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Fundamental concepts



What is remote sensing?

● Remote sensing is the process of detecting and monitoring the physical 

characteristics of an area from a distance, typically from a satellite or aircraft.

● The information collected during remote sensing is typically electromagnetic 

radiation (light). But the information can also be in other forms, like the 

strength of the gravitational field at some location.

● Intro learning materials:

○ Tracking change over time—Understanding remote sensing

○ What is remote sensing and what is it used for?

https://d9-wret.s3.us-west-2.amazonaws.com/assets/palladium/production/s3fs-public/atoms/files/RemSens-Student_web.pdf
https://d9-wret.s3.us-west-2.amazonaws.com/assets/palladium/production/s3fs-public/atoms/files/RemSens-Student_web.pdf
https://d9-wret.s3.us-west-2.amazonaws.com/assets/palladium/production/s3fs-public/atoms/files/RemSens-Student_web.pdf
https://d9-wret.s3.us-west-2.amazonaws.com/assets/palladium/production/s3fs-public/atoms/files/RemSens-Student_web.pdf
https://www.usgs.gov/faqs/what-remote-sensing-and-what-it-used
https://www.usgs.gov/faqs/what-remote-sensing-and-what-it-used


Electromagnetic radiation

● Humans eyes can detect visible light. But visible light is only a small portion of 

the broader electromagnetic (EM) spectrum. 

● Different bands of the EM spectrum are emitted and interact with different 

Earth materials in different ways, making them useful for remote sensing.

● Intro learning materials:

○ The electromagnetic spectrum

○ Electromagnetic waves

https://www.khanacademy.org/science/highschool-physics/x6679aa2c65c01e53:electromagnetic-radiation/x6679aa2c65c01e53:the-electromagnetic-spectrum/a/the-electromagnetic-spectrum
https://www.khanacademy.org/science/highschool-physics/x6679aa2c65c01e53:electromagnetic-radiation/x6679aa2c65c01e53:the-electromagnetic-spectrum/a/the-electromagnetic-spectrum
https://www.khanacademy.org/science/highschool-physics/x6679aa2c65c01e53:electromagnetic-radiation/x6679aa2c65c01e53:wave-behaviors-of-em-radiation/v/electromagnetic_waves
https://www.khanacademy.org/science/highschool-physics/x6679aa2c65c01e53:electromagnetic-radiation/x6679aa2c65c01e53:wave-behaviors-of-em-radiation/v/electromagnetic_waves


EM radiation from the Sun

● The Sun, like all stars, emits a continuous spectrum of EM 

radiation. The exact spectrum emitted by the Sun is related to 

its temperature. This is called blackbody radiation.

● The Sun’s spectrum reaches Earth and interacts with Earth’s 

different materials, including the different gases in our 

atmosphere, clouds, vegetation, rocks, surface water, and ice.

● Different parts of the Sun’s spectrum are absorbed, emitted, 

or scattered differently by these materials, allowing us to 

distinguish between them from a distance.

● Intro learning materials:

○ Atomic spectra, Blackbody radiation, The greenhouse effect

https://www.khanacademy.org/science/highschool-physics/x6679aa2c65c01e53:electromagnetic-radiation/x6679aa2c65c01e53:particle-behaviors-of-em-radiation/v/atomic_spectra
https://www.khanacademy.org/science/highschool-physics/x6679aa2c65c01e53:electromagnetic-radiation/x6679aa2c65c01e53:particle-behaviors-of-em-radiation/v/atomic_spectra
https://www.khanacademy.org/science/highschool-physics/x6679aa2c65c01e53:electromagnetic-radiation/x6679aa2c65c01e53:em-radiation-from-the-sun/v/blackbody_radiation
https://www.khanacademy.org/science/highschool-physics/x6679aa2c65c01e53:electromagnetic-radiation/x6679aa2c65c01e53:em-radiation-from-the-sun/v/the-_greenhouse_effect
https://www.khanacademy.org/science/highschool-physics/x6679aa2c65c01e53:electromagnetic-radiation/x6679aa2c65c01e53:em-radiation-from-the-sun/v/the-_greenhouse_effect


Satellites and orbits

● Remote sensing satellites follow specific paths called 

orbits in the space around Earth. Earth satellites are 

held in orbit by Earth’s gravity.

● The exact orbit a satellite is placed into depends on 

what the satellite is designed to observe.

● Types of orbits include low earth orbit (LEO), medium 

earth orbit (MEO), high earth orbit (HEO), 

geostationary, and geosynchronous.

● Intro learning materials:

○ NASA remote sensing

○ NASA Eyes on the Earth

https://www.earthdata.nasa.gov/learn/earth-observation-data-basics/remote-sensing
https://www.earthdata.nasa.gov/learn/earth-observation-data-basics/remote-sensing
https://eyes.nasa.gov/apps/earth/#/satellites
https://eyes.nasa.gov/apps/earth/#/satellites


Sensors

● Remote sensing satellites contain sensors that can detect various bands of the EM 

spectrum. 

