


Each year, the United States averages some 10,000 thunderstorms, 
5,000 floods, 1,300 tornadoes and 2 Atlantic hurricanes, as well as 

widespread droughts and wildfires. Weather, water and climate 
events, cause an average of approximately 650 deaths and $15 

billion in damage per year and are responsible for some 90 percent 
of all presidentially-declared disasters. About one-third of the U.S. 
economy – some $3 trillion – is sensitive to weather and climate. 
National Weather Service (NWS) provides weather, hydrologic, 

and climate forecasts and warnings for the United States, its 
territories, adjacent waters and ocean areas, for the protection of 
life and property and the enhancement of the national economy. 

noaa.gov/weather



The following is a safe boating message from the National Safe Boating Council 
and the National Weather Service.

Understanding a marine forecast is critical to safe boating. Weather and wave 
conditions can change suddenly, catching boaters off guard and creating life 

threatening conditions.

Typical marine forecasts predict wind speed and direction, wave heights and 
periods, roughness of near shore waters, and significant weather. Marine 
forecasts cover large areas and the forecast elements are often given in 

ranges. The significant weather may not occur over the entire area or during the 
entire forecast period. The ranges represent average conditions over a period 
of time (usually 12 hours) and the actual conditions may be lower or higher 

than the forecast range. Boaters should plan for conditions above and below the 
predicted ranges.

Take particular note of any current advisories and warnings, including Small 
Craft Advisories, Gale or Storm Warnings which alert mariners to either high 
winds or waves occurring now or forecast to occur up to 24 hours from now. 

Special Marine Warnings are issued for sudden increase in winds to over 35 knots 
(40 mph), waterspouts (tornadoes over water), and hail of 3/4 inches or greater 
and indicate a more immediate threat. Marine weather statements bring attention 
to significant rapidly changing conditions on the water including increase in 

winds, thunderstorms, development of dense fog and even snow squalls or strong 
and gusty rain showers.

You should have a marine VHF transceiver with built-in NOAA Weather Radio 
channels. If you venture beyond about a 25 nautical mile range from shore, 

you should consider buying a good quality HF single sideband transceiver and 
satellite phone.

Before setting out, obtain the latest marine forecast and warning information 
from www.weather.gov/marine or NOAA Weather Radio. Several days ahead of time 
you can begin listening for extended outlooks which give general information 

out to the next five days in both graphical and text format.

This message was brought to you by the National Weather Service and the National 
Safe Boating Council. Visit the National Weather Service on the web at www.

weather.gov and the National Safe Boating Council at www.safeboatingcouncil.org



Weather & Climate
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          “Weather is what you get;
Climate is what you expect.”

Weather consists of the short-term (minutes to days) variations in the atmosphere. Weather is expressed in terms of 
temperature, humidity, precipitation, cloudiness, visibility and wind.

Climate is the slowly varying aspect of the atmosphere-hydrosphere-land surface system. It is typically characterized 
in terms of averages of specific states of the atmosphere, ocean, and land, including variables such as temperature (land, 
ocean, and atmosphere), salinity (oceans), soil moisture (land), wind speed and direction (atmosphere), and current 
strength and direction (oceans).

Example of Weather vs. Climate
The actual observed temperatures on any given day 
are considered weather, whereas long-term averages 
based on observed temperatures are considered 
climate. For example, climate averages provide 
estimates of the maximum and minimum temperatures 
typical of a given location primarily based on analysis 
of historical data.

Consider the evolution of daily average temperature 
near Washington DC (40N, 77.5W). The black line is 
the climatological average for the period 1979-1995. 
The actual daily temperatures (weather) for 1 January 
to 31 December 2009 are superposed, with red 
indicating warmer-than-average and blue indicating 
cooler-than-average conditions. Departures from 
the average are generally largest during winter and 
smallest during summer at this location.

Weather Forecasts and Climate Predictions / Projections
Weather forecasts are assessments of the future state of the atmosphere with respect to conditions such as precipitation, 
clouds, temperature, humidity and winds. 

Climate predictions are usually expressed 
in probabilistic terms (e.g. probability of 
warmer or wetter than average conditions) 
for periods such as weeks, months or 
seasons. A prediction is a probabilistic 
statement of something that could happen 
in the future based only on what is known 
today.

Climate projections are long-range 
predictions of the future climate based on changing atmospheric conditions, such as increased or decreased pollutants 
due to emissions from the burning of fossil fuels (coal, oil, gas).



The maps above show temperature (precipitation) probabilities for above (A) and below (B) 
normal (median) conditions. In regions where no strong climate signals exist, a forecast of equal 
chances (EC) for either A, B, or near-normal conditions is made.

Temperature Precipitation
Example of Climate Prediction: Three - Month Outlooks

The maps above show projected surface temperature changes (°C) for the early and late 
21st century relative to the period 1980-1999. This is the average projection for the A2 scenar-
io averaged over decades 2020-2029 (left) and 2090-2099 (right). 

The A2 scenario is based on the assumption of a very heterogeneous world with high popula-
tion growth, slow economic development and slow technological change.

