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The Beginning of GLOBE’s surface temperature protocol:
Southern Great Plains 1999 (SGP99) experiment

• Tested surface temperature and soil moisture remote sensing on 
aircraft and field observations

• Led to the SMAP satellite (Soil Moisture Active Passive)



Take Surface Temperature, Air Temperature, or Both

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

• Use an Infrared Thermometer 
for surface temperature

– Etekcity or some other  
equivalent one

• Use an air temperature 
thermometer for air 
temperature



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

4



5

Caution! 1 Do not take the temperature of shadowed areas including 
the shadow that your body may cast.

Presenter
Presentation Notes
Calibrate with bucket of ice water
-point IRT perpendicular to water surface about 5 cm away
-reading should be within –2° C to +2° C
The IRT sensor is susceptible to large differences in air temperature.  If you enclose the IRT in the adapted oven mitt (thermal glove), this will ensure the IRT stays insulated and will provide accurate readings.
Some IRT units are equipped with a laser that will shine from the front of the thermometer along the approximate line of sight, causing a red dot to appear where the surface temperature is measured.  Make sure students do not aim this laser beam directly at eyes or off surfaces that could reflect in someone’s eyes.
Wrap your IRT in the Thermal Glove when the air temperature at your study site varies more than 5 degrees Celsius from the air temperature of where the IRT has been stored.  The IRT with the thermal glove has been tested to work for 30 minutes. The thermal glove is made from a standard oven mitt.  The oven mitt used to make the thermal glove MUST be constructed of 100% terry cloth; inside and outside.  An actual-size pattern of the thermal glove with hole designations for the IRT’s sensing eye and digital display screen is shown in the Surface Temperature Protocol section of the 2003 Teacher’s Guide. 
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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.

.

Presenter
Presentation Notes
Calibrate with bucket of ice water
-point IRT perpendicular to water surface about 5 cm away
-reading should be within –2° C to +2° C
The IRT sensor is susceptible to large differences in air temperature.  If you enclose the IRT in the adapted oven mitt (thermal glove), this will ensure the IRT stays insulated and will provide accurate readings.
Some IRT units are equipped with a laser that will shine from the front of the thermometer along the approximate line of sight, causing a red dot to appear where the surface temperature is measured.  Make sure students do not aim this laser beam directly at eyes or off surfaces that could reflect in someone’s eyes.
Wrap your IRT in the Thermal Glove when the air temperature at your study site varies more than 5 degrees Celsius from the air temperature of where the IRT has been stored.  The IRT with the thermal glove has been tested to work for 30 minutes. The thermal glove is made from a standard oven mitt.  The oven mitt used to make the thermal glove MUST be constructed of 100% terry cloth; inside and outside.  An actual-size pattern of the thermal glove with hole designations for the IRT’s sensing eye and digital display screen is shown in the Surface Temperature Protocol section of the 2003 Teacher’s Guide. 
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Take 3 - 9 random surface temperature readings within 
the homogeneous area

Presenter
Presentation Notes
Calibrate with bucket of ice water
-point IRT perpendicular to water surface about 5 cm away
-reading should be within –2° C to +2° C
The IRT sensor is susceptible to large differences in air temperature.  If you enclose the IRT in the adapted oven mitt (thermal glove), this will ensure the IRT stays insulated and will provide accurate readings.
Some IRT units are equipped with a laser that will shine from the front of the thermometer along the approximate line of sight, causing a red dot to appear where the surface temperature is measured.  Make sure students do not aim this laser beam directly at eyes or off surfaces that could reflect in someone’s eyes.
Wrap your IRT in the Thermal Glove when the air temperature at your study site varies more than 5 degrees Celsius from the air temperature of where the IRT has been stored.  The IRT with the thermal glove has been tested to work for 30 minutes. The thermal glove is made from a standard oven mitt.  The oven mitt used to make the thermal glove MUST be constructed of 100% terry cloth; inside and outside.  An actual-size pattern of the thermal glove with hole designations for the IRT’s sensing eye and digital display screen is shown in the Surface Temperature Protocol section of the 2003 Teacher’s Guide. 
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Caution! Do not mix cover types in one study area. 

