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Changing weather and impacts on 
our health

A look at different weather hazards that lead to the 

most fatalities in the US
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Local NWS Forecast Offices

4

● Operations 24 hr/365 days a year

● Numerous forecasts/updates daily: 
○ 7-day forecast, Aviation, Fire Weather, 

Rivers
○ Great Lakes: Marine, Beach

● Issue official Watches, Warnings, Advisories & 
other forecasts for hazardous weather

● Provide Decision Support Services to Core 
Partners in Emergency Management 
○ Large outdoor events
○ Hazardous weather briefings 
○ Exercise support
○ Emergency and/or disaster recovery 

support

● Data collection/quality control American Samoa



National Weather Service www.weather.gov/Wakefield

A LITTLE ABOUT US  - NATIONAL WEATHER SERVICE WAKEFIELD
Mission: Protection of life and property 
and enhancement of the national economy

● 1 of 122 offices nationwide
● Forecasts, watches, warnings, and 

advisories 24/7/365 operations
● 24 staff members
● At least 2-3 meteorologists per shift
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Impacts from Weather
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Fatalities by Weather Type

● Heat is the leading weather-related killer

● Flooding is generally second and can be 

counted different columns.  
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How NWS Heat products and tools can be 
used to help EM decision making 
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Who is Most At Risk to Extreme Heat
● Children and Older Adults

● People who are Pregnant

● People with Disabilities

● People with Chronic Health Conditions

● First Responders

● Outdoor Workers

● People exercising or doing strenuous 
activities outdoors

● People who lack access to cooling

● People who lack housing and/or quality 
housing

● Pets and Service and Support Animals
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Heat Index Wet Bulb Globe 
Temperature

HeatRisk
(experimental)

Heat stress in context for 
general public.

● Relatively simple: T + RH
● Light physical activity in 

shade

Heat stress in context for healthy, 
active outdoor communities.

● More Complex: T + RH + 
wind + solar radiation

● High levels of outdoor 
physical activity

Risk of heat related impacts in 
climatological context with CDC 

heat-health information.

● Impacts-based: MaxT + MinT + 
CDC heat-health data 

● Spectrum of heat-health 
impacts for all populations

5’7” adult, 147.7 lbs, walking 

outside at 3.1 mph, wearing 

trousers and shortleeved shirt

NWS Forecast Tools to Assess Heat 
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Heat Index
• Measure of how hot it 

really feels when 

relative humidity is 

factored in with actual 

air temperature

• Heat stress in context 

with the general public

• Light physical activity in 

the shade
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Wet Bulb Globe Temperature
• Uses temperature, wind, 

relative humidity, solar 

radiation, and other weather 

parameters

• Effective indicator of heat 

stress for active populations 

such as outdoor workers and 

athletes

• Can be used to inform activity 

modifications during exercise 

or outdoor work
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Wet Bulb Globe Temperature
• WBGT is a planning tool by the 

military, some schools and 

OSHA

• Requires a special meter to be 

able to measure the WBGT.
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What is HeatRisk?

Simple Numeric/Color System Excellent Geographical Coverage

A numeric/color-based heat service that serves as a framework for leveraging peer-

reviewed heat-health science and data consistently across the CONUS     

But for Heat!

Kind of like AQI…
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HeatRisk Considerations
What does it take into account?

• How significantly above normal high 

and low temps are for a location (24h 

period, 7 days out)

• Time of the year

• Duration of unusual heat

• Overnight relief

• If temperatures are at high enough 

levels to pose an elevated risk for heat 

complications (based on CDC

• heat-health thresholds)
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HeatRisk Categories

Moderate (2)

● Moderate risk of heat-related impacts, mostly in “at 

higher risk” populations without effective cooling and/or 

hydration.

● Primarily heat-related illness. Non-zero, but low, risk of 

heat-related mortality expected.

Minor (1)
● Minor risk for “at higher risk” populations. Minor spike in 

heat illness. Non-zero, but very low, risk of mortality 

expected.

None (0)

● Little to no risk from expected heat.
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HeatRisk Categories

Extreme (4)
● Rare long duration and/or extreme event

● Extreme risk of widespread heat-related impacts 

(including illness and mortality) for anyone without 

effective cooling and/or hydration.

● Temps above 95th percentile for 2+ days and/or near 

all-time records.

Major (3)

● Major risk of widespread heat-related impacts 

(including illness and mortality) for anyone without 

effective cooling and/or hydration.

● Excessively warm day and nights (generally above 

95th percentile).

Primary difference between 

Extreme and Major is 

duration and/or maximum 

intensity of heat. Both are 

potentially VERY impactful!
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Heat Tools Summary
Heat Index 

• Uses temp/humidity in the calculation assuming shade and light winds
• Can be forecast hourly
• Is still the basis for NWS Watch/Warning/Advisory decisions

Wet Bulb Globe Temperature

• Uses temp/humidity/wind/solar radiation/climatology in the calculation
• Can be forecast hourly
• Used for acclimated, healthy, active and outdoor users
• Need special meter to measure real-time

Heat Risk

• Uses temperature/climatology/duration in the calculation and infers humidity
• Created using a 24 hour forecast period.
• Can be used for healthy or vulnerable populations
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Watch and Warning product changes 

The term extreme 

has replaced the 

term excessive.
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NWS Cold products
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Wind Chills

This is what the 

temperature feels 

like to the skin 

based on 

temperature and 

wind speed.



