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WHAT 

Extreme heat occurs from a                       
combination of excessively high                 
temperatures (significantly above 
normal) and high humidity.  

At certain levels, the human body 
cannot maintain proper internal                
temperatures and may experience 
heat stroke. The "Heat Index" is a 
measure of the effect of the                      
combined elements on the body. 

Heat wave occur when there is at 
least three consecutive days with 
high temperatures of at least 90              
degrees. 

WHEN 

Although heat waves can occur                    
anytime of year,  extreme heat                     
typically occurs in the summer.                        
Specifically, from the months of June 
through September.  

. WHERE 

Extreme / excessive heat can occur 
anywhere. However, urban and  
suburban areas can be "heat                  
islands," a zone 2-10 degrees F 
warmer than the surrounding rural 
countryside. Because they are 
warmer, heat islands use more                
energy to keep cool, which raises 
costs and reduces air quality. 

IMPACT 

North American summers are hot. 
Sometimes spring and fall tempera-
tures reach dangerous levels as well. 
Most summers see heat waves in one 
or more parts of the United States. 
Heat is now the leading weather-
related killers in the United States, 
resulting in hundreds of fatalities 
each year and even more heat-
related illnesses.  

KNOW YOUR RISK 
 

 

I n recent years, excessive heat has caused more deaths than all other weather events, including floods. A 

heat wave is a prolonged period of excessive heat, generally 10 degrees or more above average, often com-

bined with excessive humidity. Heat kills by pushing the human body beyond its limits. In extreme heat and 

high humidity, evaporation is slowed and the body must work extra hard to maintain a normal temperature. 
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OVERVIEW 



KNOW YOUR RISK 

The map shows temperature changes from 1991-2012, compared to the 1901-1960 average (in Alaska and Hawaii, the changes are 
compared to the 1951-1980 average). The bars on the graph show the average temperature changes by decade for 1901-2012 
(relative to the 1901-1960 average) for each region. The far right bar (2000s decade) includes 2011 and 2012. The period from 
2001 to 2012 was warmer than any previous decade in every region. Source: NOAA NCDC / CICS-NC 

Observed U.S. Temperature Change 
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PROTECTING YOURSELF BEFORE AN                        
EXTREME HEAT EVENT 
 

P rotecting yourself today means having sources for information, prepar-

ing your home or workplace, developing an emergency communications 

plan, and  knowing what to do during an extreme heat 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 extreme heat 

event. 
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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 

  

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 

4 | GUIDE TO EXTREME HEAT PREPAREDNESS  



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 heat wave. 

 HEAT WAVE - Heat waves are prolonged period of excessive heat, often combined with  excessive humidity. 

 

HEAT INDEX - The heat index is a number in degrees Fahrenheit (F) that tells how hot it feels when relative              

humidity is added to the air temperature. Exposure to full sunshine can increase the heat index by 15                  

degrees. 

 
EXCESSIVE HEAT WATCH - An excessive heat watch is issued when conditions are favorable for an excessive 

heat event to meet or exceed local excessive heat warning criteria in the next 24 to 72 hours. 

 
EXCESSIVE HEAT WARNING - An excessive heat warning is issued when heat index values are forecast to 

meet or exceed locally defined warning criteria for at least 2 days (daytime highs=105-110° Fahrenheit). 

 
HEAT ADVISORY - A heat advisory is issued when heat index values are forecast to meet locally defined               

advisory criteria for 1 to 2 days (daytime highs=100-105° Fahrenheit). 

HEAT INDEX 

HEAT WAVE 

EXCESSIVE     

HEAT WATCH 

! 
EXCESSIVE     

HEAT                     

WARNING 

! 
HEAT                          

ADVISORY 
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BEFORE AN EVENT: PLAN AND PREPARE 

Extreme heat accounts for more deaths annually, on a global scale, than all other hazards. Knowing how to protect yourself and your 
loved ones before an event can save lives when an event occurs. 
 

Follow these guidelines before an extreme heat event: 

  
Find places in your community where you can go to get cool. 

 

Keep your home cool by doing the following: 

• Cover windows with drapes or shades. 

• Weather-strip doors and windows. 

• Use window reflectors, such as aluminum foil-covered cardboard, to reflect heat back outside. 

• Add insulation to keep the heat out. 

• Use attic fans to clear hot air. 

• Install window air conditioners and insulate around them. 

 

 

Learn to recognize the signs of heat-related illness. 
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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 elec-

tricity 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 Emergency Alerts located under the                

hazards tab on the City of Shawnee - Emergency                        

Management website. 

 

Heat kills by taxing the human body beyond its abilities. In a              

normal year, about 175 Americans succumb to the demands of 

summer heat. Among the large continental family of natural                

hazards, only the cold of winter-not lightning, hurricanes,                     

tornadoes, floods, or earthquakes-takes a greater toll. In the 40

-year period from 1936 through 1975, nearly 20,000 people 

were killed in the United States by the effects of heat and solar                     

radiation. 

In the disastrous heat wave of 1980, more than 1,250 people 

died. And these are the direct casualties. No one can know how 

many more deaths are advanced by heat wave weather-how 

many diseased or aging hearts surrender that under better                    

conditions would have continued functioning. North American 

summers are hot; most summers see heat waves in one section 

or another of the United States. East of the Rockies, they tend 

to combine both high temperature and high humidity although 

some of the worst have been catastrophically dry. 

EXTREME HEAT IS A NATIONAL 

PROBLEM 
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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. 

Consider 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 

every 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,     
including access and functional needs, and the needs of children and 
pets. You may need to include: extra water; special food, such as infant 
formula or pet food; and supplies or equipment, such as diapers, glasses, 
or  medical equipment. 

