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Prior Iinfo

« We don‘t want to create a new schema or CV!
 We aim to combine existing conventions and schemas

 For this talk:

Metadata = global attributes = attributes which describe the

data set as a whole, on file level
NetCDF: a self-describing container for multidimensional data
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1. Why we want to harmonize
Metadata workflows

Our scientists produce cool data,
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Metadata workflows

Our scientists produce cool data,
without properly describing them,
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// global attributes:
:ContactPerson_name = "Alexander Boehmlaender";

:ContactPerson_affiliation = Institute of Meteorology and Climate Research Atmosphe

:Conventions = "CF-1.12, ACDD-1.3, DataCite 4.6";
:creation_date = "2024-088-23T15:48:37+00:00";

:creator_name = "Alexander Boehmlaender";
:creator_email = "alexander.boehmlaender@kit.edu";
:creator_affiliation = "Karlsruhe Institute of Technology";

:history = "2024-85-10: raw_data analysed with PIA 2.0.2 (dev_custom_settings branc
:institution = "Karlsruhe Institute of Technology";

:title = "Levell data from PINE-©4-81 during PaCE22, heated total inlet, see also A
:references = "Moehler et al. 2021, doi:10.5194/amt-14-1143-2021";
:Researcher_name = "Alexander Boehmlaender";

:Researcher_affiliation = "Karlsruhe Institute of Technology";

:instrument = "PINE-04-01";
:station_name = "Pallas Atmosphere-Ecosystem Supersite";
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1. Why we want to harmonize
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Metadata workflows

Our scientists produce cool data,
without properly describing them,
because of a lack of gs[i[{er1g[e{=}
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// global attributes:
:ContactPerson_name = "Alexander Boehmlaender";
:ContactPerson_id = "https://orcid.org/0089-8007-3485-2139";
:ContactPerson_affiliation = Institute of Meteorology and Climate Research Atmosphe
:ContactPerson_affiliation_id = "https://ror.org/04t3en479";
:Conventions = "CF-1.12, ACDD-1.3, DataCite 4.6";
:creation_date = "2024-088-23T15:48:37+00:00";
:creator_name = "Alexander Boehmlaender";
:creator_email = "alexander.boehmlaender@kit.edu";
:creator_id = "https://orcid.org/0009-00087-3485-2139";
:creator_affiliation = "Karlsruhe Institute of Technology";
:creator_affiliation_id = "https://ror.org/e4t3en479";
:history = "2024-85-10: raw_data analysed with PIA 2.0.2 (dev_custom_settings branc
:institution = "Karlsruhe Institute of Technology";
:license = "CC-BY-SA 4.0";
:source = "surface observation";
:featureType = "timeSeries";
:title = "Levell data from PINE-©4-81 during PaCE22, heated total inlet, see also A
:references = "Moehler et al. 2021, doi:10.5194/amt-14-1143-2021";

:Researcher_name = "Alexander Boehmlaender";
:Researcher_id = "https://orcid.org/0009-0e07-3485-2139";
:Researcher_affiliation = "Karlsruhe Institute of Technology";

:Researcher_affiliation_id = "https://ror.org/04t3en479";
:instrument = "PINE-04-01";
:station_name = "Pallas Atmosphere-Ecosystem Supersite";
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1. Why we want to harmonize
Metadata workflows

Harmonized Metadata in NetCDF files help us to
Improve data FAIRness.

Metadata enrichment improves...

...machine readability
- good for Data and Metadata Repositories
- good for Software engineering and Algorithms

...human readability and data discovery

Fd ble A t roperable Reusable
LO @3 so s
%
Findable
Identifier

Rich metadata

Accessible
(Meta-)data online
Explained restrictions

Interoperable

e Standards &
vocabularies

« Common format

Reusable
Rich documentation
Licensing &
Provenance
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2. How to tackle the problem

The problem: A lack of guidance.

The solution: A collaborative initiative...
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The problem: A lack of guidance.

The solution: A collaborative initiative...

File naming

...which develops the

General remarks on global attributes

(Helmholtz) Metadata Guidelines for NetCDF pum—-

Examples

short: HMG NetCDF
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# / HMG NetCDF

HMG NetCDF

Helmholtz Metadata Guideli:

In the Helmholtz Association’s Research Field
a central building block for effective data exch
process or share NetCDF data and provide cor

The Helmholtz Metadata Guideline for NetCD
consistently and across domains. This enables

The recommendations presented here promot

Reusable) according to Wilkinson et al. (2016)
data.

