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https://techdocs.gbif.org/en/data-use/api-sql-downloads 

SQL Downloads

- Occurrence API in GBIF can be 

queried using SQL

- Generates summaries of GBIF 

data for user-defined variables 

of interest

-  Some limitations apply

https://techdocs.gbif.org/en/data-use/api-sql-downloads
https://techdocs.gbif.org/en/data-use/api-sql-downloads
https://techdocs.gbif.org/en/data-use/api-sql-downloads
https://techdocs.gbif.org/en/data-use/api-sql-downloads
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https://techdocs.gbif.org/en/data-use/api-sql-downloads


• Group by country

• Summary counts for:

• Total Occurrences

• Numbers of publishers

• Occurrences for each kingdom

> 5000000 occurrence records in a typical 

download 

SQL download  - 8 rows and 12 columns

GBIF.org (03 April 2025) GBIF Occurrence Download https://doi.org/10.15468/dl.qaew3c 

Example: Regional Summary Counts

https://doi.org/10.15468/dl.qaew3c


Data Cubes

A data cube is a multidimensional dataset that 

allows for fast slicing and dicing along key 

dimensions and is commonly used in in the 

climate modelling and remote sensing 

communities

Essential Biodiversity Variables (EBVs)   - a set 

of standardized measurements identified as 

critical for monitoring changes in global 

biodiversity by providing a structured, scalable, 

and queryable way to access and analyze 

biodiversity data across multiple dimensions

GBIF-mediated data can be structured into a cube 
format along three dimensions

• Taxonomy
• Spatial
• Temporal

Creates a species occurrence cubes

Visualisation of 
an Earth system 
data cube by 
ESA. 



Uses SQL download capabilities to create 

summaries of GBIF mediated associated to 

user-defined spatial reference grids

• EEA 

• QDGC

• ISEA3H Grid 

• MGRS

• Country or Area 

Assigns occurrence to grid

• Take into account uncertainty

• Random assignment within uncertainty

Species Occurrence Cubes



Aggregation Of Occurrences To Grid Cells

• Occurrence records come 
with coordinate uncertainties

• Where coordinate uncertainty 
is not provided default of 
1000m is attributed to 
occurrence

• Point is randomly chosen 
within uncertainty boundary 
and the occurrence is 
assigned to the cell 

• In this example, grid 1 = 2 
occurrences, grid 2 = 1 
occurrence and grid 3 
occurrence = 1 occurrence

Coordinate uncertainty : 5000m

Coordinate uncertainty : 2000m

Coordinate uncertainty : not provided

Coordinate uncertainty : 500m

2020

1 2

3

Coordinate uncertainty : 5000m

Coordinate uncertainty : 2000m

Coordinate uncertainty : 1000m

Coordinate uncertainty : 500m





Data Cube Download 
Format

New data format aggregates data by:

• Year

• Grid cell as defined by reference grid set

• Species key 

• Number of occurrences for each taxon in that year

• Minimum coordinate uncertainty – the minimum level of 

uncertainty associated to data points assigned to the 

cell - a measure of the likelihood of at least one 

occurrence falling

completely within the grid cell

Year eea_cell_code speciesKey n min_coord
_uncertain
ty

2000 1km E3809N3113 2889173 1 700

2000  1kmE3809N3135 2889173 1 700

... ... ... ... 

2006 1kmE3936N3071 2889173 1 49

2006 1kmE3947N3132 2889088 1 700

... ... ... ... 

2010 1kmE3883N3121 4038485 1 700

2010 1kmE3884N3121 2889173 1 10

... ... ... ... 

2014 1kmE3886N3121 2889173 51 10

2014 1kmE3886N3122 2889173 109 10

... ... ... ... 

2018 1kmE4047N3067 2889173 1 2828
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Lina Estupinan-Suarez et al.

The Essential Biodiversity Variables Data 
Cube and Applications of GBIF species 
occurrence cubes

Data Use Club Practical Sessions/14.05.2026/Online

lina.estupinans@idiv.de
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What are data cubes?
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1. The Essential Biodiversity Variables (EBVs)

1. The EBV Data Cube and Data Portal

1. Applications of GBIF species occurrence cubes

Content



Biodiversity Building Blocks for policy

The Essential Biodiversity Variables framework

Observations PredictionsEssential Climate Variables

4
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How to 
harmonize 
disparate 

biodiversity 
observations?

Pereira et al., 2013

Cover all dimensions of biodiversity

Works at multiple spatiotemporal scalesEBVs need to
EBV: Essential Biodiversity Variables 

Sensitive to change
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Genetic 
composition

Species 
populations

Species 
traits

Community 
composition

Ecosystem 
function

Ecosystem 
structure

EBVs classes and names
EBV: Essential Biodiversity Variables
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The EBV framework for policy and decision making
EBV: Essential Biodiversity Variables

Fernandez & Estupiñán-Suarez. (in prep)
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Birds 

Directive

Habitats 

Directive

Water 

Framework 

Directive

Marine Stra. 

Framework 

Directive

European green deal

EU biodiv. 

strategy 2030

Pollinators 

initiative

Main EU directives 

on biodiversity

Other EU policies 

on biodiversity

EU soil 

strategy 

2030

Farm to 

Fork 

Strategy

Other EU policies linked 

to biodiversity

Nature 

restoration law

1980 1990 2000 2010 2020

IAS regulation

Main EU legislative tools for Biodiversity

Timeline from 1979 to 2024

8
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Biodiversity regulations with species lists

Number of species per regulation

9

Estupinan-Suarez et al. (in prep.)

