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HeatRisk

Expanding a New Heat Service to the CONUS

Updates and Impact-Based Verification
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Developing a Modern Heat Service

Leverage Peer Reviewed Heat-Health
Science consistently:

- Acclimation of heat important
Communities adapt and build to local
climatology
Everyone has differing heat tolerance
Duration and time of year matter

Incorporate nationally consistent CDC expert
heat-health model-derived data

Heat Service should be:
easy to understand + communicate
available everyday at all locations

consistent with the 7-day NWS forecast
automated
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NBM-based example forecast
Valid: Mon Aug 14 2023

Experimental HeatRisk

Gives customers/partners a
color/numeric-based framewaork to
act when they need to.

Builds national consistency and
science into our messaging efforts &
legacy products.

Puts NWS forecast temperatures into
a climatological context based on
location & time of year.

Leverages NCEI 1991-2020 Normals
and CDC collaboration.

Expanding Across CONUS April 2024!



HeatRisk Levels
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. Both min and max 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).

Moderate (2

Moderate risk of heat-related impacts, mostly in “at risk” populations
without effective cooling and/or hydration, primarily heat-related illness.
Non-zero, but low, risk of heat-related mortality expected. “"Hot" during the
day, "warm” at night to general population in normally cooler climates.

Minor risk in "at risk” populations. Minor spike in heat illness. Non-zero, but
very low, risk of mortality expected.

NEIEQ@) Little to no risk from expected heat.



NOAA/NWS HeatRisk v2.5 - MaxT Heat Impact Levels

MCCARRAN INTERNATIONAL AIRPORT, NV (USW00023169)
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Varying Red and Orange
"stairstep” Thresholds
Increasing (and
decreasing) thresholds
better account for
acclimation effects

w— MaxT Normal —— MaxT 95th Percentile MaxT Yellow MaxT Orange

Daily Record m— MaxT Red
*  High MaxT
T

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Thresholds for MinT are also generated and used

HeatRisk - How It Works

High( ) Threshold

Based on temperature associated with 50th percentile
of CDC heat-attributable deaths. Where applicable,
increases when 95th POR temperature percentile is
intersected.

Moderate (Orange) Threshold

Permutations of the Red and Yellow values, taking into
account the time of year (Spring vs Fall) and CDC data,
along with capping at the Red base value (where
applicable) to better account for less acclimation in
heat-sensitive groups.

Low (Yellow) Threshold

Based on CDC Minimum Mortality Temperature; nearly
all heat-attributable deaths occur above this.

Daily Records (POR)
95th Percentile (1970-2020)
NCEI 1991-2020 Normals



HeatRisk - How It Works

CDC Modeled Heat-Mortality Relationship Example

No Heat-Related Risk Presence of Heat-Related Risk

: 50th percentile
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Minimum mortality temperature: The temperature value at which effect
of cold is not observed and the effect of heat starts to increase.
(Source: CDC)

Temperature at the 50th Percentile of Heat Attributable Deaths
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HeatRisk - How It Works

Map of the Red maximum
temperature threshold
across the US based on
CDC-derived data for
~700 stations.

Point Data distributed
using PRISM high
resolution climate grids



HeatRisk v2.5 - Max(Nmax)-Max(Nmin)

Accounting for Humidity

Locations with "humid” climates exhibit smaller
annual ranges in diurnal values (highest daily
maximum normal temperature minus the highest daily
minimum normal temperature). White/Green areas are
where those differences are <=26 degrees.

We use this relationship to lower MinT red thresholds
in moist and warm climates and raise MinT red
thresholds in dry climates.

Algorithms to calculate 24 hour final values of
HeatRisk also give greater influence to minimum
temperature (humidity) contributions to
estimate heat risk where this range is <= 26°F
and east of 104°W (red area with any “islands”
filled in).



