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The PentaCube index transforms
every geo-graphical coordinates
into an integer tuple cell 1D, forming
rows and columns of an efficient
raster or array storage.
This makes  bounding box
operations like plotting much faster
than in hierarchical indices.

DGGS cell ID
conversion as a
PROJ pipeline
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https://danlooo.github.io/DGGS |l

DGGS.jl

Discrete Global Grid System

Summary

« Athird of Sentinel-2 land data is duplicated (Bauer-Marschallinger and Falkner, 2023)
 Discrete Global Grid Systems (DGGS) offer a unified grid with no overlaps

* Previous tools focused on grid generation (e.g. DGGRID) and vector data storage (e.g. xdggs)
« DGGS cell ids can also be stored implicitly, saving ~8 bytes per cell

« We developed the Julia package DGGS.jl to convert, process, and visualize
DGGS native raster data cubes

* We developed the web server DGGSexplorer to access and visualize DGGS data
within a browser using OGC API - Tiles

Methods

GDAL
<L DGGS raster data cube
YAXArrays |l Zarr, NetCDF

geographical raster data
GeoTIFF, NetCDF, ...

Xarray interface:
Zarr with S3
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direct access

‘ gy xarray

YAXArrays.jl

DGGSexplorer:
OGC API - Tiles
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re-gridding to geographical grids on the fly

"’ Makie QQUIS

Interactive plot

DGGSexplorer

* Web server based on DGGS,|l

* Creates OGC tiles on the fly

« Heavily relies on DGGS raster data cubes

* Allows using DGGS data, e.g., in QGIS or Leaflet
« Saves 33% of data storage compared to UTM

* Public repository:
https://github.com/danlooo/DGGSexplorer
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OGC tiles of 10m Sentinel-2 DGGS raster in Leaflet

DGGS native raster data cubes

Raster Vector

» Store satellite images in a DGGS grid
using an n-dimensional array

S Data density High Low
) j:\)/irﬁ;rle;sytelgzlerpEgﬁ'ﬂy’ Data structure Array Table
« Use Unidata's Common Data Model, e.qg., Arrangement Sl Row wise
Zarr with extra DGGS metadata Index multi-dimensional one-dimensional
« Can be opened like any xarray dataset in various Optimized for Querying Insertion
languages, e.g., Python, R, and Julia Coordinates Implicitly Explicitly
* Related works Data tools Zarr PostGIS
o DGGRID Q2DI (Sahr 2008) DGGS tools DGGS.jl xdggs
o ISEA9R (Jacovella-St-Louis and Purss 2025) DGGS indices Q2DI H3