Citizen Science

In-situ 
observations

Remote 
Sensing
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Adding the taxonomy layer from GBIF Backbone

Data source: EEA 2023

10

Estupinan-Suarez et al. (in prep.)
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Using SQL feature for species occurrence 

● Data available in GBIF for EU Biodiversity regulations

● Number of species listed per EU Member State based on GBIF records

● Comparison of SQL specifications

● Species occurrence cubes
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Number of species listed per EU
Member State based on GBIF records

12

Estupinan-Suarez et al. (in 
prep.)
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Data available in GBIF for EU Biodiversity regulations

Opportunities and Challenges

Hundreds of millions of 
records

Heterogeneous dataset
Quality flags
Data source information
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SQL queries comparison
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SQL queries comparison
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Questions?
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How can we move forward
when working with 
geospatial data?
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Challenges in leveraging geospatial biodiversity
data for informed policy making

Hard to find the data

Data is not easily accessible

Data formats are not 
interoperable

Sources are not persistent



Biodiversity Building Blocks for policy

EBV Data 
Portal

ebvcube R 
Package

Exploration 
tools

EBV 
Cube 

format

EBV Data Ecosystem

Findable  and 
Accessible Data

GIS plugin 

Harmonized 
Data Formats 

App for browsing 
taxonomy 

Extensive 
Metadata

Interoperable 
and reusable
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EBV Data 
Portal

ebvcube R 
Package

Exploration 
tools

EBV 
Cube 

format

EBV Data Ecosystem

Different users 
profiles are 

covered
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EBV Data 
Portal

ebvcube R 
Package

Exploration 
tools

EBV 
Cube 

format

EBV Data Ecosystem
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A platform for discovering Essential Biodiversity 
Variables

Datasets distributed using the new EBVCube format

• Interoperable data across thematic, spatial and temporal dimensions

• Consistently documented in a way that maximizes usability
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Catalog of datasets

DOI Citation

Metadata 
Dataset

EBV Data Portal

Visualizer
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EBV Data 
Portal

ebvcube R 
Package

Exploration 
tools

EBV 

Cube 

format

EBV Data Ecosystem

Accessible and 
Findable Data

GIS plugin

Harmonized 
Data Formats

App for browsing 
taxonomy

Extensive 
Metadata

Interoperable 
and reusable
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netCDF

File Structure

• 4-D Data Cubes
• Hierarchical structure

Metadata

EBV Cube 
Format

EBVCube Format: A data format 
for multidimensional  geospatial 
data of biodiversity

‘ebvcube’ R package
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Metadata Conventions

https://portal.geobon.org/downloads/pdf/how_to-10082023.pdf

What does the data set describe?

Who produced the data set?

Who prepared the metadata?

When and how frequently were the data collected?

Where were the data collected and with what spatial 
resolution? (include coordinate reference system)

What is the use and distribution policy of the data set? 

Provide any references to use of data in publications

EBV Cube Format

https://portal.geobon.org/downloads/pdf/how_to-10082023.pdf
https://portal.geobon.org/downloads/pdf/how_to-10082023.pdf
https://portal.geobon.org/downloads/pdf/how_to-10082023.pdf
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© Christian Langer/ iDiv
Quoss et al. (in prep)

Groups 

How to: https://portal.geobon.org/downloads/pdf/how_to-
10082023.pdf

A Data cube

(NetCDF)
Root

4 Dimensions

A data format for multidimensional 
geospatial data of biodiversity

Hierarchical structure

EBV Cube Format

https://portal.geobon.org/downloads/pdf/how_to-10082023.pdf
https://portal.geobon.org/downloads/pdf/how_to-10082023.pdf
https://portal.geobon.org/downloads/pdf/how_to-10082023.pdf
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EBV Data 
Portal

ebvcube R 
Package

Exploration 
tools

EBV 
Cube 

format

In summary

Different users 
profiles are 

covered
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Questions?
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How can we 
create open data 
workflows?

B-Cubed Policy Brief 

(Sica et al. 2024)
https://b-cubed.eu/library

https://b-cubed.eu/library
https://b-cubed.eu/library
https://b-cubed.eu/library
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CSV format R markdown

32

NetCDF format

B-Cubed: Interoperability strategy document

Data mobilization workflow

DOI DOI DOI
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https://portal.geobon.org/ebv-detail?id=82

The EBV Data Portal

https://portal.geobon.org/ebv-detail?id=82
https://portal.geobon.org/ebv-detail?id=82
https://portal.geobon.org/ebv-detail?id=82
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DOI Citation

Metadata 

Dataset

Visualizer

The EBV Data Portal
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The EBV Data Portal

35

Interoperability 
with occurrence 
cubes
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Showcase:

- Birds Directive Species
- Invasive Alien Species of Union 

Concern

B-Cubed: Interoperability strategy document

Data mobilization workflow
https://b-cubed.eu/library

https://b-cubed.eu/library
https://b-cubed.eu/library
https://b-cubed.eu/library


Biodiversity Building Blocks for policy
b-cubed.eu

EBV Data Portal
lina.estupinans@idiv.de
ebvportal@idiv.de 

https://github.com/EBVcube/ebv-workshop2024/



Biodiversity Building Blocks for policy
This project receives funding from the European Union’s Horizon Europe Research and Innovation Programme
(ID No 101059592). Views and opinions expressed are those of the author(s) only and do not necessarily reflect those of 
the European Union or the European Commission. Neither the EU nor the EC can be held responsible for them.

Lina Estupinan-Suarez

b-cubed.eu @BCubedProject B-Cubed Project

Thank you!

lina.estupinans@idiv.de
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Resources for increasing “FAIRness”

39

Task 3.1

Task 3.2
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