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We here report on work conducted within the reporting period in the framework of the
AtMoDat project (www.atmodat.de), a BMBF–funded project that consists of four project
partners: Deutsches Klimarechenzentrum (DKRZ), Technische Informationsbibliothek (TIB)
and the Universities of Leipzig (Ulei) and Hamburg (UHH).

The objective of the AtMoDat project is to enhance the overall reusability and reuse of
atmospheric model data. FAIR1 data publication standards are well established and
implemented in large, internationally coordinated model intercomparison projects (e.g. for
climate models in CMIP2). These standards, however, cannot be directly transferred to many
atmospheric modelling sub-disciplines, such as e.g. urban climate or cloud-resolving
modelling. Here, joint standards are still lacking. This is where the AtMoDat project comes
into play. Building on the CMIP standard, a new metadata standard for netCDF files was
developed which specifically addresses the data standard requirements of atmospheric
modelling sub-disciplines: the ATMODAT standard (Ganske et al. 2021).

The AtMoDat project activities are centred around science support, not on generating new
scientific data or findings. Within this reporting period, pre-existing model data have been
post-processed in order to make them compliant with the ATMODAT standard. Within the
coming months, the first ATMODAT compliant datasets will be published at the World Data
Center Climate (WDCC) and will serve as a prototype to demonstrate the advantages of an
ATMODAT standardization.

Firstly, model output from a small cloud feedback model intercomparison project (cMIP) that
has been established under the umbrella of the AEROCOM initiative (aerocom.met.no) is
being processed. As suggested by Mülmenstädt et al. (2015), the idea behind this
intercomparison project is to use the warm rain frequency as a metric for assessing
aerosol-cloud interactions in aerosol-climate models. In total, model data of five cMIP
experiments shall be formatted following the ATMODAT standard and subsequently be
published at the World Data Center Climate (WDCC). Mainly responsible for this task is ULei
whilst the AtMoDat team from DKRZ plays an important advisory role.

Secondly, model data from the microscale obstacle resolving model MITRAS are
post-processed towards compliance with the ATMODAT standard. The MITRAS model data
are part of a simulation conducted over an approx. 2 km x 2 km area in the city centre of
Hamburg. The simulation has a horizontal resolution of 2.5 m; it resolves the urban canopy
layer (approx. 220 m in height) with a vertical resolution of 5 m. At this resolution, the
complex flow within the heterogeneous urban structures and its interaction with air pollutants
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can be captured. UHH is mainly responsible for creating and post-processing the data. Since
data standardisation in general and, in particular, the self-describing netCDF file format, is
only marginally established in this discipline, DKRZ is providing fundamental support in form
of expertise and extensive practical advice. Among others, DKRZ has elaborated a variety of
new CF standard names for common MITRAS output variables.

Collaboratively, DKRZ and Ulei developed a Python tool to support data producers in
checking their data for compliance with the ATMODAT standard. The atmodat data checker
is available at https://github.com/AtMoDat/atmodat_data_checker. It will be centrally installed
on mistral and will be used by DKRZ data management personal for the general quality
control of data prior to their publication via the WDCC.

During the reporting period, the AtMoDat team has performed ample dissemination activities
through conference presentations, user workshops and publications, aside from software
development and conceptual work. The reference section provides a list of selected
dissemination activities.

Originally planned resource utilisation
For the reporting period, it was planned that post-processing a single cMIP experiment
would require 336 GB per model year for data storage. It was further assumed that the full
model simulation time period was to be post-processed, which is 30 years. Finally, it was
planned that, in total, model output from three experiments with ECHAM model variants and
output from two experiments with other models (ACME, CAM) were to be post-processed.

The planned space requirements for parallel processing was thus 336 GB x 30 years x 5
models = 50.4 TB on /work; the same space requirements were also estimated for on /arch.

Actual resource utilisation
The actual resource utilisation was substantially lower than originally planned. There are two
main reasons. On the one hand, there was a substantial delay in finishing the ATMODAT
standard document, which was first released in December 2020. On the other hand, it took
longer than expected to develop post-processing routines that convert the model output data
into an ATMODAT compliant format. While routines for the cMIP model output have recently
been completed and are now being applied to create ATMODAT compliant cMIP datasets,
the development of post-processing routines for MITRAS output is still in its beginning. The
AtMoDat team is currently preparing the steps towards publishing a first cMIP experiment as
ATMODAT compliant dataset with a Digital Object Identifier (DOI) at the World Data Center
for Climate (WDCC). This ensures permanent access to the data.

Of the granted 100 node hours on Mistral, only 1 node hour was used so far. So far, the
development and testing of the prototype post-processing routines were mainly done on a
local ULei PC. In near future, the post-processing of the cMIP experiments and the
subsequent automated quality check of the post-processed files will be done on Mistral
computing nodes.

Of the granted 49.8 TB space on Lustre work, only 8.2 TB were used so far. More space
usage is, however, expected in due term, when the additional cMIP experiments are being
transferred to Lustre work for the ATMODAT processing. None of the granted 53.6 TB on
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HPSS arch (GB) was used. In the coming allocation period, however, we expect to require
around 25 TB for archiving the ATMODAT compliant cMIP experiments.
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