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Webinar Logistics

● This webinar is being recorded and will be publicly posted along with the 
Presentation PDF after the webinar. By attending this webinar, you consent 
to the recording of your likeness including voice and/or webcam images.

○ https://www.weather.gov/wrn/calendar  

● All lines will remain muted throughout the presentation.

● Please use the Question Box to ask questions, which will be answered at 
the end during the Q&A.

https://www.weather.gov/wrn/calendar
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Opening Remarks

David Novak, Ph.D.
Director, NWS Weather Prediction Center
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NWS Heat 
Communications 
Updates
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Heat Safety Week

Follow Along!
@HeatGov @NWS



NOAA’s National Weather Service   |   U.S. Centers for Disease Control and Prevention

New Heat Infographics

New Heat Safety Graphics Updated Heat Tools Fact Sheet

Department of Commerce   |   National Oceanic and Atmospheric Administration   |   weather.gov
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New Outdoor Events Graphics

● New Outdoor Events 
Safety Graphics will roll 
out over the next month

● Additional graphics 
include Severe Storms, 
High Winds, and Floods

Department of Commerce   |   National Oceanic and Atmospheric Administration   |   weather.gov
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Revamp of NWS Heat Index Table

Out with the old… And in with the new!

Department of Commerce   |   National Oceanic and Atmospheric Administration   |   weather.gov
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HeatRisk
Review
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What is HeatRisk?

● Five level scale that provides 
a forecast risk of 
heat-related impacts

● Dynamic thresholds are 
informed by local climate and 
heat-health impact information

● Gives users and partners the 
flexibility to act when they 
need to
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HeatRisk Categories

Major risk of widespread 
heat-related impacts 
(illness and mortality) for 
anyone without effective 
cooling and/or hydration.

Excessively warm day and 
night (generally above 95th 
percentile).

Rare and/or long duration 
extreme heat event.

Extreme risk of widespread 
heat-related impacts for 
anyone without effective 
cooling and/or hydration. 
No overnight relief 
expected. 

Temps above 95th 
percentile for 3+ days 
and/or near all-time 
records.

Major 3 Extreme 4

Moderate risk for impacts, 
mainly for those who are 
sensitive to heat, especially 
those without effective 
cooling and/or hydration.

Primarily heat-related 
illness, non-zero risk of 
heat mortality.

Moderate 2

Minor risk for those who 
are extremely sensitive to 
heat and without effective 
cooling and/or hydration.

Non-zero risk of heat 
mortality.

Minor 1

None 0

Little to no risk expected 
from heat.
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HeatRisk Considers:

● How unusual the high and low 
temperatures are for a location

● Time of year and acclimatization

● Duration of the heat and if there 
is overnight relief 

● Temperature-driven humidity 
detection

● If temperatures pose an 
elevated risk of heat-health 
impacts based on CDC input

2025 Observed HeatRisk
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Generating Health-Based Thresholds: A Summary
▪ Health data: Deaths from all-causes

▪ Geographic coverage: Contiguous United States

▪ Time period: 2004–2018

▪ Spatial scale: County

▪ Temporal scale: Daily

▪ Modeling approach: Statistical attribution (community time-series study design)

▪ Accounting for delayed effects of heat exposure: Yes

▪ Accounting for non-linear effects of heat exposure: Yes

▪ Accounting for within season variability and controlling for long-term time trends: Yes

▪ Accounting for other factors (e.g. air pollution): Yes (ozone and fine particulate matter)

▪ Impact-based framework: Yes (using percent of heat-attributable deaths [PHAD] to identify 
thresholds)
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HeatRisk Threshold Example
Maximum Temperature Thresholds

New York City, NY
Maximum Temperature Thresholds

Las Vegas, NV
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Process Overview
NCEI GHCNd OSU PRISM Normals

MaxT/MinT Heat Impact Level 
HIL Daily Thresholds Experimental HeatRisk

Health-Based Thresholds

Artefact Correction 
+ 

Adjustment Algorithms 
+ 

Expert Input
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● Access daily interactive 
maps along with 
point-based forecasts