HeatRisk - How It Works

Daily 24-hr Experimental HeatRisk

~3100 Stations

Magenta - Two or three
F‘ﬁH'L FN TR consecutive days and nights are

Values -~ [ Valug&™ | all >= 95th percentile, and/or
iedey) dayfomoria®) . highs are near or above all time

Climate & ~700 CDC

Point Thresholds MaxT/MinT HIL Gridded Daily
Thresholds records



NWS Experimental HeatRisk

Mon
8/21

The NWS Experimental HeatRisk is a color-numeric-based index that provides a
forecast risk of heat-related impacts to occur over a 24-hour period. Heat
takes into consideration
+ How unusual the heat s for theftime of the y
« The duration of the heat including both daytime and nighttime temperatures
« If those temperatures pose an elevated risk of heat-related impacts based on
data from the CDC
This index is supplementary to official NWS heat products and is meant to provide
risk guidance for those decision makers and heat-sensitive populations @ who
need to take actions at levels that may be below current NWS heat product levels

Category Risk of Heat-Related Impacts

Green Little to no risk from expected heat

Minor - This level of heat affects primarily those individuals
extremely sensitive to heat, especially when outdoors without
effective cooling and/or adequate hydration.

Moderate - This level of heat affects most individuals sensitive to

heat, especially those without effective caoling and/or adequate

hydration. Impacts possible in some health systems and in heat-
sensitive industries.

Major - This level of heat affects anyone without effective cooling
and/or adequate hydration. Impacts likely in some health systems,
heat-sensitive industries and infrastructure.

Magenta | Extreme - This level of rare and/or long-duration extreme heat with

4 little to no overnight relief affects anyone without effective cooling

and/or adequate hydration. Impacts likely in most health systems,
heat-sensitive industries and infrastructure.

HeatRisk Web Service (WR
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Real-time HeatRisk
output is now available
anywhere in the CONUS.

Available information
includes daily interactive
maps with active WWA
and social vulnerability
layers, point-based
forecasts, overview of
HeatRisk including a
definition of each level,
static images, KML and
GeOoTIFF files.

CONUS viewer coming in April 2024 -- WR HeatRisk Prototype: https://www.wrh.noaa.gov/wrh/heatrisk/
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Example of Daily HeatRisk (colors) and NWS heat products (white outlined polygons)
during a significant heat event in August 2023. Note the general connection between
high values of HeatRisk and legacy heat products issued using Heat Index criteria.

Legacy Products

For a Weather-Ready Nation, we strive
to provide risk-oriented and
actionable heat-related information
to a wide spectrum of users.

While HeatRisk provides the
framework for a continuum of heat
services, we recognize that there is
still a place for legacy WWA products.
The internal HeatRisk process (GFE)
provides information to assist
meteorologists in making heat alert
decisions.

Having the HeatRisk forecast to 7 days
allows partners to identify upcoming
heat ahead of our heat WWA for a
more seamless forecast.
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Health and Wellness for All Arizonans

Partner Usage

) o ) X Excessive Heat Warning Issued for 13 Counties
NWS Experimental HeatRisk is porfrayed in a numeric (0-4) and color
(green/yellow/orange/red/magenta) scale, very similar to the Air Quality Index
(AQI). This daily value indicates the level of heat risk concem for any location,
along with identifying the groups who are most at risk. Essentially, the higher the
value, the greater the potential heat risk. During this experimental phase, the
NWS in California, Nevada, Utah, and Arizona are linking the heat product
issuance to the HeatRisk output, rather than to the many varied single threshold
approaches previously used. In simple terms, magenta and red HeatRisk would
generally lead to excessive heat wamings and orange would lead to advisories,
depending on location.

National Weather Service has issued an
Excessive Heat Warning for:

Gila, La Paz, Maricopa, Pinal, Yuma Counties from 10 a.m. on June 17 to 8 p.m. on June 22: °
Graham, Greenlee, Pima Counties from 11 am. on June 17 to 7 p.m. on June 22; Pub 1 1 C He a l t h ’,
Coconino and Yavapai Counties from 10 am. on June 17 to 8 p.m. on June 21; Maricopa County Seattle & K‘lng County
Mohave County from 11 am. on June 17 to 11 p.m. on June 22 - - - -
Multi-Jurisdictional

Santa Cruz County from 11 a.m. on June 18 to 7 p.m. on June 22; — .
Cochise County from 11 a.m. on June 19 o 7 p.m. on June 22 Haza rd M Itl gatlo n

Daytime highs are expected to be in the 110 to 120 degrees Fahrenheit range. Residents are P l a n
advised to stay cool, stay hydrated, and stay informed.

See Figure 1 below for an example of the NWS HeatRisk product distributed by
NWS in the partner emails. See Table 1 on the next page for the HeatRisk table
used to identify the risk used in the HeatRisk product.

