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Have you ever noticed how it can be really hot on the 
sidewalk, but comfortable and cool under a tree? In a city, 
where there are lots of buildings and roads, it can get hotter 
than the countryside. There is a name for this: the urban 
heat island effect. We wanted to know whether the urban 
heat island effect affects everyone in cities equally. We 
looked at data about 175 big cities in the United States.

It turns out that people of color have higher exposure to 
the urban heat island effect than white people in all but six of 
these cities! Poor people also usually have higher exposure. 
climate change is going to make hot days even hotter. We 
hope that city leaders use our data to help neighborhoods 
prepare for climate change.

Figure 1: Maps of the city of Baltimore, USA. The map on the left shows 
the urban heat island effect. The light areas are the coolest and the dark 
areas are the hottest. The map on the right shows us how green the 
neighborhoods are.  The light areas don’t have many plants and trees.
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What do you do on a really hot day? You might find a shady 
place to rest or turn on a fan. Maybe it’s a chance for you to 
go play in the water! But if you don’t have anywhere to go to 
cool off, or if you have to work outside, an extra-hot day can 
be dangerous.

The weather report usually just gives one number for how hot 
it is in an area. But even within one neighborhood, there can 
be a variety of temperatures. The humidity of an area affects 
this, too. Think about your street – are there any places where 
it gets especially hot in the summer? Parking lots, basketball 
courts, and sidewalks are a lot warmer than parks with trees. 
Roads and buildings heat up a lot from sunlight. Cities have 
more roads and buildings than the countryside, so they can get 
a lot hotter than their surroundings. This is important enough 
that it has a name: the urban heat island effect (Fig. 1). 

It’s normal for there to be some days that are hotter than 
others. But as the climate changes, scientists expect heat 
waves to get hotter and to happen more often. Heat waves 
don’t affect everyone equally. Older adults and children both 
have a harder time handling extreme heat. Older adults often 
have other conditions, like heart problems or diabetes, that 
make it harder to stay cool.

We wanted to know whether the urban heat island effect could 
harm some communities more than others. This knowledge 
could help city leaders make cities fairer and better prepared 
for climate change!
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results

Figure 3:
We calculated the average heat island effect experienced by people 
of color and non-Hispanic white people in each city.

Figure 2:
We used satellite data to measure the urban heat 
island effect for each city.
Source: NASA
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What was the highest average urban heat island effect experienced 
by non-Hispanic white people? What about people of color?

Our study used data from two different satellites (Fig. 2). 
We also used data from the United States (US) census. 
One satellite measured the temperature of the ground. That 
satellite was launched and operated by the United States 
National Aeronautics and Space Administration (NASA). The 
second satellite was launched and operated by the European 
Space Administration (ESA). The ESA satellite told us the 
land cover at each spot on the map. That satellite helped 
us know where the edges of cities are. We used the NASA 
and ESA satellites to measure the urban heat island effect for 
each city – how hot a city is compared to the land around it.

The US census data lets us know how many people live in 
each area. It also lets us know the number of people in each 
race, ethnicity, poverty level, and age. Census data is 
reported for small areas within cities rather than for each 
house. We lined up the satellite measurements to match the 
census regions.

We found that:
1.  People of color have higher urban heat island exposure 
than non-Hispanic white people in 97% of cities (Fig. 3).
2.  People living in poverty have higher urban heat island 
exposure than people with moderate or higher income in 
70% of cities

3.  In almost every city we looked at, the average person of 
color had about the same exposure to the urban heat island 
effect as the average person living in poverty, even although 
most people of color are not in poverty.
4.  People older than 65 don’t have higher exposure to urban 
heat island effects than younger people do.

https://images.nasa.gov/details-PIA18156
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Discussion

conclusion

Where people live may depend on a lot of things, such as 
where they work, how much money they have, or where 
their friends and relatives live. In the United States, many 
people have been mistreated because of their heritage and 
the color of their skin. Cities often built highways, factories, 
and power plants next to neighborhoods where poorer 
people and minorities live. Neighborhood residents have had 
to put up with the harmful pollution, noise, and high urban 
heat island effects.

Many kinds of discrimination are now illegal. But that 
doesn’t mean that the damage from history has been 
repaired, and our research shows an example of this: people 
living in poverty and people of color are experiencing higher 
urban heat island effects than others.

Many cities are working on getting their city ready to 
handle climate change. Our data can help city planners 
focus on areas that are more vulnerable to extreme heat. 
Adding trees and parks to a neighborhood can help reduce 
the urban heat island effect, but city planners need to be 
careful. Adding trees and parks can make houses in a city 
more expensive, so people can no longer afford to live in the 
area. It’s important that city planners work together with 
residents. Together, they can make their neighborhoods 
safer, healthier, and more prepared for climate change.

Glossary of Key terms

Hot days can be dangerous for people who have to work 
outside or don’t have access to air conditioning. When it’s 
really hot out, make sure to check on your friends and 
family members. If someone starts acting confused or says 
that they are not feeling well, you can help them by finding 

a shady place to sit down and giving them something 
cool to drink. If you live in a city, you could also find out 
where the cooler areas are or get involved in tree-planting 
schemes by organizations such as TreeBaltimore.
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census – An official count of people living in a country. Usually, a census also gathers information such as age, 
ethnicity, and income. 
climate change – A shift in the usual weather for a place, usually measured over a time period of around 30 
years. For example, if your grandparents used to ice skate on the river every winter, but now there is never ice on 
the river, the climate in your area has changed to become warmer.
Discrimination – Treating people differently based on the group they belong to or are assumed to belong to.
ethnicity – Groups of people with shared cultural heritage, language, religion, or other similar connections.
Heat wave – A period of weather with temperatures that are much higher than usual. 
Land cover – Main material on the ground in an area. In a forest, the land cover is mostly trees, while in a city, 
the land cover is mostly buildings and roads. 
People of color – A term used to refer to anyone except for non-Hispanic white people. It is mainly used in the 
United States.
Poverty – The condition of not having enough money to pay for basic needs, such as food, clothing, and a place 
to live. The amount of money needed not to be living in poverty depends a lot on where you live and how many 
people are in your family.
race – A traditional grouping of people by appearance and heritage. Race is not a scientific term: all people are 
people. Race means different things to different people. Race is an important and real part of how people are 
treated in society.
Satellite – an uncrewed spacecraft that orbits (moves continuously around) a planet.
Urban heat island effect – in places like cities where there are lots of buildings and roads concentrated in one 
area without much greenery, temperatures tend to be higher than outlying areas.
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Working and playing on very hot days can be dangerous. What can you do to cool down when it’s 
too hot?

What areas in your city would you expect to be the hottest, and why? What about the coolest?

How might someone’s income level change how they are affected by a heat wave?

What positive and negative consequences of adding parks and trees to an area can you think of?

check your understanding
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