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Not all surfaces have the same temperature!

Urban Heat Island Effect

http://farm4.staticflickr.com/3831/9971653914_b18df224c2_z.jpg
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Urban Heat Island Effect
GLOBE Field Campaign



GLOBE Urban Heat Island 
Student Research Studies

Leave the IRT outside for 1 hour if 
the outdoor temperature is much 
different than the indoor 
temperature.



• To help us understand the influences on the rate of 
heat exchange between the Earth’s surface and the 
atmosphere. This impacts the weather and climate 
and can help us understand Global Warming and 
the urban heat island effect.

Why do We Measure Surface 
Temperature?

The Energy Budget



HOW? 
Hold your arm at 
arms length and 
point the 
instrument at the 
ground. After you 
pull the trigger 
then read the value 
including the tenths 
of a degree Celsius.

How do I take my measurements?

Photo credit: Kevin Czajkowski

http://www.primexwireless.com/uploads/produc
ts/clock-custom-nasa.jpg
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Caution! 1
Do not take the temperature of shadowed areas including the shadow that your 
body may cast.
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Caution! 2
Extend your arm in front of you  to take the observations. You don’t 
want to measure the temperature of your feet.

.
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2. Collect GPS data of the center of each study area.
Record latitude, longitude and elevation.

GPS 
Protocol
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3. Take 9 random surface temperature readings
Take 9 random surface temperature readings within each study area. The 9 
random observations ensure a good average for the site is observed. 
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Caution! 
Do not mix cover types in one study area. 

In this case, the study area mistakenly has grass and bare ground. 

.



https://sites.google.com/view/uhieforstudents



https://sites.google.com/view/uhieforstudents/home/
completed-student-projects?authuser=0





Need Urban Heat Island/Tree Studies

• Take surface temperature 
and air temperature 
observations (can use the 
GO app)

• Use the GO app to take 
tree height observations

• Compare in the sun and in 
the shade

• Map trees (through land 
cover) in your area



Surface temperature observations in the last 5 
years



MODIS Terra LST vs. student surface 
temperature



Google Earth Engine, MODIS Land 
Surface Temperature

https://developers.google.com/earth-
engine/datasets/catalog/MODIS_061_MOD11A1



Google Earth Engine, MODIS Land 
Surface Temperature



Other Resources

https://mynasadata.larc.nasa.gov/lesson-
plans/creation-urban-heat-islands-story-map

Email me if you would like to join our 
Google Classroom –
kevin.Czajkowski@utoledo.edu



NASA Urban Heat Island Badge

https://www.nasa.gov/audience/foreducators/best/badging.html

Create an account to see the pages 
offered.
Self-paced
Time: Less than 10 hours.

You need to be 
GLOBE
Trained.



YouTube channel:  http:tinyurl.com/globemissionearth

Website: http://www.globe.gov/web/mission-earth

Email: http://globe.mission.earth@gmail.com

Twitter: @globemissionear

The material in this document is based upon work supported by NASA under grant award No.
NNX16AC54A. Any opinions, findings, and conclusions or recommendations expressed in this material are 
those of author(s) and do not necessarily reflect the views of the National Aeronautics and Space 
Administration.

Facebook: https://www.facebook.com/globemissionearth/
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