● Additional information 
available along the top

○ What is HeatRisk

○ Activity modification 
recommendations

○ Difference between 
Heat Index, WBGT, 
and HeatRisk

NWS HeatRisk Viewer

https://www.wpc.ncep.noaa.gov/heatrisk/ 

https://www.wpc.ncep.noaa.gov/heatrisk/


NOAA’s National Weather Service   |   U.S. Centers for Disease Control and Prevention

● Guidance for Healthcare Professionals
○ Heat and Health Risk Screening 

Questionnaire 
○ Heat and Medications Guidance
○ Patient Management Steps
○ Clinical Overviews:

■ Heat and Children and Teens with Asthma
■ Heat and Pregnancy
■ Heat and Cardiovascular Disease

● County- and census-tract-level HeatRisk 
forecasts with specific actions you can 
take to protect your health

CDC HeatRisk Dashboard

https://www.cdc.gov/heatrisk 

https://www.cdc.gov/heatrisk
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Probabilistic 
HeatRisk
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Probabilistic HeatRisk Prototype

● Provides additional context 
to deterministic 
(single-value) forecasts

● Increases the understanding 
of potential heat events (e.g. 
onset/ending, intensity)

● Aiding decision making 
processes surrounding 
potential heat impacts
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Probabilistic HeatRisk Process

MaxT/MinT Daily Thresholds

#01 MaxT
& MinT

#02 MaxT
& MinT

#03 MaxT
& MinT

Probabilistic 
HeatRisk 
(probHR)

10Day 
Forecast

Experimental HeatRisk

#03 HeatRisk

#02 HeatRisk

#01 HeatRisk

NWS National Blend of Models
100 Global Ensemble Members @ 00/06/12/18Z
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Live Demo!

https://www.wpc.ncep.noaa.gov/heatrisk/probs/ 

https://www.wpc.ncep.noaa.gov/heatrisk/probs/
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HeatRisk
Evaluation



Data Sources: Mortality Data

▪ National Vital Statistics System for decedent-level 
mortality data
▪ Based on death certificates

▪ Able to ascertain cause of death, comorbid conditions, and 
individual characteristics of the decedent

▪ The primary or underlying cause (and contributing 
factors) for death

▪ Heat-related deaths identified based on underlying 
and contributing causes

▪ Data available for all 50 states, District of Columbia, 
and U.S. Territories

Source: CDC



Data Sources: Syndromic Surveillance Information

▪ CDC’s National Syndromic Surveillance Program 
(NSSP) collects information on emergency department 
(ED) visits due to heat-related illness (HRI) on a near 
real-time basis

▪ More than 7,500 health care facilities covering 50 
states, the District of Columbia, and Guam contribute 
data to NSSP daily

▪ Within 24 hours of a patient’s visit, data are available 
in NSSP for analysis

▪ 85% of U.S. emergency departments send data to 
NSSP, often within 24 hours

Source: CDC



▪ Health data: 
▪ Deaths

▪ All states in the conterminous United States, and District of Columbia.
▪ Time period: 2005–2023
▪ Mortality from all-causes & Heat-related mortality

▪ ED visits
▪ Midwest (MI, WI); Northeast (ME, NY, VT); Southeast (GA, NC, TN, VA); West (CO, NM, WA)
▪ Time period: 2018–2025
▪ Visits due to HRI (Heat Related Illness v2) 

▪ Exposure data
▪ Station-level HeatRisk information from NWS
▪ Creating county-level HeatRisk exposures using a spatial smoothing algorithm

▪ Other covariates
▪ Population data from U.S. Census Bureau
▪ Federal holidays from U.S. Office of Personnel Management

Data Sources Summary

Case definition based on ICD-10 
codes for ascertaining Heat Deaths

Case definition for HRI ED Visits



Analytical Framework

▪ Creating a time-series dataset with aggregated counts of visits, HeatRisk levels, and other 
predictors

