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1.  application and temporal assessment of 
pre-launch instrument calibrations

- e.g., focal plane temperature

2.  temporal calibration
- reference Sun or Moon

3.  absolute (system vicarious) calibration
- reference Earth surface
- final, single gain adjustment
- calibration of the combined

instrument + algorithm system

gi = Lt,itarget / Lt,isatellite

post-launch 
calibrations



sensors degrade on orbit

solar calibration

lunar calibration

• evaluates short-term stability
• OCI has two (well, three) identical solar diffusors
o one used daily
o one used monthly (to verify performance of the daily diffusor)

• evaluates long-term stability
• all NASA ocean color instruments apply lunar calibrations



lunar calibration
relative calibration with t0 = first observation



the moon as a reference

USGS ROLO model
“Robotic Lunar Observatory”



lunar maneuvers





OCI on-orbit temporal calibration plan



system 
vicarious 
calibration

absolute calibration 
that accounts for 
instrument 
systematic biases + 
atmospheric 
correction 







assume long wavelength (865 nm for SeaWiFS) gain = 1.0
assume known aerosol properties
calculate gain for short wavelength (765 nm for SeaWiFS) assuming Rrs = 0 sr-1)

NIR vicarious calibration



performed after NIR vicarious calibration
requires ”truth” measurement at wavelengths of interest

visible vicarious calibration















alternative sources of “truth”













looking forward











System Vicarious 
Calibration (SVC)
use of ”truth” measurements to calculate another 
spectral absolute calibration once on orbit

(1) HyperNAV

SeaBird Scientific

radiometric float
- small
- portable
- profiling
- long-duration
- COTS legacies



(2) MarONet

U.Miami, NIST

radiometric buoy
- large
- 20’ container
- 3 fixed arms
- long-deployment
- MOBY legacy

System Vicarious 
Calibration (SVC)
system requirements: hyperspectral UV-NIR, temporal 
stability, NIST-traceable, NRT data distribution ( O[days] )