2020 - 2029 2090 - 2099
Atmosphere-Ocean General Circulation Model Projections of Surface Warming

Example of Climate Projection

Climate 
predictions 

and projections 
never specify 

the occurrence 
of weather 

events.
Weather-Climate 

Links
There are many ways in which climate and 
weather are connected. For example:
The frequency and intensity of tropical 

cyclones are influenced by changes in 
sea-surface temperature and upper- level 
wind patterns in the tropics that occur on 
monthly, seasonal, decadal, and longer 
timescales.

Shifts in the position of the jet streams in 
mid-latitudes can affect where storms will 
develop. These jet-stream shifts can occur 
on seasonal time scales (in association with 
El Niño and La Niña) and also on weekly 
times scales, associated with planetary 
scale meanders of the jet-stream that are 
sometimes related to changing conditions 
in the tropical atmosphere on sub-seasonal 
time scales.

Mid-latitude storms 
are steered by the jet 
stream and get their 
energy from temperature 
contrasts between 
different air masses.

Relatively slow 
variations in the global-
scale temperature 
distribution are the basis 
for making outlooks 
on time scales from 
one month to several 
seasons. 

Wind in the upper troposphere (200-hPa  = 11.3 
km) averaged over the months of January, 

February and March. Thick black arrows show 
the locations of jet streams during the El Nino of 

1999 and the La Nina of 1989.
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Though Weather Radio is a great way to know exactly what is going on, and NOAA and the NWS have 
worked hard to provide accurate information, predictions are not always correct, and reliance on 

electronics as your only source of understanding the weather can be dangerous. As you become an 
experienced boater, you learn that there are many signs that will help you get an idea of what kind 

of weather is approaching. Some are based on folklore, but many have proven to have some truth to 
them. Here are some of the different things to watch for, and what they may mean.

Reading Clouds, Winds, and Humidity
One of the first tricks a boater should learn is how to read clouds. The shape of a cloud, its speed, and position in 
the sky are all hints as to what the weather will be doing in the near future. This article on reading clouds is a great 
introduction to what to watch for. Here are a few additional tips on cloud reading:

Cirrus Clouds: These high, wispy clouds are an indicator of several things. They are ice clouds positioned high in the 
atmosphere, and are a sign of fair weather in the near future. Because these clouds are so high, their shape can also let 
you know about weather over the coming hours and/or days. If the clouds appear to be long and wispy, like they are 
blowing in the wind, or if you actually see them moving, then a change in weather is imminent. If they are stationary 
and small, without a windblown appearance, your nice weather will stay for a while. 

Winds: Keep an eye on the wind direction. A shift in direction means a change in weather. Most prevailing winds in 
the Northern Hemisphere go from west to east. A persistent wind blowing due north or south may have a strong 
system connected to it, and it may be worth listening on the VHF for a forecast if you spot this and are in range of the 
land-based transmitters. Remember that winds can mean either an approach of good or bad weather, so watch for 
other signs to determine the direction that it is likely headed. This includes the changes in cloud types, the changes in 
pressure, and the changes in the behavior of your local animals. 

Distant Storms: When you are at sea, you can often see the edges of storms and cloudbanks. These may head toward 
you, or they may pass you without disturbing your location. Before you panic, keep an eye on the apparent direction of 
travel, watch for other impending storm signs, check your barometer frequently, and remember that storms often can 
change direction, and larger storms tend to travel in a circular pattern. 

Scent: As humidity increases, so does your sense of smell. A day at sea where everything smells much stronger than 
usual can mean an impending rain. Be careful that it is accompanied with other signs of changing weather, however. It 
can also mean other less weather-related things, like pregnancy, seasickness, or that it is time to wash the boat. 

Halos and Coronas
Celestial objects like the sun, moon, and stars are beautiful to look at. They also have a great ability to highlight 
moisture in the air that cannot be seen by the naked eye. This feature makes them excellent weather predictors. There 
is an old rhyme that says: “Ring around the moon, rain before noon. Ring around the sun, rain before the day is done.” 
Whether the air is cloudy, hazy, or clear, these rings are a reflection on moisture-laden ice crystals in the atmosphere. 
Large rings are called haloes, and small rings are called either lunar or solar coronas. The tighter the ring is to the edge 
of the celestial body, the more time you have before a rain. Large, loose rings are more predictive of rain within a few 
hours or less. The strength of the ring is often correlated to the strength of the coming rain. If you can count a number 
of stars between the edge of the halo and the moon, then there is not enough humidity for a large rain event, and will 
likely mist or sprinkle instead. Wind events can also be seen in a halo — twinkling stars suggest quick moving crystals. 
Approaching winds and double haloes are often heralds of stormy weather as well. It is important not to confuse a halo 
with something termed a “fire bow.” This is a section of cirrus clouds that is lit up like a rainbow near or because of 
the light from the sun. These most often occur when the sun is low on the horizon. The clouds that are reflecting like a 
rainbow are not precipitating, but are ice crystals acting as a prism.

https://www.getmyboat.com/resources/boating-how-to/297/how-to-predict-the-weather-at-sea/



Pressure Changes
Pressure is a huge predictor in upcoming weather. As a general rule, nice weather is in an area with high pressure, and 
stormy weather is in an area with low pressure. Air always wants to go from a high-pressure area to a low-pressure 
area, and because of this, regions that sit between high and low pressure regions are often very windy. The tool that 
boaters and other weather predictors use to monitor this pressure change is called a barometer. This handy tool can 
tell you several things. As pressure increases, the weather will become nicer. As pressure decreases, weather will often 
become rainier. The faster that this change happens, the more winds will likely accompany the change. 

