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WHAT 

Severe thunderstorms are officially 
defined as storms that are capable of              
producing hail that is an inch or larger 
or wind gusts over 58 mph.  

Hail this size can damage property 
such as plants, roofs and vehicles.   

Wind this strong is able to break off 
large branches, and limbs,  knock 
over trees or cause structural                 
damage to trees. Some  severe               
thunderstorms can produce hail              
larger than softballs or winds over 
100 mph, so please pay attention to 
the weather so you know when se-
vere storms are possible.  

Thunderstorms also produce                  
tornadoes and dangerous lightning; 
heavy rain can cause flash flooding.  

WHEN 

Worldwide, there are an    estimated 
sixteen million thunderstorms each 
year. at any given moment, there are 
roughly 2,000 thunderstorms in               
progress. There are about 100,000 
thunderstorms each year in the U.S. 
alone. About 10% of these reach  
severe levels. 

Thunderstorms are most likely in the 
spring and summer months and             
during the afternoon and evening 
hours, but they can occur year-round 
and at all hours.  

Along the Gulf Coast and across the 
southeastern and western states, 
most thunderstorms occur during the 
afternoon. Thunderstorms frequently 
occur in the late afternoon and at 
night in the Plains states. 

WHERE 

The greatest severe weather threat in 
the U.S. extends from Texas to             
southern Minnesota.  But no place in 
the United States is without risk of 
thunderstorms. 

IMPACT 

Many hazardous weather events are 
associated with thunderstorms. Un-
der the right conditions, rainfall 
from thunderstorms causes flash 
flooding, killing more people each 
year than hurricanes, tornadoes or 
lightning. Lightning is responsible for 
many fires around the world each 
year, and causes fatalities. Hail up to 
the size of softballs damages cars 
and windows, and kills livestock 
caught out in the open. Strong (up 
to more than 120 mph) straight-line 
winds associated with thunder-
storms knock down trees, power 
lines and mobile homes. Tornadoes 
(with winds up to about 300 mph) 
can destroy all but the best-built 
man-made structures. 

KNOW YOUR RISK 
 

 

A  thunderstorm is a rain shower during which you hear thunder. Since thunder comes from lightning, all 

thunderstorms have lightning. Thunderstorms may, and often do, produce hail.   

SEVERE THUNDERSTORMS                                

PREPAREDNESS OVERVIEW 
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KNOW YOUR RISK 

 

THUNDERSTORM FACTS: 

• They may occur singly, in clusters or in lines. 

• Some of the most severe occur when a single thunderstorm affects one location for an extended time. 

• Thunderstorms typically produce heavy rain for a brief period, anywhere from 30 minutes to an hour. 

• Warm, humid conditions are highly favorable for thunderstorm development. 

• About 10 percent of thunderstorms are classified as severe – one that produces hail at least an inch or larger in                   

diameter, has winds of 58 miles per hour or higher or produces a tornado. 
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KNOW YOUR RISK 

 

LIGHTNING FACTS: 

• Lightning’s unpredictability increases the risk to individuals and property. 

• Lightning often strikes outside of heavy rain and may occur as far as 10 miles away from any rainfall. 

• “Heat lightning” is actually lightning from a thunderstorm too far away from thunder to be heard. However, the storm 

may be moving in your direction. 

• Most lightning deaths and injuries occur when people are caught outdoors in the summer months during the afternoon 

and evening. 

• Your chances of being struck by lightning are estimated to be 1 in 600,000 but could be reduced even further by following 

safety precautions. 

• Lightning strike victims carry no electrical charge and should be attended to immediately. 
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KNOW YOUR RISK 

 

HAIL FACTS: 

• Storms that produce hailstones the size of dimes or larger can result in dents on cars, damage to roofs, break windows, 

and perhaps cause casualties.   

• Large hailstones can fall at speeds faster than 100 mph.  Severe thunderstorms producing large hail cause nearly one bil-

lion dollars in damage to property and crops annually.  In fact, a single severe thunderstorm caused nearly 15 million dol-

lars worth of damage in Lake Wales, Florida on March 30, 1996 from hailstones the size of softballs.  
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KNOW YOUR RISK 

FLASH FLOODING FACTS: 

• Flash flooding occurs within a few hours (usually less 

than 6 hours) of heavy or excessive rainfall, a dam or 

levee failure, or the sudden release of water                       

impounded by an ice jam. 

• A flash flood is the inundation of a normally dry area 

caused by abnormally high water flow. Floods develop 

more slowly than flash floods, normally greater than 6 

hours. 

