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In the pursuit of making data FAIR (Findable, Accessible, Interoperable, Reusable)', datasets need
to be well-described to enable both human and machine users to maximize the benefits towards
knowledge discovery and innovation. Self-describing data enriched with metadata are essential to
facilitate interoperability and reusability. Within the Earth System Science (ESS) community, the
NetCDF data format has become the quasi-standard for storing multidimensional data, supported
by general metadata standards such as the CF conventions (Climate and Forecast)?, the Attribute
Convention for Data Discovery (ACDD)? for global attributes and more specific ones like the
AtMoDat project* for atmospheric modeling.

NetCDF files can be self-describing if they contain all relevant metadata. In practice, NetCDF
metadata is frequently incompatible because they are either non-standardized or not as detailed
as required for repositories or data portals. We aim to address these discrepancies by establishing
a standardized NetCDF data workflow that ensures the seamless integration of NetCDF data into
downstream processes and enables the extraction of metadata by downstream applications.

The NetCDF Metadata Guideline Initiative is a collaborative effort from researchers, research data
management, research data infrastructure and metadata experts from several research centers
across Germany. We are supported by the Helmholtz DataHub, the central data infrastructure of
the Research Field Earth and Environment within the Helmholtz Association. This initiative aims to
develop harmonized data handling guidelines to unify the diverse sub-communities within both
observational and modeling fields, building towards a unified and consistent infrastructure for
environmental research data.



Our approach includes examining existing guidelines, followed by their integration and expansion
to address diverse needs within Earth and Environment disciplines. We will produce a set of
comprehensive guidelines designed to enhance data interoperability and reusability, along with
tools to facilitate their adoption.

Key milestones include:

= Reconciling attributes in former guidelines.
= Implementation of a collaborative and public guidelines document.
= Development of machine-readable templates and validation tools.

= Provision of highly user-friendly tools that support scientists when entering metadata profiles
based on the guidelines.

= |Integration of our enhanced NetCDF-profiles into selected downstream clients like the Earth
Data Portal (EDP)".

By harmonizing metadata practices, we aim to enhance the interoperability and accessibility of
geoscientific data, facilitating more efficient data sharing and utilization across research domains.

The implementation of standardized metadata practices for NetCDF across the ESS communities,
would enable data repositories such as PANGAEA® Data Publisher and the World Data Center for
Climate (WDCC) to present metadata in compliance with established norms and integrate it into
their specific schemas.

This presentation will outline the key challenges identified, the proposed solutions, and the
anticipated impact on the geoscientific community. With this presentation we call for participation
in this evolving initiative to create a common NetCDF metadata foundation.
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