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Summer is here again and already we’ve felt some 
high temperatures in Arizona! Last year, our Indi-
vidually Experienced Temperature Lab here at Ari-
zona State University conducted a research pro-
ject titled, “Central Arizona Individual Heat Expo-
sure Study,” to understand how people actually 
experience summertime temperatures. We com-
piled documents summarizing some of the results 
and sent them to the research participants that 
helped us with the project. In this document, you 
will find some of these same results, organized to 
showcase the project.  
 
Why would we want to measure the temperatures 
experienced by Central Arizona residents? Ex-
treme heat is responsible for more deaths each 
year in the United States than most other natural 
hazards combined, according to the National Cen-
ter for Health Statistics. Yet heat does not affect 
all people equally.  
 
Of course, there are regional differences between 
cities with different climates, but even within the 
Phoenix metro area, some places are just hotter 
than others. Mortality, or the number of deaths in a 
given area, also varies from one place to another, 
as you can see in Figure 1 on the following page.  
 
But this does not necessarily mean that a person 
living in a hot place always experiences the same 
temperatures as his or her neighbor, or of the 
place itself. In fact, based on the data that re-
search participants helped us collect, we can see 
that the Individually Experienced Temperatures 
(IETs) of Phoenix residents were much lower than 
the outdoor temperatures measured at Phoenix 
Sky Harbor Airport (see Figure 2). There were av-

erage differences between the IETs of residents of 
different neighborhoods, but never more than 5˚F. 
We are still investigating the significance of this 
observation.  
 
During the summer of 2014, research participants 
carried around temperature sensors, filled out dai-
ly surveys, and participated in exit interviews and 
activity log phone calls. We can’t thank those par-
ticipants enough for helping us better understand 
what temperatures real people experience in 
Phoenix and what they do about it.  
 
We heard a lot of interesting stories about tem-
perature and extreme heat in Phoenix and sum-
maries of those stories are included in this docu-
ment. We hope you find this content interesting 
and useful and if you have the opportunity to par-
ticipate in a research study in the future, please do 
so—we can’t learn what it takes to make our 
communities and cities better places without you.  
 
Please contact us with comments or questions.  
 
Individually Experienced Temperature Lab  
Arizona State University 
Email:  Evan.Kuras@asu.edu 

David.Hondula@asu.edu 
Twitter: @TempTalker (Kuras) 
 @ASUHondula (Hondula) 

Lab Members: Evan Kuras, Summer Betzel, Christopher Dastan, Jason Eneboe, Miranda Kaml, Mary 
Munoz Encinas, Lauren Rohan-Kohl, Mara Sevig, Marianna Singh, and Dr. David Hondula (School of 
Geographical Sciences and Urban Planning) 

Co-Advisors: Dr. Benjamin Ruddell (School of Sustainability) and Dr. Sharon Harlan (School of Human 
Evolution and Social Change) 

The Numbers 
80 Participants 
7 Days 
5 Greater Phoenix Neighborhoods 
160,000+ Temperature Data Points 
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Figure 1: In this map of 
Metro Phoenix, you can 
see zip code areas that 
had higher heat-related 
mortality (with plus signs 
and in red, orange, and 
yellow shades) on hot 
days compared to the 
normal mortality rate on 
those same days. This 
figure was published in a 
2015 paper titled, “Geo-
graphic dimensions of 
heat-related mortality in 
seven U.S. cities,” by 
David Hondula and oth-
ers in the journal Envi-
ronmental Research. 
 
 
 

Figure 2: In this graph, you can see 
the average IET (Individually Experi-
enced Temperature) of participants 
during the four hottest days of the 
study period. For example, a meas-
urement of 84˚F at 14 hours (or 
2PM) for Encanto means that the 
average IET of all participants in 
that neighborhood at 2PM during 
the four hottest days was 84˚F (we 
only looked at the four hottest days 
due to an unusual rain event during 
the study week that was associated 
with lower-than-normal tempera-
tures). While the differences be-
tween neighborhoods were never 
more than 5˚F, the differences be-
tween participant measurements 
and those taken at Phoenix Sky 
Harbor Airport (black dashed line) 
were more dramatic. This graph was part of a presentation by Evan Kuras at the 2015 American Meteor-
ological Society Annual Meeting in Phoenix, AZ.  
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Cooling Centers 
The City of Phoenix Heat Relief Network coordinates a system of cooling centers that serve as 
places folks can go to cool off or get water when it is hot. You can find information about those centers 
at http://www.azmag.gov/heatrelief or by calling 311 to find a cooling center near you.  
 
Alternative cooling centers can exist almost anywhere, from a coffee shop to a library to a movie 
theater, and these spaces should remain accessible to all, especially on hot days. If you are out and 
about and feeling sweaty, tired, dizzy, or confused – or maybe if you have a bad headache or the chills, 
the Arizona Department of Health Services recommends getting to a place where you can cool off and 
drink water as soon as possible. If your condition is serious, call 911. 
 
Heat and Your Health  
You can find useful resources and data online about heat, heat safety, and heat-health impacts.  