What you can expect:

« Standardized specifications for global attrit
« Clear mapping of metadata to variables

« Alignment with established standards and «
« Tools for machine-readable validation and |

This documentation is a Beta Version. All par

Helmholtz-Zentrum

hereon



3. The solution: Metadata guidelines
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End 2025 Future
Release of a Provision of highly user-
collaborative and public ;rlirgi’tg?;tigwhen
October 2024 guidelines document. entering metadata
Initiated HMG NetCDF May 2025 profiles based on the
EGU guidelines.
Beta version online
® o o [ [ ® [
April 2025 Future
Reconciled global Integration of our
- - enhanced NetCDF-
ggirébelljitﬁssm former Ongoing ::“t“re o profiles into selected
- mprove and aevelop downstream clients like
F'gdurte (:rl:t thtet qbertnalr']dt’ machine-readable our
upcate tne aftribute 418 templates and and Repositories.
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and start mappings

validation tools

Helmholtz-Zent:

hereon


https://earth-data.de/

4. Challenges overcome during the
first harmonization milestone

1. Get everyone around the table and start
harmonizing approaches.

2. Create a living document spirit, to overcome the
problem of never-ending discussions.

3. Involve Scientists and ask for their input and their
demands.
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5. Positive side effects of the
harmonizing process

* We started mappings between discovery schemas.

 CF is the foundation
« ACDD is a good start but lacks precise identifiers
« DataCite seems to fill the lack of attributes holding identifiers

* We collect and connect to ongoing but hidden discussions
In the community, task forces and project groups. ,)qu;
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6. We Invite you to participate

encouraged

# / Global Attributes / General Global Attribute Index

General Global Attribute Index

Attribute Description Example Stat

Version beta-0.1.0 is online ( )
[ |

Conventions Convention version CF-1.8 mar

(search docs )

= Ozone data from CMIP6 models
and observations

And we are happy to

-, Title of the dataset - A concise description + Radiosonde data from 12th June
. . fitle of the content of the data set. 2019 at 09:54 in Dittersdorfas mar
File naming at 09:54 in Dittersdlorf as
- part of the MOSES project, CMIP6
et O u r I n ut Historical Simulation
.
S Global Attributes The source of the data. This should be a
S short description of the data source, e.g. CMIPS model o
General Global Attribute Index ‘model name”, “instrument name", *satellite
name”, “field campaign name”, etc.
8 General Global Attribute Details
G itL b C O d e b S Conventions license URL to a standard or specific license E:“’:D‘F’““"C‘D‘“‘“””"”’E""EC”““' recc
El El e title ) )
Ashort description of the file contents;
cource J— essentially an abstract. Part of the chapter ozone data assembled from models -
. g “Description of file contents” in the CF and field observations B
Feedback via emall - e
comment 150 8601 time stamp; Creation date of this
et . netCDF file. Should be a time stamp * 2020-06-19T10:00:00 rece
- - R . CELALER conform with 15O 8601 (YY'YY-MM- « 2020-05-01
- Closer participation e
I AT time_coverage_start Time of the first data point in the data set 2023-12-12T13:18:00 rec
ft D T I k time_coverage_duration
a e r a. e e p a time_coverage_resolution time_coverage_end Time of the last data point in the data set 2023-12-13T00:07:00 rece
featureType
time_coverage_duration Duration of the data set P4ADT12H31M125 recc
platform
platform_vocabulary
time_coverage_resolution Targeted time period between each value in — et
- the data set
instrument
PRy ; for discrete sampling geometry see “CF point, timeSeries, trajectory, profile,
[EQLIEDEE convention” timeSeriesProfile, trajectoryProfile =
history
o The name of the platform on which the data o G
Lisisien platform was collected. This could be a ship, aircraft, Lo Prandid opti
i * Ludwig Prandtl
publisher_rame satellite, etc. g
publisher_identifier Controlled vocabulary for the names used in P , ,
platform_vocabulary the “platform® stiibute. ICES: https: //vocab.ices.dk/ opts
Researcher_name
Researcher_id . N The name of the instrument used to collect * bathymetric LIDAR )
[nstrument the data. This could be a sensor, probe, etc. SDN:LO5:312 opt
Researcher_affiliation : | ° R
- Researcher_affiliation_id « NERC Vocabulary Server:
creator_name ) Controlled vocabulary for the names used in https:/vocab.nerc.ac.uk/search_nv ,
instrument_vocabulary i U an opt
the “instrument” attribute. s/
creator_id
+ SeaDataNet

creator_affiliation

creator_affiliation_id 2020-06-19T10:00:00: created

1 Alist of the modifications to the original this file
l I l g - n etC re a t e O CS I O creator_email history data. Part of the chapter “Description of file opti
. . ¢ 7 .

iii iiii iiiiiiiii “iiii = 2020-06-19T10:00:00: added
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https://codebase.helmholtz.cloud/helmholtz-metadata-guidelines/hmg-netcdf-guidelines/hmg-netcdf-en
mailto:gitlab-incoming+helmholtz-metadata-guidelines-hmg-netcdf-guidelines-hmg-netcdf-14499-issue-@hzdr.de?subject=Feedback%20on%20the%20HMG%20NetCDF%20docs

Thanks
and we value your Feedback!

hmg-netcdf.readthedocs.io
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