed with height) 

Atmospheric instability (air continues to rise once it starts rising) 

 

Characteristics and C lassification 

Damage Path: Not all tornadoes are strong enough to extend down to the surface of the 

earth. If a tornado touches the ground the damage path depends on the POSITION  within 

the thunderstorm where the tornado was generated and the topography. The length and width 

of the path also depends on the speed of the thunderstorm - when the thunderstorm slows 

down, the path of the tornado widens. 

Wind Speed:  It is very difficult, if not impossible, to obtain a direct and reliable wind 

speed record from a tornado. Even in those cases in which standard wind-measuring devices 

have happened to be present in the tornadic path, the actual wind speeds have been well 

above the limits of these devices and, besides this, the wind-speed anemometers have been 

damaged and/or displaced. The only actual measurements currently available are for USA 

tornadoes. Indirect methods of estimating the wind speeds have generally been used. One 

such estimate made for a South African event suggested a wind speed in the order of 350 

km/h. 

Classification: There are several different methods of classifying tornadoes. The most 

commonly used is the Fujita-Pearson scale classification. This system classifies tornadoes in 

six intensities, ranging from F0 (no damage) to F5 (incredible damage). The intensity is based 

on the apparent damage to structures, the extent of the path and other descriptors from which 

wind speeds are then inferred. 65% of the South African tornadoes are classified as F0 or F1 

(light damage), while more than 90% are classified as F0, F1 or F2 (considerable damage) or 

less. The tornado which occurred at Harrismith on 15 November 1998 was classified as F2 

due to the severity of the damage. 

 

 

http://www.weathersa.co.za/learning/weather-questions/74-what-is-a-tornado
http://www.weathersa.co.za/learning/weather-questions/74-what-is-a-tornado
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Types of tornados  

Various types of tornados include the landspout, multiple vortex, and waterspout tornados. 

Waterspouts are characterized by a spiralling funnel-shaped wind current, connecting to a 

large cumulus or cumulonimbus cloud. They are generally classified as non-supercellular 

tornados that develop over bodies of water. Other tornado-like phenomena that exist in nature 

include the dust devil and fire whirls. 

Gale -force winds 

Gale-force winds may blow for a number of consecutive days during the summer months. 

Known as the ñCape Doctorò, these south-easterly or southerly winds can reach up to Gale-

force in strength, usually blowing on clear, hot and sunny days and they are characterised by 

the ñtable clothò over Table Mountain and the Hottentots-Holland mountains to the east of 

Cape Town. Caution needs to be taken, especially when walking in the Cape Town CBD and 

other areas where the wind may be unpredictable! 

These windy conditions are also favourable for runaway fires that could easily become major 

blazes. The Fire Danger Index of a Red Warning for the Cape Metropole will most probably 

be in force during days with a Gale-force wind forecast. The general public are requested to 

APPLY fire-safe practices during these weather conditions - it is advisable not to make fires 

during this time, but especially not in open areas where the risk of a wildfire may be very 

high. 

Precautionary measures to prevent wind damage 

¶ Install straps or additional clips to your roof to secure it to the frame structure, in 

order to prevent roof damage. 

¶ Trim trees and shrubs around your home. 

¶ Determine how and where to secure your boat, should you own one. 

¶ Maintain exterior walls. 

¶ Protect windows and doors with covers or wind shutters. 

¶ Reinforce double entry doors. 

¶ Reinforce or replace damaged garage doors. 

¶ Secure metal siding and metal roofs. 

¶ Secure built-up and single-ply roofs. 

¶ Brace gable-end roof framing. 

¶ Ensure adequate insurance cover for possible storm damage. 

¶ Motorists must watch out for fallen trees, branches and broken power lines along 

roadways. 

¶ Exercise extreme caution in mountainous areas. 
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Advice on severe storms in the Cape 

 During the severe (winter) storms often experienced in the Cape, high wind speeds and 

heavy rain do not tell the whole story ï localised or even wide-spread flooding and sea or 

storm surges along the coastline may also occur! By drafting your own Family Emergency 

Plan (refer to the Family Disaster Preparedness Guidelines) Link to relevant document in 

Resources and identifying all your risks, including those hazards affecting your own 

environment, you can make a POSITIVE contribution to preparedness. 

 Observe these common sense recommendations: 

 During a storm 

¶ Remain indoors during the effects of a storm.  

¶ Should you experience the passage of a storm's eye, you will be under violent storm 

winds and then all of a sudden lull or almost total calm. Do not go outside unless 

emergency repairs are absolutely necessary. The other side of the stormôs eye will 

approach and the winds will rise very rapidly to what they were, possibly from the 

opposite direction.  

¶ The electricity, water, gas and telephone service may be interrupted. Stay calm and 

listen to your radio for the "All Clear." Do not leave your house to sight see.  

After a storm (if you remained at your residence) 

¶ When you go outside, do so during daylight hours. High water can drive snakes, 

animals and insects to high ground.  

¶ Avoid downed wires, escaping gas, downed trees and structurally damaged buildings, 

puddles, etc.  

¶ If you are tired, do not attempt to do anything but the most critical forms of repair. 

Remember, far more people are injured, and possibly killed, after a storm while trying 

to fix things.  

¶ Notify relatives and interested friends that you are safe as it may be impossible for 

them to contact you.  

¶ Check out all utility systems to be sure they are safe before turning them back on.  

¶ If you are on city water, continue to use bottled water until authorized to use the water 

system. If you have your own well, continue to use bottled water until you can have 

your water tested.  

¶ If power has been interrupted, check for the possibility of food spoilage.  

¶ If power is out in your neighbourhood, be patient, the Cityôs Electricity Services / 

Eskom will be aware of it. However, if power comes on in your neighbourhood, but 

not in your residence, call your electricity service.  
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After a storm (if you evacuated your residence) 

¶ Do not attempt to enter a disaster area unless it has been opened and you are a 

resident or worker in that area. If your area is under a curfew, be sure to honour its 

times.  

¶ If your home has been damaged, enter with extreme caution. If you have gas 

connections do not light a match or smoke until you are sure there are no leaks.  

¶ If your home has received damage contact your insurance company. If necessary, 

make arrangements to stay in alternative ACCOMMODATION. 

Tornadoes in South Africa Causes  

by Globerover on March 29, 2010 in South Africa  

Interested in the causes of tornadoes in South Africa? Learn more about South African 

tornado causes... 

The majority of reports that originate from Africa regarding tornadoes refer to events that 

have occurred in South Africa. There are many causes for the tornadoes in South Africa. 

Very few reports of tornadoes are available from other regions in the continent but this in no 

way implies that other regions do not suffer from tornadoes. A hit by a tornadic storm event 

can become a deadly and devastating event for any region. 

Tornadoes in South Africa  

There are different causes of South African tornadoes, which are generally created with 

exceptionally hot air masses accompanied by severe thunderstorms. The majority of the 

tornadoes occurring in South Africa are actually underreported. An F3 tornado event in 1999 

occurred close to the South African metropolis and almost went unreported. The South 

African Weather Service reports that the majority of the tornadoes have occurred in the Free 

State, Gauteng, KwaZulu-Natal and the north end of the area formerly known as Transkei. 

Build -up of a Tornado 

A tornado is a whirling funnel that starts from what appears to be a tube, which starts from a 

cloud and which eventually touches the ground. The bottom often has translucent dust, which 

the strong winds pick up and can be accurately described as a violent rotating column of air. 

Tornadoes are extremely dangerous and powerful storms. The column of whirling air is 

connected to a cloud on top that is usually a cumulonimbus cloud and rarely may also be the 

base of an a cumulus cloud. These look like condensation funnels. A waterspout tornado, 

when it occurs in Africa, occurs in tropical regions that are close to the equator. They are not 

commonly seen at higher altitudes. 

http://globerove.com/author/globerovewip
http://globerove.com/south-africa
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Season for Tornadoes in South Africa  

In the main, tornados occur during mid-summer, which is from November to January in the 

southern hemisphere, where South Africa is. A few tornadoes have also been noticed in 

summer, which is September and October; while others have sporadically hit different areas 

during late summer and occasionally in autumn in February till May. 

