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WGCV-36-1:  LPV to address 
the specification of the 
requirements for a 
worldwide network of land 
surface spectral directional 
measurements for 
validation of spaceborne 
retrievals. 

LPV WGCV 37 Open 

Miguel O. Román (NASA, LPV Vice Chair) 



WGCV-36-1 
• LPV has identified various datasets suitable for the 

estimation of spectral bidirectional reflectance 
measurements over representative global biomes, which 
span several years, and are suitable for the evaluation of 
satellite-derived estimates of surface reflectance 
anisotropy. 

• Both ground- and airborne- based measurement 
schemes were examined, with an emphasis on 
evaluation of routine land surface reflectance anisotropy 
models used by different CEOS member agencies (e.g., 
MODIS, MISR, VIIRS, and POLDER). 
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Reflectance Anisotropy: Different Surfaces 

High angular and spatial 
resolution (1° IFOV) 
coupled with a high SNR 
and dynamic range is 
needed to achieve GCOS 
ECV requirements. 

Source, C. Gatebe (NASA/USRA) 



Relating point 
measurements… 

tower measurements… 

…to global land products. 

and/or airborne 
measurements… 

Objective: To directly map through  
measurement uncertainties from sensors to products. 

Bondville, IL 



Point and Tower-based Methods 

Credit: C. Jiang, H. Fang (CAS) Credit: T. Hilker (Oregon State) 



Multi-spectral Surface Bidirectional Reflectance (BRF) for: snow & sea ice, ocean, clouds, 
smoke plumes, salt pan (i.e., calibration sites), vegetation (grass, savanna, forests, etc), 
urban. 

NASA CAR Airborne Data Sets 1991-2008 

http://car.gsfc.nasa.gov/  

http://car.gsfc.nasa.gov/�


Use of in situ and airborne multiangle data to assess MODIS- and Landsat-based 
estimates of directional reflectance and albedo (Román et a., 2013) 

  

Measurement configuration for multiscale 
assessment of MODIS- and Landsat- 
albedos. 

CAR Instrument 



WGCV-36-1: LPV Recommendations and Follow-on Actions 

• Emphasis should be given on assembling core spectral directional 
reflectance datasets to provide continuity with existing multiangular 
sensors. [Links to specific in-situ datasets will be posted on the LPV 
website]. 

• Generation of requirements for land spectral directional reflectance 
sites is both impractical and premature for the following reasons:  
1. The development of good practice protocols for surface 

reflectance anisotropy and albedo (both which are core Land 
ECV) is still underway [v1 to be released by end of 2014]; 

2. In-situ multi-angular sensor capabilities that are both cost 
effective and scalable are still being developed by the Land 
science community (i.e., a ‘state-of-the-art’ package has yet to 
arise). 

• Future WGCV plenary actions pertaining to the validation of land 
surface anisotropy products (or any other Land ECVs) should be 
done in close consultation with LPV and its core team of subject 
matter experts. 
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