Pressure changes can also be felt, to some extent. Anyone who has had a broken bone or arthritis knows the feeling of 
aching bones before a change in the weather. This is due to the fact that the drop/gain in pressure outside the bone is 
different than what is inside the bone. This creates pain, which, though annoying, is a wonderful weather gauge. 

Animal Behavior Before a Storm
Animals often act differently as the weather changes as well. If you boat with pets, keep an eye out for unusual 
behavior. As you learn your own animal’s impending weather signs, they can also become valuable storm spotters. 
Even if you are boating pet-free, there are a number of animal signs to watch for on the ocean itself. Again, be ready 
for unusual behavior, as it could be a sign of an impending storm. Here are some other common signs that something 
might be changing:

Sea Bird Feeding Behavior: Birds that nest inland and hunt at sea are great to watch. If you are out boating and see 
a high number of sea birds like gulls, sea ducks, frigate birds, cormorants, tropic birds, and puffins, this is a sign that 
the water will be calm, as all of these birds know to seek shelter during foul weather. Be certain you know your birds if 
you want to use this trick. Other sea birds like albatross and shearwaters can stay at sea for months at a time without 
needing time on land, and these birds are often found during a storm. Shearwaters may even seek solace on your boat 
during a large tempest in high numbers. 

Porpoise Direction of Travel: Though dolphins can travel in stormy weather over long distances, their cousins prefer 
to stay closer to shore, and can provide hints at coming bad weather. If you see a porpoise, or school of porpoise who 
are headed very deliberately in one direction or another, take note of what lies in that direction. If they are headed 
toward sheltered bays, there may be a storm coming. If they are moving toward more open waters, the weather will 
likely be nice. Be certain to watch that they are traveling in one direction, quickly, rather than milling about in the same 
area, going different directions. This constitutes feeding behavior, and will not tell you where they are headed. You can 
take note of the openness of the area around you where they are feeding, however, and decide if they have sheltered 
themselves for a weather change or if they are happy even though you are exposed.

Spider Webs: Though maybe not something everyone wants to find on their boat, a spider web can be a useful weather 
tool as well. Spiders are very susceptible to being blown by winds, and take precautions as a result. If a spider is hiding 
on a protected edge of its web, instead of hanging in the center, winds may be coming. But if it is in the web’s center, it 
could indicate that fair weather will be around for a while.

Snails: If you are in a rocky area with a lot of sea snails that hang out on rocks, watch where they prefer to sit. If they 
are on the top of the rocks, they have no concern about stormy waves knocking them off. If the rocks are bare, and they 
have taken shelter underneath, beware of upcoming winds or swells.

The key to any good boating experience is to stay observant of the world around you. As you make 
sense of your environment, you will likely be able to develop your own sense of what weather 
predictors work best for you in your specific area. Keep a journal of observations and resulting 

weather to test your ideas. It is also important to remember to stay safe during any bad weather by 
simply avoiding it, seeking shelter, or preparing your boat for safe passage.



National Weather Service

THUNDERSTORM SAFETY
FOR YOU AND YOUR FAMILY

BEFORE A THUNDERSTORM
 9 Be Weather-Ready: Check the forecast regularly to see if you’re at 
risk for severe thunderstorms. Listen to local news or a NOAA Weather 
Radio to stay informed about watches and warnings. Preparation is key 
to staying safe and minimizing impacts.

 9 Sign Up for Notifications: Know how your community sends 
warnings. Check media severe thunderstorm alerts available in your 
area.

 9 Create a Communications Plan: Have a family plan that 
includes an emergency meeting place. Pick a safe room in your home 
such as a basement, storm cellar or an interior room on the lowest 
floor with no windows. 
Get more details at ready.gov/make-a-plan

 9 Practice Your Plan: Conduct a family severe thunderstorm drill 
regularly so everyone knows what to do if damaging wind or large hail is 
approaching. Don’t forget pets.

 9 Prepare Your Home: Keep trees trimmed near your house. If you 
have time before severe weather hits, put away loose objects, close 
windows and doors, and move valuable objects inside or under a sturdy 
structure.

 9 Help Your Neighbor: Take CPR training so you can help if 
someone is hurt during severe weather. Conduct a drill with elderly or 
disabled neighbors.

DURING A THUNDERSTORM
 9 Stay Weather-Ready: Continue to listen to local news or a 
NOAA Weather Radio to stay updated about watches and warnings.

 9 At Your House: Go to your secure location if you hear a 
severe thunderstorm warning and damaging wind or large hail is 
approaching. Take your pets if time allows. 

 9 At Your Workplace or School: Stay away from windows if you 
are in a severe thunderstorm warning. Damaging wind or large hail 
could blow a heavy object at windows. Do not go to large open rooms 
such as cafeterias, gymnasiums or auditoriums.

 9 Outside: Go inside a sturdy building immediately if severe 
thunderstorms are approaching. Sheds and storage facilities are not 
safe. Taking shelter under a tree can be deadly. The tree may fall on 
you and you are at risk of getting struck by lightning.

 9 In a vehicle: Being in a hard-topped vehicle is safer than being 
outside; however, if you have time, drive to the closest secure shelter.