Tornadoes usually occur in the late afternoon or early evening from 4 p.m. to 7 p.m. and 65% 

of the tornadoes fall into the category of F0 ï F1 on the Fujita Scale. These are categorized as 

light damage tornadoes. Approximately 25% of the tornadoes can be classified as the F2 

storms, which cause considerable damage. 

There are few tornadoes that have gone above the F3 level. One such event was the Ayliff 

tornado, which afflicted the Eastern Cape region in 1999 and was classified as an F4 tornado. 

There have been at least seven killer tornadoes in the last 60 years that hit South Africa and 

the Ayliff tornado was one of them. It killed 25 individuals and injured more than 500 people. 

The tornado created havoc along a 25 mile path. After that,, in 1952, Albertynesville, South 

Africa suffered a devastating tornado that killed 20 citizens and injured 400 residents of that 

region. 

When and where do tornadoes occur in South Africa 

Occurrence in South Africa  

Tornadoes can occur basically anywhere where a thunderstorm is possible. From an analysis 

of the occurrence of South African tornadoes it became clear that most of them have been 

observed in Gauteng, the Free State, KwaZulu-Natal (along a line from Pietermaritzburg to 

Ladysmith) and the northern region of the former Transkei. In figure 1 the eastern part of the 

country is depicted, showing the more significant events (F2 and F3) from 1905 to 1997. 

Some 65% of the South African tornadoes are classified as F0 or F1 (light damage), while 

more than 90% are classified as F0, F1 or F2 (considerable damage) or less. The tornado 

which occurred at Harrismith on 15 November 1998 was classified as F2 and the Mount 

Ayliff tornado which occurred in the Eastern Cape on 18 January 1999 was classified as F4. 

Tornadoes can occur basically anywhere where a thunderstorm is possible. From an analysis 

of the occurrence of South African tornadoes it became clear that most of them have been 

observed in Gauteng, the Free State, KwaZulu-Natal (along a line from Pietermaritzburg to 

Ladysmith) and the northern region of the former Transkei. There seems to be a preference to 

mountainous areas. 

 

Seasonal Distribution  

The seasonal distribution of South African tornadoes is given in figure 2. Most of the events 

occur in mid-summer from November to January, although a large number of tornadoes have 

occurred in spring and early summer (September and October) and in the late summer and 

autumn (February to May). It is also worth mentioning that most tornado events (for which 

http://www.weathersa.co.za/learning/weather-questions/75-when-and-where-do-tornadoes-occur-in-south-africa
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the time of the day were available) occurred in the late afternoon or early evening, typically 

between 16:00 and 19:00. 

 

Figure 2 

 

Signs of An Approaching Tornado  

 

A man watching a nearby tornado 

Learn to spot a tornado before it is too late. 

Signs of an approaching tornado include: 

¶ the sky turning to a greenish black color 

¶ debris drops from the sky 

¶ sounds similar to a waterfall or rushing air. 

¶ A funnel-shaped cloud appears with other clouds moving quickly towards it. 
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What is the Fujita Scale? 

Tornadoes are measured using a scale that measures the amount of damage the tornado has 

caused. It was developed by T. Theodore Fujita of the University of Chicago, USA and this 

scale is known as the Fujita Tornado Intensity Scale. 

F0 or gale tornado: Some damage to chimneys; breaks branches off trees; pushes over 

shallow-rooted trees; damages sign boards. 

F1 or moderate tornado: The lower limit is the beginning of hurricane wind speed; 

peels surface off roofs; mobile homes pushed off foundations or overturned; moving cars 

pushed off the roads; attached garages may be destroyed. 

F2 or significant tornado: Considerable damage. Roofs torn off frame houses; mobile 

homes demolished; boxcars pushed over; large trees snapped or uprooted; light object 

missiles generated. 

F3 or severe tornado: Roof and some walls torn off well constructed houses; trains 

overturned; most trees in forest uprooted 

F4 or devastating tornado: Well-constructed houses levelled; structures with weak 

foundations blown off some distance; cars thrown and large missiles generated. 

F5 or incredible tornado: Strong frame houses lifted off foundations and carried 

considerable distances to disintegrate; car sized missiles fly through the air in excess of 100 

meters; trees debarked; steel reinforced concrete structures badly damaged. 

F6 or inconceivable tornado: These winds are very unlikely. The small area of damage 

they might produce would probably not be recognizable along with the mess produced by F4 

and F5 wind that would surround the F6 winds. Missiles, such as cars and refrigerators would 

do serious secondary damage that could not be directly identified as F6 damage. If this level 

is ever achieved, evidence for it might only be found in some manner of ground swirl pattern, 

for it may never be identifiable through engineering studies. 

 

 

 

 

 

http://www.weathersa.co.za/learning/educational-questions/56-what-is-the-fujita-scale
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The Tornado Scale  

The Fujita-Pearson scale or more popularly known as the F scale is used to measure the 

intensity of a tornado based on the amount of damage done by a passing tornado over an 

area.   

The F scale rates a tornado from F0 all the way to F5 with a F5 tornado having the fastest 

wind speeds and causing the most damage. 

 

 

 

 

 

 

 

An F0 Tornado  

¶ Have wind speeds between 64-116 km/h 

¶ Causes light damage. 

¶ Branches break off of trees and pushes over smaller trees. 

An F1 Tornado  
¶ Have wind speeds between 117-180 km/h 

¶ Causes moderate damage. 

¶ Tiles break off of roofs.  Cars and trailers gets pushed 

An F2 Tornado  
¶ Have wind speeds between 182-253 km/h 

¶ Causes considerable damage. 

¶ Roofs get torn off.  Big trees get toppled.  Mobile homes are destroyed.  Heavy cars are 

lifted and thrown. 
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An F3 Tornado  
¶ Have wind speeds between 254ï330 km/h 

¶ Causes Severe Damage. 

¶ Roofs torn off even on the well-constructed structures.  Trains are overturned. 
 

An F4 Tornado  
¶ Have wind speeds between 333-418 km/h 

¶ Causes Catastrophic Damage 

¶ Well-constructed structures are levelled.  Structures with weak foundations are blown away. 

An F5 Tornado  

¶ Have wind speeds between 420ï512 km/h 

¶ Causes Total Damage 

¶ Few if any structures are left standing.   Cars become missiles flying in the air. 

 

Tornado Safety  

What should I do in case of a tornado?  

That depends on where you are. This list of tornado safety tips covers most situations.  

 What is a tornado watch?  

A tornado watch defines an area shaped like a parallelogram, where tornadoes and other 

kinds of severe weather are possible in the next several hours. It does not mean tornadoes are 

imminent, just that you need to be alert, and to be prepared to go to safe shelter if tornadoes 

do happen or a warning is issued. This is the time to turn on local TV or radio, turn on and set 

the alarm switch on your weather radio, make sure you have ready access to safe shelter, and 

make your friends and family aware of the potential for tornadoes in the area. The Storm 

Prediction Center issues tornado and severe thunderstorm watches; here is an example. For 

more information on tornado watches and other SPC bulletins, go here.  

 What is a tornado warning? 

 A tornado warning means that a tornado has been spotted, or that Doppler radar indicates a 

thunderstorm circulation which can spawn a tornado. When a tornado warning is issued for 

your town or county, take immediate safety precautions. local NWS offices issue tornado 

warnings.  
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 Do mobile homes attract tornadoes?  

Of course not. It may seem that way, considering most tornado deaths occur in them, and that 

some of the most graphic reports of tornado damage come from mobile home communities. 

The reason for this is that mobile homes are, in general, much easier for a tornado to damage 

and destroy than well-built houses and office buildings. A brief, relatively weak tornado 

which may have gone undetected in the wilderness, or misclassified as severe straight-line 

thunderstorm winds while doing minor damage to sturdy houses, can blow a mobile home 

apart. Historically, mobile home parks have been reliable indicators, not attractors, of 

tornadoes.  

 Long ago, I was told to open windows to equalize pressure. Now I 

have heard that's a bad thing to do. Which is right? 

 Opening the windows is absolutely useless, a waste of precious time, and can be very 

dangerous. Don't do it. You may be injured by flying glass trying to do it. And if the tornado 

hits your home, it will blast the windows open anyway.  

 I've seen a video of people running under a bridge to ride out a 

tornado. Is that safe?  

