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Summary
GBIF has developed software (D2.2) to generate occurrence cubes implementing the majority of
the specification for occurrence cubes (D2.1). The code is available as open source software in
GitHub (https://github.com/gbif/occurrence-cube), providing both version control and issue
tracking. This software has additionally been deployed by GBIF as a web service allowing for
technical users to generate cube programmatically without the need to manage infrastructure.
Cubes generated by the service are provided with a Digital Object Identifier (DOI) allowing for
easy citation practices. This milestone describes the status of the software and the deployed
service that has resulted in the first public occurrence cube being created
(https://doi.org/10.15468/dl.b8ydjq).

List of abbreviations
DOI Digital Object Identifier
EU European Union
EEA European Environment Agency
GBIF Global Biodiversity Information Facility
HDFS Hadoop Distributed File System
SQL Structured Query Language
UDF User Defined Function
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1. Deployment of the occurrence cube software for early adopters
GBIF has developed occurrence cube software (D2.2) that implements the specification for
occurrence cubes and their production (D2.1), have tested the software within the project using
a public cloud computing environment (M5) and have now integrated the software within an
online service providing cube generation.

In alignment with the specification, SQL was selected as the query language to generate cubes.
The software provides user defined functions (UDF), which users can include within the SQL
statements to simplify some of the complex aggregation queries. Functions are currently
available to support three spatial aggregations:

1. The EEA Reference Grid (EEARG) [1]
2. The Extended Quarter Degree Grid Cell (EQDGC) [2]
3. Inverse Snyder Equal-Area Projection (ISEA) Aperture 3 Hexagonal (3H)

Discrete Global Grid System (DGGS), ISEA3H [3]

The software has been included within the GBIF download API which is currently available as
an experimental feature and documented for early adopters [4].

2. Citing cubes
Building on the extensive citation experience within GBIF [5], DOIs are chosen as the
mechanism to simplify data citation. Just like other GBIF data downloads, all cubes generated
within the GBIF service are issued a DOI through DataCite and come with clear citation
guidelines allowing the cube to be cited using the DOI. Additionally, within the cube DOI
metadata, a link is created to attribute all the contributing datasets to provide the provenance,
and to help raise the visibility of any cube use to the originators of the data. Adopting the
mechanism means that any cited use of the cubes themselves will be picked up by the GBIF
citation tracking mechanism.

3. First user-generated cube
Since its launch as an experimental service, early adopters have generated cubes for their
research and testing purposes. The first cube was generated on 3rd April 2024, aggregating
data across 5 million occurrence records from 91 datasets (see Figure 1). It can be cited using
its DOI (https://doi.org/10.15468/dl.b8ydjq). At the time of writing, 178 cubes have been
generated by 23 users since.

This constitutes an important step towards deliverable D2.3: a publicly deployed and
documented service, scheduled for February 2023. In addition to programmatic access, the
service will be accessible through a graphical user interface at gbif.org that will further simplify
cube generation.
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Figure 1: Screenshot of a generated cube, illustrating the citation guideline and the DOI,
the use of SQL for generation, and the first rows documenting the contributing datasets.
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