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A new Open Geospatial Consortium (OGC) Standards Working Group (SWG) is being formed. The OGC members listed below have proposed the Analysis Ready Data (ARD) SWG.  The SWG proposal provided in this document meets the requirements of the OGC Technical Committee (TC) policies and procedures.


The SWG name, statement of purpose, scope, list of deliverables, audience, and language specified in the proposal will constitute the SWG's official charter. Technical discussions may occur no sooner than the ARD SWG's first meeting.

The ARD SWG will operate under the OGC IPR Policy. The eligibility requirements for becoming a participant in the SWG at the first meeting (see details below) are that:


· You must be an employee of an OGC member organization or an individual
member of OGC;

· The OGC member must have signed the OGC Membership agreement;

· You must notify the SWG chair of your intent to participate in the first meeting. Members may do so by logging onto the OGC Portal and navigating to the Observer page and clicking on the link for the SWG they wish to join; and
· You must attend meetings of the SWG. The first meeting of this SWG is at the time and date fixed below. Attendance may be by teleconference.

Of course, participants also may join the ARD SWG at any time. The OGC and the ARD SWG welcome all interested parties.

Non-OGC members who wish to participate may contact the OGC about joining. In addition, the public may access some of the resources maintained for each SWG: the SWG public description, the SWG Charter, Change Requests, and public comments, which will be linked from the SWG’s page.

Please feel free to forward this announcement to any other appropriate lists. The OGC is an open standards organization; we encourage your feedback.
1. Purpose of the Standards Working Group

The Analysis Ready Data (ARD) SWG is chartered to develop a multi-part standard on geospatial Analysis Ready Data. The concept of ARD was initially developed by the Committee on Earth Observation Satellite (CEOS). CEOS defines ARD as “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.” The SWG adopts the CEOS ARD definition and extends the scope from satellite data to all geospatial data. The SWG will define standards which specify a set of minimum requirements on, including but not limited to, the content, structure, organization, applied preprocessing, metadata, format, and naming conventions, that a type of geospatial data product shall be met in order for the product to be qualified as an ARD product. 
2. Business Value Proposition

Geospatial data are an important data type in the information community. Nowadays, geospatial data have been applied in all aspects of socioeconomic activities. Because of their crucial role in many socioeconomic activities, geospatial data have been collected, managed, and disseminated by many public and private organizations around the world. Those organizations are the geospatial data providers. Due to diversity in geospatial data types, the methods to collect the data and purposes for organizations to collect the data are very diverse in terms of data quality, the preprocess applied, the data forms (e.g., projection, data organizations, spatial resolutions, etc.), and documentation. A typical geospatial application normally requires obtaining and integrating data from multiple data providers. Because of the diversity in the data contents and forms, application users typically spend up to 80% of efforts on preparing the acquired data to make the data ready for analysis. Many geospatial data users lack the expertise, infrastructure, and internet bandwidth to access, preprocess, and utilize the growing volume of geospatial data for local, regional, and national decision-making efficiently and effectively. Furthermore, even sophisticated users typically invest a large proportion of their effort into data preparation. This is a major barrier to full and successful utilization of geospatial data. As geospatial applications become more sophisticated and data volumes continue to grow, this barrier only becomes more significant for all users. 
Satellite remote sensing data is a very important type of geospatial data. In an attempt to help lower the barrier to use of satellite data, the Committee on Earth Observation Satellites (CEOS), which seeks to ensure international coordination of civil space-based Earth observation programs and promote the exchange of data to optimize societal benefit and inform decision making, has developed the CEOS Analysis Ready Data (CEOS-ARD) concept, defined ARD product family specifications (PFS) for a number of product categories, and encouraged its member space agencies to produce CEOS-ARD products. The CEOS-ARD concept and specifications have been widely accepted by the community as a critical enabler, greatly reducing the burden on satellite data users and introducing new users to satellite data (e.g., Digital Earth Africa). 
However, the CEOS ARD Product Family Specifications are not formal standards. Through consultations with the community, CEOS has concluded that formal standardization of the concepts developed through CEOS-ARD is necessary to achieve broad uptake, particularly by the commercial sector. Defining ARD through international standard bodies will also help promote the concept and help avoid the divergence that can be caused by various groups working towards different interpretations of the concept.
During OGC Testbed 16, which was finished at the end of 2020, the CEOS ARD concept and PFS were tested, evaluated, and assessed. An ARD Engineering Report was produced as a Testbed-16 deliverable. It evaluates the content readiness and technical readiness of the ARD concept and puts ARD in the context of OGC standard services and provides several examples of use cases where usability and technical readiness of ARD is enabled by adding OGC web services.
During the OGC Disaster Pilot (DP) 2021, a number of CEOS-ARD products were introduced into the disaster decision making process by participating space agencies. The products were much appreciated by DP 2021 participating organizations since these products simplified the use of satellite data in disaster-related decision making. The DP 2021 concluded the need to broaden the ARD concepts to cover other types of geospatial data and to create international ARD standards through the formal standard setting processes of ISO and OGC. Therefore, OGC DP 2022 has set an action item to start an OGC ARD standard working group (ARD-SWG) to work jointly with the project team in ISO TC 211 to develop joint ISO-OGC standards on geospatial ARD. 
3. Scope of Work