Absolutely not! Stopping under a bridge to take shelter from a tornado is a very 

dangerous idea, for several reasons: 

Deadly flying debris can still be blasted into the spaces between bridge and grade, and 

impaled in any people hiding there. 

Even when strongly gripping the girders (if they exist), people may be blown loose, out from 

under the bridge and into the open--possibly well up into the tornado itself. Chances for 

survival are not good if that happens. 

The bridge itself may fail, peeling apart and creating large flying objects, or even collapsing 

down onto people underneath. The structural integrity of many bridges in tornado winds is 

unknown--even for those which may look sturdy. 

Whether or not the tornado hits, parking on traffic lanes is illegal and dangerous to yourself 

and others. It creates a potentially deadly hazard for others, who may plow into your vehicle 

at full highway speeds in the rain, hail, and/or dust. Also, it can trap people in the storm's 

path against their will, or block emergency vehicles from saving lives. 

The people in that infamous video were extremely fortunate not to have been hurt or killed. 

They were actually not inside the tornado vortex itself, but instead in a surface inflow jet--a 

small belt of intense wind flowing into the base of the tornado a few dozen yards to their 

south. Even then, flying debris could have caused serious injury or death. More recently, on 3 
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May 1999, two people were killed and several others injured outdoors in Newcastle and 

Moore OK, when a violent tornado blew them out from under bridges on I-44 and I-35. 

Another person was killed that night in his truck, which was parked under a bridge. For more 

information, meteorologist Dan Miller of NWS Duluth has assembled an online slide 

presentation about this problem.  

 So if I'm in a car, which is supposed to be very unsafe, and 

shouldn't get under a bridge, what can I do?  

Vehicles are notorious as death traps in tornadoes, because they are easily tossed and 

destroyed. Either leave the vehicle for sturdy shelter or drive out of the tornado's path. When 

the traffic is jammed or the tornado is bearing down on you at close range, your only option 

may be to park safely off the traffic lanes, get out and find a sturdy building for shelter, if 

possible. If not, lie flat in a low spot, as far from the road as possible (to avoid flying 

vehicles). However, in open country, the best option is to escape if the tornado is far away. If 

the traffic allows, and the tornado is distant, you probably have time to drive out of its path. 

Watch the tornado closely for a few seconds compared to a fixed object in the foreground 

(such as a tree, pole, or other landmark). If it appears to be moving to your right or left, it is 

not moving toward you. Still, you should escape at right angles to its track: to your right if it 

is moving to your left, and vice versa--just to put more distance between you and its path. If 

the tornado appears to stay in the same place, growing larger or getting closer--but not 

moving either right or left--it is headed right at you. You must take shelter away from the car 

or get out of its way fast! If the tornado starts to hit your car, get as low as you can while 

staying in your seatbelt, leaning down and away from the windows and windshield as far as 

possible.  

 I have a basement, and my friend said to go to the southwest 

corner in a tornado. Is that good?  

Not necessarily. The SW corner is no safer than any other part of the basement, because 

walls, floors and furniture can collapse (or be blown) into any corner. The "safe southwest 

corner" is an old myth based on the belief that, since tornadoes usually come from the SW, 

debris will preferentially fall into the NE side of the basement. There are several problems 

with this concept, including: 

Tornadoes are not straight-line winds, even on the scale of a house, so the strongest wind may 

be blowing from any direction; and 

Tornadoes themselves may arrive from any direction. 

In a basement, the safest place is under a sturdy workbench, mattress or other such 

protection--and out from under heavy furniture or appliances resting on top of the floor 

above.  
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 What is a safe room?  

So-called "safe rooms" are reinforced small rooms built in the interior of a home, which are 

fortified by concrete and/or steel to offer extra protection against tornadoes, hurricanes and 

other severe windstorms. They can be built in a basement, or if no basement is available, on 

the ground floor. In existing homes, interior bathrooms or closets can be fortified into "safe 

rooms" also. FEMA has more details online.  

 What about community tornado shelters?  

Community tornado shelters are excellent ideas for apartment complexes, schools, mobile 

home parks, factories, office complexes and other facilities where large groups of people live, 

work or study. FEMA has some excellent design and construction guidance for these kinds of 

shelters; and a licensed engineer can help customize them to the needs of your facility.  

 What about tornado safety in sports stadiums or outdoor 

festivals?  

Excellent question--and a very, very disturbing one to many meteorologists. Tornadoes have 

passed close to such gatherings on a few occasions, including a horse race in Omaha on 6 

May 1975 and a crowded dog track in West Memphis AR on 14 December 1987. A supercell 

without a tornado hit a riverside festival in Ft. Worth in 1995, catching over 10,000 people 

outdoors and bashing many of them with hail bigger than baseballs. Just in the last few years, 

tornadoes have hit the football stadium for the NFL Tennessee Titans, and the basketball 

arena for the NBA Utah Jazz. Fortunately, they were both nearly empty of people at the time. 

There is the potential for massive death tolls if a stadium or fairground is hit by a tornado 

during a concert, festival or sporting event, even with a warning in effect. Fans may never 

know about the warning; and even if they do, mass-panic could ensue and result in casualties 

even if the tornado doesn't hit. Stadium and festival managers should work with local 

emergency management officials to develop a plan for tornado emergencies--both for crowd 

safety during the watch and warning stages, and (similar to a terrorism plan) for dealing with 

mass casualties after the tornado.  

 I am a school administrator, and I don't know where to start with 

developing a safety plan. Can you help?  

Gladly. Every school is different, so a safety plan which works fine for one may not be well-

suited for another. There is a website with preparedness tips for school administrators which 

can provide helpful tips in devising a safety plan. These strategies can be adapted for nursing 

homes, dorms, barracks and similar structures as well.  

 I am seeking advice to protect employees in a large, one-story commercial building that has 

pre-poured cement outer walls and a metal roof. We have no basement, the interior offices 
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are drywall partitions with a dropped ceiling and there does not appear to be any area that is 

secure. The local fire department has no suggestions. This manner of construction is very 

common; however, it's hard to know the integrity of any particular building without an 

engineering analysis, preferably by hiring a specialist with experience in wind engineering. 

My experience doing damage surveys is that large-span, pre-fab, concrete and metal beam 

buildings are very sturdy up to a "failure point"--which can vary a lot from site to site--but 

then crumple quickly and violently once that threshold is reached. A concrete-lined (and -

topped) safe room with no windows is recommended. This is an emergency bunker that may 

double as a restroom, break room or employee lounge, but should be big enough to fit all 

occupants in the event of a warning. For more information on safe rooms, see FEMA's safe 

room page, which deals mainly with residential construction, but which can be adapted for 

office use. FEMA also has posted a page on in-hospital shelter in Kansas, that may be useful 

for this purpose also. The Wind Engineering Research Center at Texas Tech University also 

provides guidance about shelters.  

 What would happen if a large, violent tornado hit a major city 

today?  

This has happened on several occasions, including in parts of Oklahoma City on May 3, 1999 

and Birmingham on 27 April 2011. Because of excellent, timely watches and warnings and 

intense media coverage of the Oklahoma tornado long before it hit, only 36 people were 

killed. The damage toll exceeded $1 billion. Still, it did not strike downtown, and passed over 

many miles of undeveloped land. Moving the same path north or south in the same area may 

have led to much greater death and damage tolls. The threat exists for a far worse disaster! 

Placing the same tornado outbreak in the Dallas-Ft. Worth Metroplex, especially during rush 

hour gridlock (with up to 62,000 vehicles stuck in the path), the damage could triple what 

was done in Oklahoma. There could be staggering death tolls in the hundreds or thousands, 

and overwhelmed emergency services. Ponder the prospect of such a tornado's path in 

downtown Dallas, for example. The North Texas Council of Governments and NWS Ft. 

Worth has compiled a very detailed study of several such violent tornado disaster scenarios in 

the Metroplex, which could be adapted to other major metro areas as well.  

 Could we have some sort of alert system where a computer 

automatically calls people in a tornado warning to let them know 

they could be in danger?  

