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El Chichon Pinatubo

Degradation in channel 1
(from Ocean observations)

Channel1/Channel2 ratio
(from Clouds observations)

BRDF CORRECTIONCALIBRATION
ATMOSPHERIC CORRECTION

Land Climate Data Record (Approach)
Needs to address geolocation,calibration, atmospheric/BRDF correction issues



Cross-Calibration over BELMANIP sites
• Data are corrected for Atmosphere and BRDF and normalize to Nadir 

view sun at 45deg.

Automated monthly VIIRS cross comparison (over BELMANIP sites) with MODIS Aqua from 2012. the stability of 
both VIIRS and MODIS Aqua is excellent in both red and NIR as shown (+/- 0.5%).



Scatters plot : Aqua vs Terra Dec 2018



We reduced the number of sites for planet



Application to Planet Data

• First evaluation Planet Site 
selection (67 sites) – 6 
Months (1/1/2019 to 
6/30/2019) Dove Classic and 
Dove R (.SD SuperDove)

• Both Planet Surface 
Reflectance and In house 
atmospheric correction of 
planet data (similar method) 
were evaluated, no major 
differences were found

• Cloud contamination on 
planet were mitigated using 
a threshold on the standard 
deviation of the blue band 
on the site.



Scatter plots : Terra/Aqua, Planet/Aqua 



• Monthly stats: Terra/Aqua, Planet/Aqua 

Cal Ratio NIR std -NIR Cal Ratio Red std Red Nb
PLANET Jan 19 1.021 0.055 1.05 0.078 244
PLANET Feb 19 1.037 0.06 1.065 0.103 257
PLANET Mar 19 1.038 0.056 1.063 0.092 262
PLANET Apr 19 1.03 0.061 1.045 0.073 312
PLANET May 19 1.036 0.063 1.062 0.069 342
PLANET Jun 19 1.039 0.067 1.061 0.067 284

Terra  Jan 19 0.992 0.03 1.001 0.035 244
Terra Feb 19 0.993 0.026 1.001 0.031 257
Terra Mar 19 0.996 0.023 1.001 0.025 262
Terra Apr 19 0.993 0.026 0.998 0.033 312
Terra May 19 0.995 0.025 1.001 0.029 342
Terra Jun 19 0.996 0.023 1.001 0.029 284



Scatter plots : Terra/Aqua, Planet/Aqua 



Monthly stats: Terra/Aqua, Planet/Aqua 



Planet new generation evaluation
• Planet new generation sensors

• PS2.SD, PSB.SD

• 133 BELMANIP sites
• Covering June 2019 – June 2020
• Total individual Planet scenes: 9749

• ~73 scenes per site
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Scatter plots : Terra/Aqua, Planet/Aqua 

SUPERDOVE



Monthly stats: Terra/Aqua, Planet/Aqua SUPERDOVE



Monthly stats: Terra/Aqua, Planet/Aqua SUPERDOVE



Scatter plots : Terra/Aqua, Planet/Aqua 

DOVE CLASSIC



Scatter plots : Terra/Aqua, Planet/Aqua 

DOVE CLASSIC



Scatter plots : Terra/Aqua, Planet/Aqua 

DOVE NEXT GENERATION



Scatter plots : Terra/Aqua, Planet/Aqua 

DOVE NEXT GENERATION



Conclusions/Recommendations
• A rigorous calibration approach should be designed (dark current correction, temporal

monitoring, independent calibration for each instrument) as much as possible independent of the
validation set (cross comparison with MODIS is validation)

• Cloud screening is very important for cross-comparison

• Atmospheric correction also could be improved.
• The overall conclusion is that PLANET calibration needs improvements, each instrument needs to

be characterized prior to launch, calibrated while in flight and this calibration assessed
independently (possibly using our methodology). In-flight calibration should be achieved by a
combination of on-board system and vicarious calibration methods (Moon, Cloud, Rayleigh
Scattering, etc.). Those tasks need to be documented (e.g. ATBD, journal article) and peer
reviewed.