AFTER A THUNDERSTORM
 9 Stay Informed: Keep your NOAA Weather Radio or portable radio 
with you in your safe place/shelter, so you can listen for updates on 
watches and warnings and know whether the threat has passed.

 9 Contact Your Family and Loved Ones:  
Let your family and close friends know you’re okay so they can help 
spread the word. Power may be out and phone lines may be down.

 9 Assess the Damage: After you are sure the severe weather 
threat has ended, check your property for damage. When walking 
through storm damage, wear long pants, a long-sleeved shirt and 
sturdy shoes. Contact local authorities if you see power lines down. 
Stay out of damaged buildings. Be aware of insurance scammers if 
your property has been damaged.

 9 Help Your Neighbor: If you see someone injured, call 911. 
Then, if you are trained, provide first aid until emergency responders 
arrive.

Sit down with your family or friends and develop a communications plan. Photo NOAA

For more information, visit weather.gov/safety/thunderstorm
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SEVERE THUNDERSTORM RISK CATEGORIES

THUNDERSTORMS
WATCH  VS. WARNING 

Severe Thunderstorm Watch:  Be Prepared! 
Severe thunderstorms are possible in and near the watch area. 
Stay informed and be ready to act if a severe thunderstorm 
warning is issued. Watches are issued by the Storm Prediction 
Center (spc.noaa.gov) for counties where severe 
thunderstorms may occur. The watch area is typically large, 
covering numerous counties or even states.

Severe Thunderstorm Warning: Take Action!  
A severe thunderstorm has been indicated by radar or reported 
by a spotter producing hail one inch or larger in diameter and/or 
winds exceeding 58 mph. Warnings indicate imminent danger to 
life and property. Take shelter in a substantial building. Severe 
thunderstorms can produce tornadoes with little or no advance 
warning.

After a tornado, watch out for dangerous debris, such as sharp metal, glass, 
or downed power lines.. Photo: NOAA

For more information, visit weather.gov/safety/thunderstorm

Thunderstorms 

 ( No Label )
 9 No Severe Thunderstorms Expected, 
Lightning/Flooding threats exist with all 
thunderstorms, Winds to 40 mph, Small hail.

1 MARGINAL

(MRGL )
 9 Isolated severe thunderstorms possible, 
Limited in duration and / or intensity. Winds 
40 - 60 mph. Low tornado risk.

2 SLIGHT

( SLGT )

 9 Scattered severe thunderstorms possible.
 9 Short-lived and / or not widespread, isolated 
intense storms possible. One or two 
tornadoes.

 9 Reports of strong wind damage
 9 Hail - 1”, Isolated - 2”

3 ENHANCED

( ENH )

 9 Numerous severe thunderstorms possible
 9 More presistent and / or widespread.
 9 A few tornadoes. Several reports 
of strong wind damage.

 9 Damaging hail - 1 - 2”

4 MODERATE

( MDT )

 9 Widespread severe thunderstorms likely
 9 Long-lived, widespread and intense.
 9 Strong tornadoes.
 9 Widespread wind damage
 9 Destructive hail - 2”+ 

5 HIGH

( HIGH )

 9 Widespread severe thunderstorms expected.
 9 Long-lived,  very widespread and particularly 
intense. 

 9 Tornado Outbreak.
 9 Derecho

Developed by the Storm Prediction Center (SPC)



National Weather Service

LIGHTNING SAFETY
FOR YOU AND YOUR FAMILY

WHEN THUNDER ROARS, GO INDOORS!
Each year in the United States, there are about 25 million 
cloud-to-ground lightning flashes and about 300 people struck 
by lightning.  Of those struck, about 30 people are killed and 
others suffer lifelong disabilities. Most of these tragedies can be 
prevented. When thunderstorms threaten, get inside a building 
with plumbing and electricity, or a hard-topped metal vehicle!

The National Weather Service collects information on 
weather-related deaths to learn how to prevent these tragedies. 
Many lightning victims say they were “caught” outside in the storm 
and couldn’t get to a safe place.  Other victims simply waited too 
long before seeking shelter. With proper planning, similar tragedies 
can be avoided.

Some people were struck because they went back outside too 
soon. Stay inside a safe building or vehicle for at least 30 minutes 
after you hear the last thunder. While 30 minutes may seem like 
a long time, it is necessary to be safe.

Finally, some victims were struck inside homes or buildings while 
they were using electrical equipment or corded phones. Others 
were in contact with plumbing, outside doors, or window frames. 
Avoid contact with these electrical conductors when a thunderstorm 
is nearby!

AVOID THE LIGHTNING THREAT 
 9 Have a lightning safety plan. Know where you’ll go 
for safety and ensure you’ll have enough time to get there. 

 9 Postpone activities. Consider postponing activities if 
thunderstorms are forecast.

 9Monitor the weather. Once outside, look for signs of a 
developing or approaching thunderstorm such as towering 
clouds, darkening skies, or flashes of lightning.

 9 Get to a safe place. If you hear thunder, even a distant 
rumble, seek safety immediately. Fully enclosed buildings with 
wiring and plumbing are best. A hard-topped metal vehicle with 
the windows closed is also safe. Stay inside until 30 minutes 
after the last rumble of thunder. Sheds, picnic shelters, tents or 
covered porches do NOT protect you from lightning. 