This idea has some merit. Right now, though, there are several logistical problems. First, a 

tornado may take out phone lines, or the power to run them. Barring that, the phone network 

reaches saturation pretty easily if someone (or something) tries to try to dial thousands of 

numbers at once. Finally, people would need to be patient and willing to accept a majority of 

false alarm calls. Most tornado warnings do not contain tornadoes, because of the 

uncertainties built into tornado detection which we can't yet help. And even when a tornado 



 

P
a

g
e2

4
 

happens, it usually hits only a tiny fraction of the warned area (again, because of forecasting 

uncertainties); so most people called by the automated system would not be directly hit.  

 Ar e there smartphone apps that offer warnings for tornadoes and 

other kinds of dangerous weather? 

 Yes, private companies have developed several apps that relay NWS tornado warnings to 

smartphones, based on their location and/or user-specified places. For example, you can set 

some apps to always provide warnings for certain ZIP codes or addresses of interest away 

from your current location, such as those of your home, business, or friends and loved ones. 

We cannot endorse any particular apps, but a search in your device provider's app store 

should yield some that are highly rated, along with reviews by users. Also, some local 

governments have enacted warning-alert systems that alarm phones in their jurisdictions 

when warnings are issued. Please check with your local emergency management agency to 

see if such a system is in place in your area, or soon will be. Caution: cell-phone warnings 

cannot work if the phone system is disabled, and might fail or be delayed if the network is 

overloaded (as can happen during a major storm or other disaster).  

 I recently moved from the Plains and noticed that there are no 

"tornado warning" sirens here. Is this because tornadoes don't 

occur here? 

 Isn't it required to have sirens everywhere? There is no nationwide requirement for tornado 

sirens. Siren policy is local and varies from place to place. The National Weather Service has 

no control over sirens or siren policy. The NWS issues watches and warnings; but it is up to 

the local governments to have a community readiness system in place for their citizens. In 

conversations with emergency managers and spotter coordinators, I have found that the two 

most common reasons for a lack of sirens are low budgets and the misconception that 

tornadoes cannot happen in an area. Your city and/or county emergency manager would be 

the first person to query about the tornado preparedness program in your community. 

Remember: outdoor sirens are for outdoor use. Everyone should have ways to receive 

warnings besides sirens.  

 Our office would like to print signs (universal symbol image type 

signs) similar to "emergency exit," "fire extinguisher," etc. that could 

be used to identify designated tornado shelter areas. Can you 

provide me with a graphic or something I can use?  

Sure! There isn't a universal tornado shelter symbol yet. Any such sign should be very bold 

and noticeable--yet designed to be simple, with minimal visual clutter, so even a small child 
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can recognize it. In response to this question, here is one possible tornado shelter sign which 

may be printed and used freely. There are also versions with arrows pointing right, left, up, 

and down. The signs ideally should be printed in color, on heavy card stock or sticker paper 

for durability.  

What are the main cloud types? 

The recognition of a cloud by having a name and being in a certain class is a 

useful INDICATION  of the nature of a cloud and the atmospheric movements and 

processes which are present. Classification is based on heights, appearance, whether the 

cloud consists of liquid water or ice, on the processes which lead to the formation of the 

clouds. Clouds are classified as low, middle or high level according to their base heights. 

There are three cloud forms, namely stratiform, cumuliform and cirriform cloud. Stratiform 

cloud are layers of cloud formed by widespread ascent and cumuliform cloud form as air 

rises by convection, while fibrous cloud composed of ice crystals are called cirriform cloud. 

There are then basic cloud types: 

 

Cirrus (Ci)   

 

Formation 

High-level ASCENT  

Shape due to wind shear 

 

Characteristics 

White, without shading 

Delicate filaments 

Patches of narrow bands 

Fibrous or silky appearance 

Hook-shaped feathery filaments 

Composed of ice crystals 

 

Precipitation 

None 

 

 

 

 

 

 

http://www.weathersa.co.za/learning/weather-questions/77-what-are-the-main-cloud-types
http://www.weathersa.co.za/learning/weather-questions/77-what-are-the-main-cloud-types
http://www.weathersa.co.za/learning/weather-questions/77-what-are-the-main-cloud-types
http://www.weathersa.co.za/learning/weather-questions/77-what-are-the-main-cloud-types
http://www.weathersa.co.za/learning/weather-questions/77-what-are-the-main-cloud-types
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Cirrocumulus (Cc) 

 
Formation 

Convection 

Develops from cirrus of cirrostratus 

 

Characteristics 

Thin white patch, sheet or layer 

Very small elements - grains, ripples 

Width of less than one finger held at arm's length 

Merged or separate 

More or less regularly arranged 

 

Precipitation 

None 

 

Cirrostratus (Cs)   

 

Formation 

Widespread upper-level ASCENT  

 

Characteristics 

Transparent whitish veil 

Fibrous or smooth 

May cover whole sky 

Commonly produces halo 

 

Precipitation 

None 

 

 

 

http://www.weathersa.co.za/learning/weather-questions/77-what-are-the-main-cloud-types
http://www.weathersa.co.za/learning/weather-questions/77-what-are-the-main-cloud-types
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Altocumulus (Ac)  

 

Formation 

Convection 

Wave flow near mountains 

 

Characteristics 

Grey, featureless sheet or layer cloud 

Usually waved or in lumps or layers 

May be lens-shaped near mountains or islands 

White or grey or both white and grey 

Smallest elements have apparent width of two fingers when held at arm's length 

 

Precipitation 

Virga 

Light showers occasionally 

 

Altostratus (As)  

 

Formation 

Widespread ASCENT  

 

Characteristics 

Grey, featureless sheet or layer cloud 

Can be fibrous or uniform 

Covers whole or part of sky 

Sun shines weakly (as if  through ground glass) 

Great horizontal extent 

 

Precipitation 

Rain 

http://www.weathersa.co.za/learning/weather-questions/77-what-are-the-main-cloud-types
http://www.weathersa.co.za/learning/weather-questions/77-what-are-the-main-cloud-types
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Nimbostratus (Ns)  

 

Formation 

Widespread ascent 

 

Characteristics 

Dark grey cloud layer 

Generally covering the sky 

Dense and thick enough to hide sun or moon 

Base indistinct as a result of continuous rain or snow 

Base often lower than 2 500 meters 

 

Precipitation 

Rain or snow - almost continuous 

 

C umulus (Cu) 

 

Formation 

Convection 

Surface heating 

Instability 

 

Characteristics 

Detached cloud 

Develops vertically upwards 

In the form of turrets, towers 

Tops domed or cauliflower-shaped 

Shaped outlines 

Sunlit parts are bright white 

Base nearly horizontal, relatively dark 

Size depends on stage of development 
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Precipitation 

Showers of rain 

Snow from large cumulus 

 

Cumulonimbus (Cb) 

 

Formation 

Convection 

Surface heating 

Instability 

 

Characteristics 

Bulging, dense cloud masses 

Huge cumulus cloud 

Fibrous top, often anvil-shaped or plume shaped 

Base dark and stormy looking 

Thunder and lightning common 

Low tattered clouds below base 

Associated with gusts and squalls 

 

Precipitation 

Showers of rain, snow - may be heavy 

Hail 

 

Stratocumulus (Sc)  

 

Formation 

Spreading out of cumulus (usually evenings) 

Turbulent mixing under stable layer 

 

Characteristics 

Grey or white layer with darker areas 

Often regular undulations 
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Elements have apparent width of three or more fingers when extended at arms length 

 

Precipitation 

Occasional light rain 

Drizzle 

 

Stratus (St)  

 

Formation 

Low-level ascent or cooling Due to Precipitation that has saturated the air Lifting fog or mist. 

 

Characteristics 

Grey uniform layer May be continuous or patchy Resembling fog, but not on the ground May 

appear as shreds of fragments below nimbostratus May cover tops of mountains or hills. 
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Build your own steel reinforced storm shelter 

By Mike Szczys 

 

The last few years have seen a lot of dangerous storms rip through middle section of the 

United States. Weôre surprised to hear that many residents in that part of the country donôt 

have basements to take refuge in when in imminent danger. But a resourceful hacker will 

always be able to find a way to improve their own situation. This example is particularly 

useful. Itôs a steel storm shelter which opens into the garage. 

It all starts with a cage made of square tube. With the skeleton fully assembled it is wrapped 

in steel plate, adding weld joints running nearly the entire length of each of the cageôs ribs. 