The following are items to store in your Emergency Supplies 
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PREPARING YOUR HOME AND / OR BUSINESS FOR AN EXTREME HEAT EVENT 

Extreme heat events are on the rise, but there are things you can do now—in your own home, workplace, or neighborhood—to 

reduce your current and future risks. Here are some ideas  

 

  

BE PREPARED AT HOME:  The best time to prepare for an extreme heat event is before it happens. Each 

spring, check your household’s fans, air conditioners, and other cooling equipment to make sure they are in 

good working order. Write down a list of family, friends, and neighbors who might need assistance in an ex-

treme heat event, and make sure you have their phone numbers. Look up the location of your nearest cooling 

center (s) in case you need to go there.  

 

BE PREPARED IN YOUR COMMUNITY: If you work outdoors or in a physically demanding job without air 

conditioning, work with your employer to establish a committee at your workplace to develop a heat response 

plan. Get involved in children’s school and athletic organizations to ensure that proper measures are in place 

for extreme heat days and outdoor athletic practices take place during the coolest part of the day.  

 

PLANT A GREEN ROOF: Green roofs are gardens planted on rooftops that provide shade and reduce the 

temperature of the roof surface, as well as the surrounding air. On hot summer days, green roofs can actually 

be cooler than the air. Many kinds of buildings—commercial, residential, and industrial—can support green 

roofs, and green roofs can be especially useful in cities to counter the urban heat island effect. Consider build-

ing your own at home, work, or school. 

 

INSTALL A COOL ROOF: A cool roof is made of materials or coatings that reflect sunlight and heat away 

from your home, reducing roof temperatures. This makes your home cooler, increasing your comfort and re-

ducing the amount of air conditioning needed during hot days.  

 

PLANT TREES OR ERECT SHADE STRUCTURES IN STRATEGIC LOCATIONS: Trees and vegetation 

that directly shade your home can lower surrounding temperatures; this can decrease the need for air condi-

tioning, make your home more comfortable, and reduce your energy bill. Trees also protect your family’s 

health by improving air quality, providing cooling shade for outdoor activities, and reducing your exposure to 

 

USE COOL PAVING MATERIALS IN YOUR DRIVEWAY:  If you’ve ever walked barefoot on hot pave-

ment, you know it can heat up quickly in the sun. Hot pavement also transfers heat to the surrounding air, add-

ing to the urban heat island effect. Cool pavement stays cooler in the sun than traditional pavement by re-

flecting more solar energy or enhancing water evaporation. Cool pavement can be created from asphalt and 

concrete, as well as through the use of coatings or grass paving.  

 

 

REPLACE YOUR AIR CONDITIONER: Old or damaged window-unit air conditioners are inefficient, mean-

ing you’re paying more money for less actual cooling ability. Don’t wait until the next heat wave—when sup-

plies are likely to be low and prices high—to replace an inefficient or broken air conditioner; purchase an effi-

cient unit before you need it.  
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URBAN HEAT ISLANDS 

If you live in an urban area, you could be at even greater risk from the effects of extreme heat. Urban areas, including big cities and 

smaller ones, are usually warmer than their rural surroundings because of the “urban heat island” effect. 

As cities develop, vegetation is often lost and more surfaces are paved or covered with buildings. Less vegetation means less shade 

and moisture to keep urban areas cool. Conventional roofs and pavement reflect less and absorb more of the sun’s  energy, which 

leads to higher temperatures near these structures. Additionally, tall buildings and narrow streets can reduce air flow, further trap-

ping the heat that gets absorbed during the day, as well as heat generated by vehicles, factories, and air conditioning vents. All 

these factors contribute to urban heat islands, which can worsen the impacts of climate change, particularly as more extreme heat 

events occur. 

Compared with surrounding rural areas, urban heat islands have higher daytime maximum temperatures and less nighttime                  

cooling. Temperatures in urban areas can be 1.8–5.4°F warmer than their surroundings during the day. In the evening, this                    

difference can be as high as 22°F because the built environment retains heat absorbed during the day 

This diagram represents how an urban heat island can increase local air temperatures by several degrees.                                                                           
Source: U.S. EPA, 2006 
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Urban heat islands don’t just affect big cities. They can occur in small cities and suburban areas, too.  

The urban heat island effect is clearly visible in this heat map of New York City on a summer day. Temperatures are about 10°F 

higher in built-up areas than in the forested parts of Central Park. The dark blue areas show the cooler waters of the Hudson and 

East Rivers. Source: Center for Climate Systems Research, Columbia University, 2014  
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The Heat Index is a measure of how hot it really feels when relative humidity is factored in with the actual air temperature. To find 
the Heat Index temperature, look at the Heat Index Chart above or check our Heat Index Calculator. As an example, if the air tem-
perature is 96°F and the relative humidity is 65%, the heat index--how hot it feels--is 121°F. The red area without numbers indicates 
extreme danger. The National Weather Service will initiate alert procedures when the Heat Index is expected to exceed 105°-110°F 
(depending on local climate) for at least 2 consecutive days. 

NATIONAL WEATHER SERVICE HEAD INDEX 
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HEAT ACCLIMATION AND HYDRATION WITH WET BULB GLOBE TEMPERATURE 
 
Wet bulb globe temperature (WBGT) is a comprehensive human heat stress index based on air temperature, relative humidity, 
wind speed, and sunlight. It was developed to better assess outdoor human heat risk. The traditional “Heat Index” adjusts air tem-
perature only by relative humidity. While the wet bulb globe temperature helps you avoid dangerous heat conditions, it can also 
be used as a guide to safely acclimate to heat and to better pace your outdoor work or play.   
 
To acclimate to heat, you want to expose yourself to hot conditions, yet avoid heat severe enough to cause exertional heat illness. 
Acclimating to heat is not just a safety issue, outdoor summer activities will be more enjoyable too. Heat acclimation is a process 
that is different for each individual. It varies with age, medications, overall health, genetics, and hydration.   
 
