
Appendix B: Forecast Information Specifically Related
to Thunderstorms, Flash Flooding, and Excessive Heat
While outdoor events occur year round, the overwhelming majority of events are going to be
threatened the most by thunderstorm hazards (lightning, hail, wind, heavy rain, and
tornadoes), especially during the summer months. This section covers the resources that
specifically relate to thunderstorms , flash flooding and excessive heat.

Lightning Data:
Some lightning strikes touch the ground, while others remain in the cloud. The NWS will
monitor the risk of lightning impacting an event as part of requested support. Additionally,
America’s Weather Enterprise offers options for monitoring lightning data for a fee.  Here is
a link to check out for these additional resources: https://www.weather.gov/enterprise/
Things to remember about lightning:

▪ All thunderstorms produce lightning and are a threat to anyone outside.
▪ Warnings are not issued for lightning.  If lightning is occurring within 8 miles, people

should move indoors.
▪ If you can hear thunder, you are close enough to be struck by lightning.
▪ Lightning can occur when it is not raining.
▪ In fast moving storms, lightning and wind may impact your event before any thunder

is heard.

Thunderstorm Outlooks:
The Storm Prediction Center (SPC) issues nationwide outlooks for thunderstorms,
including the possibility of severe weather. These thunderstorm outlooks are separated into
six categories. Generally, lower categories represent areas with the greatest uncertainty and
smallest expected coverage of severe weather. Conversely, the higher categories represent
greater confidence in the severe weather risk and coverage.

SPC Outlook Categories:
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Severe Weather Outlooks for large hail, damaging wind, and tornadoes are issued by the
Storm Prediction Center, and relayed by your local weather service office. The Storm
Prediction Center produces nation-wide outlooks for days 1, 2, and 3, and a general overview
for days 4-7. The images below show the overall Day 1 outlook (top), and the thumbnails
show the tornado, wind, and hail outlook (bottom).
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The Weather Prediction Center (WPC) issues nationwide outlooks for the likelihood of
excessive rainfall which could lead to flooding. Generally, lower categories represent areas
with the greatest uncertainty and smallest expected coverage of flash flooding (see chart
below). Conversely, the higher categories represent the greatest perceived risk, confidence,
and coverage for flash flooding. As with the Severe Weather Outlooks, your local weather
service office will localize the risk from the Weather Prediction Center, often done in a
Graphical Weather Story.

WPC Excessive Rainfall Risk Categories:

Excessive Rainfall Outlook for potential of flooding from heavy rainfall. The Weather
Prediction Center produces nation-wide outlooks for days 1, 2, and 3.
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Watches and Warnings:
As the likelihood in thunderstorm activity and the potential for severe weather or heavy rain
increases, a Severe Thunderstorm Watch, Tornado Watch, or Flash Flood Watch might be
issued. When there is high confidence in severe weather or heavy rain, a Severe
Thunderstorm Warning, Tornado Warning, or Flash Flood Warning will be issued.

NOTE: Warnings will more than likely not provide enough lead time to be used as a trigger
for outdoor events.

If a Severe Thunderstorm, Tornado, or Flash Flood Watch is issued, you should:

▪ Begin monitoring radar and Graphical Weather Stories if not already doing so.
▪ Check your event’s severe weather plan for potential actions, such as notifying staff,

unlocking buildings, updating public displays, posting on social media, etc.
▪ Feel free to call your local NWS office if you have any questions related to the timing

and potential impacts at your location.

If a Severe Thunderstorm, Tornado, or Flash Flood Warning is issued,  you should:

▪ Keep in mind that warnings for your event location likely do not provide enough lead
time to be used as a trigger for executing evacuation/shelter plans.

▪ However, warnings issued upstream of the area can be useful in helping gauge the
movement of storms and help determine when your event may be impacted.

▪ Find out the main threats at the bottom of the warning text. There is also speed and
direction of movement.

▪ **IMPORTANT! Storm motion can and does vary, so please contact your local
weather service office if you are unsure when the storm will arrive at your location.