• Flash floods and floods are the #1 cause of deaths associ-

ated with thunderstorms, more than 90 fatalities each 

year. 

• More than half of all flood-related drownings occur when 

a vehicle is driven into hazardous flood water. 

• Many flash flood fatalities occur at night. 

• Six inches of fast-moving water can knock you off your 

feet. 

• Two feet of rushing water can carry away most vehicles, 

including SUVs and pickups. 

Observations of flash flooding have been combined into a consistent framework for the research community. The observations come 

from spotter reports from the National Weather Service, public survey responses from NSSL's SHAVE project, and from the entire archive 

of USGS stream gauging stations. 
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KNOW YOUR RISK 

STRAIGHT - LINE WINDS FACTS: 

• Straight - line winds are not associated with the rotation 

of a    tornado. Straight-line winds are responsible for 

most thunderstorm wind damage. 

• Straight-line winds can exceed 125 mph. 

• A downburst is a small area of rapidly descending air 

beneath a thunderstorm (see center of photographs 

above). 

• A downburst can cause damage equivalent to a strong 

tornado 

• (tree damage in photo to the right) and can be                    

extremely hazardous 

• to aviation. 

• ■ A “dry microburst” is a downburst that occurs with 

little or no rain. 

• These destructive winds are most common in the west-

ern 

• United States and are a hazard that wildfire crews watch

-out for. 
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PROTECTING YOURSELF BEFORE A SEVERE 
THUNDERSTORM EVENT  
 

P rotecting yourself today means having sources for information,                        
preparing your home or workplace, developing an emergency                        
communications plan, and  knowing what to do during a severe                   

thunderstorm event. Taking action today can save lives and during an actual 
event. 

The following section highlights various preparedness initiatives and actives 
that you and your family can practice now to prepare for a future                               
thunderstorm event. 
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1 | PROTECT YOURSELF BEFORE AN EVENT 

 

GENERAL GUIDELINES 

The guidelines listed below are basic ways for you to start preparing yourself and your family now, before an event occurs.                  
Preparing saves lives in the future. 

BE INFORMED 

 
Register your storm shelter / safe room with the City of Shawnee / Pottawatomie County Department of 

Emergency Management so rescue personnel can find you. 

  

Stay “weather aware”. Know the difference between a watch and a warning and what to do in each                 

situation. 

 

Sign up to receive local emergency alerts and register your work and personal contact information with any 

work sponsored alert system. You can signup to receive emergency alerts on the City of Shawnee website at 

www.shawneeok.org.  

 Be aware of your environment and any possible dangers. 

MAKE A PLAN 

 Make a plan with your family, and ensure everyone knows what they would do in a flooding event. 

 Understand the plans for individuals with disabilities or other access and functional needs 
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1 | PROTECT YOURSELF BEFORE AN EVENT 

 

KNOW THE TERMS 

Know the terms used to describe changing weather conditions and what actions to take. These terms can be used to determine the 

timeline and severity of an approaching storm. 

  

SEVERE THUNDERSTORM WATCH -  Tells you when and where severe thunderstorms are likely to 

occur. Watch the sky and stay tuned to NOAA Weather Radio, commercial radio or television for information.  

 
SEVERE THUNDERSTORM WARNING - Issued when severe weather has been reported by spotters or 

indicated by radar. Warnings indicate imminent danger to life and property to those in the path of the storm. 

 

FLOOD ADVISORY - An Flood Advisory is issued when a specific weather event that is forecast to occur 

may become a nuisance. A Flood Advisory is issued when flooding is not expected to be bad enough to issue 

a warning. However, it may cause significant inconvenience, and if caution is not exercised, it could lead to 

situations that may threaten life and/or property. 

 

FLOOD WATCH - A Flood Watch is issued when conditions are favorable for a specific hazardous weather 

event to occur. A Flood Watch is issued when conditions are favorable for flooding. It does not mean flooding 

will occur, but it is possible. 

 

FLASH FLOOD WARNING - A Flash Flood Warning is issued when a flash flood is imminent or occurring. 

If you are in a flood prone area move immediately to high ground. A flash flood is a sudden violent flood that 

can take from minutes to hours to develop. It is even possible to experience a flash flood in areas not                      

immediately receiving rain. 

 
FLOOD WARNING - Take Action. A Flood Warning is issued when the hazardous weather event is                    

imminent or already happening. A Flood Warning is issued when flooding is imminent or occurring. 

WATCH 

WARNING 

! 

ADVISORY 

WATCH 

WARNING 

! 

