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Atlas « Cartographier l’anthropocène » : découvrez la collection - Portail IGN - IGN

https://www.ign.fr/atlas-cartographier-anthropocene-collection
https://www.ign.fr/atlas-cartographier-anthropocene-collection
https://www.ign.fr/atlas-cartographier-anthropocene-collection
https://www.ign.fr/atlas-cartographier-anthropocene-collection
https://www.ign.fr/atlas-cartographier-anthropocene-collection
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Select data 
comparable in time 
to detect changes 
and put it on the map
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Volunteered usability metadata

on the discovery and reuse of data 

to map changes 

To support the production of such maps
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SUBDENSE (2023-2026)
"building changes, on city regions, over the past decades" 

To support studies and discussions related to densification
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Bernard, C., Pinheiro, P., & Viry, M. (2026, July 23). Detection and Semantic Annotation of Changes 

in OpenStreetMap Data. OSM Science 2026 at State of the Map 2026 (OSMScience2026), Paris, 

France. https://doi.org/10.5281/zenodo.21509277

Zollner, J. M., Werner, M., Luo, X., Rieger, C., & Herfor t, B. (2026, July 25). Towards a Real -Time 

Monitoring System for the Road Network Based on OpenStreetMap and Remote Sensing Data: 

OSM Road Monitor. OSM Science 2026 at State of the Map 2026 (OSMScience2026), Paris, 

France. https://doi.org/10.5281/zenodo.21563625
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https://doi.org/10.5281/zenodo.21563625
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- heterogeneous API

- not always ‘open’ 

+ completeness when going back decades ago 

+ relation between changes in data and in real world is partly documented 
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Reproducible change detection procedure

applied to local sources (vector data, and aerial
imagery for quality control)

Maps of building-changes

Stability
Construction

Demolition

Split
Fusion

Recomposition
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https://doi.org/10.3390/ijgi14040155 
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Usability metadata fragments = 

text edited through md files on a git 

To describe data, its relevance, how to 

use it, derived building changes maps

To clarify concepts (density, 

densification, urban area, built up area, 
vacant plot, roof-stacking, …)

Collaboration : improve and reproduce

https://github.com/subdense/dashboard/
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Reproducibility in another EU country 

Motivation: Rapid urban densification in Iași, Romania, 

driven by residential and functional changes

New challenges: 
- Existing building footprint datasets are outdated or 

incomplete 
- Limited availability of reliable historical building 

footprint data for densification analysis

2011 2024

New residential buildings



Institut national de l’information  géographique et forestière
ThePhoto par PhotoAuthor est  
fourni e sous licence CCYYSA.Motivation – Investigations - Conclusion

Processes  for generating buildings footprints datasets

2024: FLAIR-HUB2BF process 2011: Collaborative Annotator and Edits

Collaborative validation with

students from Faculty of 
Hydrotechnical, Geodesy and 
Environmental Engineering

Classification: no change, 

modification, construction, 
demolition

• 5 Ground Datasets: Automatic Generation, 

Collaborative Annotation, and Manual Correction
• Metadata description for data and processes
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Processes  for generating buildings footprints datasets

isprs-archives-XLIX-B4-2026-25-2026.pdf

https://isprs-archives.copernicus.org/articles/XLIX-B4-2026/25/2026/isprs-archives-XLIX-B4-2026-25-2026.pdf
https://isprs-archives.copernicus.org/articles/XLIX-B4-2026/25/2026/isprs-archives-XLIX-B4-2026-25-2026.pdf
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https://isprs-archives.copernicus.org/articles/XLIX-B4-2026/25/2026/isprs-archives-XLIX-B4-2026-25-2026.pdf
https://isprs-archives.copernicus.org/articles/XLIX-B4-2026/25/2026/isprs-archives-XLIX-B4-2026-25-2026.pdf
https://isprs-archives.copernicus.org/articles/XLIX-B4-2026/25/2026/isprs-archives-XLIX-B4-2026-25-2026.pdf
https://isprs-archives.copernicus.org/articles/XLIX-B4-2026/25/2026/isprs-archives-XLIX-B4-2026-25-2026.pdf
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Identifying patterns in building changes maps 

2011-2024: Densification 

Work in progress...

Change pattern: 

residential to 
commercial 

Change pattern:  

industrial to 
residential
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First finding : it is feasible to engage experts in the co-

production of usability metadata to detect and put 

changes on maps

Second investigation : a pedagogic exercise in a SDI 

curriculum
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1 day work with our master students

to understand "next generation SDI" :

Produce usability metadata to

help scientists (urbanists, ecologists, …) 

who study changes
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Use interoperability standards –

GeospatialUserFeedback-

and software (Geonetwork). 

GUFnumero1 {

Auteur : https://orcid.org/0000-0002-5797-5170

Comment : [..]

Target 1 : Aerial pictures 1950-1960 on Commune 56730,

Target 2 : Aerial pictures on Commune 56730, consultées le 

11/03/26,

Target 3 : ModeledChanges.shp,

}

https://orcid.org/0000-0002-5797-5170
https://orcid.org/0000-0002-5797-5170
https://orcid.org/0000-0002-5797-5170
https://orcid.org/0000-0002-5797-5170
https://orcid.org/0000-0002-5797-5170
https://orcid.org/0000-0002-5797-5170
https://orcid.org/0000-0002-5797-5170
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GUF_TSI {
Author: TSI_GéodataParis2025,
Target 1: Aerial pictures 1965 on PNR des Bauges from 
BDOrthoHistorique,
Target 2: Aerial pictures 2024 on PNR des Bauges from 
BDOrthoHistorique,
Target 3: field_boundary_between_1965-2024,
Coment: We observed a shift in the boundary between 
forested areas and cultivated areas (primarily vineyards) 
around Montmélian (the Bauges Regional Nature Park) 
based on historical aerial pictures from the IGN (1950 to 
2024).
}



Institut national de l’information  géographique et forestière
ThePhoto par PhotoAuthor est  
fourni e sous licence CCYYSA.Motivation – Investigations - Conclusion

First finding : it is feasible to engage experts in the co-

production of usability metadata to detect and put 

changes on maps

Second finding : it is a good pedagogic exercise for master 

students, to understand the stake of interoperability, discover

different data products, understand how their competences

are useful for sustainability



Institut national de l’information  géographique et forestière
ThePhoto par PhotoAuthor est  
fourni e sous licence CCYYSA.Motivation – Investigations - Conclusion

Perspective : 

• Continue working with our master students on 

preparing GeospatialUserFeedback related to 

comparable data, detected changes

• Extend to the 1945-2025 time period

Work with EuroSDR community !
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