The image at the left shows the steel door frame clamped in position. Check out the finished 

version on the right after the shelter has been slid into place and bolted to the concrete slab. 

The Reedit discussion includes a debate on whether the door should swing in or out. 

Swinging out means you could be trapped if the opening is blocked by debris. But there may 

be scientific research that proves this is a better orientation. Either way, we hope the three 

dead bolts, door latch, and heavy-duty hinges will stand up to the pressure if this is ever used. 

 

 

 

 

 

http://hackaday.com/author/mikehackaday/
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TORNADO SURVIVAL KIT SUPPLIES  

Survival Kit #1 Food and Water : Supplies are needed for your entire family for (7) 

days. Get more containers if needed. Perishables should be refreshed at least every 6 months. 

In the event of an extreme tornado your survival will depend on your survival 

kit preparations. Collect the following and store your kit in your shelter area. 

¶ Water ï (1) gallon container of water per person and animal (buy sealed gallons of water 

that will safely keep for longer periods. If using tap water, it must be replaced every 6 ï 

8 weeks. 

¶ Power bars, cereal bars, granola trail mix, dried fruit, jerky 

¶ Several bags of hard candies 

¶ Canned fruit, canned tuna 

¶ Canned juices, Gatorade, Ensure 

¶ Manual can opener 

¶ Peanut butter 

¶ Infant chewable vitamins 

¶ Baby foods 

¶ Baby wipes/disinfectant wipes for hand washing 

¶ Pet food and pet chews, a bowl for pet water 

¶ Plastic silverware and dishes 

¶ (2) Plastic trash bags: One for trash; other to keep things dry. 

¶ Paper towels and toilet paper 

¶ Aspirin; baby aspirin 

¶ Important medications 

Important documents: Make an accordion folder and put copies of these documents in 

Kit #2. Copies of: driverôs license, birth certificates, passports, home owners & car insurance 

policies and names of all agents, marriage license, important legal papers, important pet info 

(rabies certificates), list of important phone numbers, copies of credit cards, prescription 

medicals, precious family pictures and anything else you think you may want to remember in 

the event of a total loss. 

Kit #2:  Emergency Essentials 

¶ Weather radio (hand crank is most reliable) 

¶ Battery powered radio; extra batteries 

¶ Duct tape 

¶ (2) large plastic trash bags 
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¶ First Aid Kit w/scissors 

¶ Two flashlights with extra batteries 

¶  (5) Emergency Candles/ matches 

¶ Electric lantern 

¶ Handheld toy for kids for long period of time in seclusion. 

¶ Thermal blankets 

¶ Cash 

¶ Pet leases/pet meds 

¶ Deck of cards to wait out the storm 

¶ Accordion file of important documents 

¶ Extra socks for everyone 

¶ Plastic ponchos with hoods (walmart .88 cents) 

¶ Toothbrushes and toothpaste 

¶ (4) light sticks 

¶ Safety Whistle 

¶ (4) dust masks 

¶ 50 water purification tablets 

¶ Multi -function swiss army knife 

¶ disposable litter box for kitty 

¶ Work Gloves and vinyl gloves 

¶ 50 ft Nylon Cord 

¶ Ziploc bags for waste products 

¶ doggie sanitation bags for doggie 

¶ Tube tent 

¶ Gas shutoff wrench for gas turn off if needed. 

Some additional essentials to put in the shelter area where possible: 

A change of clothes, shoes, extra blankets, pillow, extra keys to cars, bicycle helmet (where 

them), coats for kids. If living in very rural areas, it may be good to have a small propane 

stove, extra propane bottles, and generator in case it takes a while for help to arrive. You may 

have to camp outside after the storm is past before help arrives. 

You are now physically prepared in the event of a tornado alert. Congratulations!!!  
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Tornado Damaging 

How is tornado damage rated?  

The most widely used method worldwide, for over three decades, was the F-scale developed 

by Dr. T. Theodore Fujita. In the U. S., and probably elsewhere within a few years, the new 

Enhanced F-scale is becoming the standard for assessing tornado damage. In Britain, there is 

a scale similar to the original F-scale but with more divisions; for more info, go to the 

TORRO scale website. In both original F- and TORRO-scales, the wind speeds are based on 

calculations of the Beaufort wind scale and have never been scientifically verified in real 

tornadoes. Enhanced F-scale winds are derived from engineering guidelines but still are only 

judgmental estimates. Because: 

Nobody knows the "true" wind speeds at ground level in most tornadoes, and The amount of 

wind needed to do similar-looking damage can vary greatly, even from block to block or 

building to building, ...damage rating is (at best) an exercise in educated guessing. Even 

experienced damage-survey meteorologists and wind engineers can and often do disagree 

among themselves on a tornado's strength.  

 Who surveys tornado damage?  

What's the criteria for the National Weather Service to do a survey? This varies from place to 

place; and there are no rigid criteria. The responsibility for damage survey decisions at each 

NWS office usually falls on the Warning-Coordination Meteorologist (WCM) and/or the 

Meteorologist in Charge (MIC). Budget constraints keep every tornado path from having a 

direct ground survey by NWS personnel; so spotter, chaser and news accounts may be used to 

rate relatively weak, remote or brief tornadoes. Killer tornadoes, those striking densely 

populated areas, or those generating reports of exceptional damage are given highest priority 

for ground surveys. Most ground surveys involve the WCM and/or forecasters not having 

shift responsibility the day of the survey. For outbreaks and unusually destructive events--

usually only a few times a year--the NWS may support involvement by highly experienced 

damage survey experts and wind engineers from elsewhere in the country. Aerial surveys are 

expensive and usually reserved for tornado events with multiple casualties and/or massive 

degrees of damage. Sometimes, local NWS offices may have a cooperative agreement with 

local media or police to use their helicopters during surveys.  

 How can a tornado destroy one house and leave the next one 

almost unscratched? 

 Most of the time, this happens either with multiple-vortex tornadoes or very small, intense 

single-vortex tornadoes. The winds in most of a multivortex tornado may only be strong 
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enough to do minor damage to a particular house. But one of the smaller embedded 

subvortices, perhaps only a few dozen feet across, may strike the house next door with winds 

over 200 mph, causing complete destruction. Also, there can be great differences in 

construction from one building to the next, so that even in the same wind speed, one may be 

flattened while the other is barely nicked. For example, a flimsy, unanchored mobile home 

may be obliterated while all surrounding objects suffer little or no damage.  

 How do tornadoes do some weird things, like drive straw into trees, 

strip road pavement and drive splinters into bricks?  

The list of bizarre things attributed to tornadoes is almost endless. Much of it is folklore; but 

there are some weird scenes in tornado damage. Asphalt pavement may strip when tornado 

winds sandblast the edges with gravel and other small detritus, eroding the edges and causing 

chunks to peel loose from the road base. Storm chasers and damage surveyors have observed 

this phenomenon often after the passage of a violent tornado. With a specially designed 

cannon, wind engineers at Texas Tech University have fired boards and other objects at over 

100 mph into various types of construction materials, duplicating some of the kinds of 

"bizarre" effects, such as wood splinters embedded in bricks. Intense winds can bend a tree or 

other objects, creating cracks in which debris (e.g., hay straw) becomes lodged before the tree 

straightens and the crack tightens shut again. All bizarre damage effects have a physical 

cause inside the roiling maelstrom of tornado winds. We don't fully understand what some of 

those causes are yet, however; because much of it is almost impossible to simulate in a lab.  

 I've heard about tornadoes picking up objects and carrying them 

for miles. Does this happen? Who does research on it?  

Yes, numerous tornadoes have lofted (mainly light) debris many miles into the sky, which 

was then blown by middle- and upper-atmospheric winds for long distances. The vertical 

winds in tornadoes can be strong enough to temporarily levitate even heavy objects if they 

have a large face to the wind or flat sides (like roofs, walls, trees and cars), and are strong 

enough to carry lightweight objects tens of thousands of feet high. Though the heaviest 

objects, such as railroad cars, can only be airborne for short distances, stories of checks and 

other papers found over 100 miles away are often true. The Worcester MA tornado of 9 June 

1953 carried mattress pieces high into the thunderstorm, where they were coated in ice, 

before they fell into Boston Harbor. Pilots reported seeing debris fluttering through the air at 

high altitude near the thunderstorm which spawned the Ruskin Heights MO tornado of 20 

May 1957. There is a research group at the University of Oklahoma which studies tornado 

debris flight. If you personally know of a case of tornado debris carried long-distance, they 

have a hotline you can call to report it.  
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 How does the damage from tornadoes compare to that of 

hurricanes?  

