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Landsat Calibration Validation Team
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È USGS Earth Resources Observation and Science (EROS) Ca/Val Center of Excellence 
(ECCOE)
È https://www.usgs.gov/land-resources/eros/calval

È NASA Goddard Space Flight Center (GSFC)
È https://landsat.gsfc.nasa.gov/

È NASA Jet Propulsion Laboratory (JPL)
È http://www.jpl.nasa.gov/

È Rochester Institute of Technology (RIT)
È http://www.cis.rit.edu/

È South Dakota State University (SDSU) Image Processing (IP) Laboratory
È https://www.sdstate.edu/jerome-j-lohr-engineering/engineering-research/image-processing-lab

È University of Arizona (UofA). College of Optical Sciences. Remote Sensing Group
È http://www.optics.arizona.edu/

È USGS RObotic Lunar Observatory (ROLO)
È https://www.moon-cal.org/

https://www.usgs.gov/land-resources/eros/calval
https://landsat.gsfc.nasa.gov/
http://www.jpl.nasa.gov/
http://www.cis.rit.edu/
https://www.sdstate.edu/jerome-j-lohr-engineering/engineering-research/image-processing-lab
http://www.optics.arizona.edu/
https://www.moon-cal.org/
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Outline

ÈOLI/TIRS overview

ÈLandsat 8/9 OLI Radiometric performance

ÈLandsat 8/9 TIRS Radiometric performance

ÈLandsat 7 ETM+ Status
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Landsat Mission
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ÈObjective is to routinely gather land imagery from space, to enable 
quantitative global studies of changes on the Earth
ÈProvide continuity in multi-decadal Landsat land surface observations

ÈJoint effort of NASA and USGS

ÈLandsat 9 launched on September 27, 2021
È705 km circular, sun-synchronous, near-polar orbit
Å16-day repeat cycle, in constellation with Landsat 8 - 8-day revisit time

ÈTwo imaging sensors
ÅOperational Land Imager (OLI; Ball Aerospace)

ÅThermal InfraRed Sensor (TIRS; NASA GSFC) 

ÈIn January 2022 successfully completed On-orbit Initialization and Verification
ÅMet or exceeded all requirements

ÈAt the end of 2022 planned image data reprocessing to implement all calibration 
improvements achieved over the first year in orbit
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Landsat 8/9 Sensors
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È 2 pushbroom sensors

È Operational Land Imager (OLI)

Å1 panchromatic (500 - 680nm) 15m GSD

Å5 VNIR bands

ï coastal/aerosol (433nm) 30m GSD

ï blue (482nm) 30m GSD

ï green (562nm) 30m GSD

ï red (655nm) 30m GSD

ï NIR (865nm) 30m GSD

Å3 SWIR bands 

ï SWIR1 (1610nm) 30m GSD

ï SWIR2 (2200nm) 30m GSD

ï Cirrus (1375nm) 30m GSD

È Thermal Infrared Sensor (TIRS)

Å2 thermal bands

ï 10.8ɛm and 12ɛm

È 185 km swath width OLI TIRS
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Landsat 9 Operational Land Imager (OLI) 
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È Landsat 9 OLI has been built as a copy 
of Landsat 8 OLI, to the extent possible

ÈMaintaining data continuity with Landsat 
8 while minimizing cost and risk

Band 
#

Band Name
Lower Band 
Edge (nm)

Upper Band 
Edge (nm)

Nominal
IFOV (m)

1 Coastal Aerosol (CA) 435 450 30

2 Blue 452 512 30
3 Green 532 589 30
4 Red 636 672 30

5 Near Infrared (NIR) 850 879 30

6
Short Wave 

Infrared-1 (SWIR-1)
1565 1651 30

7
Short Wave 

Infrared-2 (SWIR-2)
2105 2294 30

8 Panchromatic (Pan) 503 675 15

9 Cirrus 1363 1384 30
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OLI Focal Plane
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ÈFocal Plane Array
ÈConsists of 14 modules to cover the 

15-degree field of view

È6916 detectors per multi-spectral 
band (13832 for Pan band) 

ÈFocal Plane Module (FPM)
È494-detector array for each multi-

spectral band (988 for Pan band)

ÈSilicon PIN detectors for VNIR bands, 
HgCdTe detectors for SWIR bands

ÈButcher-block filter assemblies cover 
the detector arrays

È12 Video Reference Pixels (VRP) per 
band (24 for Pan band)

FPM2

FPM1 FPM3

FPM4

FPM5

FPM6

FPM7

FPM8

FPM9

FPM10

FPM11

FPM12

FPM13

FPM14
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OLI Calibration Devices
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ÈTwo solar diffusers
ÈWorking ïweekly

ÈPristine ïtwice/year

ÈThree lamp pairs
ÈWorking ïdaily

ÈBackup ïevery two weeks

ÈPristine ïtwice/year

ÈLunar
ÈOnce per lunar cycle near full moon

ÈCalibration shutter
ÈTwice per orbit

ÈCombined band average trends used to characterize response trends
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OLI Data Truncation
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ÈLandsat OLIs have a dynamic range of 14 bits

ÈFor Landsat 8 OLI, only 12 bits transmitted by the spacecraft 

È12 upper bits for Earth images

ÅIncreased the quantization noise, which decreases the SNR, particularly at low signal 

levels

È12 lower bits for calibration shutter acquisitions

ÅSaturation of bright targets

ÈFor Landsat 9 OLI, all 14 bits are retained and transmitted to the 

ground

ÈExpected improvements in performance, especially over dark targets


