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Summary

• Context

• What is CARD4L?

• Organisation – product alignment assessment
and peer review

• Current Status
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Context

• The big data revolution
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CEOS ARD

http://ceos.org/ard/
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http://ceos.org/ard/


CARD4L Product Family Specifications –
Document Overview

Each PFS document has:

1) Description section

2) Requirements section:

• General Metadata – lineage, coverage “what is it and where did it 
come from?”

• Per-pixel Metadata – “is this observation (pixel) suitable to use?”

• Radiometric and atmospheric corrections – “a measurement of 
the land surface”

• Geometric corrections – “accurately located on the land surface”

3) Guidance section:

• Discussion on the difference between ‘threshold’ and ‘target’
levels of processing

• References to example processes that could be used to produce 
analysis ready data

• Specific examples of data and processing that produces 
CARD4L



CARD4L PFS
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Product Family Specifications do ….. describe the final dish
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Product Family Specifications do not ….. describe the recipe



Product Family Specifications
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• LSI-VC

• Define ARD products

2015

• Definition

• Framework

• Endorsement

2016 • PFSs (SR, LST, NB)

• Engagement

• Feedback

• PFS update

2017

• SAR CARD4L created

• Self-assessment

• PFS review

• Peer-review

2018
• PFS endorsement

• Self-assess guidelines

• Formal Self-assess

• ARD strategy

2019

CARD4L Background



1. Data provider indicates interest to get a dataset 
assessed through the PAA process

2. The LSI-VC SEC registers the proposal

3. The LSI-VC POC supports the data provider during the 
self-assessment process

4. The LSI-VC POC interacts with the WGCV POC, to 
facilitate the peer review assessment

5. Review approved and CARD4L level confirmed 
(threshold or target level)

6. The LSI-VC SEC publishes the outcome of the review 
on ceos.org/ard/

CARD4L Product Alignment 
Assessment



CARD4L Product Peer-Review



CARD4L Specifications were agreed in February 2019

• Surface Reflectance; Surface Temperature; Normalised Radar Backscatter, endorsed
• Communications materials developed and published on ceos.org/ard
• Processes to assess datasets against the specifications have been agreed and initiated (self-

assessment, independent review process through the WGCV)

Definitions work progressing “the interoperability spectrum”

• This work is capturing what is meant by the term “interoperability”, the different ways in which it 
can be achieved, and how CARD4L data fits in as a necessary step

CARD4L

Current Status



CEOS presented at industry-led ARD workshops in August 2018 and July 
2019 in California

• Industry is applying the same types of corrections (e.g. surface 
reflectance)  to give interoperability between sensors, and through time

• Analysis ready data specifications are a step toward interoperability of 
commercial satellite data with the ‘standards’ from ESA, USGS etc.

Industry (and the open source community) are:

• Seeking to warehouse data that is both authoritative and easily used
• Leading the development of catalogs (STAC) and performant data 

formats (COG, etc)
• Developing tools and workflows to produce ARD

CEOS is looking to increase its engagement with industry on ARD

Engaging with Industry



CARD4L Information Notes
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CARD4L Next Steps

New PFSs
• 2 further PFS are under development specifically for SAR – 2020 endorsement
• A new working group is being established to develop CARD4L PFS for LIDAR products

New CARD4L datasets
• CEOS Agencies are self-assessing their products against the endorsed specifications 

and adjusting as necessary
• CEOS WGCV will undertake peer reviews of these self-assessments, when requested
• Following approval, CARD4L datasets will be catalogued for promotion and ease of user 

access 



CARD4L Next Steps

Outreach
• LSI-VC plans to conduct data supply and user access trials – pushing data to large online 

storage and analysis hubs to further ease of access and use
• Trials with forest monitoring communities have been identified as a priority in the broader 

CEOS strategy for ARD (2020-2021).
• Promotion and communication of information on CARD4L products (e.g. conferences, 

meetings and through the CARD4L webpage).



Questions?
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Example:  Threshold for CARD4L-
Optical Surface Reflectance
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General metadata
• Traceability (1.1)

• Metadata machine readability (1.2)

• Data Collection Time (1.3)

• Geographical Area (1.4)

• Coordinate Reference System (1.5)

• Map Projection (1.6)
• Geometric Correction Methods (1.7)

• Geometric Accuracy of the Data (1.8)

• Instrument (1.9) Ancillary Data (1.14)

• Spectral Bands (1.10) Processing Chain Provenance (1.15)

• Sensor Calibration (1.11) Data Access (1.16)
• Radiometric Accuracy (1.12) Overall Data Quality (1.17)

• Algorithms (1.13)



Example:  Threshold for CARD4L-
Optical Surface Reflectance
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Per Pixel metadata

• Metadata machine readability (2.1)

• No Data (2.2)

• Incomplete Testing (2.3)

• Saturation (2.4)

• Cloud (2.5)

• Cloud Shadow (2.6)
• Land/Water Mask (2.7)

• Snow/Ice Mask (2.8)

• Terrain Shadow Mask (2.9)

• Terrain Occlusion (2.10)

• Illumination and Viewing Geometry (2.11)
• Aerosol Optical Depth Parameters (2.12)



Example:  Threshold for CARD4L-
Optical Surface Reflectance
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Radiometric and atmospheric corrections

• Measurement (3.1)
• Measurement Uncertainty (3.2)

• Measurement Normalisation (3.3)

• Directional Atmospheric Scattering (3.4)

• Water Vapour Corrections (3.5)
• Ozone Corrections (3.6)

Geometric corrections

• Geometric Correction (4.1)


