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Quelques chiffres :

Å Création en 1998 È ĀɷîćîĩîÃĩîĹÛ ×Į /b9{

Å 23 Communautés

Å 3000 Experts (dont env. 2000 externes)

Å Organisation de 60 évènements/an

Les missions/objectifs :

Å Favoriser ĀɷĎĮĹÛĝĩĮĝÛ ×Į ġĚÃĩîÃĀ ÃĮĿ ÃĮĩĝÛġ ġÛÑĩÛĮĝġ ×ɷÃÑĩîĹîĩÜġ

Å/ĎćĩĝîÐĮÛĝ È Āɷexpertise  Ûĩ Āɷinnovation

Å Favoriser la collaboration

Å Produire, partager  les connaissances

Insérez dans la zone de pieds de page, si besoin, vos informations annexes (légendes, sources, crédits, 

restrictions, logos partenaires, etc).

COMET

COMmunauté ×ɷExperTs
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Insérez dans la zone de pieds de page, si besoin, vos informations annexes (légendes, sources, crédits, 

restrictions, logos partenaires, etc).

COMET

Structuration ×ɷĮćÛ /ha9£

Organise les 

évènements, les 

bureaux, gére la 

communauté.

Se regroupe, porte des 

sujets & évènements

{Įîĩ ĀɷÃÑĩĮÃĀîĩÜ /ha9£ɒ 

reçoit les newsletters 

COMET, participe aux 

évènements.

Poncet Maurice

Petiton Julien
11 membres

~450 adhérents

~170 abonnés

COME

T SIL
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vĮÛ ĹĎĮġ ġĎŀÛŅ ġîĆĚĀÛ ĹîġîĩÛĮĝɒ ĚÃĝĩîÑîĚÃćĩ ĎÑÑÃġîĎććÛĀ ĎĮ ĆÛĆÐĝÛ ÃÑĩîåɒ ćɷëÜġîĩÛŅ ĚÃġ È ĹĎĮġ îćġÑĝîĝÛ ÃĮĿ 
évènements sur le site : https://www.comet -cnes.fr/

 

Insérez dans la zone de pieds de page, si besoin, vos informations annexes (légendes, sources, crédits, 

restrictions, logos partenaires, etc).

COMET

Comment participer aux COMET

Ouvert à 

tous!



SIL ɩ ARCHITECTURE DES SYSTÈMES INFORMATIQUES ET GÉNIE 
LOGICIEL





DGGS OU DGGRS ?
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« Les systèmes de grilles globales discrètes (DGGS, Discrete  Global Grid  

System) proposent une nouvelle manière d'organiser, de stocker et d'analyser 

des données spatio -temporelles. 

¨ć ġŀġĩâĆÛ ×Û ĝÜåÜĝÛćÑÛ ɦw{ɒ wÛåÛĝÛćÑÛ {ŀġĩÛĆɧ Ã ÜĩÜ îćÑĎĝĚĎĝÜ ÃĮ ÑęĮĝ ×Į 

DGGS. » iso.org

« Un DGGS est un système de référence spatiale qui utilise une tessellation 

hiérarchique de cellules pour partitionner et adresser le globe. » OGC 

definition



/ĝĎîġġÃćÑÛ ÛĿĚĎćÛćĩîÛĀĀÛ ×Ûġ ×ĎććÜÛġ ×Ãćġ ĀÛ ×ĎĆÃîćÛ ×Û ĀɷĎÐġÛĝĹÃĩîĎć ×Û ĀÃ £ÛĝĝÛɒ

Les coûts de stockage et de calcul de plus en plus onéreux (achat de matérielle),

[Ã ĆîġÛ È ×îġĚĎġîĩîĎć ×Û ĚĀĮġ ×Û ĝÛġġĎĮĝÑÛġ ĹÃ È ĀɷÛćÑĎćĩĝÛ ×Ûġ ćĎĮĹÛÃĮĿ ÛćúÛĮĿ ÛćĹîĝĎććÛĆÛćĩÃĮĿɒ

5ÜĆĎÑĝÃĩîġÃĩîĎć ×Û ĀɷL! ćÜÑÛġġîĩÛ ĀɷîćæÛġĩîĎć ʩ ÃæĝÜæÃĩîĎć ĆÃġġîĹÛ ×Û ×ĎććÜÛġ Ãåîć ×ɷĎĚĩîĆîġÛĝ ĀÛġ 

modèles.