The differences are in scale. Even though winds from the strongest tornadoes far exceed that 

from the strongest hurricanes, hurricanes typically cause much more damage individually and 

over a season, and over far bigger areas. Economically, tornadoes cause about a tenth as 

much damage per year, on average, as hurricanes. Hurricanes tend to cause much more 

overall destruction than tornadoes because of their much larger size, longer duration and their 

greater variety of ways to damage property. The destructive core in hurricanes can be tens of 

miles across, last many hours and damage structures through storm surge and rainfall-caused 

flooding, as well as from wind. Tornadoes, in contrast, tend to be a few hundred yards in 

diameter, last for minutes and primarily cause damage from their extreme winds. 

 Where can I find free pictures of tornado damage? 

 We have some public domain images of typical examples of F0 through F5 tornado damage 

linked from this FAQ's F-scale page. Otherwise, public-domain tornado damage pictures are 

scattered among various National Weather Service websites. Because web addresses change 

so often, we don't maintain a listing of them here; but you can start your search at this map of 

all NWS websites. Browse around for damage survey photos in severe weather and tornado 

event sections of local NWS office pages; and please make sure the photos are not 

copyrighted before using them. If there are any doubts, or to get permission to use 

copyrighted material, e-mail the webmaster at that office. If you want hardcopies for research 

projects, the best bet is to download and print public-domain images from a high-quality 

color printer. Even when using public-domain images, you should give proper credit to the 

source. Historical archives at local and college libraries might have public-domain hardcopy 

prints of historical tornado damage in your area.  

What is the Beaufort Wind Scale? 

This scale was developed by Sir Francis Beaufort, around 1805 to gauge wind speed without 

the aid of instrumentation. 

 

Force 1 APPLIES  where a 1-3 knot wind is observed producing light air. At sea you will 

observe small wavelets with crests of glassy appearance and on land leaves rustle and vanes 

begin to move. 

 

Force 2 APPLIES where a 4-6 knot wind is observed producing light breezes. At sea you 

will observe small wavelets with crests of glassy appearance and on land you will feel the 

wind in your face, leaves rustle and vanes begin to move. 

 

Force 3 APPLIES where a 7-10 knot wind is observed producing a gentle breeze. At sea 

you will observe large wavelets and crests will begin to break producing scattered whitecaps 

and on land leaves and small twigs are in in motion and light flags are extended. 

http://www.weathersa.co.za/learning/educational-questions/59-what-is-the-beaufort-wind-scale
http://www.weathersa.co.za/learning/educational-questions/59-what-is-the-beaufort-wind-scale
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Force 4 APPLIES where a 11-16 knot wind is observed producing a moderate breeze. At 

sea you will observe 0.5-1.25 meter waves with numerous whitecaps and on land leaves and 

loose paper are raised up, flags flap and small branches move. 

  

Force 5 APPLIES where a 17-21 knot wind is observed producing a fresh breeze. At sea 

you will observe 1.25-2.5 meter waves with many whitecaps and some spray and on land 

small trees begin to sway and flags flap ripple. 

  

Force 6 APPLIES where a 22-27 knot wind is observed producing a strong breeze. At sea 

you will observe 2.5-4 meter waves whitecaps everywhere and more spray and on land large 

branches are in motion and you will hear whistling in wires. 

  

Force 7 APPLIES where a 28-33 knot wind is observed producing a near gale. At sea you 

will observe 4-6 meter waves with white foam blowing in streaks and on land whole trees are 

in motion and you will encounter resistance when walking against the wind. 

 

Force 8 Applies where a 34-40 knot wind is observed producing a gale. At sea you will 

observe 4-6 meter waves with the edges of their crests beginning to break and foam blowing 

in streaks and on land whole trees are in motion and you will encounter resistance when 

walking against the wind. 

 

Force 9 Applies where a 41-47 knot wind is observed producing a strong gale. At sea you 

will observe 4-6 meter waves and the sea begins to roll with dense steaks of foam and on land 

slight structural damage occurs with shingles blown of roofs. 

 

Force 10 Applies where a 48-55 knot wind is observed producing a storm. At sea you will 

observe 6-9 meter waves in a churning white sea with heavy rolling and reduced visibility 

and on land trees are broken or uprooted and considerable slight structural damage occurs. 

 

Force 11 Applies where a 56-63 knot wind is observed producing a violent storm. At sea 

you will observe 9-14 meter waves with white foam patches and reduced visibility and on 

land there is widespread damage and structures. 

 

Force 12 Applies where a 64+ knot wind is observed producing a hurricane. At sea you 

will observe 14+ meter waves while at sea with driving spray and visibility is seriously 

affected and on land there is severe and extensive damage. 
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Beaufort Scales (Wind Speed) 

Force 
Speed 

Name 
Conditions 

at Sea 

Conditions 

on Land knots km/h mi/h 

0 < 1 < 2 < 1 Calm Sea like a mirror. Smoke rises vertically. 

1 1-3 1-5 1-4 Light air Ripples only. 
Smoke drifts and leaves 

rustle. 

2 4-6 6-11 5-7 
Light 

breeze 

Small wavelets (0.2 m). 

Crests have a glassy 

appearance. 

Wind felt on face. 

3 7-10 12-19 
 8-

11 

Gentle 

breeze 

Large wavelets (0.6 m), 

crests begin to break. 

Flags extended, leaves 

move.  

4 11-16 20-29 
12-

18 

Moderate 

breeze 

Small waves (1 m), some 

whitecaps. 

Dust and small branches 

move. 

5 17-21 30-39 
19-

24 

Fresh 

breeze 

Moderate waves (1.8 m), 

many whitecaps. 

Small trees begin to 

sway. 

6 22-27 40-50 
25-

31 

Strong 

breeze 

Large waves (3 m), 

probably some spray. 

Large branches move, 

wires whistle, umbrellas 

are difficult to control. 

7 28-33 51-61 
32-

38 
Near gale 

Mounting sea (4 m) with 

foam blown in streaks 

downwind. 

Whole trees in motion, 

inconvenience in 

walking. 

8 34-40 62-74 
39-

46 
Gale 

Moderately high waves 

(5.5 m), crests break into 

spindrift. 

Difficult to walk against 

wind. Twigs and small 

branches blown off 

trees. 

9 41-47 76-87 
47-

54 

Strong 

gale 

High waves (7 m), dense 

foam, visibility affected. 

Minor structural 

damage may occur 

(shingles blown off 

roofs). 

10 48-55 
88-

102 

55-

63 
Storm 

Very high waves (9 m), 

heavy sea roll, visibility 

impaired. Surface 

generally white. 

Trees uprooted, 

structural damage 

likely. 

11 56-63 
103-

118 

64-

73 

Violent 

storm  

Exceptionally high waves 

(11 m), visibility poor. 

Widespread damage to 

structures. 

12 64+ 119+ 74+ Hurricane 

14 m waves, air filled 

with foam and spray, 

visibility bad. 

Severe structural 

damage to buildings, 

wide spread devastation. 

   

Note: wave heights apply to the open sea; waves in sheltered waters will be lower and 

steeper. As sailors know, other factors such as swell and depth can also modify wave 

heights.  
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Tornado Spotting and Chasing  

How do I become a storm spotter?  

Local National Weather Service offices offer spotter training sessions each year. Contact the 

Warning Coordination Meteorologist at the office which serves you for info on when and 

where they conduct these sessions, and how to become a spotter for them. There is also a 

national spotters' organization, SKYWARN, which can help you learn about storm spotting 

and get you in contact with spotting experts. It also helps to have a historical perspective on 

the storm spotting program.  

 What's the difference between a spotter and a chaser?  

The differences are in method and motivation. Chasers are more mobile than spotters, and 

unlike most spotters, travel hundreds of miles and across state lines to observe storms. 

