Session IN004: Advancing netCDF-CF for the Geoscience Community
Session Description: The Climate and Forecast (CF) metadata convention for netCDF (netCDF-CF) is a community-developed convention for encoding geoscience data stored in the netCDF binary data format in a self-describing manner. Now an OGC standard, it can encode information that describes a coordinate system, data structure/type (e.g., station, sounding, gridded), the geophysical meaning and units of each variable, and how the data were collected. It is widely used by weather forecasters, climate scientists and remote-sensing researchers. Numerous open source and commercial software tools are able to explore and analyze netCDF-CF data sets. This session will focus on current efforts to extend the existing netCDF-CF metadata conventions to a broader range of Geoscience domains. Papers are invited on specific efforts to advance the netCDF-CF convention; the current CF community-based standards development process (including validation); integration with existing and emerging tools; and efforts to harmonize developments within the Geosciences with proposed extensions in other domains.

Non-Invasive Metadata Augmentation for CF-Compliant Data
Jelenak, A., Habermann, T.
The CF Conventions include metadata that facilitates the usability of data written in files. While the conventions include a small number of recommended global attributes, their primary function is to facilitate meaningful visualizations, mash-ups and comparisons between different parameters and datasets by connecting data and coordinates. 

There are several significant challenges to using the CF conventions for datasets that include numerous parameters from multiple instruments or models along with integrated auxiliary data, calibration data, multiple metadata standards/profiles and data quality information. Primarily, the current version of the CF conventions and tools do not support grouping of data and metadata within a file. This makes it impossible to include structured information in files that is useful for applications that can understand it and ignored by those that don’t. 

This challenge is being addressed in the CF 2.0 Project. Once groups are supported for metadata and data, it becomes possible to add structured metadata from many standards into the file as groups that can be interpreted and used by applications that understand particular metadata standards and conventions. For example, metadata that are compliant with the ISO standards can be added to the file in a group that will be interpreted by ISO-aware applications and ignored by traditional CF applications that do not depend on the ISO metadata. We will demonstrate this capability with examples from several ISO standards.



Session IN027: Managing Earth Science Data Quality Information for the Benefit of Users
Session Description: In recent years, the quality of Earth science data has received much attention from several points of view. First, the scientific quality, defined in terms of accuracy, precision, uncertainty, validity and suitability for use is considered paramount. Product quality addresses how well the scientific quality is assessed and documented. Stewardship quality addresses how well data are being preserved and how easily users can access and use data. Service quality addresses how well data are provided to users and if users are fully engaged. This session seeks papers covering each of the above aspects of the quality of information showing how they benefit the user community or lead to extended use of the data and metadata via standard practices and service that can be leveraged across multiple domains of Earth science. Identification of data quality management challenges, opportunities and innovative solutions intended for operational use and community re-use are highly encouraged.

International Metadata Standards and Enterprise Data Quality Metadata Systems
Habermann, T.
Well-documented data quality is critical in situations where scientists and decision-makers need to combine multiple datasets from different disciplines and collection systems to address scientific questions or difficult decisions. Standardized data quality metadata could be very helpful in these situations. Many efforts at developing data quality standards falter because of the diversity of approaches to measuring and reporting data quality. The “one size fits all” paradigm does not generally work well in this situation.

The ISO data quality standard (ISO 19157) takes a different approach with the goal of systematically describing how data quality is measured rather than how it should be measured. It introduces the idea of standard data quality measures that can be well documented in a measure repository and used for consistently describing how data quality is measured across an enterprise. The standard includes recommendations for properties of these measures that include unique identifiers, references, illustrations and examples. Metadata records can reference these measures using the unique identifier and reuse them along with details (and references) that describe how the measure was applied to a particular dataset.

A second important feature of ISO 19157 is the inclusion of citations to existing papers or reports that describe quality of a dataset. This capability allows users to find this information in a single location, i.e. the dataset metadata, rather than searching the web or other catalogs.

I will describe these and other capabilities of ISO 19157 with examples of how they are being used to describe data quality across the NASA EOS Enterprise and also compare these approaches with other standards.


Session IN013: Common Data Frameworks for Interdisciplinary Science
Session Description: With the incredible growth in Earth observation data and in open data sharing, managing data so that it can be readily used for all research and applications is of great importance. This year the US government released the Common Framework for Earth-Observation Data, which provides a set of recommended practices for managing data. The Framework recommends a small set of standards and protocols to use regarding metadata and services for cataloging and access with the goal of easing discovery and use of Earth-observation data from sources across the Federal government.

This session will explore the benefits of having such a policy framework and future steps both domestically and internationally. Speakers can highlight current work being done to improve data interoperability, how the Common Framework is relevant for other data types, other countries and multinational organizations, and considerations for data management that have yet to be addressed in the Common Framework.

Evaluating and Evolving Metadata in Multiple Dialects
Habermann, T., Kozimor, J., Gordon, S., and Powers, L.
Despite many long-term homogenization efforts, communities continue to develop focused metadata standards along with related recommendations and (typically) XML representations (aka dialects) for sharing metadata content. Different representations easily become obstacles to sharing information because each representation generally requires a set of tools and skills that are designed, built, and maintained specifically for that representation. In contrast, community recommendations are generally described, at least initially, at a more conceptual level and are more easily shared. For example, most communities agree that dataset titles should be included in metadata records although they write the titles in different ways.

This situation has led to the development of metadata repositories that can ingest and output metadata in multiple dialects. As an operational example, the NASA Common Metadata Repository (CMR) includes three different metadata dialects (DIF, ECHO, and ISO 19115-2). These systems raise a new question for metadata providers: if I have a choice of metadata dialects, which should I use and how do I make that decision?

We have developed a collection of metadata evaluation tools that can be used to evaluate metadata records in many dialects for completeness with respect to recommendations from many organizations and communities. We have applied these tools to over 8000 collection and granule metadata records in four different dialects. This large collection of identical content in multiple dialects enables us to address questions about metadata and dialect evolution and to answer those questions quantitatively. We will describe those tools and results from evaluating the NASA CMR metadata collection.
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