The ARD SWG will develop multi-part geospatial ARD Standards by working jointly with the ISO/TC 211 ARD Standard project team. It is envisioned that the majority of members of the OGC ARD SWG will be the members of the corresponding ISO/TC 211 ARD project team. Through the formal standard development processes of both ISO and OGC, this SWG will develop geospatial ARD standards by using CEOS-ARD Specifications as the basis and will build on existing OGC and ISO standards where applicable. The standards developed by the ARD SWG will be published as both OGC and ISO standards.
3.1 Statement of relationship of planned work to the current OGC standards baseline

There are no existing OGC Standards that completely addresses the above ARD requirements.
The ARD standards are intended to be aligned with some existing OGC Standards, which can partially fulfill ARD capability requirements. Below is a selection which is not meant to be exhaustive.
· WCS: OGC Web Coverage Service can provide on-demand ARD data services for coverage data.
· WFS: OGC Web Feature Service can provide on-demand ARD data services for feature data.

· OGC API – Features can provide on-demand ARD data services for feature data.

· CSW: OGC Catalog Service for Web can provide federated discovery of ARD products from multiple data providers
· GML: GML is a comprehensive encoding of features, geometry, and topology in XML. GML can be used to encode the feature ARD.
· GeoTIFF, NetCDF, and HDF5: These OGC standards are useful for encoding and packing coverage ARD. 

· WKT CRS: The Well-Known Text representation of Coordinate Reference Systems offers a standardized way to describe CRSs for reference by any spatial data set fully.
· Observations and Measurements: this standard defines XML schemas for observations, and for features involved in sampling when making observations. These provide document models for the exchange of information describing observation acts and their results, both within and between different scientific and technical communities.
· Several evolving OGC Standards are also relevant: OGC API – Tiles, OGC API – Maps, OGC API – Records, OGC API-EDR, and Cloud Optimized GeoTIFF.

· DGGS Abstract Specification: The goal of DGGS is to enable rapid assembly of spatial data without the difficulties of working with projected coordinate reference systems. DGGSs represent the Earth as hierarchical sequences of equal area tessellations, each with global coverage and with progressively finer spatial resolution.