Heat acclimation typically takes 5-10 days of heat exposure. Start your acclimation during times when the wet bulb globe temper-
ature is between 80 and 85 WBGT Fahrenheit index. This is the green, Low Risk category in the Wet Bulb Globe Temperature map 
above. As you become more heat acclimated, shift your heat exposure to times when conditions are in the Moderate Risk catego-
ry of 86-88 WBGT Fahrenheit index. Stay outdoors to take breaks or rest. Choose a shady spot with good air movement. You are 
striving for extended periods outdoors. Going in and out of air conditioning does not push the body to acclimate to heat. For unac-
climated people, OSHA recommends a 5-day acclimation program starting with 20% of outdoor work time on day 1 and increasing 
20% each day. 
 
Your heat risk is highly dependent on your hydration level. Even if you have acclimated to heat, adequate hydration is critical to 
avoid exertional heat illness. The Wet Bulb Globe Temperature Work/Rest Hydration Table on the next page includes water rec-
ommendations during outdoor activities. To properly hydrate, drink water or alternate water with a sports drink. Avoid drinks that 
are high in sugar or contain alcohol. If you experience a lack of focus or thought process, headache, skin flushing, or feel like you 
have stopped sweating, take a break immediately and drink water. Remove head coverings and extra clothing. If available, use 
water to cool your face, neck, wrists, and forearms. Placing your hands and forearms in cool water for 5-10 minutes has been 
shown to be an effective way to cool the body 
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Recommendations in the Wet Bulb Globe Temperature Work/Rest Hydration Table below are for healthy, hydrated humans fully 

clothed with lightweight summer working clothes. Add 2 WBGT units when wearing cotton coveralls. Add 4 WBGT units when wear-

ing heavy, winter-type clothing. Add 6 WBGT units when wearing water repellent, semi-permeable clothing. When wearing full-

body, waterproof, impermeable, protective clothing (e.g. Tyvek coveralls and hood), increase WBGT by 10 units while conducting 

“Light Work” and increase WBGT by 20 units when doing “Moderate to Hard Work” tasks. 

WET BULB GLOBE TEMPERATURE WORK / REST HYDRATION TABLE 

HEAT RISK CATAGORY WET BULB GLOBE 
TEMPERATURE 

LIGHT WORK MODERATE WORK HEAVY WORK 

Work / Rest Water Intake 
(Quart / Hr.) Work / Rest Water Intake 

(Quart / Hr.) Work / Rest Water Intake 
(Quart / Hr.) 

 

Unacclimated 78 - 79.9 50 / 10 
Minutes 1 / 2 40 / 20 

Minutes 3 / 4 30 / 30 
Minutes 3 / 4 

Acclimated 78 - 79.9 Continuous 1 / 2 Continuous 3 / 4 50 / 10 
Minutes 3 / 4 

 

Unacclimated 80 - 84.9 40 / 20 
Minutes 1 / 2 30 / 30 

Minutes 3 / 4 20 / 40 
Minutes 1 

Acclimated 80 - 84.9 Continuous 1 / 2 50 / 10 
Minutes 3 / 4 40 / 20 

Minutes 1 

 

Unacclimated 85 - 87.9 30 / 30 
Minutes 3 / 4 20 / 40 

Minutes 3 / 4 10 / 50 
Minutes 1 

Acclimated 85 - 87.9 Continuous 3 / 4 40 / 20 
Minutes 3 / 4 30 / 30 

Minutes 1 
 

Unacclimated 88 - 90 20 / 40 
Minutes 3 / 4 10 / 50 

Minutes 3 / 4 AVOID 1 

Acclimated 88 - 90 Continuous 3 / 4 30 / 30 
Minutes 3 / 4 20 / 40 

Minutes 1 

 

Unacclimated 90 ˂ 10 / 50 
Minutes 1 AVOID 1 AVOID 1 

Acclimated 90 ˂ 50 / 10 
Minutes 1 20 / 40 

Minutes 1 10 / 50 
Minutes 1 
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Adapted from: 1) USGS Survey Manual, Management of Occupational Heat Stress, Chapter 45, Appendix A. 2) 

Manual of Naval  Preventive Medicine, Chapter 3: Prevention of Heat and Cold Stress Injuries. 3) OSHA Technical 
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VULNERABLE POPULATIONS 

Extreme heat can affect everyone. However, three key factors put some people at a higher risk than             
others:  

EXPOSURE 

Some people are more exposed to high temperatures than others, such as 

those who spend long hours working or exercising outside, those who are 

homeless, or those who live in buildings without air conditioning.  

SENSITIVITY 

Some people are less tolerant of heat than others, such as infants, young             

children, pregnant women, older adults, and those with certain health condi-

tions made worse by heat exposure. Certain medications can also affect the 

body’s ability to regulate temperature. People can be more sensitive to heat if 

they are under the influence of alcohol or drugs that affect their ability to stay             

hydrated. Elderly individuals are also less likely to perceive being overheated, 

even though they are physiologically at greater risk. 

ABILITY TO RESPOND AND                       

PREPARE 

Some people are less able to avoid heat than others, such as those with                

limited incomes who cannot afford air conditioning or the electricity to use it, 

people with mobility issues that prevent them from seeking health care or 

going to a cooling center during a heat wave, or those with outdoor jobs. 

Some people are less motivated to leave their homes for cooler places due to 

unwillingness to leave pets, fear of crime, or concerns about being a burden to 

others.  
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EXTREME HEAT STATICS 

Extreme heat causes more deaths than any other weather-related hazard - more than hurricanes, tornadoes, or flooding. In addi-

tion, thousands of people who are exposed to extreme heat seek medical treatment each year. In fact, each summer more than 

65,000 Americans on average visit an emergency room for acute heat illness. 

Numbers in each bar represent the total number of fatalities by hazard. Source: NOAA National Weather Service, 2016  

The numbers shown here do not capture the full extent of heat-related deaths. Many deaths associated with extreme heat are not 
identified as such by the medical examiner (or coroners) and may not be correctly recorded on a death certificate. For example, of 
the estimated 700 deaths that occurred during the 1995 heat wave in Chicago, only 465 were recorded and attributed to the ex-
treme heat event.  