National Weather Service www.weather.gov/Wakefield

Cold Weather Products
The criteria for 

these products 

was based of off 

climatology for 

how often the 

criteria has been 

reached in the 

past.
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Watch and Warning product changes 

The term extreme 

has replaced the 

term excessive.
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Cold Advisory Criteria

The value is 

lowest of either 

the ambient 

temperature or 

Wind Chill 

Temperature
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Extreme Cold Warning Criteria

The value is 

lowest of either 

the ambient 

temperature or 

Wind Chill 

Temperature
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NWS Cold products
At what temperature do health systems begin to see 
and increase in hospital visits dues to exposure to 
cold?

At what temperatures are shelters opened?
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Flood Program

Types of flooding:

1. Flash Flooding

2. River Flooding

3. Coastal Flooding and Storm Surge
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WEATHER SAFETY: FLASH FLOODING

Flash Flooding – flooding 
that occurs within 6 hours 
of the causative event(s)
§

● Heavy rain
● Repeat (training) thunderstorms
● Wet, saturated soils
● Quicker impact in hillier terrain 
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WEATHER SAFETY: FLASH FLOODING
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IT ONLY TAKES about 12-18” to turn your vehicle into a BOAT!
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Flood Alert Products

• Flood watches 
and warnings 
are all issued by 
the local 
forecast office
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Impact-Based Flash Flood Warning (FFW) Review
Bottom Line: A “BASE” FFW 

will not WEA!
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Flash Flood Warnings: Considerable vs Catastrophic
                     Considerable                                                                Catastrophic

“Are cars being carried away by flood waters or are they stranded in the water?”
“Are motorists able to walk away from flooded cars with assistance?”
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River Flooding
Causes for River flooding 

●Heavy Rainfall

●Rapid Snowmelt

●Dam Failures

NWS Forecast for nearly 4000 

river points across the US.

https://water.noaa.gov/

https://water.noaa.gov/
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Coastal Flooding

Causes for Coastal flooding 

●High Astronomical Tides 

(King)

●Storm Surge 

●Tropical cyclones

●Coastal Lows

●Onshore flow
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Additonal Concerns from flooding

Additional issues include:

● Mold and mildew in homes and 

buildings.
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✓Weather is what you get Now:
• Temperature
• Moisture
• Air Pressure
• Wind Speed/Direction

✓Climate is what happened in the past, and what 
you might expect in the Future:

• Based upon recent past

• Defined by the World Meteorological Organization (WMO)

• 30 year average of daily weather

Weather vs Climate
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Seasonal Forecasting:
A Sample of Major Indexes and Patterns 

Used to Make Seasonal Forecasts

• ENSO  (El Niño Southern Oscillation)

• NAO/AO  (North Atlantic/Arctic Oscillation)

• MJO  (Madden Julian Oscillation)

• AMO (Atlantic Multidecadal Oscillation)
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El Niño Regions: Locations in Central Pacific 

The SST for a subset of El Niño regions 3 and 4 make up target area of 

region 3.4.
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North Atlantic Oscillation (NAO)

From: http://www.ldeo.columbia.edu/res/pi/NAO/

• POSITIVE PHASE

• Stronger Atlantic 
High Pressure

• Very Stormy in 
Europe

• Warmer, with Less 
Snow in the Eastern 
U.S.
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North Atlantic Oscillation (NAO)

• NEGATIVE PHASE

• Weaker Atlantic 
High Pressure

• Less Stormy in 
Europe

• Colder, with More 
Snow in the Eastern 
U.S.

From: http://www.ldeo.columbia.edu/res/pi/NAO/
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Madden Julian Oscillation

A region of enhanced activity (convection) 

across the Tropics that moves eastward (most 

of the time), circling the globe on the order of 

30 to 60 days. The tropics are divided into 8 

sections around the globe and these are 

referred to as “phases”.
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Madden Julian Oscillation

A region of enhanced activity (convection) 

across the Tropics that moves eastward (most 

of the time), circling the globe on the order of 

30 to 60 days. The tropics are divided into 8 

sections around the globe and these are 

referred to as “phases”.
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Atlantic Multidecadal Oscillation

The Atlantic Multidecadal Oscillation (AMO) is a 

climate phenomenon characterized by 

variations in sea surface temperatures (SST) in 

the North Atlantic Ocean. It operates on a 

timescale of approximately 60 to 80 years, 

cycling between warm and cool phases.
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Any Questions?

Eric Seymour

Warning Coordination Meteorologist

National Weather Service, Wakefield, VA

Eric.Seymour@noaa.gov
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