Interpreting Landsat | mages Grades5-8

For GRADES5-8. The following teacher resource ideas and lesson are from NASA's Goddard Space
Flight Center. These are free and available to educators from Goddard or through the web at
http://imagers.gsfc.nasa.qov.

Content Standard: As aresult of this lesson, students will understand how satellite images are created,
interpreting numbers into pictures.

Product Standards. Upon completion of this activity, students will be able to: 1) create a numerical
code to represent colors of light; 2) identify a color by a numerical value, and 3) describe how
satellites use numbers to cregate satellite images.

Materials needed: Small flashlights (3 per group); red, blue, and green theatrical gels or color disks
(available at teacher resource stores) or cellophane; tape; white paper; or access to the www at
http://imagers.gsfc.nasa.gov/color/

Also needed: copies of the Color mixing & Digital Picture worksheets and colored
pencils.

How do we get pictures of Earth from satellites in space? When astronauts travel on the shuittle, they take
pictures out the window — just like you and | taking pictures out the window of atour bus. They have to
wait until they get home to get the pictures developed. What about satellites that orbit Earth day after
day, year after year without any astronauts there to take the pictures and bring them home? Yet, we get
images from satellites every day. You see them on the evening news showing us that there will be
thunderstorms during Saturday's game. How did they get those images?

Background. A satellite in orbit around Earth has a sensor which scans Earth's surface measuring the
amount of light reflected. One part of the sensor records only the amount of blue visible light reflected.
Another part of the sensor records the amount of green visible light reflected. A third part of the sensor
records the amount of red visible light reflected. (Landsat 7 also has bands which record the near infra
red and mid-infra-red bands of light, not discussed in this activity). These data are recorded as a series of
numbers. The data collected about Earth's surface are sent to a receiving antenna at a ground station.
Computers process the data amounts of blue, green, and red light reflected off Earth's surface creating a
satellite image. This process is called "remote sensing” and scientists use these satellite images to study
Earth.

Color Mixing Activity:

1 Divide students into groups of four.

2. Provide each group with three flashlights — a red, green, and blue color theatrical gel or color disks
—and tape. Have students tape the gels around the face of the flashlight so that no white light

leaks out.

3. One student acts as the recorder and the other three operate the flashlights.

4. Have students shine their flashlights onto the white paper so that the colors overlap.

5. As the students discover colors of light, the recorder describes the color in the Color Mixing
Table.

6. Students create the code by recording a number "9" in the column of the color used and a"0"

value in the column of the color not used.
7. Challenge the students to investigate how many colors they can create. ASK: What happens if you
pull one colored flashlight further away from the paper than the other flashlights?