Even small temperature increases above seasonal normal levels can result in illnesses and deaths, though the temperature may not 
be considered “extreme.” A series of consecutive days with warmer-than-average temperatures often results in more hospital ad-
missions for respiratory, cardiovascular, and kidney-related diseases. This can especially occur in spring and early summer, before 
people are accustomed to warm summer temperatures. 
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THE IMPACT OF CLIMATE CHANGE 

“Impacts from climate change are happening now. Ecosystems and human communities are currently being affected.  These impacts 
extend well beyond just an increase in temperature. They are happening in the United States, and across the globe. Multiple sectors 
of our society, spanning across regional boundaries, are being affected. Already impacted are things that we depend upon and val-
ue: water, energy, transportation, wildlife, agriculture, ecosystems, and human health.” 

This graph shows global annual average temperatures, compared with the 1901–2000 average. These data come from land-

based weather stations and sea surface temperature measurements. The red bars indicate above-average surface tempera-

 
 

 

 

WHAT IS CLIMATE CHANGE?  

Although there is a relationship between climate and weather, the terms are in fact different. Weather is a specific event or condi-
tion that happens over a period of hours or days. For example, a thunderstorm, a snowstorm, and today ’s temperature all describe 
the weather. Climate refers to the average weather conditions in a certain place over many years (usually at least 30 years).  

Climate change is a pattern of change in average weather that’s happening over many years, such as warming temperatures. A rise 
in the average global temperature has led to other changes around the world—in the atmosphere, on the land, in the oceans—such 
as changing rain and snow patterns, more extreme weather events, melting glaciers, and warmer seas.  

 

The chances are increasing that an extreme heat event could happen where you live. That’s because average temperatures are 
rising, both in the United States and around the world:  

• Globally, the annual average temperature has been rising since the beginning of the 20th century, and temperatures are 
expected to continue to rise through the end of this century.  

• Worldwide, 15 of the 16 warmest years on record have occurred since 2000, with the exception of 1998. 
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A NATIONAL CHALLENGE 

Although you might expect heat-related illnesses and deaths to be more common in hotter, more humid regions like the                        
Southeast, extreme heat affects every part of the country to some degree. In fact, some of the deadliest heat waves in the last few                  
decades have occurred in northern cities like Chicago, where people are less accustomed to extreme heat, and many houses and 
apartments lack air conditioning. 

HOT NIGHTS 

Temperatures are usually cooler at night, giving your body some relief from hot daytime temperatures. But during an extreme 

heat event, which typically lasts more than one day, nighttime temperatures may stay too warm to allow your body to cool down, 

especially if you live in an urban heat island (see “What Is an Urban Heat Island?” for more information). This places a strain on 

your body, as your heart increases circulation to try to regulate your body temperature. The strain is even worse if you are                    

dehydrated.  

An increase in hot summer nights means less “cooling off” occurs at night. This trend is of particular concern because people can 

face serious health risks if they cannot recover from exposure to daytime heat.  
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AFFECTS ON  THE UNITED STATES  

The United States is warming too, but some parts of the United States have experienced more warming than others. The North, 

the West, and Alaska have seen temperatures increase the most, while some parts of the Southeast have experienced little 

change. 

Along with this overall warming, the United States is experiencing more extreme heat events. While you can expect to have an 

unusually hot day or night every so often because of the normal, day-to-day variation in weather, hotter-than-usual days and 

nights are becoming more common. Heat waves, which are prolonged periods of extreme heat, are also occurring more                      

frequently in major U.S. cities since the mid-20th century. In addition to becoming more common, heat waves are also lasting 

longer and becoming more severe. 

 

This graph shows how larger parts of the contiguous 48 states are experiencing unusually hot temperatures during the months of 

June, July, and August. Unusually hot summer days (red line) have become more common over the last few decades, while                       

unusually hot daily low temperatures (orange line), usually at night, are occurring in an even larger area of the United States. 

Source: Adapted from U.S. EPA, 20162  

A changing climate is driving these warming trends. Recent changes in climate have been caused by carbon dioxide and other 

heat-trapping greenhouse gases that people have added to the atmosphere through activities that use fossil fuels like oil,                     

gasoline, diesel, propane, coal, and natural gas. While natural variations continue to play an important role in extreme heat 

events, climate change has shifted the odds, increasing the likelihood that these events will occur.  
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Temperatures will continue to rise as people add more 

heat-trapping greenhouse gases to the atmosphere. As a 

result, scientists expect heat waves to become more     

common, more severe, and longer-lasting.3,4 More   

xtreme heat will likely lead to an increase in heat-related 

illnesses and deaths, especially if people and communities 

don’t take steps to adapt and protect themselves. Even 

small increases in extreme heat can result in increased 

deaths and illnesses. 

Without big steps to reduce greenhouse gas emissions, 

the average number of extremely hot days in the United 

States is projected to more than triple from the year 2050 

to 2100.6 This means the potential heat wave season will 

be longer, and extreme heat could catch communities  off

-guard if it happens earlier or later than expected in a 

particular area.  

When average temperatures increase, the average temperature of “hot weather” and “record hot weather” will become even hotter.                            
Source: IPCC, 20017 
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WHAT FUTURE GENERATIONS SHOULD EXPECT: EXTREME HEAT EVENTS WILL INCREASE 

These maps compare the differences in extreme heat between the recent past (1980–2000) and the mid-21st century (2041–2070) 
in a projected scenario with high greenhouse gas emissions. Hatched areas indicate confidence that the projected changes are                      
significant and consistent among models. Source: USGCRP, 20168  
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BECOME MORE                    
COMMON 

As climate change contin-
ues, there will be more 
hot days each year. For 
instance, someone in 
Tampa, Florida, may              
experience up to 40 more 
days a year where the 
temperature is over 95°F.  