Les DGGS sont potentiellement identifiés comme outil/format pouvant répondre à ces dernières. 

tĎĮĝ ÑÛĀÃɒ ĀÛ /b9{ Ã îćîĩîÜ ×Ûġ ÜĩĮ×Ûġ ÃĹÛÑ ĀɷLåĝÛĆÛĝɒ Geomatys  & CS Group.
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Why DGGS ?
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Sentinel-1/2/3/5P Sentinel Expansion Missions

Copernicus Sentinels 
user level data volume evolution [PB]

Exponential number of missions (each with its grid) Exponential Volume of Data

=> Provide common indexing scheme and a homogenic framework for earth analysis  



Enhancing Earth 

Observation with DGGS
Grid4Earth Consortium



Introduction to DGGS

ǒ Historical context and Motivation: Current challenges

ǒ Definition: Discrete Global Grid Systems (DGGS)

ǒ Purpose: Uniform spatial representation for geospatial data

ǒ Different types of DGGS (hexagonal, triangular, square grids)



DGGS: Historical context and development 

Early 
developments

Emergence
of DGGS

Standardization
and uptake 

Emergence of 
new use cases 

Future 
directions

1960s-1980s: Initial concepts of global grid 

systems arise, motivated by geospatial 

challenges.

1990s-2000s: Advancements in global 

spatial data systems lead to the concept 

of hierarchical grids. HEALPix introduced 

for astrophysics, marking a significant 

milestone for DGGS-like approaches.

2010s: OGC begins 

formalizing DGGS 

standards to ensure 

interoperability. > 2021: Increasing adoption in SAR and 

optical satellite processing. Exploring 

hybrid approaches with data formats like 

Zarr for efficiency and scalability.

2020s: DGGS applications expand into 

Earth observation, environmental 

monitoring, and beyond.



Motivation ï Challenges in data representation with Data cubes

Model: https://doi.org/10.48670/moi-00021



Motivation ï Limitations of traditional Map Projections

Planar CylindricalConical
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ᵼPlanar : shape and area distortion 
increase away from the center.

ᵼConical : distortion along the lines of 
latitude, with minimal distortion along the 
standard parallels. The cone can be 
adjusted to focus on various latitudes. 
Seam lines at the edges of the cone 
create discontinuities where the map does 
not cover the entire globe.

ᵼCylindrical : Severe distortion at the 
poles leads to unrealistic representations 
and significant breaks in spatial continuity.



Discrete Global Grid Systems

ñA Discrete Global Grid System is a spatial reference system that uses a 

hierarchical tessellation of cells to partition and address the globe.ò

(OGC Abstract Specification, 2017).

General principle: recursively subdivide the spheroid

1. Choose a base solid / subdivide the surface into faces

2. Choose an orientation of the base solid

3. Define a hierarchical spatial partitioning method

4. Choose a method to transform the partitions to the spheroidôs surface

5. Choose a method to index the grid cells



Initial subdivision: Base solids

Image from: Lei, Qi, & Tian, 2020

ǒ Common base solids:
1. Tetrahedron

2. Cube

3. Octahedron

4. Dodecahedron

5. Icosahedron

ǒ The smaller the face, the 

less it is distorted

ǒ Choice limits the cell 

shape

ǒ Can also use spherical 

geometry instead



Orientation

ǒ The choice depends on the application

ǒ Aim: keep areas of high distortion away from areas of interest

ǒ examples for the orientation

1. vertices at the poles

2. symmetrical to the equator

3. all vertices in the ocean
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Partitioning methods

Cell shapes :

ǒ Affects how the spherical surface is covered and the grid's efficiency

ǒ possible choices: Triangle, Square, Diamond, Hexagon

Key Properties :

ǒ Congruence : Seamless subdivision without gaps.