3.2 What is Out of Scope?

This SWG will standardize the ARD concept and framework and define ARD Product Family Specifications (PFS) at data type level. The data-instance level ARD as well as non-ARD product specifications will be out of scope.
3.3 Specific Contribution of Existing Work as a Starting Point

The SWG work is based on:
· CEOS Analysis Ready Data Governance Framework.  https://ceos.org/ard/files/CEOS_ARD_Governance_Framework_18-October-2021.pdf
· CEOS Analysis Ready Data for Land, Product Family Specification, Surface Reflectance. https://ceos.org/ard/files/PFS/SR/v5.0/CARD4L_Product_Family_Specification_Surface_Reflectance-v5.0.pdf
· CEOS Analysis Ready Data for Land, Product Family Specification, Surface Temperature. https://ceos.org/ard/files/PFS/ST/v5.0/CARD4L_Product_Family_Specification_Surface_Temperature-v5.0.pdf
· CEOS Analysis Ready Data for Land, Product Family Specification, Normalised Radar Backscatter. https://ceos.org/ard/files/PFS/NRB/v5.5/CARD4L-PFS_NRB_v5.5.pdf
And accompanying metadata specification: https://ceos.org/ard/files/PFS/NRB/v5.5/CARD4L_METADATA-spec_NRB-v5.5.xlsx
· CEOS Analysis Ready Data for Land, Product Family Specification, Polarimetric Radar. https://ceos.org/ard/files/PFS/POL/v3.5/CARD4L-PFS_Polarimetric_Radar-v3.5.pdf
And accompanying metadata specification: https://ceos.org/ard/files/PFS/POL/v3.5/CARD4L_METADATA-spec_POL-v3.5.xlsx

· CEOS Analysis Ready Data for Land, Product Family Specification, Aquatic Reflectance. https://ceos.org/ard/files/PFS/AR/v1.0/CARD4L_Product_Family_Specification_Aquatic_Reflectance-v1.0.pd
· CEOS Analysis Ready Data for Land, Product Family Specification, Ocean Radar Backscatter. https://ceos.org/ard/files/PFS/ORB/v1.0/CARD4L_Product_Family_Specification_Ocean_Radar_Backscatter-v1.0.pdf

And accompanying metadata specification: https://ceos.org/ard/files/PFS/ORB/v1.0/CARD_METADATA-spec_ORB-v1.0.xlsx

· CEOS Analysis Ready Data for Land, Product Family Specification, Nighttime Lights Surface Radiance. https://ceos.org/ard/files/PFS/NLSR/v1.0/CARD4L_Product_Family_Specification_Nighttime_Light_Radiance-v1.0.pdf
· OGC Testbed-16: Analysis Ready Data Engineering Report (OGC  20-041). http://docs.opengeospatial.org/per/20-041.html  
· OGC Testbed-16: Data Access and Processing API Engineering Report (OGC 20-025). http://docs.opengeospatial.org/per/20-025r1.html

· OGC Testbed-16: Data Access and Processing Engineering Report (OGC 20-016). http://docs.opengeospatial.org/per/20-016.html
3.4 Is this a persistent SWG? 

× Yes  (  No

3.5 When can SWG be deactivated?
The SWG can be deactivated once the SWG identifies no new tasks for the SWG and no open Change Requests.
4. Description of Deliverables

4.1 Initial Deliverables

The following deliverables will be the initial results of the SWG:
· OGC Standard: Geospatial Analysis Ready Data – Part-1 – Fundamentals and Framework
The targeted start date for this SWG is the first quarter of 2023, once the charter is approved. The SWG will aim to deliver an initial release of the candidate Standard for review in the first quarter of 2024.
4.2 Additional SWG Tasks

We envision the OGC Geospatial ARD standard will be a multi-part standard with at least 6 parts, of which in the beginning the focus will be on Part 1- Fundamentals and Framework

A possible structure for further parts could be: Part 2- Land Product Family Specification, Part 3 – Ocean Product Family Specification, Part 4 – Atmospheric Product Family Specification, Part 5 – Earth System Model Output Product Family Specification, and Part 6 – ARD Service Specification. However, other denominations are imaginable. The SWG will start to develop Part 2 of the standard when the draft of Part-1 is out for public review.

5. IPR Policy for this SWG

× RAND-Royalty Free.  (  RAND for fee 

6. Anticipated Participants

This SWG will work closely with CEOS and its member agencies. Experts from the CEOS ARD Oversight Group as well as OGC members of space agencies, including NASA, NOAA, USGS, ESA, JAXA, ISRO and DLR, will comprise the majority of the SWG. In addition, other geospatial data providers, geoscientists, computer scientists, software engineers from academia, industry, and government will be interested in assisting with the development of the ARD Standard through this SWG.
7. Domain Working Group Endorsement

This draft charter will be presented to the Earth Observation Exploitation Platform DWG with a request for endorsement.