○ Passive sensors do not emit radiation of their own. They detect EM radiation that is 

naturally reflected or emitted by objects. The Sun is the primary source of energy for 

most passive systems.

○ Active sensors emit their own EM radiation or other energy. They measure the 

portion of that radiation that returns after interacting with the target.

● Intro learning materials:

○ NASA remote sensing

https://www.earthdata.nasa.gov/learn/earth-observation-data-basics/remote-sensing
https://www.earthdata.nasa.gov/learn/earth-observation-data-basics/remote-sensing


Data processing, image creation, and 
interpretation

● The raw data collected by sensors must be processed into a usable form. This includes 

reducing noise in the data.

● Once the data has been processed, it can be represented in various ways. One useful way 

is to represent the data as an image.

● For data collected outside of visible light, this means presenting what would normally be 

invisible to us in visible colors.

● Finally, we can analyze and interpret the image to see what it tells us about an area. 

Analyzing a map image requires using map features like scales and legends. Interpretation 

requires connecting info in the image to your knowledge of Earth science and human 

activities to make sense of the story.

● Intro learning materials:

○ NASA remote sensing

https://www.earthdata.nasa.gov/learn/earth-observation-data-basics/remote-sensing
https://www.earthdata.nasa.gov/learn/earth-observation-data-basics/remote-sensing


Division B event





Division B event overview

● Team of up to 2

● 50 minutes

● May bring one three-ring binder of reference information

● Bring a Class II calculator, ruler, and protractor

● The event will be paper (not computer) based. It will consist of questions and activities 

related to the collection and use of remote sensing data to observe and study human 

interactions with Earth.

○ Remote sensing concepts (25-35% of total)

○ Interpretation and analysis of remote sensing images and data sets (65-75% of total)

● Refer to the previous slide for the detailed list of concepts and skills you should practice



Division C event





Division C event overview

● Team of up to 2

● 50 minutes

● May bring one three-ring binder of reference information

● Bring a Class II calculator, ruler, and protractor

● The event will be paper (not computer) based. It will consist of questions and activities related to 

the collection and use of remote sensing data to observe and study climate change processes and 

their effects on Earth systems.

○ Remote sensing instrumentation and physics (25% of total)

○ Interpretation of images and data sets (35% of total)

○ Climate processes (20% of total)

○ Energy balance modeling and climate change (20% of total)

● Refer to the previous slide for the detailed list of concepts and skills you should practice



General preparation tips



General preparation tips

1. Start by exploring the intro learning materials linked on the previous slides.

2. Read through the rules for your event (B or C). Break the listed topics into a 

schedule for yourself. Explore each topic one-at-a-time using resources on the 

following slides, plus any additional resources.   

3. As you learn, compile key factual information into the three-ring binder you may 

bring to the event. Organize your binder wisely so you can actually use it as 

reference during the event.

4. Focus not only on learning and compiling factual information, but also applying 

interpretation and analysis skills. Practice making sense of remote sensing data 

yourself.



Additional learning resources



Additional learning resources

● NASA space-based platforms

○ Search and learn about the different satellites

● NASA Applied Remote Sensing Training Program (ARSET) slides

○ Helpful slide deck overview

○ Additional self-guided ARSET trainings available here

● Fundamentals of remote sensing

○ Long document, but covers a lot of the relevant information

https://www.earthdata.nasa.gov/data/platforms/space-based-platforms
https://www.earthdata.nasa.gov/data/platforms/space-based-platforms
https://www.earthdata.nasa.gov/data/platforms/space-based-platforms
https://www.earthdata.nasa.gov/data/platforms/space-based-platforms
https://drive.google.com/file/d/1bOarvvXU6ZdGpbz1A2AHkQ4SZQ_71lw5/view?usp=sharing
https://drive.google.com/file/d/1bOarvvXU6ZdGpbz1A2AHkQ4SZQ_71lw5/view?usp=sharing
https://www.earthdata.nasa.gov/data/projects/arset
https://drive.google.com/file/d/1JghF5iMAGrV-q4PBKcw6TGiw68-1uIxC/view
https://drive.google.com/file/d/1JghF5iMAGrV-q4PBKcw6TGiw68-1uIxC/view


Additional learning resources

● JetStream—An online school for weather

○ Lots of helpful info. The units titled “The Atmosphere” and “Satellites” are 

especially relevant.

● The greenhouse effect and global energy budget

● USGS Image of the Week

○ Collection of changes on Earth’s surface, each with a short explanatory 

video and interactive map

● For teachers/coaches to use with students: Guided Mapmaker lessons

https://www.noaa.gov/jetstream
https://www.noaa.gov/jetstream
https://www.noaa.gov/jetstream
https://www.noaa.gov/jetstream
https://www.e-education.psu.edu/earth103/node/1006
https://www.e-education.psu.edu/earth103/node/1006
https://eros.usgs.gov/media-gallery/image-of-the-week
https://eros.usgs.gov/media-gallery/image-of-the-week
https://education.nationalgeographic.org/resource/guided-mapmaker-lessons-earth-science/


Questions?
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