BECOME MORE                      
SEVERE  

Rising average summer 
temperatures will make 
the hottest days even 
hotter than they used to 
be, especially in the                 
central United States. For 
example, someone in 
Wichita, Kansas, may    
experience summers that 
are 6°F hotter than in the 
recent past.  

LAST LONGER 

Consecutive days of               
extreme heat are                          
projected to last even 
longer in the future. For 
example, someone in 
Tucson, Arizona, may 
experience a stretch of 
days with temperatures 
above 95°F that is 28 days 
longer than the longest 
stretch of such days in 
the recent past.  
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EVIDENCE OF A CHANGE IN TEMPERATURES 

As illustrated in the maps below from , we already experience abnormally high temperatures.  These temperatures seem to only 
be increasing year - after - year. 
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Even more troubling is the projected impact of climate change and rising average temperatures in the 

years to come. Illustrated on the following page, you will see a comparison of our average temperature in 

July of 2010 compared to that of what is projected for July of 2050 and 2090. 

 
! 

This image shows the NOAA North America Model temperature at 2m above the surface (~6 feet) for July 
12, 2011 at 21:00z. 
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MORE EXTREME HEAT EVENTS ARE LIKELY TO CAUSE MORE ILLNESS AND DEATHS IN THE FUTURE 

As extreme heat events become more common, more severe, and longer-lasting, scientists expect to see an increase in deaths and 
illnesses from heat, particularly among vulnerable populations, such as children, the elderly, economically disadvantaged groups, 
and those with chronic health conditions made worse by heat exposure. 

Combined                           
mortality ate 
(deaths / 100k) 

0 - 2 
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11 - 14 
 
  
 

15 - 18 

2000 Baseline 
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The map on the top shows actual deaths in 49 major U.S. cities in 2000 from extreme heat and extreme cold combined, for every 
100,000 people. The map on the bottom shows an increase in estimated deaths for 2100. The increase in heat-related deaths is 
expected to far outweigh the decrease in cold-related deaths. These results assume no significant reductions of greenhouse gas 
emissions (“business as usual”), and they also assume that people have not substantially adapted or acclimated to more extreme 
temperatures. (If a city does not have a circle, it does not mean the city has no extreme temperature impact; it just means that 
city was not included in this study.) Source: U.S. EPA, 20156  
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PROTECTING YOURSELF DURING AN                            
EXTREME HEAT EVENT 
 

T he following section highlights actions and initiatives that you and your 

family can take during an extreme heat event. 
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DURING AN EVENT: SURVIVE 

Annually extreme heat accounts for more deaths worldwide than any other hazard. Taking the proper precautions during a heat 

wave can not only save your life, but will also reduce your vulnerability to other health related hazards, such as dehydration and 

heat exhaustion. 

Follow these guidelines during an extreme heat event: 

  
Use air conditioners or spend time in air-conditioned places, such as cooling centers, malls, or libraries. 

 

Use electric fans to provide comfort when the temperature is below 95°F.18 Fans can make sweat evaporate more 

quickly from your body. More evaporation means more heat can leave your body.  

 
Take a cool shower or bath to help cool off.  

 
Minimize direct exposure to the sun.  

 
Stay hydrated—drink water or beverages without caffeine, sugar, or alcohol throughout the day.  

 
Eat light, cool, and easy-to-digest foods such as fruit or salads.  

 
Wear loose-fitting, light-colored clothes.  

 
Know the symptoms of heat-related illnesses and the appropriate responses.  

 
Check the local news for health and safety updates. 
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ACTIONS TO NEVER TAKE DURING AN EXCESIVE HEAT EVENT 

The following actions are never recommended in an extreme heat event: 

 Leave children, pets, or persons with mobility problems alone in cars for ANY AMOUNT OF TIME. 

 Drink alcohol to try to stay cool.  

 Use the stove or oven to cook—it will make you and your house hotter. 

 Eat heavy, hot, or hard-to-digest foods.  

 Wear heavy, dark clothing, which absorbs heat from the sun.  

 Exercise outdoors during the hottest hours of the day (usually 10 a.m. to 5 p.m.).  

 
Use an electric fan when the temperature is over 95°F. When the temperature is in the mid-90s or higher, electric 

fans will not prevent heat-related illness. 

 
 

Do not leave pets outside during extreme heat. If animals must be outside during extreme heat, ensure they have 

plenty of shade and water. 

! 
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The image above illustrates how  quickly a vehicle can become a death trap for a 
child, pet or anyone whom may be inside for an extended amount of time. 

THE DANGERS OF LEAVING CHILDREN / PETS / PERSONS WITH MOBILITY PROBLEMS IN VEHICLES 

Leaving children, pets and / or persons with mobility problems in vehicles during extreme heat events has proven to be fatal time 

after time. In just 10 minutes, a vehicle can heat up 20 degrees and become deadly. NEVER leave children, pets, or persons with 

mobility problems alone in cars for ANY AMOUNT OF TIME. THEY WILL DIE. 
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UNDERSTANDING THE SYMPTOMS OF HEAT - RELATED ILLNESS 
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The most common health effects (or symptoms) caused by extreme heat include the  following:  

HEAT CRAMPS 

Heat cramps are muscle spasms, often in the abdomen, arms, or calves, 

caused by a large loss of salt and water in the body. Heat cramps can occur 

from prolonged exposure to extreme heat combined with dehydration, and 

they commonly happen while participating in strenuous outdoor activities 

such as physical labor or sports.  

HEAT EXHAUSTION 

Heat exhaustion is a severe illness requiring emergency medical treatment. It 

can occur from exposure to extreme heat over an extended period of time 

(usually several days), especially when combined with dehydration.  

HEAT STROKE 

Heat stroke is the most serious medical condition caused by extreme heat, 

requiring emergency treatment. Heat stroke (or hyperthermia) occurs when 

the body can no longer regulate its temperature, and its temperature rises 

rapidly—up to 106°F or higher. Heat stroke usually occurs as a progression 

from other heat-related illnesses, such as heat cramps or heat exhaustion. It 

can also strike suddenly without prior symptoms, however, and it can result in 

death without immediate medical attention.  