 9 If you hear thunder, don’t use a corded phone 
except in an emergency. Cordless phones and cell 
phones are safe to use.

 9 Keep away from electrical equipment and 
plumbling. Lightning can travel through the wiring and 
plumbing if your building is struck. Don’t take a bath or shower, 
or wash dishes during a storm.

Lightning discharge on a golf green. Photo: E. Philip Krider
Stadiums and other outdoor venues should have a lightning 
safety plan. Photo: NOAA

For more information, visit weather.gov/safety/lightning
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For more information, visit weather.gov/safety/lightning

WHAT YOU MIGHT NOT KNOW ABOUT LIGHTNING

ORGANIZED OUTDOOR ACTIVITIES
It’s essential that people in charge of organized outdoor activities 
understand the dangers of lightning and have a lightning safety 
plan. Don’t be afraid to ask. If you hear thunder, it’s time to get to 
a safe building or vehicle.  Speak up! 

DON’T GET CAUGHT OUTSIDE
No place outside is safe when a thunderstorm is in the area. 
Get inside as soon as you hear thunder. Run to a substantial 
building or hard-topped metal vehicle as fast as you can. If you 
can’t get to a safe building or vehicle:

 9 Avoid open areas. Don’t be the tallest object in the area.

 9 Stay away from isolated tall trees, towers or utility 
poles. Lightning tends to strike the taller objects in an area.

 9 Stay away from metal conductors such as wires or 
fences. 
Metal does not attract lightning, but lightning can travel long 
distances through it.

 9 If you are with a group of people, spread out. While 
this actually increases the chance that someone might get 
struck, it tends to prevent multiple casualties, and increases the 
chances that someone could help if a person is struck.

IF SOMEONE IS STRUCK
Cardiac arrest is the primary cause of death for those who die. 
Lightning victims do not carry an electrical charge and may need 
first aid  immediately.

 9 Call for help. Call 9-1-1.
 9 Give first aid. Begin CPR if you are trained.
 9 Use an Automatic External Defibrillator if one is 
available. 
These units are lifesavers!

 9 Don’t be a victim. If possible, move the victim to a safer 
place. Lightning CAN strike twice. 

 9 All thunderstorms produce lightning and are 
dangerous. Fortunately, people can be safe if they follow some 
simple guidelines when thunderstorms are forecast.

 9 Lightning often strikes outside the area of heavy 
rain and may strike as far as 10 miles from any 
rainfall. Many lightning strikes occur ahead of storms before any 
rain arrives or after storms have seemingly passed and the rain 
has ended.

 9 If you can hear thunder, you are in danger. Don’t be 
fooled by blue skies. If you hear thunder, lightning is close enough 
to pose an immediate threat.

 9 Lightning leaves many victims with permanent 
disabilities. While only about 10 percent of  lightning victims 
die, many survivors must live the rest of their lives with intense 
pain, neurological disabilities, depression and other health 
problems.
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TORNADO SAFETY
FOR YOU AND YOUR FAMILY

BEFORE
 9 BE WEATHER-READY: Check the 
forecast often to see if a tornado is 
coming. Listen to local news or a NOAA 
Weather Radio to stay informed about 
tornado watches and warnings.

 9 SIGN UP FOR NOTIFICATIONS: Know 
how to get  warnings. Media broadcasts 
and smart phones can alert residents 
of severe storms capable of producing 
tornadoes.

 9 CREATE A PLAN: Have a family plan that 
includes an emergency meeting place and 
shelter spaces. Pick a safe room in your 
home, such as a basement, storm cellar or 
an interior room on the lowest floor with no 
windows.

 9 PRACTICE YOUR PLAN: Conduct a drill 
regularly so everyone knows what to do 
if a tornado is approaching. Make sure all 
family members know where to go when 
a tornado warning is issued.  Don’t forget 
pets if time allows.  

 9 PREPARE YOUR HOME: Consider 
having your safe room reinforced. You can 
find plans for reinforcing an interior room 
to provide better protection at  
fema.gov/safe-room-resources

 9 HELP YOUR NEIGHBOR: Encourage 
your loved ones to prepare for the 
possibility of tornadoes. Take CPR training 
so you can help if someone is hurt.

DURING
 9 STAY WEATHER-READY: Continue to listen 
to local news or a NOAA Weather Radio to 
stay updated about tornado watches and 
warnings.

 9 AT YOUR HOUSE: If you are in a tornado 
warning area, go to your basement, safe room 
or an interior room away from windows. Don’t 
forget pets if time allows.

 9 AT YOUR WORKPLACE OR SCHOOL: 
Follow your tornado drill and proceed to your 
tornado shelter quickly and calmly. Stay away 
from windows and do not go to large open 
rooms such as cafeterias, gymnasiums or 
auditoriums.

 9 OUTSIDE: Seek shelter inside a sturdy 
building immediately if a tornado is 
approaching. Sheds and storage facilities are 
NOT safe.

 9 IN A VEHICLE: Being in a vehicle during 
a tornado is NOT safe. The best course of 
action is to drive to the closest shelter. If you 
are unable to make it to a safe shelter, either 
get down in your car and cover your head,  
or abandon your car and seek shelter in a 
low lying area such as a ditch or ravine.