▪ Generating exposure-response (E-R) relationships
▪ Conditional quasi-Poisson regression, using a distributed lag modeling framework, to explore 

associations between HeatRisk levels and adverse health outcomes
▪ Heat-related deaths

▪ Visits due to heat-related illness (Heat Related Illness v2)

▪ Controlling for other confounders (e.g., seasonality, holidays, interannual trends)

▪ Measuring health risks over a cumulative lag period 

▪ Estimating associations for sub-populations 



Delayed Effects of Heat Exposure: Heat Deaths (May – September)

27

Lag-Response patterns in Rate Ratios (RRs) for all ages and both sexes, by HeatRisk levels



28

HeatRisk vs. Heat Deaths RR Comparison (May – September)
Comparison of Rate Ratios (RRs) for Heat Deaths by HeatRisk levels, by HHS regions



HeatRisk vs. HRI ED Visit RR Comparison
Comparison of Relative Risks (RRs) for HRI ED Visits by HeatRisk Levels (All Ages and Sexes)



30https://www.cdc.gov/mmwr/volumes/74/wr/mm7418a2.htm

Takeaways From Evaluating HeatRisk Forecasts
▪ Good agreement observed between 

HeatRisk levels and heat-related 
adverse health outcomes

▪ Strengthening the ability to anticipate 
early-season heat-related health 
impacts

▪ HeatRisk framework underscores that 
heat-related effects manifest over a 
continuum of temperatures

▪ Additional state and local evaluation 
efforts can inform end-user needs

Source: CDC
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HeatRisk
Applications
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May 18, 2026

INTEGRATING HEATRISK IN NYS 
EXTREME HEAT PLANNING

NEIL MUSCATIELLO, PhD
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NYS CLIMATE IMPACTS ASSESSMENT - HEAT

• Since 1901, average temperatures in NYS have increased 
by almost 2.6°F
– New York is warming more quickly than the U.S. average

– Temperatures in New York State since 2000 have been higher than 
in any period in recorded history

• Average temperatures are projected to increase in all 
regions of the state between about 5°F and 11°F by the end 
of the century.

Source:lhttps://nysclimateimpacts.org/explore-the-assessment/new-york-states-
changing-climate/nysc-temperature/  

http://nysclimateimpacts.org/explore-the-assessment/new-york-states-changing-climate/nysc-temperature/
http://nysclimateimpacts.org/explore-the-assessment/new-york-states-changing-climate/nysc-temperature/
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HEAT-HEALTH 
IMPACTS ON 
ED/HOSP

Heat Stress Dehydration

Acute Kidney Failure Cardiovascular Disease

Source: Adeyeye T, Insaf TZ**, Al-Hamdan M, Nayak S, Stuart N, Dirienzo S, Crosson W. Estimating policy relevant health 
effects of ambient heat exposures using spatially contiguous remote sensing reanalysis data. Environmental Health. 2019 
18:35. (https://doi.org/10.1186/s12940-019-0467-5)
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HEAT-RELATED ILLNESS BY URBAN/RURAL

Source: Adeyeye T, Insaf TZ**, Al-Hamdan M, Nayak S, Stuart N, Dirienzo S, Crosson W. Estimating policy relevant health effects 
of ambient heat exposures using spatially contiguous remote sensing reanalysis data. Environmental Health. 2019 18:35. 



5/15/2026 | 36 

UPDATING NYS HEAT ADVISORY THRESHOLDS
Heat Advisory Thresholds – Revised 2018Heat Advisory Thresholds – 2016
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Source: https://www.wpc.ncep.noaa.gov/heatrisk/ 

https://www.wpc.ncep.noaa.gov/heatrisk/
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ASSESSING HEATRISK FOR NYS