Extreme heat is especially dangerous because people 
might not recognize their symptoms as signs of a more 
serious condition. For example, symptoms like sweating or 
fatigue may just appear to be normal reactions to a hot 
day. People may be in more danger if they experience 
symptoms that alter their decision-making, limit their abil-
ity to care for themselves, or make them more prone to 
accidents. If untreated, heat-related illnesses can worsen 
and eventually lead to death.  

Heat can also contribute to premature death from health 
impacts other than those listed above. This is because 
extreme heat can worsen chronic conditions such as                 
cardiovascular disease, respiratory disease, and diabetes. 

Heat affects everybody. A normal body temperature for adults is around 98.6°F. When you are sick, you may get a fever with 
symptoms such as headache, sweating, or fatigue. Much like a fever, extreme heat stresses your body’s ability to maintain its 
normal temperature and can result in similar symptoms.  
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ULTRAVIOLET (UV) RADIATION SAFETY 

The following tips could help you stay safe from ultraviolet radiation : 

 
DO NOT BURN OR TAN: Avoid intentional tanning. It may contribute to skin cancer and premature aging of skin 

 
SEEK SHADE: Get under cover when the sun’s rays are the strongest between 10 am and 4 pm 

 

WEAR PROTECTIVE CLOTHING: Wear long-sleeved shirts and pants and a wide-brimmed hat as well as UV-

blocking sunglasses 

 

GENEROUSLY APPLY SUNSCREEN: Use a Broad Spectrum sunscreen with a Sun Protection Factor (SPF) of 30 or 

higher for protection from ultraviolet A (UVA) and ultraviolet B (UVB) rays, which contribute to premature aging, sun-

burn and skin cancer. Always follow the label directions and apply sunscreen generously. Apply 15 

minutes before going outdoors and reapply every two hours, or after swimming, sweating, or toweling off. 

 

USE EXTRA CAUTION NEAR WATER AND SAND: These surfaces reflect the damaging rays of the sun, which 

can increase your chance of sunburn 

 

GET VITAMIN D SAFELY: While the skin needs sunlight to help manufacture vitamin D, which is important for 

normal bone health, overexposure to UV light can be detrimental by damaging and killing skin cells. The National 

Council on Skin Cancer Prevention recommends obtaining vitamin D through food and supplements, not through UV 

rays. 

 

PROTECT CHILDREN FROM UV RAYS: Children, the elderly and those with special needs may need special 

attention or be more sensitive to sun. Children tend to spend more time outdoors, can burn more easily, and may not 

be aware of the dangers of UV exposure. Parents and other caregivers should protect children from excess sun expo-

sure by using the steps above. Babies younger than 6 months should be kept out of direct sunlight and protected 

from the sun using hats and protective clothing. 

ULTRAVIOLET RADIATION 

Ultraviolet (UV) radiation is a form of non-ionizing radiation that is 

emitted by the sun and artificial sources, such as tanning beds. 

The beneficial effects of UV radiation include the production of a 

vital nutrient, vitamin D; however, overexposure may present 

risks. Sunburn, premature aging, and skin cancer are all risks to 

overexposure. Keeping you and others protected from UV radia-

tion is an important, year-round responsibility. 
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ENVIRONMENTAL PROTECTION AGENCY: UV INDEX SCALE 

 

A UV Index reading of 0 to 2 means low danger from the sun's UV rays for the average person. 

• Wear sunglasses on bright days. 

• If you burn easily, cover up and use broad spectrum SPF 30+ sunscreen. 

• Watch out for bright surfaces, like sand, water and snow, which reflect UV and increase exposure. 

 

A UV Index reading of 3 to 5 means moderate risk of harm from unprotected sun exposure. 

• Stay in shade near midday when the sun is strongest. 

• If outdoors, wear protective clothing, a wide-brimmed hat, and UV-blocking sunglasses. 

• Generously apply broad spectrum SPF 30+ sunscreen every 2 hours, even on cloudy days, and after swimming or sweating.  

• Watch out for bright surfaces, like sand, water and snow, which reflect UV and increase exposure. 

 

A UV Index reading of 6 to 7 means high risk of harm from unprotected sun exposure. Protection against skin and eye                    

damage is needed. 

• Reduce time in the sun between 10 a.m. and 4 p.m. 

• If outdoors, seek shade and wear protective clothing, a wide-brimmed hat, and UV-blocking sunglasses. 

• Generously apply broad spectrum SPF 30+ sunscreen every 2 hours, even on cloudy days, and after swimming or sweating.  

• Watch out for bright surfaces, like sand, water and snow, which reflect UV and increase exposure. 

 

A UV Index reading of 8 to 10 means very high risk of harm from unprotected sun exposure. Take extra precautions because                

unprotected skin and eyes will be damaged and can burn quickly. 

• Minimize sun exposure between 10 a.m. and 4 p.m. 

• If outdoors, seek shade and wear protective clothing, a wide-brimmed hat, and UV-blocking sunglasses. 

• Generously apply broad spectrum SPF 30+ sunscreen every 2 hours, even on cloudy days, and after swimming or sweating.  

• Watch out for bright surfaces, like sand, water and snow, which reflect UV and increase exposure. 

 

A UV Index reading of 11 or more means extreme risk of harm from unprotected sun exposure. Take all precautions because un-

protected skin and eyes can burn in minutes.  

• Try to avoid sun exposure between 10 a.m. and 4 p.m. 

• If outdoors, seek shade and wear protective clothing, a wide-brimmed hat, and UV-blocking sunglasses. 

• Generously apply broad spectrum SPF 30+ sunscreen every 2 hours, even on cloudy days, and after swimming or sweating. 

• Watch out for bright surfaces, like sand, water and snow, which reflect UV and increase exposure. 