If you don’t have a tornado shelter, stay in an inside room or 
hallway and cover your head. Photo: NOAA

After a tornado, watch out dangerous debris such  as sharp metal, 
glass or downed power lines. Photo: NOAA

For more information, visit weather.gov/safety/tornado

AFTER
 9 STAY INFORMED: Keep listening to local 
news or NOAA Weather Radio for updates 
about more tornado watches and warnings 
that may be coming. The next round of 
thunderstorms may bring more tornadoes.

 9 CONTACT YOUR FAMILY AND LOVED 
ONES:  
Let your family and close friends know you 
are okay so they can help spread the word. 
Send text messages or posts updates on 
social media. These posts are more reliable 
forms of communication than phone calls.

 9 ASSESS THE DAMAGE: After the tornado 
threat  has ended, check for property 
damage. When walking through storm 
damage, wear long pants, a long-sleeved 
shirt and sturdy shoes. Contact utilities if 
you see power lines down and stay away 
from them. Stay out of damaged buildings. 
Be aware of insurance scammers.

 9 HELP YOUR NEIGHBOR: If you see 
someone injured, call 911. Then, if you are 
trained, provide first aid until emergency 
responders arrive.
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TORNADO WATCH VS. WARNING
TORNADO WATCH: BE PREPARED! 
Tornadoes are possible in and near the watch area. Review 
and discuss your emergency plans and check supplies and your 
safe room.

Be ready to act quickly if NWS issues a warning or you suspect 
a tornado is approaching. Acting early helps save lives!

Watches are issued by the Storm Prediction Center for counties 
where tornadoes may occur. The watch area is typically large, 
covering numerous counties or even states.

TORNADO WARNING: TAKE ACTION! 
A tornado has been sighted or indicated by weather radar. There 
is imminent danger to life and property. Move to an interior room 
on the lowest floor of a shelter. Avoid windows. 

If you are in a mobile home, a vehicle or outdoors, move to the 
closest substantial shelter and cover your head to avoid flying 
debris.  

Warnings typically encompass a much smaller area, around 
the size of a city or small county. Warnings are issued when a 
tornado is spotted on the ground or identified by a forecaster 
on radar.

For more information, visit weather.gov/safety/tornado

Photo by Brad Goddard
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HEAT SAFETY
FOR YOU AND YOUR FAMILY

DURING A HEAT WAVE
 9 Slow down: Reduce, eliminate or reschedule strenuous activities 
until the coolest time of the day. Children, seniors and anyone with 
health concerns should stay in the coolest available place, not 
necessarily indoors.

 9 Dress for summer: Wear lightweight, loose-fitting, light-colored 
clothing to reflect heat.

 9 Eat light: Choose easy-to-digest foods such as fruit or salads. 
If you pack food, put it in a cooler or carry an ice pack. Meats and 
dairy products can spoil quickly in hot weather.

 9 Drink plenty of water (not very cold): Focus on 
non-alcoholic and decaffeinated fluids. Drink water even if you don’t 
feel thirsty. If you’re on a fluid-restrictive diet or have a problem with 
fluid retention, consult a physician before increasing consumption 
of fluids. 

 9 Use air conditioners:SSpend time in air-conditioned locations 
such as malls and libraries if your home isn’t air conditioned.

 9 Use portable electric fans: Fans exhaust hot air from rooms 
or draw in cooler air. Do not direct the flow of portable electric fans 
toward yourself when room temperatures are hotter than 90°F. 
The dry blowing air will dehydrate you faster, endangering your 
health.

 9Minimize direct exposure to the sun. Sunburn reduces 

your body’s ability to dissipate heat. Take a cool bath or shower.

 9 Do not take salt tablets: Only take salt tablets if 
recommended by a physician.

 9 Be aware of infants, older, sick or frail people and 
pets. Never leave children, disabled adults or pets in a car.

 9 For more heat health tips, go to the Centers for Disease 

Control and Prevention: cdc.gov

WARNING VS. WATCH 
Excessive Heat Watch
An Excessive Heat Watch is typically issued two to five days
ahead of possible dangerous heat conditions. Certainty regarding
the development and timing of the event is lower than a warning.

Excessive Heat Warning 
An Excessive Heat Warning, sometimes preceded by an 
Excessive Heat Watch, is typically issued within one to three 
days of the onset  of extremely dangerous heat conditions and 
remains in effect until the extreme danger subsides. Certainty is 
high that the event will occur.

Heat Advisory 
A Heat Advisory is typically issued within one to three days of 
the onset of dangerous heat and remains in effect until 
the danger subsides. These conditions pose a lesser, but still 
dangerous, risk to communities. Certainty is high that conditions 
will occur.

EXCESSIVE HEAT - 
AMERICA’S DEADLIEST WEATHER
Excessive heat poses a significant risk to people’s health, including 
heat stroke and heat exhaustion, which can result in death. 
Excessive heat generally means unusually hot temperatures, 
possibly combined with oppressive humidity, that persists for two or 
more days. However, specific guidelines vary across the country  
and may be refined through work with local and state health 
professionals.

For more information, visit   weather.gov/safety/heat
Drink plenty fluids in hot weather, even if you aren’t thristy. 
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The Heat Index 
The Heat Index is one way to measure how hot it feels when 
humidity is considered with the temperature. For example, when 
the temperature is 95 °F and the relative humidity is 50 percent, the 
Heat Index is 105 °F. To find the Heat Index temperature, use the 
chart or use the online calculator available at 

weather.gov/safety/heat-index.