NYS ESSS
Heat-Related 

Illness Syndrome 
Counts by County

24-hr HeatRisk 
Forecasts from 

CDC EPHT Data 
Explorer by County

Sum to NYS 
Region

Calculate rates by 
HeatRisk Category 

by NYS Region

2018-2022 ACS 
County Population 

Estimates



5/15/2026 | 39 

COUNTY DAYS BY HEATRISK LEVEL

Source: Muscatiello NA, Hsu W, Aydin-Ghormoz H, et al. Notes from the Field: HeatRisk Forecasts and Emergency Department 
Visits for Heat-Related Illness — New York, May–September 2024. MMWR Morb Mortal Wkly Rep 2025;74:302–304.
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HEAT-RELATED ILLNESS RATES BY HEATRISK LEVEL

Source: Muscatiello NA, Hsu W, Aydin-Ghormoz H, et al. Notes from the Field: HeatRisk Forecasts and Emergency Department 
Visits for Heat-Related Illness — New York, May–September 2024. MMWR Morb Mortal Wkly Rep 2025;74:302–304.
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NYS HEAT RISK AND ILLNESS DASHBOARD

Source: https://www.health.ny.gov/statistics/environmental/heat_dashboard/ 

https://www.health.ny.gov/statistics/environmental/heat_dashboard/
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INTEGRATION IN PLANNING
• Reference in several NYS Extreme Heat Action Plan recommendations

• Some county planning activation of cooling centers based upon the 
HeatRisk forecast

• “Major”/“Extreme” HeatRisk forecasts are signal for e-mail to local agency 
cooling center contacts requesting updates to available locations

• Promoted in Department extreme heat press releases and as part of 
extreme heat social media campaign

• Heat Risk and Illness Dashboard referenced as resource in updates to 
Extreme Weather Annex of the Department’s Health Emergency 
Preparedness and Response Plan
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Applied Lessons from the 2021 Pacific Northwest Heat Dome

NWS Seattle - Partner HeatRisk Applications
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2021 Pacific Northwest “Heat Dome”
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Heat in the PNW



Department of Commerce   |   National Oceanic and Atmospheric Administration   |   weather.gov

Heat in the PNW

Human Health Impacts

● #1 Cause of Weather-Related Fatalities 
○ 150+ direct fatalities and 400+ excess deaths with the Summer 2021 events

● Heat Cramps
● Heat Exhaustion
● Heat Stroke
● Reduced Air Quality

Infrastructure & Other Impacts

● Damage to roads, bridges, railways, power & telecommunications lines
● Strain on power systems
● Rapid increase in wildfire danger
● Agriculture/Aquaculture impacts

Urban Heat Island

● Significant warming due to urbanization & human activities
● Effect most noticeable overnight

Image Courtesy King County
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Making the Connection

NWS
● Extreme Heat Workshop
● Realized immediately “we can’t do it alone”

○ Extreme heat is a public health emergency, just as much 
as it is a weather emergency

● First connection → Public Health Seattle & King 
County

Public Health
● Thresholds and guidance
● Research methodology

NWS & PH
● The First Draft©
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The Challenge

Challenge

● Lack of a consistent regional approach for implementation of 

heat response actions & messaging 

Solution

● Adoption of NWS HeatRisk as the metric that triggers response 

to create a science-based solution informed by both public 

health and meteorologic expertise

● Response partners have a consistent guide to response actions 

- backed by science
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Public Health Recommended Heat Measures

Public Health Seattle & 
King County

Heat Recommendations

https://kingcounty.gov/en/dept/dph/health-safety/safety-injury-prevention/emergency-preparedness/personal-preparedness/hot-weather/extreme-heat
https://kingcounty.gov/en/dept/dph/health-safety/safety-injury-prevention/emergency-preparedness/personal-preparedness/hot-weather/extreme-heat
https://kingcounty.gov/en/dept/dph/health-safety/safety-injury-prevention/emergency-preparedness/personal-preparedness/hot-weather/extreme-heat
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Adoption & Feedback

● Framework has been adopted by Washington State Department of Health as well as 

numerous counties, cities, & tribes in Washington with word spreading beyond WA.
○ Regularly used for special event planning

● Overwhelmingly positive feedback.
○ Emergency Management in particular has provided feedback that this framework takes the 

guesswork out of the process

● Numerous Requests for ColdRisk and a similar product for extreme cold.
○ Research is underway - cold is very different from heat in many aspects.
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Probabilistic HeatRisk Prototype

52

Categorical Probability Maps

Distribution & Categorical 
Probability of Exceedance 

Point Charts

Now Available!

