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What is Analysis Ready Data?
 CEOS Analysis Ready Data for Land (CARD4L) 

Satellite data that have been processed to a minimum set of requirements and organized into 
a form that allows immediate analysis with a minimum of additional user effort and 
interoperability both through time and with other datasets.  

 CARD4L now has 7 approved product specifications (ceos.org/ard) ... 
Surface Reflectance, Surface Temperature, Aquatic Reflectance (optical), and
Normalized and Ocean Radar Backscatter (radar), and Polarimetric Radar. 3 more in 2023 ...

 Analysis-Ready Data (ARD) is no longer 
a desire of global users, but is now becoming 
a requirement and an expectation!

 ARD will increase the use and impact of 
satellite data, improve interoperability, and 
remove the data preparation burden on 
less experienced data users.



 The Nighttime Light Surface Radiance Product Family Specification (PFS) 
applies to data in the VIS/NIR wavelengths at resolutions of 10m to 1km. 

 The specifications are similar to optical surface reflectance with several 
modifications and additions to account for lunar radiance and atmospheric 
scattering. 

 Coordinated by Brian Killough (NASA, CEOS SEO) with detailed support 
from Miguel Roman (NASA, USRA), Bhaskar Ramachandran (NASA 
GSFC) and Zhousen Wang (NASA GSFC). Overall, a team of ~20 people 
have contributed.

 PFS development began in Oct 2020. The first release of the PFS was 
endorsed by CEOS on October 2, 2022 (version 1.0).

Nighttime Lights ARD Progress



 The Nighttime Light Surface Radiance PFS (version 1.0) is VERY
similar to the Surface Reflectance PFS (version 5.0). 

 The primary differences account for lunar radiance and atmospheric 
scattering. Water Vapor and Ozone corrections were removed and 
Lunar Radiance and Stray Light corrections were added.

 The PFS is a “guidance document” for data providers and includes 26 
threshold (mandatory) requirements and 40 target (desired) 
requirements. 

 Requirements address: geometric corrections, radiometric 
corrections, general metadata (ancillary), and per-pixel metadata

PFS Summary



 The VIIRS Day-Night Band (DNB) or NASA’s Black 
Marble is the best example dataset for this PFS.

 NASA is planning to migrate this dataset to the AWS 
cloud by the end of 2022. Details about formats (e.g., 
HDF, COG, netCDF) are still under review.

 The CEOS Systems Engineering Office (SEO) has 
downloaded and tested a sample of this dataset and has 
completed a preliminary PFS assessment. 

 The Black Marble team has made several changes to the 
product and metadata to improve ARD PFS compliance. 
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NASA’s Black Marble Dataset Compliance

Preliminary PFS Assessment (as of September 2022) 25 of 26 Threshold requirements met

• (4.1) Information on sub-pixel geometric 
accuracy is referenced in a new published 
paper (Aug 2022) and will be added to DOI 
landing pages by the end of 2022. 

33 of 40 Target requirements met

• (1.1 and 3.1) VIIRS calibration traceable to 
NIST standards. Measurement uncertainty 
algorithms to be released in papers and DOI 
landing pages by end of 2022. 

• (1.7, 1.8, 1.12, 1.15) Plans to add this 
information to the DOI landing pages versus 
directly in metadata.

• (2.10) UNDER REVIEW(see next chart)
• (4.1) See 4.1 above



 There were many discussions among the team on how to address this requirement.
 Threshold Requirement = Not required.  Target Requirement = The metadata indicates 

pixels that are not visible to the sensor due to terrain occlusion during off-nadir viewing
 Proposed self-assessment response: VIIRS Day-Night Band (DNB) coarse resolution (750-

meter) pixels may only be partially occluded by terrain at high off-nadir viewing angles. Since some 
portion of every pixel is visible to the sensor, terrain occlusion was not addressed in the metadata.

 The VIIRS team plans to address this situation in their next version of the ATBD. The spatial 
resolution of the current DEM is 1km, but the team plans to use a high-res DEM in the future.

 The CEOS SEO team plans to analyse the impact of partial terrain occlusion. This analysis 
will use the NASA DEM (30-meters) and the VIIRS viewing geometry to determine how many pixels 
are partially occluded and the impact on the dataset in certain parts of the world (e.g., high terrain 
cities such as Gatlinburg, TN or Boulder, CO). This will be completed in early 2023.

Spec 2.10 – Terrain Occlusion



What to expect in the future ...
• NASA’s Black Marble dataset (in ARD format) will 

be available on the Amazon Cloud (end 2022)
• The CEOS Working Group on Calibration and 

Validation (WGCV) will formally test NASA’s 
Black Marble dataset against the ARD 
specification.

• The CEOS Systems Engineering Office (SEO) 
will develop sample Jupyter notebook 
applications to demonstrate access and use of 
this data on the AWS cloud. 

• The CEOS SEO will complete a terrain occlusion 
analysis to assess the impact on dataset 
accuracy.
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