Spotters' primary function is to report critical weather information, on a live basis, to the 

National Weather Service through some kind of local spotter coordinator. Chasers, on the 

other hand, may be doing it for any number of reasons, including scientific field programs, 

storm photography, self-education, commercial video opportunity, or news media coverage. 

Some storm spotters also do occasional chasing outside their home area; and some chasers 

are certified and equipped to do real-time spotting.  

 How do I learn more about storm chasing?  

How do I become a tornado chaser? The term "tornado chasing" is not very accurate since 

tornadoes are such a small fraction of the storm chasing experience. Storm chasing can be 

very dangerous and is not something to be taken frivolously. The National Weather Service 

does not endorse storm chasing because of the risk, but welcomes storm reports from those 

who do chase. One way to learn more about storm chasing is to is to become a storm spotter 

in your local area, learning about the character of storms while contributing to public safety 

through the warning process.After gaining experience observing storms as a spotter, you can 

then decide if chasing is for you.  

 Who were the first storm chasers?  

The late Roger Jensen is believed to be the first person who actively hunted for severe 

thunderstorms and tornadoes - in the upper Midwest in the late 1940s. David Hoadley of Falls 

Church, VA, has been doing so annually since 1956, and is widely considered the "pioneer" 

storm chaser. The late Neil Ward of NSSL was the first storm-chasing scientist, using 

insights gained from his field observations of tornadoes to build more complex and accurate 

tornado simulations in his laboratory. The first federally funded, scientific storm intercept 

teams fanned out from NSSL across the Oklahoma plains in 1972; but their greatest early 

success came a year later with their intensive documentation of the Union City, OK, tornado 
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of 24 May 1973. This was also the first time a tornado was measured intensively by both 

storm intercept teams and Doppler radar--the forerunning event to the nationwide network of 

Doppler radars now used for early warning.  

 Are there films or videos I can get which tell the real story of storm 

chasers?  

Hundreds of storm chasing videos and several TV documentaries have been made, most since 

the mid-1990s. Unfortunately, most of them available online or in stores and catalogs (even 

from "educational" outlets) are very misleading--featuring non-stop tornadoes or heavily 

emphasizing thrillseeking and danger. They typically have little or no mention of safety, 

forecasting skill, learning, extensive "down time" and the long days and weeks of travel 

which often yield no tornadoes. Videos can be found via many storm-chasing related web 

sites.  

 I saw a low-hanging cloud in a thunderstorm. Was it a tornado?  

Without being there or seeing good video of it, I can't say. Many low-hanging clouds are not 

tornadoes, but sometimes are wrongly reported as tornadoes anyway. The most important 

things to look for when you see a suspicious cloud feature are: 

Rapid cloud-base rotation, if you are close enough to make out cloud movement, and A 

concentrated, whirling debris or dust cloud at ground level under the thunderstorm base. 

[Imagine this spinning rapidly.] 

It is common to have one without the other. Many thunderstorms produce dust plumes in 

their outflow; these tend to move in one direction and not rotate. In gustnadoes, there is 

spinning motion at ground level but not at cloud base (therefore, not a tornado). If the ground 

is wet enough, or the circulation weak enough, there may not be any debris under a rotating 

cloud base. But persistent rotation in the cloud base is potentially very dangerous and should 

be reported. At night, also look for persistent cloud lowering to ground, especially if 

accompanied by a power flash.  

What's the difference between a funnel cloud and a tornado? 

What is a funnel cloud? 

 In a tornado, a damaging circulation is on the ground--whether or not the cloud is. The 

phrase, "tornado on the ground," is redundant! A tornado, by definition, is "on the ground." A 

true funnel cloud rotates, but has no ground contact or debris, and is not doing damage. If it is 

a low-hanging cloud with no rotation, it is not a funnel cloud. Caution: tornadoes can happen 

without a funnel; and what looks like "only" a funnel cloud may be doing damage which can't 

be seen from a distance. Some funnels are high-based and may never reach the surface. Still, 

since a funnel cloud might quickly become a tornado (remember rotation!), it should be 

reported by spotters.  
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 Why are some tornadoes white, and others black or grey or even 

red?  

Tornadoes tend to look darkest when looking southwest through northwest in the afternoon. 

In those cases, they are often silhouetted in front of a light source, such as brighter skies west 

of the thunderstorm. If there is heavy precipitation behind the tornado, it may be dark gray, 

blue or even white, depending on where most of the daylight is coming from. This happens 

often when the spotter is looking north or east at a tornado, and part of the forward-flank 

and/or rear-flank cores. Tornadoes wrapped in rain may exhibit varieties of gray shades on 

gray, if they are visible at all. Lower parts of tornadoes also can assume the color of the dust 

and debris they are generating; for example, a tornado passing across dry fields in western or 

central Oklahoma may take on the hue of the red soil so prevalent there.  

 What is a gustnado? 

 A gustnado is a small and usually weak whirlwind which forms as an eddy in thunderstorm 

outflows. They do not connect with any cloud-base rotation and are not tornadoes. But 

because gustnadoes often have a spinning dust cloud at ground level, they are sometimes 

wrongly reported as tornadoes. Gustnadoes can do minor damage (e.g., break windows and 

tree limbs, overturn trash cans and toss lawn furniture), and should be avoided.  

 What is a "wedge" tornado?  

A "rope" tornado? These are slang terms often used by storm observers to describe tornado 

shape and appearance. Remember, the size or shape of a tornado does not say anything 

certain about its strength! "Wedge" tornadoes simply appear to be at least as wide as they are 

tall (from ground to ambient cloud base). "Rope" tornadoes are very narrow, often sinuous or 

snake-like in form. Tornadoes often (but not always!) assume the "rope" shape in their last 

stage of life; and the cloud rope may even break up into segments. Again, tornado shape and 

size does not signal strength! Some rope tornadoes can still do violent damage of EF4 or EF5.  

 What is a "satellite" tornado? Is it a kind of multivortex tornado?  

No. There are important distinctions between satellite and multiple-vortex tornadoes. A 

satellite tornado develops independently from the primary tornado, not inside it as does a 

suction vortex. The tornadoes are separate and distinct as the satellite tornado orbits its much 

larger companion within the same mesocyclone. Their cause is unknown; but they seem to 

form most often in the vicinity of exceptionally large and intense tornadoes.  
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 What is a landspout? 

 This is storm-chaser slang for a non-supercell tornado. So-called "landspouts" resemble 

waterspouts in that way, and also in their typically small size and weakness compared to the 

most intense tornadoes. But "landspouts" are tornadoes by definition; and they are capable of 

doing significant damage and killing people.  

Recommended Chaser Equipment List 
 

Vehicle  -  You need something up to the task that is reliable, has decent ground 

clearance, possible  off road ability, mud tires a plus, AWD / 4WD recommende d, can be 

serviced easily with local parts,  reliable, can hold and mount your equipment the way 

you want it set up, decent gas mileage (if that  is important to you), and can carry your 

chase buddies and their equipment (if you need this  ability). Also you might want a 

vehicle that you don't mind getting dinged with hail. If you heavily chase it isn't a matter 

of if you will encounter hail. It is a matter of WHEN you will encounter hail.  

 

Tow Rope -  Even the best trail ratted vehicle can find its self getting  stuck when 

chasing. For this reason you will need tow ropes. Even if you do not travel on dirt roads 

it is still a good idea to have tow ropes in case you slide off or are forced off a paved 

road and into a ditch.  

 

Laptop , or suitable modified desktop and  monitor that is securely mounted to avoid 

airbags. all equipment must avoid airbag deployment zones  

Laptop Stand  -  such as Jotto Desk. I forget the brand I use. It seems to work...I could 

look it up.  Ram mounts also makes similar devices.  

 

Cameras and Camcorders  if you wish to document  

 

Dashcam mount  -  if you wish to mount and use a dashcam while you chase. Stickypod 

is one... Ram  mounts are another.  

 

Cell phone  -  for calling in reports, getting help, talking to buddies, nowcasters, etc. Gps 

enable  phon e with various features such as IPhone is even better. Some folks tether the 

cell phone to their  notebook for internet data whereas others use a separate USB or slot 

aircard for data.  

 

Cell Power Booster  -  optional but some chasers swear you have to have t his for 

consistent data by  wireless internet  

 

Cables/connectors  -  for all connections such as phones, aircards, antennas.  