Presenter
Presentation Notes
Calibrate with bucket of ice water
-point IRT perpendicular to water surface about 5 cm away
-reading should be within –2° C to +2° C
The IRT sensor is susceptible to large differences in air temperature.  If you enclose the IRT in the adapted oven mitt (thermal glove), this will ensure the IRT stays insulated and will provide accurate readings.
Some IRT units are equipped with a laser that will shine from the front of the thermometer along the approximate line of sight, causing a red dot to appear where the surface temperature is measured.  Make sure students do not aim this laser beam directly at eyes or off surfaces that could reflect in someone’s eyes.
Wrap your IRT in the Thermal Glove when the air temperature at your study site varies more than 5 degrees Celsius from the air temperature of where the IRT has been stored.  The IRT with the thermal glove has been tested to work for 30 minutes. The thermal glove is made from a standard oven mitt.  The oven mitt used to make the thermal glove MUST be constructed of 100% terry cloth; inside and outside.  An actual-size pattern of the thermal glove with hole designations for the IRT’s sensing eye and digital display screen is shown in the Surface Temperature Protocol section of the 2003 Teacher’s Guide. 
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Air Temperature Observation Tips

When using an alcohol-filled or meat 
thermometer, check its calibration using an 
ice water slurry.

http://1.bp.blogspot.com/-dTjf0uzbhhU/VCzaSD54wvI/AAAAAAAAAFA/Ag20n_O8n4c/s1600/IMG_1035.jpg


Take the measurement in the shade 
(could be in the shadow of your body)

Wait a minute to see if the temperature 
changes – keep checking until the 
temperature does not change

Air Temperature Observation Tips



Soccer Fields I’ve Observed Recently



Ida Michigan – Grass – 20.1℃ (68.0℉)



Cortez, Colorado – Grass – 26.9℃ (80.4℉)



Grosse Ile, Michigan – Turf – 64.4℃ (148.0℉)



Santa Fe, New Mexico – Irrigated Grass – 16.8℃ (62.2℉)



16

The steps below will walk you through entering your Atmosphere Study Site 
Information in the GLOBE Observer App, which you can access using your 
GLOBE or GLOBE Observer login.

1. Click “Data Entry” 2. Click "Create/Edit My Sites" 
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3. Click on the arrow next to 
"Atmosphere" and select 
“Surface Temperature.” The 
other necessary protocols will be 
automatically selected.
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4. At the bottom of the screen, 
click “Continue”. When prompted, 
enter site location details (latitude, 
longitude, and elevation). Choose 
an existing site or identify a new 
site by clicking “+ New Site 
Location”
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5. When identifying a new site location, click on Surface Cover and choose which 
option best matches that which you are observing. Then, write in the site size of 
the location where the observation is taking place. To move on, click “Next.”
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6. Check to see if the “Date 
and Time” are correct, if it is 
not, click “Get Current Time” 
to update it. Then click 
“Surface Temperature” to move 
on.
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7. Now you will put in some information about your observation. “Click 
on Overall Surface Condition” to select from “Wet,” “Dry,” “Snow.” If 
selecting “Snow,” report snow depth too (in millimeters). Be sure to 
report surface temperature using Celsius/ °C in your measurements. 
Click “Review” when done.



1. Click “Data Entry”
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The steps below will walk you through entering your Atmosphere Study Site 
Information in the GLOBE Observer App, which you can access using your GLOBE 
or GLOBE Observer login.

2. Click "Create/Edit My Sites" 
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3. Click on the arrow next to 
"Atmosphere" and select "Air 
Temperature"
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4. At the bottom of the screen, 
click “Continue”. When 
prompted, enter site location 
details (latitude, longitude, and 
elevation). Choose an existing 
site or identify a new site by 
clicking “+ New Site Location”
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5) Select Thermometer Type. 6) Enter Thermometer Height (cm) and be 
sure to note any obstacles or buildings 
near the thermometers. Select the type of 
surface cover (artificial turf, asphalt, 
concrete, etc.)

Presenter
Presentation Notes
Aspects of the menus are sometimes capitalized, sometimes not.
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7) Enter the Current Temperature (°C). Document site conditions, timing, 
and any other information about the site or air temperature measurement 
clearly using the "Comments" section.
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