
HMC Conference 2026

Beitrag ID: 78 Typ: Talk

Toward FAIR and Reproducible DataQuality Control:
A Use Case–Driven Data-Quality Processing

Metadata Schema for Time Series Data
High-quality environmental time series data require transparent, reproducible, and well-documented quality
control (QC) workflows that integrate automated procedures and expert judgment. While many QC frame-
works offer algorithmic methods, the processing information explaining how data quality decisions are made
—including parameterization, flag semantics, and manual interventions —is often not formalized enough to
be easily reused, reproduced, or exchanged across infrastructures.

In this talk, we present a metadata schema for time series data that enables FAIR and reproducible data quality
processing. The schema is designed to describe QC methods, execution contexts, and resulting quality flags in
a machine-actionable and interoperable manner. It employs the OGC SensorThings API data model enhanced
by the STAMPLATE schema and the concepts established in the SaQC framework. The schema follows the
linked-data approach and aligns with standards such as the W3C DataQuality Vocabulary.

The design of the proposed schema is motivated by concrete use cases for QC of time series data from the
TERENO and ACTRIS observation networks. These use cases include detailed analyses of existing automated
and manual QC workflows. By comparing and abstracting these practices, we derive common requirements
and design patterns for representing QC processing information in a FAIR and reproducible manner. The
resulting schema can be used straightforwardly with SensorThings API services and mapped into NetCDF
files that align with the Helmholtz Metadata Guidelines for NetCDF. It can also be used with RO-Crates,
embedding files in CSV format, for example.

Our metadata schema lays the foundation for a community-driven, FAIR, and reproducible quality control
solution. Our goal is to integrate the requirements of other communities and develop a web application that
allows users to visually inspect and flag time series data in a manner consistently with our schema.
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https://portal.ogc.org/files/?artifact_id=111659&version=2
https://github.com/HMC-STAMPLATE/JSONSchema
https://rdm-software.pages.ufz.de/saqc/index.html
https://www.w3.org/TR/vocab-dqv/
https://hmg-netcdf.readthedocs.io/en/latest/index.html
https://www.researchobject.org/ro-crate/
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