For more information visit the NWS Experimental HeatRisk: Identifying Potential
Heat Risks in the Seven Day Forecast website.

Figure 1: NWS HeatRisk Product Example

Major Heat Risk

Frday, June 30 - Sunday, July2,2023

What This Means

= This level of heat affects anyone without effective
cooling and/or adequate hydration

= Consider canceling outdoor activities during the
heat of the day

= Stay hydrated and stay in a cool place

Precautions to prevent heat exhaustion or heat
stroke:

Stay in air-conditioned buildings.

Limit outdoor activity during the hottest part of the
day (mid-day).

Check on at-risk friends, family, and neighbors at

major
least twice a day.

DANGERDUS o anyene
withau prope hydration
[ROBNE] o sdoqvtecroing  oirem

Drink water before, during, and after working or
exercising outside.

Outdoor School Activities Adjusted Due To Excessive Heat
Warning
Health and Safety Update

Due to the extreme heat continuing this week in the Sacramento Region,
Jesuit High School is adjusting all outdoor activities. The schedule changes
Mt T e i follow Sacramento County Public Health and Department of Emergency

g i’.';."‘?‘..:”.:l:‘.m.....m,m Services’ recommendation to postpone or cancel outdoor events.
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Very ﬂangerqus Heat Risk

ADJUSTMENTS

Spirit Week outdoor lunch and community period events will be held the
week of September 19 ahead of the Homecoming Dance Saturday,
September 24. A new schedule will be posted later today.
Athletic team practices will now be held in the morning or evening. Coach
communications were sent via email and posted to Google Classroom. The
Water Polo match vs. Rocklin has been rescheduled

« Large indoor spaces will be open at lur during the Community Period, and after school as cooling centers. This includes the

Harris Center and Welcome Center.



Analysis of Daily HeatRisk Values and Emergency Department
Heat-Related Injury Visits for Apr 1st through Oct 31st from 2019 to 2023
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Daily temperatures were not below 91 degrees from July 10th — July 25th. During these two
weeks, 303 deaths occurred. A new top 5 record-breaking hottest temperatures of 119
occurred on July 19t, 20t, and 25t in Maricopa County.

0 | ‘ ‘M n‘ |||

4/1/2023  5/1/2023 6/1/2023  7/1/2023

Excessive Heat Warning =——Max

35

20

-
(5]

(2}
=
©
@
[a]
o
@
s
Kol
[0
4
P
©
)
I

-
o

|‘| i

8/1/2023 9/1/2023  10/1/2023

imum Temperature

——Minimum Temperature & Record Max Temperature

Over half of all heat related deaths in 2023 occurred on days where heat risk was calculated
as extreme. There were 21 days in 2023 where the NWS calculated an extreme heat risk.

Temperature (F)

Over half of all heat related deaths in 2023 occurred on days where heat risk was calculated
as extreme. There were 21 days in 2023 where the NWS calculated an extreme heat risk.

For more information: National Weather Service https://www.weather.gov/psr/heat

Major Extreme

Risk to those
extremely
sensititve to heat.

Risk to most
people.

Risk to those

No risk. =
sensitive to heat.

Risk to everyone.

15% 52%

Heat Related Deaths Over Time
Deaths by Year

Maricopa County identified a total of 645 heat related deaths occurring in 2023.
This represents a 52 percent increase from last year and the most heat related deaths ever
recorded.

2013 2014 2015 2016 2017 2018 2019 2020 2021

* 1 death that occurred in September of 2023 is pending a cause of death

2022 2023




HeatRisk

Observed HeatRisk on 06/01/2023 NexESEs

EXPERIMENTAL

ata Sources: HeatRisk - NOAA/NWS, ED HRI - CDC Heat & Health Tracker R . .
Point-based Probabilistic

HeatRisk Service

Historical data delivery

THANK YOU!

Mike Staudenmaier, NOAA/NWS
WRH/STID

Michael.Staudenmaier@noaa.gov

Chad Kahler, NOAA/NWS WRH/STID

Mark Loeffelbein, NOAA/NWS WRH/STID

Kimberly McMahaon, NWSH Public Weather Program
Jessica Lee, NWSH Public Weather Program

Paul Iniguez, former WFO Phoenix

Ambarish Vaidyanathan, CDC