Heat Index temperatures shaded in red indicate extreme danger. 
The National Weather Service utilizes the Heat Index in many parts 
of the country to determine when and where to issue heat alerts.

             80    82    84    86    88    90    92    94     96    98    100   102   104    106    108   110

 40       80    81    83    85     88    91    94    97    101   105  109   114    119    124    130   136

 45       80    82    84    87    89     93    96   100   104  109   114   119   124   130   137 

 50       81    83    85    88     91    95    99   103   108   113   118  124    131   137

 55       81    84    86     89    93     97  101  106  112   117  124    130   137

 60       82    84    88     91    95   100  105  110  116  123    129   137 

 65       82    85    89     93    98   103  108   114  121  128   136 

 70       83    86     90    95   100  105  112  119   126  134 

 75       84    88    92     97   103  109 116   124   132 

 80       84    89    94   100  106  113  121    129 

 85       85    90     96   102 110  117    126   135 

 90       86    91    98   105  113  122    131 

 95       86    93  100  108  117    127     

100     87    95  103  112  121    132     
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LIKELIHOOD OF HEAT DISORDERS
with Prolonged Exposure or Strenous Activity

Caution                     Extreme Caution                   Danger                   Extreme Danger

NEVER leave a baby, senior or pet locked in a car, even for a few minutes.
Dozens of infants and untold numbers of pets die every year in hot vehicles. 

HEAT CAN BE DANGEROUS

For more information, visit   weather.gov/safety/heat
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WILDFIRE SAFETY
FOR YOU AND YOUR FAMILY

PREPAREDNESS
Prepare long before the threat of a wildland fire so your home or 
business is ready in case of a fire:

 9 Create defensible space by clearing brush 
away from your home.

 9 Use fire-resistant landscaping and harden your home with 
fire-safe construction measures.

 9 Put together a basic emergency supply kit. Check 
emergency equipment, such as flashlights and generators. 
See Ready.gov for tips on preparing an emergency kit.

 9 Plan escape routes and make sure all those 
residing within your home or business know the plan of 
action.

 9 Before an emergency happens, sit down with your family 
or close friends and decide how you will get in contact with 
each other, where you will go, and what you will do in an 
emergency. Keep a copy of this plan in your emergency 
supplies kit or another safe place where you can access it 
quickly. Start at the Ready.gov emergency plan web page.

 9 Review your insurance policies to ensure that you have 
adequate coverage for your home and personal property.

 9 Understand NWS forecast products, especially the meaning 
of NWS watches and warnings. See back of brochure.

GET SET - BE AWARE
 9 Pack your emergency items.
 9 Stay aware of the latest wildfire news and 
information from your local National Weather Service office and 
local government emergency management office.

 9 Find out what type of emergencies could occur and how you 
should respond.

 9 Listen to NOAA Weather Radio or other radio or TV stations for 
the latest news.

 9 Follow instructions issued by local officials and leave 
immediately if ordered!

 9 If NOT ordered to evacuate, use battery powered flashlights.  
Do NOT light campfires, candles or anything else that could 
start a fire.

 9 If you smoke, be sure to extinguish your cigarette or cigar 
before disposing of it. Never throw a burning item on the 
ground.

 9 Bag-up trash, clippings and other easily flammable items.
 9 Fill up your vehicle in case you need to acuate. 

For more information, visit weather.gov/safety/wildfire
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UNDERSTAND WILDFIRE WARNING AND WATCHES

Red Flag Warning: Take Action!  
NWS issues a Red Flag Warning in conjunction with land 
management agencies to alert you to critical fire weather conditions 
ongoing or expected to occur within the next 12-48 hours.

Fire Weather Watch:  Be Prepared!  
NWS issues a Fire Weather Watch when critical fire weather 
conditions are possible in the next one to four days (18 to 96 
hours). In cases of dry lightning, NWS may issue a Fire Weather 
Watch for the next 12 hours. 

An emergency vehicle drives down Twisp River Road as a wildfire 
burns over the hillside in Twisp, Washington,  Aug. 19, 2015.  AP

GO - ACT EARLY!
 9 A big threat after the fire are snags (fire weakened trees), be 
aware of the threat posed by falling trees. 

 9 Follow your personal wildland fire action plan. Following your 
plan will not only support your safety, but will allow firefighters to 
best maneuver resources to combat the fire.

 9 Continue listening to a NOAA Weather Radio or the local news 
for the latest updates.

 9 If you evacuate, return home only when officials say it is safe.
 9 Once home, drive only if necessary. If you must go out, watch 
for fallen objects in the road, downed electrical wires, and 
weakened walls, bridges, roads, and sidewalks that might 
collapse.

 9 Walk carefully around the outside of your home to check for 
damaged power lines, gas leaks, and structural damage.

 9 Stay out of any building in which you smell gas, see smoke or 
flames or if the building or home was damaged by fire, or if the 
authorities have not declared it safe.

 9 Carbon monoxide poisoning is one of the leading causes of 
death after storms in areas dealing with power outages. Never 
use a portable generator inside your home or garage. Review 
generator safety.