This will allow you to dissect the range of 
possible outcomes for heat events. 

Probabilities will be based on the 
National Blend of Models (NBM) data.

NWS Seattle has already begun using 
this is partner briefings and will be using 
this tool for World Cup support this 
summer.

If you find this page useful, please submit 
feedback!

https://www.wpc.ncep.noaa.gov/heatrisk/probs/?lat=47.6432&lon=-122.6047&zoom=8&level=minor&darkmode=false&states=true&counties=true
https://www.surveymonkey.com/r/NWSProbabilisticHeatRiskPrototype_2026
https://www.surveymonkey.com/r/NWSProbabilisticHeatRiskPrototype_2026


NOAA’s National Weather Service   |   U.S. Centers for Disease Control and Prevention

PA Dept. of Health: 
Use HeatRisk to issue Health 

Advisory

King County Regional 
Homelessness Authority: 

HeatRisk-based activation thresholds

CA Dept. of Health: 
HeatRisk guidance for 

school sports & activities

HeatRisk Usage
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Additional Heat 
Tools & Resources
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NWS Heat Forecast Tools

Heat Index Wet Bulb Globe 
Temperature

HeatRisk
(experimental)

Heat in context for the 
general public.

Heat stress in context for 
healthy, active outdoor 

communities.

Spectrum of heat-related impacts 
in climatological context with CDC 

heat-health information.

Department of Commerce   |   National Oceanic and Atmospheric Administration   |   weather.gov
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Heat Index

● NWS flagship heat stress indicator

● Provides a “feels like” temperature 
using relative humidity and 
temperature

● Calculated for shady areas with 
light winds and includes 21 other 
parameters and assumptions

5’7” adult, 147.7 lbs, walking outside at 3.1 
mph, wearing trousers and short sleeved shirt

Department of Commerce   |   National Oceanic and Atmospheric Administration   |   weather.gov
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Heat Index - Benefits & Considerations

● Familiar to most and generally 
easy to understand

● Not the best indicator of heat 
impacts in areas with low 
humidity

● Not an accurate measure of 
heat impacts on active 
individuals

● Exposure to full sunshine can 
increase heat index values by 
up to 15°F

Department of Commerce   |   National Oceanic and Atmospheric Administration   |   weather.gov



NOAA’s National Weather Service   |   U.S. Centers for Disease Control and Prevention

Wet Bulb Globe Temperature (WBGT)

● Measures heat stress on 
the body, taking solar 
radiation into account

● Takes into account 
temperature, dewpoint, 
wind and sky cover

● Effects of solar radiation 
estimated with sun angle 
and forecast cloud cover

Department of Commerce   |   National Oceanic and Atmospheric Administration   |   weather.gov
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WBGT - Benefits & Considerations

● Useful for those who work, 
exercise, or recreate outdoors

● Can help inform activity 
modifications

● Values are typically lower than 
Heat Index and air temperature, 
which may cause it to be 
perceived as a lower risk

● Use WBGT with local guidance 
for specific activities

Intended Audience

Department of Commerce   |   National Oceanic and Atmospheric Administration   |   weather.gov



CDC’s Heat-Health Tracker

https://ephtracking.cdc.gov/Applications/heatTracker/  

https://ephtracking.cdc.gov/Applications/heatTracker/


CDC’s Heat-Health Tracker

https://ephtracking.cdc.gov/Applications/heatTracker/  

https://ephtracking.cdc.gov/Applications/heatTracker/
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To ask a question, open the Questions panel.

Type in your question and hit Send.

Questions?



Contact us:

The findings and conclusions in this presentation are those of the authors and do not 

necessarily represent the official position of the U. S. Centers for Disease Control and 

Prevention.

public.program@noaa.gov
nws.heatrisk@noaa.gov

ehnexus@cdc.gov