THE SHADE RULE:  

An easy way to tell how much UV exposure you are getting is to look for your shadow: 

If your shadow is taller than you are (in the early morning and late afternoon), your UV exposure is likely to be lower.  

If your shadow is shorter than you are (around midday), you are being exposed to higher levels of UV radiation. Seek shade and 

protect your skin and eyes. 
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STAYING HYDRATED 

Staying hydrated is always important, but become especially 
so during an extreme heat event. To make sure you stay hy-
drated, first monitor your water intake. Determine your wa-
ter needs for your normal activity level. Secondly, monitor 
your hydration by urine color. This provides you a way to 
monitor fluid intake through the day and adjust quantity and 
type of fluid as needed. The chart to the right was developed 
by the U.S. Army. It uses urine color as a guide to hydration 
and dehydration. This chart is a useful tool, but it is not a 
definitive indicator of hydration status and is not for clinical 
use. Urine color can be affected by certain food, medica-
tions, vitamins, or supplements. Urine color will take some 
time to change after consumption of fluids or after high 
physical activity.   
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COOLING STATIONS 
 

Cooling centers are public buildings (e.g., libraries,                     
shelters, community buildings) or specific private                      
buildings (e.g., shopping malls, movie theaters) with air    
conditioning that are designated as a safe location during 
extreme heat. During extreme heat events, some                             
communities may offer free public transportation to these 
locations. Check online or call your local officials to find out 
where your cooling centers are and if your community              
provides free transportation.  

Extreme heat, particularly in urban areas, is often associated with very poor air                
quality. Why? Heat waves are often accompanied by periods of stagnant air, which 
increases air pollution such as ground-level ozone.  

The combination of heat stress and poor air quality can pose a major health risk to vulnerable 
groups: young children, the elderly, outdoor workers, and those with pre-existing health condi-
tions, including asthma. 

Hospitals report more cases of kidney stones during extreme heat events. Why? Dehydration leads 
to a buildup of salt in the body, which can sometimes lead to kidney stones.5 Drink plenty of water 
throughout the day when it’s hot. 

Heat can also increase the risk of workers getting injured, as it may result in sweaty palms, fogged-
up safety glasses, dizziness, difficulty staying focused, or burns from accidental contact with hot 
surfaces 

 
! 

TIP: People have different normal body temperatures depending on their age, the 
time of day, and other factors. What’s your average temperature? Log your temper-
ature over the course of a few weeks in the morning, afternoon, and evening. Does 
your temperature change depending on whether you are sitting outside or inside? 
Chart your results.  

! 
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HELPING OTHERS COPE WITH EXTREME HEAT 

 

• Check on older, sick, or disabled people, including neighbors, family members, or 

friends who may need help responding to the heat. Be sure to check on those who 

live alone to ensure that they stay hydrated and cool. Some chronic conditions, 

such as diabetes or kidney disorders, can be made worse by heat exposure, and 

individuals affected by those conditions should be closely monitored in an extreme 

heat event. 

• Call your local public officials if you see homeless people in need of help. In some 

places, the non-emergency services hotline is 311, but check your local availability. 

Homeless people can be at great risk during extreme heat events,19 especially if 

they are elderly or disabled, struggle with alcohol or drug addiction, or suffer from 

medical conditions such as diabetes, high blood pressure, or mental illness.  

• Limit strenuous outdoor activity for young children, and make sure they take regu-

lar water breaks when playing outside. If possible, bring outdoor activities inside.  

• Schedule workouts for athletes earlier or later in the day when the temperature is 

cooler. If possible, limit outdoor activity or bring outdoor events inside.  

• If you are an athlete or work outside, monitor your teammates or co-workers, and 

watch for symptoms of heat-related illnesses.  
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KEEP PETS COOL 

• Keep pets indoors as much as possible.   

• Use a hose or let your pet swim in a kiddie pool, lake or stream to cool off.  

PROVIDE COOL, CLEAN WATER 

• Make sure your pet has access to cool, clean water. Make sure to check the water bowl frequently throughout the day as 

pets will drink more during high temperatures.  

LIMIT OR RESTRICT EXERCISE 

• Exercise of any kind should be cut back and limited to the   cooler, early morning or later evening hours.  Avoid midday 

heat.  

LIMIT SUN EXPOSURE 

• Dogs and cats can get sunburned just like people,   especially their ears and noses.  

AVOID BURNED PADS ON YOUR PET’S FEET 

• Avoid walking your dog on hot surfaces, such as pavement,   asphalt, or metal.  

• Walk your pet in the grass.  

 Signs of burned pads: limping or refusing to walk  

 licking   or chewing at the feet  

 pads are darker in color  

 part of   the pad is missing  

• If you notice a problem, flush the pad and foot with cool  water or a cool compress; get the pet to a grassy area, or   if 

possible carry him.  

• Contact your veterinarian to examine your pet for signs of  deeper burns, blisters and possibly infection.  

PROTECTING YOUR PETS FROM EXTREME HEAT 

Extreme heat situations can be hazardous to your pets. Animals can 
overheat, suffer dehydration, and even die in hot weather.  

Heat-related illnesses can be prevented if proper measures  are taken. 
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NEVER LEAVE PETS IN A PARKED CAR 

• Each year pets die from extreme heat after being left in  parked vehicles.  

• Cars can heat up to dangerous temperatures very quickly   –  even within minutes.    

MONITOR YOUR PET FOR SIGNS OF HEAT - RELATED ILLNESS 

• Watch your pet for signs of tiring and too much panting.  

• Brachycephalic breeds (i.e., short-nosed breeds, such as   bulldogs and pugs), large heavy-coated breeds, and those  dogs 

with heart or respiratory problems are more at risk    for heat stroke.  

PROTECTING LIVESTOCK FROM EXTREME HEAT 

Extreme heat situations can be hazardous to your pets. Animals can 
overheat, suffer dehydration, and even die in hot weather.  