WARNING 

! 
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BEFORE AN EVENT: PLAN AND PREPARE 

Follow the tips below to reduce your risk before an event occurs. Keep yourself and your family safe. Preparing for an event now will 
better help you respond to an event when it  occurs. 

Follow these guidelines before a sever thunderstorm event: 

 
To begin preparing, you should build an emergency kit and make a family communications plan. 

 
Remove dead or rotting trees and branches that could fall and cause injury or damage during a severe thunderstorm. 

 
Postpone outdoor activities. 

 
Secure outdoor objects that could blow away or cause damage. 

 

Get inside a home, building, or hard top automobile (not a convertible). Although you may be injured if lightning strikes 

your car, you are much safer inside a vehicle than outside. 

 

Remember, rubber-soled shoes and rubber tires provide NO protection from lightning. However, the steel frame of a 

hard-topped vehicle provides increased protection if you are not touching metal. 

 
Shutter windows and secure outside doors. If shutters are not available, close window blinds, shades or curtains. 

 

 

 

Unplug any electronic equipment well before the storm arrives. 
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DEVELOP A FAMILY                                                             
COMMUNICATIONS PLAN 

 Creating your Family Emergency Communication Plan starts 

with one simple question: “What if?”  

“What if something happens and I’m not with my family?” 

“Will I be able to reach them?” “How will I know they are 

safe?” “How can I let them know I’m OK?” During a                 

disaster, you will need to send and receive information from 

your family.  

Communication networks, such as mobile phones and                 

computers, could be unreliable during disasters, and               

electricity could be disrupted. Planning in advance will help 

ensure that all the members of your household—including 

children and people with disabilities and others with access 

and functional needs, as well as outside                              

caregivers—know how to reach each other and where to 

meet up in an emergency. To learn more about creating a 

Family Communications Plan, obtain a copy of the City of                    

Shawnee / Pottawatomie County Department of                        

Emergency Management’s guidebook-Creating a Family                          

Communications Plan. 

SIGN UP FOR LOCAL ALERTS 

Public safety officials use timely and reliable systems to alert 

you and your family in the event of natural or man-made                 

disasters.  

There is a multitude of wireless emergency alert apps for 

your phone, with most being free.  

You can learn more about emergency alerts by  downloading 

the City of Shawnee / Pottawatomie County Department of 

Emergency Management’s guide to  Understanding Emer-

gency Alerts located under the hazards tab on the City of 

Shawnee - Emergency Management website. 

PURCHASE A NOAA WEATHER RADIO 

NOAA Weather Radio All Hazards (NWR) is a nationwide                  

network of radio stations broadcasting continuous weather 

information directly from the nearest National Weather Service 

office. NWR broadcasts official Weather Service warnings, 

watches, forecasts and other hazard information 24 hours a 

day, 7 days a week.  
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WATER - Ensure you have at least 1 gallon of water per person per day for at least 3 days. (Store a longer than 3

- day supply of water, if possible). An average person needs to drink about 3/4 of a gallon of fluid daily. Individual 

needs vary depending on age, gender, health, level of activity, food choices, and climate. You may also need 

stored water for food preparation. 

 

FOOD - Store at least a 3-day supply of non-perishable food for members of your household, including pets. Con-

sider special dietary needs (e.g., infant formula). Include a non - electric can opener for canned food. 

 

FLASHLIGHT, RADIO, and CELL PHONE CHARGER - You will need to be able to charge these items                

without electricity. Your flashlight and radio should be either hand-cranked or battery-powered, and stored with 

extra batteries. Your cell phone charger should be hand-crank, solar, or able to be charged from a car outlet. 

 

MEDICAL - Include first aid kit, prescription and non-prescription/over-the-counter medications, and medical 

supplies. 

 

SANITATION - Pack supplies for sanitation, such as hand sanitizer, towelettes, paper products, diapers, and 

plastic bags, for use when water resources are limited. 

 

ASSISTIVE TECHNOLOGY - Include battery backup power for power - dependent mobility devices, oxygen, 

and other assistive technology needs. 

 

EXTRA CLOTHING, BLANKETS, and SLEEPING BAGS - Dress in layers to keep warm if you lose power. 

Ensure you have enough clothing, hats, mittens, and blankets or sleeping bags for everyone in the house. 

 

WOOD - Store a supply of dry, seasoned wood if you have a working fireplace or wood -burning stove with a 

safe flue or vent. 

ASSEMBLING AN EMERGENCY SUPPLIES KIT 

You may be without power and air conditioning / heat for several days. 