The Maricopa County Department of Public Health  
http://www.maricopa.gov/PublicHealth/Programs/Heat/ 
 
Arizona Department of Health Services  
http://www.azdhs.gov/phs/oeh/extreme/heat/index.php 
 
Extreme Heat Warnings 
The Phoenix Forecast Office of the National Weather Service is responsible for issuing extreme heat 
warnings for much of central and western Arizona. You can follow the office’s activities and read about 
active hazards and warning messages at their homepage.  
http://www.wrh.noaa.gov/psr/ 
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The Data 
This table shows average temperatures (in ˚F) for each 4-hour time period during the study, which ran 
from September 13-20, 2014. At left is the actual outdoor temperature at Sky Harbor Airport, followed 
by the average IETs (Individually Experienced Temperatures) from each neighborhood. 
 
  Sky Harbor 

Airport Coffelt 
Encanto-
Palmcroft Garfield 

Power 
Ranch Thunderhill 

Saturday 8pm-12am 76 82 80 81 80 83 
Sunday 12am-4am 78 80 78 78 81 82 
 4am-8am 92 79 78 77 80 82 
 8am-12pm 83 84 83 81 83 82 
 12pm-4pm 91 87 84 85 84 81 
 4pm-8pm 89 86 84 85 85 83 
 8pm-12am 91 84 80 81 83 80 
Monday 12am-4am 89 80 77 79 80 78 
 4am-8am 74 80 79 80 81 78 
 8am-12pm 81 84 82 83 85 80 
 12pm-4pm 76 86 83 86 88 81 
 4pm-8pm 89 87 82 87 85 82 
 8pm-12am 83 84 80 83 83 80 
Tuesday 12am-4am 80 81 79 79 81 80 
 4am-8am 90 81 79 79 81 79 
 8am-12pm 78 83 82 82 83 80 
 12pm-4pm 85 83 82 82 84 80 
 4pm-8pm 80 83 82 82 84 82 
 8pm-12am 85 81 81 81 82 79 
Wednesday 12am-4am 75 80 78 79 81 79 
 4am-8am 81 79 79 79 81 77 
 8am-12pm 79 82 81 82 82 80 
 12pm-4pm 88 82 83 82 83 80 
 4pm-8pm 79 82 83 84 84 83 
 8pm-12am 84 81 80 81 81 81 
Thursday 12am-4am 92 79 77 79 81 81 
 4am-8am 90 78 79 79 81 78 
 8am-12pm 87 82 81 82 83 80 
 12pm-4pm 82 83 83 83 84 83 
 4pm-8pm 92 85 85 85 85 84 
 8pm-12am 84 82 80 82 83 81 
Friday 12am-4am 77 80 78 81 81 80 
 4am-8am 83 80 80 80 81 79 
 8am-12pm 74 83 82 84 83 81 
 12pm-4pm 79 85 83 86 87 83 
 4pm-8pm 81 86 83 84 84 81 
 8pm-12am 76 82 81 83 81 79 
Saturday 12am-4am 87 80 79 81 80 78 
 4am-8am 92 79 80 80 80 78 
 8am-12pm 86 82 84 83 82 81 
 12pm-4pm 74 83 84 85 84 81 
 4pm-8pm 88 83 82 84 85 82 
Weeklong Average 91.6 82.1 81.0 81.9 82.6 80.5 
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What residents of Coffelt told us 
Residents of Coffelt had mixed feelings about the rain during part of the week. Some were grateful to 
enjoy the drop in temperature by spending a bit more time outside during the day to soak it all in. For 
everyone, swamp coolers were not as effective due to the increased humidity. This made for some un-
comfortable evenings spent inside and some cooler, though wetter, days outside.  
 
What residents of Encanto-Palmcroft told us 
Encanto-Palmcroft residents enjoyed a relaxed and leisurely week. Early morning dog walks became 
warm as the early hours of the day were still pretty hot. Residents enjoyed a sporadic rain throughout the 
week but didn’t like the humidity so much. Air conditioners ran all day and most of the residents stayed 
inside until later evenings, when front porch sitting was just bearable.   
 
What residents of Garfield told us 
Garfield residents spent much of the week out and about – walking to school, biking to work, taking the 
light rail, and even driving up to Sedona. While at home, many participants beat the heat by relaxing in 
the shade of a patio or inside on the couch. Otherwise, residents visited places like Verde Park, the 
community garden, and the Welcome Diner. 
 
What residents of Power Ranch told us 
It was a pretty normal week for folks in Power Ranch. Doctor’s appointments, work, travel around the re-
gion, cleaning the house, walking the dog, going to concerts, sporting events, and museums - nothing 
too unusual. The heat was tough for some, especially while working in the garage or sitting in a stuffy 
building, but the rain and humidity was surely a big talking point!    
 
What residents of Thunderhill told us 
Residents of the Thunderhill neighborhood in Ahwatukee went about their daily routines as normal during 
the study week. The majority of participants stayed inside because of the heat and the noticeable rise in 
humidity because of the rain. Nevertheless, Thunderhill residents also enjoyed being active and walking 
their dogs, jogging and swimming several times during the week.    
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