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2021 Heat Dome

• In late June and early July, 2021 
over 1,000 deaths across the 
Western United States & Canada 

• Surge in 911 calls, 
hospitalizations, heat-related 
emergency departments, 

• Many homes where deaths 
occurred had no air conditioning; 

• Persons at greater risk lack 
access to resources; have pre-
existing medical conditions; young 
& old.

• Was this a harbinger of things to 
come? 



Motivating question: how is extreme heat 
communicated to at risk publics? 

• Twitter represents one of the few mechanisms that NOAA has to 
communicate directly with the public

• While the most vulnerable people in society are least likely to use 
social media (children and persons over age of 65), Twitter provides a 
snapshot into communication practices 

• What contents have been included in extreme heat messages and 
how can Tweets be improved in the future?  



Understanding
Believing 

Personalizing 
Deciding

Message Confirmation
Milling

Shift from perception of safety 
to perception of risk

Behavioral ResponseMessage Received

Message Perceptions

Socio-Behavioral Response to a Warning Message

From Mileti & Sorensen, 1990

The words you choose 
for a message are one 
of the few factors you 
can affect in the 
warning response 
process. 
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Data (n = 250) were collected from 7 WFOs that 
experienced excessive heat events in 2021

City, State Dates (2021) Number of Tweets

Albany, NY
June 2nd – June 7th; 

June 25th – June 30th
34

Huntsville, AL July 20th – August 1st 32

New Orleans, LA July 17th – July 31st 47

New York City, NY
June 2nd – June 8th

June 21st – June 30th 20

Portland, OR June 20th – July 2nd 33

Raleigh, NC July 24th – July 30th 13

Seattle, WA June 22nd – June 29th 71



Written/verbal content contained in the text and the image of each 
message were manually coded 

Code Definition Example

Hazard The thing/threat that will affect 

people/pets

Temperature, locking pets in 

cars, heat index

Signal Words Words that identify threat level Advisory, warning

Hazard Impact What can happen to people/pets 

affected by the hazard 

Heat stroke, death, sunburn

Guidance What people are being told to do Take breaks, drink/hydrate

Location Whether a map or specific location(s) 

are mentioned

Eastern New York, coastal 

Mississippi

Population Who is at risk (populations or people 

identified)

Outdoor workers, pregnant 

women
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Assumptions about how are vulnerable groups identified 
and reached using heat health interventions? 

(1) Informing people about heat and heat dangers will lead to behavioral 
change 

(2) At-risk individuals will recognize their own vulnerability which will lead to 
concern and awareness 

(3) Benefits of heat advice are commonly understood [by target population] 
and taken seriously 

(4) Caretakers of vulnerable groups have the capacity and training to engage 
in heat reduction measures

Mayrhuber, Elisabeth Anne-Sophie, Michel LA Dückers, Peter Wallner, Arne Arnberger, Brigitte Allex, Laura 
Wiesböck, Anna Wanka et al. "Vulnerability to heatwaves and implications for public health interventions–A 

scoping review." Environmental Research 166 (2018): 42-54.



Assumption 1: informing people about the danger of heat and 
particular risks will make them aware and adapt their behavior 
according to advice

DANGER

Heat “signal words” (n = 99; 40%)
• Advisory*, watch, warning, safety

Hazard (n = 249; 99%)
• Temperature*, heat index*, heat wave, excessive heat, extreme heat, dangerous 

heat, heat index, humidity, severe weather (non-heat), temperature [locked car, 
working outside, other]

RISKS

Hazard Impacts (n = 77; 31%) 
• Heat illness*, heat stroke, heat exhaustion, dehydration, sunburn, death, other 



Many messages make use of 
“signal words” (advisory, 
watch, warning) absent any 
definition of how it is 
measured, what it means, 
and what people should 
expect or do in response. 



In many cases, the signal 
word is defined by the use of 
heat indices and other 
measurements

Note the lack of definition for heat index and the 
connection of heat advisory is implied. 



Infrequently, the signal word heat 
advisory is explained by including 
heat index, heat index 
temperatures, or heat index 
values. 

Here, heat index is 
implied by pointing to a 
chart on how heat index 
is measured. 



Less frequently, the hazard
(temp and humidity) is 
explained as the cause for 
heat index values.  



Contents about hazard 
Impacts are included 
in 31% of tweets

Most frequently, impacts 
include death (the most 
severe impact) and heat 
illness (an undefined impact)  



In many cases, the hazard 
impacts are named (heat illness, 
heat stroke, heat cramps), but 
not explained (symptoms) 



Some of the 
250 messages 
included 
graphics that 
describe hazard 
impacts and the 
associated 
protective 
action 
guidance. 

N=9 N=1



Assumption 2: At-risk individuals recognize their own 
vulnerability and therefore will feel concerned by heat alerts 
and heat messaging

AT RISK INDIVIDUALS 

• N = 91 (36%) of tweets include information about at-risk individuals. 
• Outdoor workers*,  outdoor (recreational), pets, children, aging/elderly, those 

with chronic illness, and A&FN





Assumption 3: Benefits of visiting cooling centers and other 
heat advice behavior are commonly understood and taken 
seriously

HEAT ADVICE

N = 143 (57%) of tweets included heat advice/protective actions 
• Drink/Hydrate*, limit outdoor activity, wear loose fitting clothing, take breaks

• Cooling center is included five (n = 5) times. 



Generally, benefits of 
heat advice (guidance) 
are not included in 
instructional messages. 

In some cases, benefits of heat advice 
(guidance) are presented as 

educational/awareness. 



Assumption 4: Care-takers of vulnerable groups possess the capacity to 
intensify care provision during heatwaves and are sufficiently trained in 
thermoregulation and possible heat reduction measures. 

CARETAKER – CARE PROVISION

• Recommendation to “check on others” included in 20 Tweets (5%)



Few messages include 
instruction to check on 
others; none include the 
mechanisms of how to 
change behavior or what 
to look for. 



What would we recommend in place of these 
messages?  

Do not rely on heat advisory, heat 
watch, or heat warning to convey 
the dangers of heat. 
Do not expect people to understand 
the meaning of heat index 
temperatures or heat index values. 

Use plain, clear and actionable 
language, 
Identify vulnerable populations, 
explain why they are vulnerable, 
provide instruction about actions 
and justify why they should be 
taken. 

Example of “better” tweet b/c includes 
hazard (w/o jargon like heat index), 
location, population, guidance, impact



Limitations & Next Steps

• We only looked at seven Weather Forecast Offices

• We do not know how receivers interacted with this content

• We do not know if the content was even viewed by vulnerable populations

• Conduct research on hazard literacy –
• Knowledge of words like “heat index,”  “heat illness”

• Importance of understanding words that convey specific and scientific concepts? 

• Communicating to vulnerable populations –
• Especially those who are “aging into” vulnerability
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