The following pages show an example of a Tornado Watch and Warning, Severe
Thunderstorm Watch and Warning, and Flash Flood Watch and Warning.
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Tornado Watch Graphic
Example. Notice how the
Tornado Watch covers
many counties across
southeast Nebraska and
northeast Kansas. The
entire watch area has the
potential for storms to
develop and produce
tornadoes. However
most locations will not
experience a tornado.

Tornado Warning
Graphic Example. Notice
how the Tornado
Warning covers a much
smaller area where
confidence is high that a
tornado could (or in
some cases already has)
form. In this example the
tornado was indicated by
radar.
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Tornado Warning Text Example
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Severe Thunderstorm Watch
Example - Notice how the
watch covers many counties
across South Dakota and
Nebraska. Large hail and
damaging wind are the primary
threats, along with frequent
lightning.

Severe Thunderstorm Warning
Example - Notice how the
Severe Thunderstorm Warning
covers a much smaller area
where confidence is high in the
potential for wind up to 60
mph and golf ball sized hail.
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Severe Thunderstorm Warning Text Example
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Flash Flood Watch Example - The map on the right side of the graphic below shows the
counties in the watch, and the text on the left describes the potential impacts.

Flash Flood Warning
Example - The
warning covers a
much smaller area
with the timestamp
in the upper left
corner.

National Weather Service Event Ready Appendix B |  Page 9



Flash Flood Warning Text Example
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Excessive Heat:
The National Weather Service has multiple tools to assess the potential for heat stress due
to extreme temperatures and other environmental factors. The following tools can inform
the issuance of NWS official heat watches, warnings, and advisories. Each of these tools
integrate other weather parameters to provide a deeper level of information beyond what
the actual air temperature can tell us.

Heat Forecast Tools

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 temperature 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.

Wet Bulb Globe Temperature (WBGT)

The Wet Bulb Globe Temperature (WBGT) is a particularly effective indicator of heat stress
for active populations such as outdoor workers and athletes that uses temperature,
humidity, wind, solar radiation, and other weather parameters.  WBGT can be used to inform
activity modifications during exercise or outdoor work. For instance, The American College
of Sports Medicine bases its guidelines for the intensity of sport practices on WBGT, and it is
therefore utilized by athletic programs in many school districts.
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Heat Products

Each National Weather Service Forecast Office issues some or all of the following
heat-related products as conditions warrant. NWS local offices often collaborate with local
partners to determine when an alert should be issued for a local area.

Excessive Heat Warning—Take Action! An Excessive Heat Warning is issued within 12
hours of the onset of extremely dangerous heat conditions. The general rule of thumb for
this Warning is when the maximum heat index temperature is expected to be 105° or higher
for at least 2 days and night time air temperatures will not drop below 75°; however, these
criteria vary across the country, especially for areas not used to extreme heat conditions. If
you don't take precautions immediately when conditions are extreme, you may become
seriously ill or even die.

Excessive Heat Watches—Be Prepared! A Heat Watch is issued when conditions are
favorable for an excessive heat event in the next 24 to 72 hours. A Watch is used when the
risk of a heat wave has increased but its occurrence and timing is still uncertain.

Heat Advisory—Take Action! A Heat Advisory is issued within 12 hours of the onset of
extremely dangerous heat conditions. The general rule of thumb for this Advisory is when
the maximum heat index temperature is expected to be 100° or higher for at least 2 days,
and night time air temperatures will not drop below 75°; however, these criteria vary across
the country, especially for areas that are not used to dangerous heat conditions. Take
precautions to avoid heat illness. If you don't take precautions, you may become seriously ill
or even die.

Excessive Heat Outlooks—Be Aware! The outlooks are issued when the potential exists for
an excessive heat event in the next 3-7 days. An Outlook provides information to those who
need considerable lead-time to prepare for the event.

For additional information on heat safety and heat forecast tools, please visit the NWS Heat
Forecast Tools webpage.
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