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CLARREO Pathfinder on ISS Summary

� Mission Purpose: Demonstrate ability to achieve
unprecedented accuracy measurements of Earth 
reflectance and inter-calibration with CERES 
(broadband) & VIIRS (multi-spectral)
� Aligned with recommendations made in 2007 and 

2017 Earth Science Decadal Surveys
� Consists of LASP-Led Reflected Solar Spectrometer 

(350 – 2300 nm)
� Nominal 1-year mission life + 1-year science data 

analysis
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Climate Absolute Radiance and Refractivity Observatory

Spectrally-Resolved Earth 
Reflectance



CLARREO Pathfinder Objectives
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Demonstrate on-orbit 
calibration ability to 
reduce radiance 
uncertainty by a factor 
of 4-8 times 
compared to the best 
operational sensors 
on orbit.

Demonstrate 
ability to transfer 
calibration other 
key RS satellite 
sensors by inter-
calibrating with 
CERES & VIIRS.

Objective #2: Inter-Calibration CapabilitiesObjective #1: High Accuracy SI-Traceable 
Radiance Measurements

Objective #1 Objective #2

Uncertainty Spectrally-resolved & broadband reflectance: ≤0.3% 
(1σ) Inter-calibration Contribution: ≤0.3% (1σ)

Data Product
Level 1A: Highest accuracy, best for inter-cal
Level 1B: Approx. consistent spectral & spatial 
sampling, best for science studies using nadir spectra

Level 4: One each for CPF-VIIRS & CPF-CERES inter-
cal. Merged data products including all required 

info for inter-cal analysis 



CPRS Payload: LASP Leadership

Radiometric Uncertainty 0.3% (1-sigma)

Spectral Range 350 nm – 2300 nm
Spectral Sampling 3 nm

Swath Width 10° (70 km nadir)

Spatial Resolution 0.5 km
Sampling Rate 15 Hz
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HYSICS: 
Hyperspectral Imager for Climate Science 

CPRS: CLARREO Pathfinder Reflected Solarhttps://clarreo-pathfinder.larc.nasa.gov/

https://clarreo-pathfinder.larc.nasa.gov/
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Required Mission Operations
On-orbit Instrument Calibration Solar & Lunar Views, Other Calibration Modes
Spectrally-resolved Earth Reflectance and 
Radiance High accuracy, geolocated nadir measurements

Inter-calibration with CERES and VIIRS Earth-views matched in time, space, line of sight
Additional Mission Opportunities

Inter-Calibration of Geosynchronous 
Imagers

Examples:  ABI on GOES-16, EUMETSAT’s GERB

Inter-Calibration of Low Earth Orbit 
Imagers

Examples:  Landsat, Sentinel imagers

Improved calibration of vicarious 
calibration sites

Measurements over pseudo-invariant land sites to 
calibrate operational and future Earth Science sensors

Improved calibration of lunar radiance
Potential ~10x improvement of current lunar standard, 
enabling the moon to be used as on-orbit calibration 
source for current / future Earth Science instruments 

CLARREO Pathfinder: Science Obs.



Project Status & What’s Next?
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� Currently in Phase C - Implementation

� Passed Critical Design Review in March 
2020

� Launch Readiness: 2023

� CLARREO Pathfinder Science Team 
solicitation planned but date TBD

https://clarreo-pathfinder.larc.nasa.gov/

https://clarreo-pathfinder.larc.nasa.gov/

