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The Aerosol, Clouds and Trace Gases Research Infrastructure (ACTRIS) is the European Research
Infrastructure Consortium (ERIC) dedicated to short-lived atmospheric constituents and clouds,
supporting fundamental research and excellence in Earth system observation. ACTRIS produces
high-quality, integrated long-term datasets in the field of atmospheric sciences and provides
services tailored for scientific and technological use, including access to instrumented
observational platforms. To enhance the availability, usability, and scientific exploitation of these
datasets across disciplines and user communities, the ACTRIS Data Centre (DC) develops a range
of user-oriented services, among which the ACTRIS Virtual Research Environment (VRE) plays a
central role.

The ACTRIS VRE enables efficient discovery, access, and scientific analysis of long-term
observational data from ACTRIS National Facilities as well as other ground based observational
sites as e.g. EMEP, EARLINET, Cloudnet and GAW. It facilitates analyses such as calculation of
climatologies, long-term trend assessments, and the combination of datasets within the ACTRIS
domain. The VRE is developed in collaboration between the ACTRIS DC and the ACTRIS-Norway
community and is designed to serve both data producers and data users, ranging from
infrastructure operators to researchers and students, across a wide range of atmospheric
research applications.

This presentation demonstrates the use of the ACTRIS VRE through selected notebook-based
examples of higher-level data analysis and highlights the collaborative scientific efforts underlying
its development. Data access within the VRE is based on the ACTRIS metadata REST API. ACTRIS
datasets are provided in CF-compliant NetCDF format and are accessible through both streaming
services (OPeNDAP) and direct HTTPS download. This approach enables flexible, reproducible, and
programmatic data use, supporting interoperability with commonly used analysis tools and
workflows.



In collaboration with the ACTRIS-Norway community, the VRE includes several examples
combining datasets for long time series analysis, the exploration of climatologies, and the
investigation of trends. Selected examples are presented and discussed, with particular focus on
the combination of FLEXPART footprint products and black carbon source apportionment data,
developed within the EU project ATMO-ACCESS, together with observed equivalent black carbon
measurements at several ACTRIS National Facilities. Additional higher-level analysis examples
include single scattering albedo (SSA), ultrafine particle number concentrations (UFPs), and PMO
source-related metrics from wood burning and traffic. These examples highlight how ACTRIS data
can be applied to both climate-relevant and air-quality-focused research questions.

Beyond scientific analysis, the ACTRIS VRE also serves as a platform for education and capacity
building. Introductory notebooks demonstrate programmatic access to data and metadata and
illustrate best practices for scientific analysis. The VRE has been used in ACTRIS training courses,
ACTRIS Week, ITINERIS training workshops, and dedicated events at NILU, including collaborations
with EUMETSAT, highlighting its role as a reusable training and demonstration environment.
Community contributions to the example library are encouraged through an open GitHub
repository, fostering collaborative development and reuse. The ACTRIS Virtual Research
Environment is openly accessible at https://data.actris.eu/vre.
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