A guide to thunderstorms and how to stay safe when they strike!
Thunderstorms, are a violent example of convection. At any given
moment, there are an estimated 1,500 thunderstorms in progress
somewhere around the world. But not every thunderstorm will reach
severe limits. Of the elite (few) thunderstorms which do go severe, go
on to produce widespread destruction, injuries, and even death. Your
safety depends on knowing what actions to take, and where to go for
shelter. This brochure is designed to provide you with these critical
pieces of information. Let’s begin with some basic information. A
“severe” thunderstorm is one which passes from the mature stage to
severe stage before dissipation. Such storms can unleash a deadly
combination of elements, such as large diameter hail, damaging wind
gusts, and/or tornadoes. It is the mission of NOAA, or the “
to provide advance notice to the public when such severe
weather is expected. This is done using a three (3) tier program. The
three tiers are “
,“
, and “
. This program was
started in 1965 as an aid to issue watches and warnings more
efficiently and timely when severe weather was expected to develop.
However, it never had much success going into the 1970’s and 80’s
due to badly aged equipment used by the weather service. The radars
used back then dated back to 1945 World War II era. As a result,
warnings were missed or issued too late. During this same time
period, the general public only payed attention to tornado situations.
Changes didn’t happen until 1995, when the NWS was modernized.

As to the three tier warning program, each category had a purpose.
The first level, “outlook” is a product issued by the National Weather
Service to provide information about any severe or non severe
thunderstorms, tornadoes, flash floods, and other forms of hazardous
weather to the public. Included is information about what kind of
weather is expected, the location it will impact, approximate timing of
development, and some advice where necessary. No action by the
public is needed. The product only serves to help people plan their
day if outdoor activities are planned.
The second level is a “watch”. Watches are typically issued when
environmental conditions become favorable for severe weather to
develop. A watch is
a warning! A watch gives you time to get
prepared in case severe storms do develop.
The last level is a “warning”. A warning is issued to alert you of
severe storms, and provides you with time to take shelter. In many
cases prior to 1980, there was only three (3) minutes lead time
before storms struck. Three minutes! But with today’s Doppler radar,
warning lead time is around 14 minutes. This is still not enough time,
but it’s a far cry from only 3 minutes. Perhaps one day in the not so
distant future, advances in Doppler technology will offer more lead
time in warning situations.
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Large Diameter Hail
Let’s not overlook large hail. Large hail
accounts for one of the highest amounts of
damage across the country each year. Hail is
very destructive to crops and other outdoor
vegetation, as well as to buildings and vehicles.
This damage is enhanced if high winds
accompany the hail. Hail comes in an
assortment of sizes and shapes, ranging from
pea size, to the size of a compact disk.

Thunderstorm Hazards
Non severe thunderstorms pose little risk of danger, with the exception of lightning. But
severe thunderstorms are another matter. Severe thunderstorm pose many dangers, one of
which is most awesome but very destructive. This element is known as a “
. By
definition, a tornado is a violent twisting wind storm in the form of a funnel shaped pendant
which extends from the base of a thunderstorm to the ground. It is not officially classified
as a tornado,
. Tornadoes come in an
assortment of sizes and shapes, ranging from a rope-like funnel (less then a few hundred
feet in width), to a wedge shaped monster (in excess of 2 miles in width). Most tornadoes
travel from the southwest to the northeast, but tornadoes can also travel from the northwest
to southeast. Most tornadoes appear black or gray in color, but some folks have reported
seeing a “greenish” appearance just prior to the tornado striking. The winds around the
funnel of a tornado have never been measured accurately since the instruments never
survived the storm. However, studies of recent damages caused by tornadoes suggests the
winds may reach 260 mph or greater. A tornado which moves over, or forms over a body of
water is known as a “
. Tornadoes are very dangerous, and can cause injury and
death. If you receive word that tornadoes may develop near you, don’t take chances! Get
prepared now in case a tornado should threaten. Remember, tornadoes can form very
suddenly, and without any advance notice. So the time you take now to prepare will go a
long way to ensuring your personal protection, as well as your family’s.

Damaging Winds ...
Aside from tornadoes, this is another concern
Damaging winds are basically straight lined horizontal winds which are triggered by the
vast downdrafts of a thunderstorm. Sometimes, if this wind event is localized enough, it
can be referred to as a “
. The National Weather Service classifies “severe”
winds if they reach or exceed 58 mph. Damaging winds can cause considerable damage
to buildings, trees, power lines, radio or television antennas, vehicles, and other objects.
Unlike tornadoes, which create damage in a circular path, these winds produce damage
in a straight pattern.