 9 Use battery-powered flashlights. Do NOT use candles. Turn on 
your flashlight before entering a vacated building. The battery 
could produce a spark that could ignite leaking gas if present.

For more information, visit weather.gov/safety/wildfire
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For more information, visit weather.gov/safety/winter

WINTER WEATHER SAFETY
FOR YOU AND YOUR FAMILY

BEFORE A WINTER STORM
Before the storm strikes, make sure your home, office and vehicles 
are stocked with the supplies you might need if stranded in a winter 
storm. Know how to dress for varying degrees of cold weather.

AT HOME AND WORK. 
 9 Your primary concerns at home or work during a winter storm 

are loss of heat, power and telephone service and a shortage 
of supplies if storm conditions continue for more than a day. 
In either place, you should have Home & Work Winter Storm 
Survival Kit.

IN VEHICLES.
 9 Before you leave the house, call 511 for the latest traffic weather 

conditions. TAKE IT SLOW IN THE SNOW.
 9 Fully check and winterize your vehicle before the winter season 

begins. Carry a Car Winter Storm Survival Kit.

ON THE FARM, PET OWNERS.
 9 Move animals to sheltered areas or bring pets inside. 
 9 Haul extra feed to nearby feeding areas.
 9 Have water available. Most animals die from dehydration in winter 
storms.

 9 Make sure pets have plenty of food, water, and a warm shelter. 

DURING A WINTER STORM
When caught in a winter storm, there are life-saving actions you can 
take to protect yourself outside, in a vehicle and inside your home or 
office.

OUTSIDE
 9 Find Shelter.
 9 When There Is No Shelter Nearby: Build a simple temporary 
shelter or snow cave for protection from the wind.

 9 Melt Snow for Drinking Water: Eating unmelted snow will lower 
your body temperature.

 9 Exercise: From time to time, move arms, legs, fingers and toes 
vigorously to keep blood circulating.

IN VEHICLES
 9 Slow down! 
 9 Make sure your vehicle is completely clear of ice or snow before 
starting the trip. 

 9 Let someone know where you are going and what route you will take. 
 9 Don’t leave the house without the following: a fully charged mobile 
phone, car charger, and a emergency supplies kit in your car.

 9 If your car gets stuck during a storm, stay in the vehicle!
 9 Run the motor about 10 minutes each hour for heat.
 9 Clear snow from the exhaust pipe to avoid gas poisoning. While 
running the motor, open the window a little for fresh air 
to avoid carbon monoxide poisoning.

 9 Turn on the dome light at night when running the engine.
 9 After snow stops falling, raise the hood to indicate you need help.

INSIDE
Stay Inside: When using a fire place, wood stove, space heater, or other 
heating device, use fire safeguards and properly ventilate. If you have a 
gas furnace, make sure it is not blocked by a snowdrift. If you have an 
upstairs gas furnace that vents out the roof, you may need to turn off the 
upstairs unit the snow melts from your roof.

AFTER A WINTER STORM
Caution! Winter Storm Dangers Linger 
When the snow and ice melt, it’s tempting to relieve that cabin fever 
and hit the roads. But melting snow can cause floods, partially cleared 
roads may be icy or blocked, and creeks and rivers often overflow from 
the rush of melting snow and ice. Heavy snow may have knocked down 
power lines and caused gas leaks, both of which can be deadly, but are 
not obvious at first glance. Follow the tips below to stay safe.

 9 Stay Informed. Stay tuned to your local news or 511 for updated 
information on road conditions. 

 9 Avoid Flooded Roads and Heed Road Danger Signs.
 9 Check Your Home, Contact Family and Isolated Neighbors.
 9 Roadway Hazards.
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For more information, visit weather.gov/safety/winter

WINTER WEATHER ALERTS
Winter weather-related Warnings, Watches and Advisories are issued by your local National Weather Service office. Each office knows the 
local area and will issue Warnings, Watches or Advisories based on local criteria. For example, the amount of snow that triggers a “Winter 
Storm Warning” in the Northern Plains is typically much higher than the amount needed to trigger a “Winter Storm Warning” in the Southeast:

 9Blizzard Warnings  9Blizzard Watches  9Winter Weather Advisories

 9Winter Storm Warnings  9Winter Storm Watches  9Freezing Rain Advisories
 9Wind Chill Warnings  9Wind Chill Watches  9Wind Chill Advisories

 9Lake Effect Snow Warnings  9Lake Effect Snow Watches  9Lake Effect Snow Advisories

 9Snow Squall Warnings

WINTER WEATHER KEY TERMS
 9 FREEZING RAIN: Rain that freezes when it hits a surface; creating a coating of ice on roads, walkways, trees and power lines.

 9 SLEET: Rain that turns to ice pellets before reaching the ground. Sleet also causes moisture on roads to freeze and become slick.

 9WIND CHILL: A measure of how cold people feel due to the combined effect of wind and cold temperatures; the Wind 
Chill Index is based on the rate of heat loss from exposed skin. Both cold temperatures and wind remove heat from the 
body; as the wind speed increases during cold conditions, a body loses heat more quickly. Eventually, the internal 
body temperature also falls and hypothermia can develop. Animals also feel the effects of wind chill, but inanimate 
objects, such as vehicles and buildings, do not. They will only cool to the actual air temperature, although 
much faster during windy conditions. 


