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Cloud Masks
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Bit Masks
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• How to store 
many different 
masks in a single 
band? 

• Use a bit mask! 

• Here is a 
Landsat-8 
example: 

https://medium.com/analytics-vidhya/python-for-geosciences-raster-bit-masks-explained-step-by-step-8620ed27141e

https://medium.com/analytics-vidhya/python-for-geosciences-raster-bit-masks-explained-step-by-step-8620ed27141e


Optical Sensor Types
• Along-track (push broom) 

• Array of detectors 

• Good: No moving parts, fast

• Bad: Many detectors to 
calibrate

• Cross-track (whisk broom) 
• One detector with mirror

• Good: Only one sensor to 
calibrate

• Bad: Moving parts and slow

• Think Landsat 7 Scan Line 
Corrector Failure…  
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https://www.mdpi.com/2077-1312/11/3/595

https://www.mdpi.com/2077-1312/11/3/595


Near-polar, sun synchronous, low earth orbit
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https://www.youtube.com/watch?v=0oKijt2EAq0&ab_channel=AlfonsoGonzalez-Astrodynamics%26SEPodcast



Downlink Stations
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Constellations
• Similar satellites 

that work together 
to achieve higher 
revisit times 
• Landsat 8&9

• Sentinel-2 A&B 

• PlanetScope
Doves

• …
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Geostationary Remote Sensing Satellites

• GOES 16 and 17
• Americas
• 16 bands 
• 500 m – 2 km
• Images every 5 min

• Himawari 8 and 9
• Asia Pacific
• 16 bands 
• 500 m – 2 km
• Images every 30 sec to 10 min

• Meteosat 8 and 11
• Europe and Africa
• 14 bands 
• 1 km – 3 km
• Images every 15 minutes



Polar Orbiting - Low Resolution 
• AVHRR Advanced Very High Resolution Radiometer

• Aboard MetOp A and B

• 5 bands 

• 1.1 km – 4 km

• 4 images per day

• MODIS Moderate Resolution Imaging Spectroradiometer

• Aboard Aqua and Terra

• 32 bands 

• 250 m – 1 km

• 4 Images per day from

• VIIRS Visible Infrared Imaging Radiometer Suite

• Aboard Suomi NPP and NOAA-20 

• 25 bands 

• 375 m to 750 m

• 2 images per day

• OLCI Ocean and Land Color Instrument

• Aboard Sentinel 3A and 3B

• 21 bands 

• 300 m

• 2 images per day



Moderate resolution 

• ETM+ Enhanced Thematic Mapper

• Landsat 7
• 8 bands
• 15 m – 120 m

• OLI Operational Land Imager

• Landsat 8 and 9 
• 11 bands
• 15 m – 100 m

• ASTER Advanced Spaceborne Thermal 
Emission and Reflection Radiometer

• Terra
• 13 bands
• 15 m – 90 m

• MSI MultiSpectral Instrument

• Sentinel-2 
• 13 bands
• 10 m – 60 m





Temporal

Spatial