Derechoes - What are they?
Derecho events are a more extreme form of damaging winds discussed above. Derecho is
Spanish meaning straight forward. Derecho events across the country as a whole, are rare,
but have been reported. While there is no official classification of wind speeds by the
National Weather Service, winds reaching or exceeding 80 mph can be classified as a
Derecho. One notable Derecho event occurred on 7 and 8 July of 1977. This event began
across north central Minnesota on 7 July headed east southeast. This thunderstorm complex
generated wind gusts to 117 mph at Ely Minnesota. A few hours later, the same complex
produced wind gusts to 89 mph at Duluth, and Procter Minnesota measured a gust to 91
mph before the instrument was blown away. Then on 4 July, this thunderstorm complex
swept across portions of northern and northeast Wisconsin producing more severe winds.
Hayward Wisconsin reported a peak wind gust to 115 mph. Phillips Wisconsin, about 15
miles south of Park Falls, clocked a peak wind gust to 100 mph, before the instrument was
blown away. Widespread destruction can be expected in Derechoes that do occur. If you
receive word of a possible Derecho event expected near you, don’t be a fool! Get prepared
now in case a Derecho threatens!

Other hazards - lightning, flash floods!
Severe thunderstorm can also produce other hazards besides those already discussed.
Such elements include dangerous lightning and flash floods.
Second in line from tornadoes and hurricanes, lightning too results
in serious injury and even death. Over the past 30 year period, an average of 49 people lost
their lives due to lightning. Did you know that a single bolt of lightning can pack up to 100
million volts of electricity? That’s enough juice to power a modestly sized city for three (3)
months. This same bolt of lightning can stop a person’s heart in seconds! If you see
someone struck by lightning,
Get help immediately!
. The heavy rainfall from a severe thunderstorm can lead to flash floods. A
flash flood is defined as swift fast moving torrents of water which engulfs nearly everything
in their path, such as trees, rocks and boulders, buildings, power poles, and vehicles. When
you receive word of possible flash flooding, take action quickly! Stay out of already flooded
areas. Never drive your vehicle into a flooded section of roadway! The water depth maybe
too great to allow for safe passage. If you are caught in a flooded section of roadway, try
to get out of the vehicle, and move quickly to a safer location. Otherwise, just remain
inside and wave a colored cloth to indicate you are inside the vehicle. This will allow rescue
teams to reach and help you back to safety.
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Know the words of warning!
The National Weather Service uses specific terminology when predicting
severe thunderstorm development. Be sure you become familiar with
them. They may save your life!
- This means conditions in the
atmosphere are favorable for severe thunderstorm development.
The watch gives you time to review your severe weather
safety plan with your family. Make sure everyone in your family knows
where shelter is located, and how to reach it quickly if necessary. In the
meantime, go about your normal activity, as you would any other day. If
you plan to be outdoors for extended periods of time, keep an eye on the
sky occasionally. Watch for cumulus clouds which tower up into the
atmosphere. This could mean storms are developing. Take along a
portable NOAA all hazards weather radio with a tone alert feature. It will
alert you of any watches or warnings for your area.
- This means severe thunderstorms
have been detected on Doppler radar either within, or about to move into
your county. If you are outdoors, cease all activities at once, and move
quickly inside your house, or another safe sturdy building. Stay away
from all windows and doors. Try to unplug all electrical items, such as
radios, television sets, hair driers, stereos, computers, etc before the
storms arrive. Be cautious, but don’t be frightened. Never use your
telephone during the storm unless it’s an emergency! Lightning may
strike the line outside.
Always keep in mind that severe thunderstorms can and occasionally do
produce tornadoes, often with little or no advance warning. During the
day, keep an eye out for signs of rotation within the clouds, or a funnel
cloud. If you observe any of these, or a tornado on the ground
approaching you,
Don’t wait for a warning to be
issued. At night, listen for a distinctive loud roaring noise, similar to a jet
flying overhead at a low altitude. This could be your only clue to an
approaching tornado.

Anytime severe weather is forecast for your area, you should always
remain alert and pay attention to local weather conditions. Have a
severe weather safety plan developed, and ready to use in case it’s
needed. If you don’t have a plan developed, there’s no time like the
present to create one. Everyone should have a safety plan developed
in advance. It may save your life, or the life of a family member one
day!

▪ Lightning kills more people annually then tornadoes, hurricanes, and flash floods combined.
▪ Lightning can strike from up to 10 miles from a thunderstorm. These bolts are referred to as “
”.
▪ Damaging winds and large hail can cause serious injury, or
even death. Move indoors if a thunderstorm threatens.
▪ Severe thunderstorms can and generally do produce tornadoes, often with little or no advance warning! During the
day, keep alert for signs of wall cloud which is rotating, or
a funnel cloud. If you observe any of these or a tornado on
the ground,
▪ The heavy rains from intense thunderstorms can trigger
flash floods. If you live near any rivers and streams, remain
alert for signs of flooding. If you observe flooding starting
to occur, evacuate the area at once! Don’t wait for a warning to be issued!
▪ Remember, watches are
warnings! A watch lets you
know severe storms are possible. A warning alerts you to
immediate danger. You should take the necessary actions
to ensure your personal safety, and that of your family.
As an added bonus, have multiple ways of receiving critical weather
information. NOAA weather radio by far, is your best way of
receiving watches and warnings. In addition, the latest weather
information can be found on the Internet at “weather.gov”. Local
radio and television stations also broadcast severe weather
information as well.
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