Have a family discussion; think through what three days without                  

power, water, or air conditioning would feel like. Gather the basic                 

supplies your family would need if grocery stores and other services are 

unavailable; if power, water, and gas is interrupted; or if you                   

cannot leave your home. Be sure to review your emergency supplies eve-

ry fall. Basic emergency supplies should include the following, most of 

which you probably already have in your home.  

NOTE* It is important to consider the unique needs of your family,     in-
cluding access and functional needs, and the needs of children and pets. 
You may need to include: extra water; special food, such as infant formu-
la or pet food; and supplies or equipment, such as diapers, glasses, or  
medical equipment. 

The following are items to store in your Emergency Supplies Kit 
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THUNDERSTORM HAZARDS 

Severe thunderstorms  pose a number risks. Knowing what those risks are is the first step towards                

preparing for an event.  

 

  

LIGHTNING - Lightning is a giant spark of electricity in the atmosphere or between the atmosphere and the 

ground. In the initial stages of development, air acts as an insulator between the positive and negative charges in 

the cloud and between the cloud and the ground; however, when the differences in charges becomes too great, 

this insulating capacity of the air breaks down and there is a rapid discharge of electricity that is known as                     

lightning. 

  

HAIL - Hail is a form of precipitation that occurs when updrafts in thunderstorms carry raindrops upward into 

extremely cold areas of the atmosphere where they freeze into ice. Hail can cause billions of dollars of damage to 

structures, crops and livestock. NSSL focuses research efforts towards the prediction and detection of hail and 

hailstorms to give those in the path of the storm enough time to seek shelter and protect their property. 

 

STRAIGHT - LINE WINDS - Damaging winds are often called “straight-line” winds to differentiate the damage 

they cause from tornado damage. Strong thunderstorm winds can come from a number of different processes. 

Most thunderstorm winds that cause damage at the ground are a result of outflow generated by a thunderstorm 

downdraft. Damaging winds are classified as those exceeding 50-60 mph.  

 

FLASH FLOODS - Flash floods are the most dangerous kind of floods, because they combine the destructive 

power of a flood with incredible speed and unpredictability. Flash floods occur when excessive water fills                     

normally dry creeks or river beds along with currently flowing creeks and rivers, causing rapid rises of water in a 

short amount of time. They can happen with little or no warning. 

 

 

TORNADO - A tornado is a narrow, violently rotating column of air that extends from the base of a                              

thunderstorm to the ground. Because wind is invisible, it is hard to see a tornado unless it forms a condensation 

funnel made up of water droplets, dust and debris. Tornadoes are the most violent of all atmospheric storms. 
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HOW SEVERE THUNDERSTORMS OCCUR 

The following pages explain what it takes for a severe thunderstorm, and the hazard associated with it, to occur. 

SEVERE WEATHER INGREDIENTS 

The following elements must be in place for severe weather to occur: 

MOISTURE Typical sources of moisture for thunderstorms are the oceans and/ or large bodies of water.                     
However, water temperature plays a large role in how much moisture is added to the atmosphere. 

INSTABILITY 

The tendency for air parcels to accelerate when they are displaced from their original position;                     

especially, the tendency to accelerate upward after being lifted. Instability is a prerequisite for severe 

weather - the greater the instability, the greater the potential for severe thunderstorms. 

LIFT                        

Lift refers to 

ways to                 

create and 

trigger storms 

Lift is caused by: 

• Cold or warm fronts; 

• Sea breezes; 

• Mountains; and/or 

• Heat from the sun 
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DEVELOPING STAGE 

• Towering cumulus cloud indi-

cates rising air. 

• Usually little if any rain during 

this stage. 

• Lasts about 10 minutes 

• Occasional lightning. 

MATURE STAGE 

• Most likely time for hail, heavy 

rain, frequent lightning, strong 

winds, and tornadoes. 

• Storm occasionally has a black 

or dark green   appearance. 

• Lasts an average of 10 to 20 

minutes but some storms may 

last much longer. 

DISSIPATING STAGE 

• Downdrafts, downward               

flowing air, dominate the 

storm. 

• Rainfall decreases in              

intensity. 

• Can still produce a burst of 

strong winds. 

• Lightning remains a              

danger. 
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WHAT CAUSES LIGHTNING 

The rising air in a thunderstorm cloud causes various types of frozen precipitation to form within the cloud. Included in these                

precipitation types are very small ice crystals and much larger pellets of snow and ice. The smaller ice crystals are carried upward 

toward the top of the clouds by the rising air while the heavier and denser pellets are either suspended by the rising air or start       

falling toward the ground. Collisions occur between the ice crystals and the pellets, and these collisions serve as the charging                 

mechanism of the thunderstorm. The small ice crystals become positively charged while the pellets become negatively charged. As a 

result, the top of the cloud becomes positively charged and the middle to lower part of the storm becomes negatively charged. At 

the same time, the ground underneath the cloud becomes charged oppositely of the charges directly overhead.  

