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Reflectance is dominant



Reflectance-based uncertainty

Source Descriptor
Top-of-atmos.

Radiance % uncert.

Ground reflectance measurement 2.2

Optical depth measurements <0.1

Absorption computations ---

Aerosol complex index (aerosol composition) 0.5

Aerosol size distribution 0.3

Non-lambertian ground characteristics ---

Vertical distribution ---

Non-polarization versus polarization 0.1

Radiative transfer code uncertainty 1.0

Uncertainty in solar zenith angle 0.2

TOTAL ROOT SUM SQUARE (RSS) ERROR 2.5



Improving the surface reflectance accuracy is the first 

step to improving overall uncertainty
 Reference panel calibration uncertainty must be reduced

 First step is to derive bi-directional reflectance factor for 

field reference

 Second is an improvement in the traceability and 

accuracy of the laboratory calibration of the field 
reference

Improved accuracy

 Following well-

developed 

protocols for the use 

of the reference 

panel in the field

 Using larger-sized 

references



Improving the surface reflectance accuracy is the first 

step to improving overall uncertainty
 Switching to a radiance calibration of the field references 

may allow for an improvement

 Alters the traceability

 Solar irradiance model becomes more important

 A standardized radiometer acting as transfer standard to link 
test-sites traceability

Improved accuracy

 Laboratory facilities 

will become more 

important

 Instrument stability 

will be critical



For western US desert sites, the aerosols absorption and 

directional scatter contribute
 Aerosol complex index (aerosol 

composition) - 0.5%
 Aerosol size distribution - 0.3%
 Careful solar radiometer 

calibration
 Inclusion of diffuse sky 

irradiance
 Helps define absorption
 Give information about 

representativeness of a 

given date

Aerosols still matter

 Inclusion of directional sky radiance
 Give indication whether the Junge parameter is a good 

assumption
 Can search for dates that are replicated in size distribution

 Use of the same radiative transfer code


