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Why, in an era of unprecedented data collection, is it 
still so challenging to create vital intelligence?

How can digital twins can be realized on the vast 
amount and variety of data?

What are the struggles to unlock the full potential of 
Earth Observation data?



Traditional spatial data challenges
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Areal distortions                                                                

resampling / reprojecting data



What if … 
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Globally same size pixels ?               automatic data (grid) 

alignment ?



Building blocks

Discrete Global Grid 

Systems (DGGS)

OGC Standards 



What is a DGGS ?

“A Discrete Global Grid System is a spatial reference system that uses a 
hierarchical tessellation of cells to partition and address the globe.”

OGC Abstract Specification, 20176

https://xdggs.readthedocs.io/



Terminology
• discrete global grid (DGG)

set of zones at the same refinement level, that uniquely and completely cover a globe

• discrete global grid hierarchy (DGGH)

series of discrete global grids organized in a hierarchy of successive levels of zone refinement,

using a specific set of parameters fully establishing the geometry of all zones

• discrete global grid reference system (DGGRS)

integrated system comprised of a specific discrete global grid hierarchy,

spatio-temporal referencing by zone identifiers and deterministic sub-zone ordering

• discrete global grid system (DGGS)

integrated system comprising a hierarchy of discrete global grids,
spatio-temporal referencing by zonal identifiers and functions for quantization, zonal query, and interoperability



Terminology (continued)
• zone (aka “cell”)

particular region of space or space-time

• zone identifier (aka “cell_id”)

spatio-temporal reference in the form of a label or code that uniquely identifies a zone

• child zone
immediate descendant of a parent zone

• parent zone
zone in a lower refinement level of a discrete global grid with immediate descendants

• refinement level (formerly called “resolution”)
numerical order of a discrete global grid in the tessellation sequence

• refinement ratio (formerly called “aperture”)
numerical order of a discrete global grid in the tessellation sequence
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OGC Standards (excerpt)
https://www.ogc.org/standards/

OGC API DGGS - draft

( “classic” )

( “next gen” )



For developers: OGC API DGGS 
specification

https://ogcapi.ogc.org/dggs/
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Discrete Global Grid 

Systems (DGGS)

OGC Standards 



xdggs

▪ Common API for using DGGS with xarray

▪ Features:

▪ Metadata encoding scheme (creates a pandas index)

▪ Derivation of cell centers / cell boundaries from cell ids

▪ Selection based on cell centers

▪ Built-in support for HEALPix (via cdshealpix) and H3 (via h3ronpy), 
more via extension packages (e.g. xdggs-dggrid4py)

▪ Exploratory visualization using lonboard
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https://isprs-archives.copernicus.org/articles/XLVIII-4-W12-2024/75/2024/



created during the joint 
Pangeo-OSGEO code sprint at 
the Big data from Space 2023 
conference



Lorem ipsum

▪ Lorem ipsum
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https://eopf-dggs.github.io/



Interactive clients

▪ Lorem ipsum
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Results and outlook
DGGS Zarr data lake vs OGC API DGGS requirements:

▪ unique indexing across refinement levels

▪ Zarr data organisation considerations – chunking, sharding –
regarding query performance

The GRID4EARTH project (EOPF DGGS) has made massive progress in 
advancing tools and capabilities to test HEALPIX and Zarr on large
Sentinel collections.

PyDGGSAPI is currently tested in the OGC AI DGGS pilot program, 
with large scale RCM and geomorphological data (flood mapping in 
Canada).

We will also test PyDGGSAPI abd DGGS Zarr backends in our ERC 
consolidator project (WaterSmaterLand) at European scale (100m).



Visit us at 
our booth



GRID4EARTH ESA Digital Twin Earth (DTE) Framework: Common 

DGGS for DestinE and Copernicus Sentinels Data

https://eopf-dggs.github.io/



H3 – big success, but…

▪ H3 success & limitation (visual: H3 area distortion map)
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Enter IGEO7

▪ hierarchical refinement ratio 7

▪ based off ISEA7H (equal-area)
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How can I use it today?

▪ https://dggrid.readthedocs.io/latest/

▪ https://dggrid4py.readthedocs.io/en/latest/

▪ H3 equal-area alternative

▪ Tabular geodata workflows “without” geometry columns
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pip install dggrid4py

https://dggrid.readthedocs.io/latest/
https://dggrid.readthedocs.io/latest/
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Awesome Discrete Global 
Grid Systems

https://github.com/LandscapeGeoinformatics/awesome-discrete-global-grid-systems
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