When the charge difference between the ground and the cloud becomes too large, a conductive channel of air develops between 

the cloud and the ground, and a small amount of charge (step leader) starts moving toward the ground. When it nears the ground, 

an upward leader of opposite charge connects with the step leader. At the instant this connection is made, a powerful discharge 

occurs between the cloud and the ground. We see this discharge as a bright visible flash of lightning. 
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Thunderstorm gathers another 
pool of positively charged                  
particles. 

Negatively charged area in the 
storm will send out a charge. 

A lightning channel develops. 

2 1 3 
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THE DIFFERENCE BETWEEN STRAIGHT - LINE WINDS AND TORNADOES 

The pictures below show the difference in damage caused by that of straight - line winds and that of a 

tornado: 

STRAIGHT - LINE WIND 

DAMAGE 
TORNADO DAMAGE 

The key difference is in two words - IN and OUT. All wind flows INTO a tornado. Debris is often laying at angles due to the curving 

of the inflow winds. All wind flows OUT from a downburst. Debris is often laying in straight lines (hence the term "straight - line 

winds") parallel to the outward wind flow. 

HOW DAMAGING WINDS OCCUR 

The diagram below illustrates how straight - line winds occurs: 

17 | GUIDE TO SEVERE THUNDERSTORM PREPAREDNESS  



1 | PROTECT YOURSELF BEFORE AN EVENT 

 

HOW HAIL OCCURS 

The diagram below illustrates how hail is formed: 
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PROTECTING YOURSELF DURING A SEVERE 
THUNDERSTORM EVENT  
 

T he following section highlights actions and initiatives that you and your 
family can take during a severe thunderstorm event. 
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To begin preparing, you should build an emergency kit and make a family communications plan. 

 
Remove dead or rotting trees and branches that could fall and cause injury or damage during a severe thunderstorm. 

 
Postpone outdoor activities. 

 
Secure outdoor objects that could blow away or cause damage. 

 

Get inside a home, building, or hard top automobile (not a convertible). Although you may be injured if lightning 

strikes your car, you are much safer inside a vehicle than outside. 

 

Remember, rubber-soled shoes and rubber tires provide NO protection from lightning. However, the steel frame of a 

hard-topped vehicle provides increased protection if you are not touching metal. 

 
Shutter windows and secure outside doors. If shutters are not available, close window blinds, shades or curtains. 

 

 

Unplug any electronic equipment well before the storm arrives. 

DURING AN EVENT: SURVIVE 

If you know that a severe thunderstorm is approaching, pay attention to local weather reports, as well as having multiple ways to 

receive information. Also, remember to never drive through flooded roadways. Knowing how to respond to an event can save you 

and your family’s lives should an event happen.  

 

The following guidelines can help you survive a severe thunderstorm event: 
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LIGHTNING RISK REDUCTION 

The tips below are meant to aid you in reducing your risk of being struck by lightning: 

  
If you are in a forest then, seek shelter in a low area under a thick growth of small trees. 

  
In an open area, go to a low place such as a ravine or valley. Be alert for flash floods. 

 On open water, get to land and find shelter immediately. 
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PROTECTING YOURSELF AFTER A SEVERE 
THUNDERSTORM EVENT 
 

T he following section highlights steps and measures to take after a                       
severe thunderstorm event. 
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AFTER AN EVENT:  RECOVER 

Damage from thunderstorms can cause secondary hazards, even after the event itself is over. Flooding, damaged powerlines, and 

debris are just some of the hazards to be aware of following a thunderstorm event. 

 

The following guidelines can help you recover from a severe thunderstorm event: 

 

 

 
Never drive through a flooded roadway. Turn around, don’t drown! 

 
Stay away from storm-damaged areas to keep from putting yourself at risk from the effects of severe thunderstorms. 

 
Check-in with family and friends by texting or using social media. 

 

Continue to listen to a NOAA Weather Radio or to local radio and television stations for updated information or in-

structions, as access to roads or some parts of the community may be blocked. 

 
Stay out of damaged buildings and homes until local authorities indicate it is safe. 

 

Help people who may require special assistance, such as infants, children and the elderly or those with access or func-

tional needs. 

 
Photograph the damage to your property in order to assist in filing an insurance claim. 

 
Stay away from downed power lines and report them immediately. 

 

 

Watch your animals closely. Keep them under your direct control. 
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