8. Other Informative Remarks about this SWG


a. Collaboration
The work of the SWG is intended to be conducted jointly with ISO/TC 211. It is expected this work will be performed by closely collaborating with CEOS, particularly the CEOS ARD Oversight Group, the CEOS Working Group on Information Systems and Services (WGISS), and the CEOSS Working Group on Calibration and Validation (WGCV), and international space agencies through CEOS. 
b. Similar or Applicable Standards Work (OGC and Elsewhere). 

The work of this SWG will leverage the existing relevant standards and work of OGC and ISO. The OGC standards listed in Section 3.1 and CEOS ARD documents and OGC Engineering Reports listed in Section 3.3 of this document as well as ISO 19115-1, ISO 19115-2, ISO 19123-1, ISO 19124-1, ISO 19130-1, ISO 19130-2, ISO 19157-1, ISO 19159-1, ISO 19159-2, ISO 19159-3, ISO 19159-4, ISO 19164-1, ISO 19164-2, and Iso 19170-1 will be considered and leveraged for developing OGC ARD standards.
Part 1 of the OGC Geospatial ARD standard will be based on the CEOS document, entitled “CEOS Analysis Ready Data Governance Framework”. Further parts of the OGC ARD standard will be based on all CEOS Product Family Specifications (PFS) available at that time. Currently CEOS has produced 7 Land PFSs i.e., Surface Reflectance, Surface Temperature, Normalized Radar Backscatter, Polarimetric Radar, Aquatic Reflectance, Ocean Radar Backscatter and Nighttime Lights Surface Radiance.
c. Details of the First Meeting

It is expected the first meeting of the SWG will occur at the following OGC Member Meeting after this SWG charter is approved at the OGC Member Meeting. If the following OGC member meeting is too long away, the SWG convener may call for holding the first meeting virtually two weeks after approval of the charter.

d. Projected On-going Meeting Schedule


The work of this SWG will be carried out primarily on GitHub and via email, web conferences/calls, and at face-to-face sessions at OGC Member Meetings and ISO/TC 211 Plenaries as agreed to by the SWG members. Zoom teleconferences will be arranged as necessary, and the documents will be developed on an OGC public GitHub repository and ISO document site. Email notifications of the issues being discussed will be made available for those unable to access the GitHub or ISO document site.
 

e. Supporters of the Proposal (Charter Members)

The following people support this proposal and are committed to the Charter and projected meeting schedule. These members are known as SWG Founding or Charter members. The charter members agree to the SoW and IPR terms as defined in this charter. The charter members have voting rights beginning the day the SWG is officially formed. Charter Members are shown on the public SWG page. Extend the table as necessary.

	Name
	Organization

	Liping Di
	George Mason University

	Steven T Labahn 
	U.S. Geological Survey

	Ferran Gascon 
	European Space Agency

	David E. Borges
	NASA

	Rich Frazier
	Federal Geographic Data Committee

	Liying Guo
	George Mason University 

	Yuqi Bai
	Tsinghua University

	Joshua Lieberman
	Open Geospatial Consortium

	Matthew Steventon
	For GA, ESA, and USGS     

	Peter Strobl
	EC-JRC

	Sumit Sen
	IIT Bombay

	ADRIAN GUZMAN      
	Mexican Space Agency

	Anna Wendleder
	German Aerospace Center, DLR

	HariPriya S
	NRSC, ISRO                                    

	Radhika T
	NRSC, ISRO

	Christopher Barnes
	KBR contractor to the U.S. Geological Survey

	Andreia Siqueira
	Geoscience Australia

	David Moffat
	Plymouth Marine Laboratory, UK 

	Peter Baumann
	rasdaman GmbH Bremen



f. Convener(s)

Liping Di, George Mason University 
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