Heat-related illnesses can be prevented if proper measures  are   
taken. 

PROVIDE COOL, CLEAN WATER: 

• Check water delivery systems periodically for plugs or other problems.  

• Monitor the water temperature and keep it cool. □ If possible, keep in a shaded area.  

KEEP ANIMALS COOL 

• Spray with oscillating sprinklers; water can have a cooling   effect for animals. □ Run water on the ground to keep hooves 

cooled.   

• Run water across roofs of buildings where animals are housed to cool the area. 

CONTROL BITING INSECTS 

• Flies and other insects are more active in warm weather;    animals may increase their activity trying to avoid these                   

insects and risk overheating.   

• Reduce insect breeding areas by:  

 Removing weeds/brush. 

 Removing standing pools of water or mud. 
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 Removing manure. 

 Feed later in the day. 

 Do not feed animals during the hottest periods of the day.  

 Shift feeding toward the evening after peak day temperature.  

 Cover feed bunks to prevent spoilage from heating in the sun. 

AVOID OR LIMIT HANDLING OF ANIMALS 

• Processing or working animals can elevate   body temperature  

AVOID OR LIMIT HANDLING OF ANIMALS 

• Avoid handling during mid-day.  

• If animal must be handled, work them early in the morning    (prior to 8 AM – not after 10 AM) and if possible in a shaded   

facility or area.  

• Ship animals at night or early morning (e.g., arrival time before 7 AM).  

• Cool animals after exercise with sprays of water.  
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PROTECTING YOURSELF AFTER AN                                    
EXTREME HEAT EVENT 
 

T he following section highlights steps and measures to take after a                       

extreme heat event. 
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Continue to check on family, friends, and neighbors. 

 

Restock any items, such as water, that may have been used during the event so that you are adequately prepared for 

the next excessive heat event.  

 

 

Stay informed about future forecasts.  

AFTER AN EVENT: RECOVER / RESTOCK USED ITEMS 

Once a heat wave has passed, it is important to continue to practice good health habits, as well as replenish items used from your 

emergency supplies kit. 

Follow these guidelines after an extreme heat event: 
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www.redcross.org/get-help/how-to-prepare-for-emergencies/types-of-emergencies/heat-wave-safety#During 

www.nws.noaa.gov/os/heat/ 

www.noaa.gov/news/study-climate-change-soon-to-be-main-cause-of-heat-waves-in-west-great-lakes 

www.noaa.gov/news/summer-roars-in-with-vengeance-over-us-southwest 

www.weather.gov/okx/excessiveheat 

www.epa.gov/natural-disasters/extreme-heat 

www.noaa.gov/stories/excessive-heat-silent-killer 

forecast.weather.gov/glossary.php?letter=e 

www.nnvl.noaa.gov/MediaDetail.php?MediaID=775&MediaTypeID=1 

sema.dps.mo.gov/plan_and_prepare/heat_wave.php 

www.noaa.gov/resource-collections/climate-change-impacts 

www.cdc.gov/pictureofamerica/pdfs/picture_of_america_heat-related_illness.pdf 

www.ncdc.noaa.gov/temp-and-precip/us-maps/3/201602 

www.climate.gov/maps-data/data-snapshots/averagemaxtemp-decade-loca-rcp45-2010-12-00?theme=Projections 

www.globalchange.gov/climate-change 

archive.epa.gov/epa/sites/production/files/2016-10/documents/extreme-heat-guidebook.pdf 

icons8.com/icon/15802/natural-food 

icons8.com/icon/826/oak-tree 

icons8.com/icon/25531/car-dealership-building 

icons8.com/icon/7151/air-conditioner 

www.nifc.gov/safety/safety_documents/Fatalities-by-Year.pdf 

houstontx.gov/oem/pages/plans/hmap/ 

www.nashville.gov/Office-of-Emergency-Management/Disaster-Preparedness/During-the-Disaster/Extreme-Heat.aspx 

blogs.cdc.gov/niosh-science-blog/2016/05/23/extreme-heat/ 

www.weather.gov/rah/heat 

www.helpmegrow.ohio.gov/Resources/Protect%20Infants%20and%20Children%20from%20Heat-Related%20Illness.aspx 

blog.mesonet.org/agriculture/wet-bulb-globe-temperature-what-it-is-and-how-to-use-it/ 

www.kingcounty.gov/depts/emergency-management/hazards/extreme-heat.aspx 

www.stanemergency.org/naturaldisasters/heat.shtm 

earthobservatory.nasa.gov/IOTD/view.php?id=7968 

climate.nasa.gov/climate_resources/87/vivid-sunset/ 

www.phoenix.gov/heat 

www.epa.gov/sunsafety/uv-index-scale-1 

www.cdc.gov/disasters/extremeheat/specificgroups.html 

42 | GUIDE TO EXTREME HEAT PREPAREDNESS  



SOURCES 

P
R

O
T

EC
TIN

G
 YO

U
R

SELF B
EFO

R
E A

N
 EX

TR
EM

E 

H
EA

T EV
EN

T   

SOURCES 

disasterinfo.nlm.nih.gov/extreme-heat 

blogs.cdc.gov/niosh-science-blog/2016/05/23/extreme-heat/ 

www.healthvermont.gov/health-environment/climate-health/hot-weather 

www.stlouis-mo.gov/government/departments/health/health-promotions/heat-safety-athletes-exercise-extreme-heat.cfm 

www.suffolkcountyny.gov/Departments/FireRescueandEmergencyServices/OfficeofEmergencyManagement/NaturalDisastersandExtremeWeather/ExremeHeat.aspx#.W6z3x-SWyUk 

www.srs.gov/Weather/severe_weather/index.html 

www.globalchange.gov/browse/multimedia/observed-us-temperature-change 

www.nsf.gov/news/mmg/mmg_disp.jsp?med_id=74407&from= 

www.nps.gov/yell/planyourvisit/pets.htm 
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