 

Weatherband radio / scanner  -  for picking up NWS Warnings. This is somewhat 

optional  if you have other means of getting this informat ion (ex satellite, or cell data) 

but is a good  redundant backup as well.  

 

Paper maps and Atlas  (as primary or backup navigation) -  Roads of Series are nice. 

Delorme also has  a decent series along with their Road Atlas  
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Internet connection  -  via cell, or wi fi or USB wireless modem / aircard  

 

Flashlight  

 

Work Gloves -  These can come in very, especially if you have to help move debris ff the 

road or are assisting with search and rescue in heavily damaged areas.  

 

Hail Goggles  -  in case you get caught in a core o f large hail you must protect your eyes  

 

Helmet  -  in case you have to run in the hail. (This is optional -  but nice to know you 

have)  

 

ANSI reflective traffic vest -  This is a must have if you chase at night or in areas with 

poor visibility. It is also high ly recommended if you have a vest when chasing in high 

traffic areas or roads that may have a lot of curves and blind hills.  

 

Emergency equipment / First Aid kit  -  to help others and yourself. All the general 

stuff is good  such as spare tires, fix a flat, air pump, road flares, -  some people carry 

defibrillators  for  lightning strike victims, and a mouth apparatus in case of need for 

emergency respiration -  if you  are into all that.  

 

Various antennas  for your scanner, and cell phone(s)  

 

Power invertor  -  and I also like to use a power strip with it.  

 

Power Strip -  with surge protection  

 

Rain X -  Anti fog and water repel treatments are both highly suggested.  

 

Clear plastic film and tape  in case your window gets broken and you need to repair so 

you can drive  the v ehicle and keep the rain out.  

Cig lighter splitter accessory  -  For plugging in devices for power, but you may wish to 

plug  everything via AC into the power strip that is plugged into the invertor.  

 

Mobile Threatnet  -  also known as Wx Worx by Baron. This pr ovides satellite full time 

radar and other  products. Different service levels available. (This is another option, but 

is a reliable data source for  radar).  

 

Streaming video account  -  via Severestreaming, or ChaserTv, or Tornadovideos.net, 

etc  

 

Meteorologic al software  -  such as Digital Atmosphere, GR3 (by Allisonhouse/Gibson 

Ridge).  

 

Navigational software  -  such as Street Atlas  

 

GPS  -  used for navigation, and broadcasting your position to others, and as input to 

your  Navigational software such as Street Atlas above.  
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GPS Splitter software  -  such as GPSGate that allows you to split your gps signal to be 

used by  multiple software applications at the same time.  

 

Paper maps/ Atlus -  It is always good to have a a paper back up to your GPS device in 

the event so mething goes wrong with your laptop or stand alone GPS unit.  

 

Internet Data Sources  -  They are numerous. This includes sites like the Storm 

Prediction Center,  NWS, Weathertap, UCAR forecast models, etc.  

 

Emergency lights / Lightbars  -  I don't really believ e in it, but some chasers / spotters 

fully  believe in the need for all the lights so others can avoid them when driving in low 

visibility  conditions. Also fog lights, etc. This is a debate in the chaser community.  

 

Full size spare tire -  This is not a must have but is highly recommend, especially if you 

are on long distance chases. A donut is NOT a long term substitution for replacing a full 

sized tire.  

 

Slime (or other flat repair kits)/ Small air compressor -  This can be a good quick 

fix if you happen to da mage more than one tire and only have one spare. Most jump 

boxes that you can buy will also have a little air compressor in it. If you can afford one of 

these I would get it as the jump box is also a good piece of equipment to carry with you 

(see bellow).  

 

Empty gas can -  Better safe than sorry. It is always a good idea to carry a small gas can 

you can have filled in case you misjudge distances between gas stations.  

 

Cash -  Some gas stations in rural areas may not take cards and checks. There are also 

some ti mes when you will find a station that normally can take a card but the storms in 

the area have brought down their card machines.  

 

Jump box/ jumper cables -  For those times you forget to turn off your inverters or 

other car powered electronics.  

 

GMRS Radios  -  If you wish to convoy with other chasers or buddies then it's good to be 

able to talk  without using a cell phone.  

 

Spotting / Chasing -  knowledge  to keep you safe and to help you find the right storm 

and the right  place on the storm. (I know -  not equipm ent but thought I'd throw it in). 

We chasers are always  in classroom mode..we are always learning. Learn to fully 

understand storm structure, types, and  behavior. Your life in the field will depend on it 

particularly as you become more skilled at finding  that which you seek.  

 

Severe Weather Forecasting  -  Not equipment, but you may wish to learn to forecast 

severe weather for  yourself. I really enjoy this aspect of chasing as it makes it a bigger 

puzzle to solve.   

 

The list I have (I probably left out some t hings). It seems like a lot, but there are lots 

more  details, options, choices between each. Also not all of these things are necessarily 

required. It  based on what you desire, and are comfortable with as well as how you want 

to chase and possibly how  clos e you want to get.  
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Note:  Earlier this year I chased with just my Iphone and my notebook running Delorme 

Street Atlas.  It was successful, but a bit tough. When I started back in '93 I only chased 

with a paper road map,  my NOAA Weather radio, and a camera /  camcorder.  

Unknown Fujita Scale Tornadoes  in South Africa  

Gauteng 

October 1926 - Alberton 

21 October 1999 - Centurion 

2 October 2011- Nigel 

3 October 2011- Duduza 

2 June 2013 - Sasolburg 

8 March 2014 - Heidelberg  

24 October 2014 - Roodepoort 

25 October 2014 - Brakpan 

24 November 2014 - Protea Glen 

27 January 2015 ï Actonville 

Free State  

15 November 1993 ï Harrismith 

13 October 2010 ï Bloemfontein 

24 October 2010 ï Zastron 

27 December 2010 ï Dewetsdorp 

29 March 2011 ï Wesselsbron 

3 October 2011 ï Ficksburg 

23 June 2012 ï Deneysville 

23 June 2012 ï Oranjeville 

23 June 2012 ï Bethlehem  
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KwaZulu -Natal  

20 October 2006 ï Vryheid 

8 April 2008 ï Nkande 

8 June 2008 ï Paul Pietersburg 

11 November 2008 - Molweni 

6 November 2009 ï Bulwer 

31 January 2011 ï Durban 

2 February 2011 ï Bluff Durban 

19 December 2012 ï Estcourt 

8 November 2014 ï Newcastle 

22 November 2014 ï Vryheid 

24 November 2014 ï Vryheid 

9 December 2014 - Newcastle 

12 December 2014 ï Kokstad 

31 January 2015 ï Vryheid 

Mpumalanga  

1978 ï Bethal 

9 September 2002 ï Mpumalanga  

1 August 2006 ï Dullstroom 

14 March 2011 ï Dullstroom 

13 November 2011 ï Bronkhorstspruit 

13 November 2011 ï Middelburg  

2 March 2013 ï Kriel 

14 November 2014 ï Carolina  

20 December 2014 ï Middelburg 

23 December 2014 ï Dullstroom 
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Limpopo  

26 November 1948 ï Louis Trichard 

9 September 2002 ï Makopane 

10 October 2011 ï Makopane 

31 December 2012 ï Giyani 

31 December 2012 ï Rotterham  

North -West 

4 March 2007 ï Klerksdorp 

22 November 2011 ï Potchefstroom  

Eastern Cape  

15 December 1998 ï Mthatha  

11 January 1999 ï Umtata 

18 June 1999 ï Mount Ayliff  

3 February 2010 ï Qumbu  

19 September 2013 ï Queeenstown & Mthatha 

11 October 2014 ï Chris Hani 

Western Cape  

1997 ï Cape Peninsula 

30 August 1999 ï Manenberg 

24 December 2007 ï George 

9 January 2014 ï Carlitzdorp 

10 March 2014 ï Bergville & Winterton 

2 April 2014 ï Darling 

10 December 2014 ï Mosselbay 
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5 March 2015 ï Plettenberg Bay 

Northern Cape  

11 May 2010 ï Northern Cape 

9 December 2012 ï Sutherland 

9 January 2015 ï Kathu 

Tornadoes listed in book named Inkanyamba: 

Tornadoes in South Africa
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