ǒ Aperture : Number of subdivisions (higher = more parts).

ǒ Adjacency : Relation to neighboring cells (sharing edges/corners).

ǒ Compactness : Area-to-perimeter ratio (higher = better efficiency).
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DGGS methods recursively subdivide the faces of polyhedra to cover the 

spherical surface, creating cells with different geometric shapes.



Transformation to the spheroidôs surface

Transforming spherical data to 2D involves methods that balance area, shape, and structure, each with trade-offs.

Most common: inverse map projection

ǒ Transforms 3D spherical coordinates to 2D map coordinates.

ǒ Common in mapping applications, useful for visualizing spherical data on a flat plane.

ǒ Trade-off in distortion between area and shape preservation:

ƺ Area preservation: Snyder equal area projection

ƺ Shape preservation: Gnomonic projection

ƺ Compromises: Fuller - Gray projection



Indexing scheme

ǒ Allows assigning a unique numerical index to 

each cell

ǒ Different choices (top to bottom):

ƺ Hierarchical indexing

ƺ Axis-based indexing (ñCoordinatesò)

ƺ Space-filling curve

ǒ Position on the grid: a single 64-bit integer

ǒ Allows for lots of operations:

ƺ Hierarchical access (parents, children, 

siblings)

ƺ Neighbours search

ƺ Alignment
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Different types of DGGS

ISEA4T ISEA3H ISEA4H
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Different types of DGGS

Uber H3Google S2 HEALPix
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HEALPix from cosmology 

(example CMB)



DGGS: Summary of Key Features

ǒ Consistent Grid : Provides a uniform system for geospatial data across resolutions.

ǒ Improved Integration : Aligns diverse datasets globally for comprehensive analysis.

ǒ Multi -Resolution Analysis : Supports detailed local and broad global assessments.

ǒ Interoperability : Promotes seamless exchange between geospatial datasets.

ǒ Scalability : Adapts to varying levels of detail and geographic extents.

ǒ Reduced Distortion : Minimizes Earth's surface distortion for accurate representation.

ǒ Efficient Storage/Retrieval : Optimizes handling of large geospatial datasets.

ǒ Advanced Analysis : Supports spatial statistics and machine learning with a uniform 

structure.



HEALPix : the best for the equal area.

H3 (res. 1,2)

HEALPIX (res. 3,4) rHEALPix (res. 2,3)

DGGRID

ISEA3H (res. 4,5)
DGGRID

ISEA7H (res. 2,3)

10.5194/isprs-archives-XLVIII-4-W12-2024-75-2024
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http://doi.org/10.5194/isprs-archives-XLVIII-4-W12-2024-75-2024


Example of HEALPix used in Climate change adaptation

https://f2a.plan4all.eu/#https://pangeo-eosc-minioapi.vm.fedcloud.eu/fpaulifr-
riomar/small_test_2026m06d12_001_hp.zarr::varname=temp::dimIndices_time_counter=0::dimIndices_s_rho=8::boundlow=11.219304525844814::boundhigh=14.42545
8908081055

https://f2a.plan4all.eu/#https://pangeo-eosc-minioapi.vm.fedcloud.eu/fpaulifr-riomar/small_test_2026m06d12_001_hp.zarr::varname=temp::dimIndices_time_counter=0::dimIndices_s_rho=8::boundlow=11.219304525844814::boundhigh=14.425458908081055
https://f2a.plan4all.eu/#https://pangeo-eosc-minioapi.vm.fedcloud.eu/fpaulifr-riomar/small_test_2026m06d12_001_hp.zarr::varname=temp::dimIndices_time_counter=0::dimIndices_s_rho=8::boundlow=11.219304525844814::boundhigh=14.425458908081055
https://f2a.plan4all.eu/#https://pangeo-eosc-minioapi.vm.fedcloud.eu/fpaulifr-riomar/small_test_2026m06d12_001_hp.zarr::varname=temp::dimIndices_time_counter=0::dimIndices_s_rho=8::boundlow=11.219304525844814::boundhigh=14.425458908081055

