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Status of this document

This document is the result of work coordinated by CODATA (the Committee for Data for Science and Technology of the International Council for Science – ICSU) and supported by the Strategic Programme and Bilateral Programme Funds of the Foreign & Commonwealth Office via the British Embassy in Beijing. It is not part of any W3C or OGC process and has not been endorsed by the members of either standards body.
Comments on the document are welcome and should be sent to public-ceo-ld@w3.org [subscribe] [public archive]

Purpose

The purpose of this document is to provide input to the Spatial Data on the Web Working Group to aid in their delivery of the Coverages in Linked Data standard. In particular, the CEO-LD group is concerned with offering advice on how Earth Observation data, which is geospatial in nature, should be shared on the Web so that it can be used by non-geo specialists. Conversely, the value and usefulness of the EO data should be increased through enrichment from other sources on the Web.  

A ‘Coverage’ is data that is expressed across a geotemporal grid. A given cell within a grid will have one or more properties. 2 dimensional images are an example of this since they comprise a simple grid of pixels, the value of which is represented for humans as a colour. Satellite based earth observation imagery, and observation and measurement data, are specific examples of coverages where the values in each cell in the grid may represent human visible colours but can also represent things like sea state, temperature, albedo, ice depth, barometric pressure etc. Satellite data is typically 4 dimensional. When represented in a Coverage, it may also include spatio-temporal links between different data items, perhaps across different EO datasets.

[Is this a clear statement? More to add
?]
The  ISO (19123:2005) defines coverage more broadly as “feature that acts as a function to return values from its range for any direct position within its spatial, temporal or spatiotemporal domain” which is a broader concept, allowing for representations that are not gridded.
Relationship between the CEO-LD project and the Working Group

The Spatial Data on the Web Working Group is a collaboration between both the OGC and W3C, the Standards Development Organisations that serve the geospatial and Web communities respectively. Final documents created by that group will be recognised by both SDOs, each of which operates processes that produce formal standards that are recognised the world over and have the same status as, for example, ISO standards. 

The CEO-LD group brings together experts from the UK and China, many of whom are members of the SDW WG, in a group that promotes Sino-UK collaboration since both countries have particular expertise in this field.

It is noteworthy that many of the issues under discussion are also the focus of the EU-funded MELODIES project. 

[Is this text necessary? If so, is this the right place for it
?]

Functional Principles

The CEO-LD project adheres to a number of functional principles;

1. Its recommendations must be designed to increase the discoverability and usefulness of
 Earth Observation data to the wider Web developer and user community. Conversely, the EO community should benefit from data available on the wider Web.

2. Detailed ownership, permissions & obligations, metadata and provenance information must be made available for more specialist users/researchers for whom it is as important as the data itself.

3. Documents such as W3C’s Architecture of the World Wide Web, Data on the Web Best Practices and the Spatial Data on the Web Working Group’s own Best Practices document provide a framework and context for CEO-LD. Advice offered in this document should not conflict with them.

4. CEO-LD is not concerned with the processes of downloading, expanding and decrypting satellite data, only with advice on how to share the output of those processes. In terms of the NASA data processing levels, it addresses data at level 3 and above (i.e. Variables mapped on uniform space-time grid scales, usually with some completeness and consistency.)
5. As far as possible, this document should be based on practical experience rather than aspiration.

6. This document is created in the open, comments are welcome.

[More ?]

Enabling Access and Delivery

There are two specific problems posed by Satellite Observation and Measurement data:

· scale;

· accessibility/comprehension by non-specialists.

Work carried out under the MELODIES project addresses these issues by specifying a REST API for coverage data. The Core Specification is independent of any specific encoding of coverage data, recommending that the data be returned in a variety of formats subject to HTTP Content Negotiation. This is entirely consistent with Web Architecture.

Relationships between data, subsets of data and processors are provided using link relations, such as collection, first, next and last. This is consistent with the emerging Hypertext Application Language which is directly mappable as Linked Data since the underlying concepts are the same. Hierarchical structures can also be described as links between different granularity/resolutions of the data as well as links that describe spatial and temporal relations between different data items in a data grid and/or a larger data collection.

So the Coverage Data REST API Core Specification goes a long way towards meeting the needs identified by CEO-LD. The opportunity therefore arises to ask a number of questions that may see this work feed directly into the Spatial Data on the Web WG.

· does the MELODIES work meet requirements for Chinese use cases?

· do the defined methods successfully and robustly address the issue of scale and subsetting?

· Is the approach taken directly mappable to Linked Data techniques and, if so, what might be gained by doing so?

· The SDW WG’s BPs talk about exposing the contents of WxS services as Web pages that can be indexed. Coverage Data Rest API addresses this up to a point by talking about human readable Web pages for the metadata - can we go further and talk about exposing subsets of coverages as crawlable (i.e. discoverable) Web pages?

· Just because a coverage is serialised in JSON does that mean it is accessible to non-specialists? What more can/should be done?
· Can we define a metadata scheme to describe Earth Observation Data Services and/or webpages (with metadata
) that can be crawlable and contain the description of the EO datasets/services;  Something similar to OGC’s Sensor Observation Services? 

[More
?]

�This is very different to the OGC, which is much broader. Personally I think this is the one to use for us, but the other should be referenced.  You can see it in our own sdw glossary – but I am going to add this one there too. https://www.w3.org/2015/spatial/wiki/Glossary_of_terms


�fine


�historical and online Earth Observation data


�and their quality attributes  (e.g. freshness, latency, resolution, etc). 


�Shouldn’t the RDF datacube be mentioned? There was some work at Munster a while ago about a (pre-rdf  datacube) similar (although small) publication of remote sensing data that I will try to dig up again (couldn’t find again right now).





--Kerry








