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Context
● Growing volume of digitized archival 

records available online

⇒ significant amount of fragmentary 
geohistorical information

● Sources need to be indexed both 
spatially and temporally to enhance 
information retrieval.

⇒ very useful for research in humanities 
and for GLAM

Administrative atlas of the districts of Paris, 1868

Extracts of 19th century Paris trade directories 2



Indexation requires to have perpetual gazetteers that describe 
landmarks located at any coordinates at any date including: 

- different names
- properties
- sources that assert their existence
- evolution
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Motivations



Build this perpetual gazetteer
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Challenge

Representation and integration of fragmentary data 
extracted from several sources (diverse and heterogeneous)



Build this perpetual gazetteer
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Challenge

Representation and integration of fragmentary data 
extracted from several sources (diverse and heterogeneous)

→ Knowledge graphs are a suitable solution!



1. Which ontologies are suitable to build perpetual gazetteers?
- structure named places that are useful to localize resources
- retrieve all named places that refer to the location at any date
- preserve the link between data and sources

2. How to populate an ontology of historical landmarks?
- get the evolution of their attributes
- get the evolution of their relations with other features
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Research questions



Base Adresse Nationale (2023)

Verniquet, Plan de Paris (1791)

Wikidata page of Rue Louis-Philippe Adolphe Berty, Topographie historique du
vieux Paris (1866-1897)

Commercial directories of Paris during XIXth century
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Sources describe addresses and geographical entities over time
Data
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54

Cadastral index map (1810) Initial register (1812)

Change registers (here: 1812-1822)

Description of the plots C-54, C-55 and C-56 at the creation of the land registry

Versions of the plots C-54, C-55 et C-56 at a given date (snapshot) 8

Archival records: the Napoleonic Land Registry (1808-1950)

legend of

handwritten
spatial temporal 

referential of plots

unique graphic 
representation of plots

Data



⇒ Change-Bridge concept [1]: describes changes between 
landmark versions

⇒ Treat only landmarks versions which attributes never evolve 
⇒ Used data: structured, normalized, aggregated and interpreted

[1] Kauppinen et al. (2008). Creating and Using Geospatial Ontology Time Series in a Semantic Cultural Heritage Portal
[2] Bernard et al. (2018) Modeling changes in territorial partitions over time: Ontologies tsn and tsn-change
[3] Charles et al. (2023)  : HHT: an approach for representing temporally-evolving historical territories 9

State of the art
Existing approaches
● Kauppinen et al. [1]: Finnish municipalities (since 1865)
● Territorial Statistical Nomenclature (TSN) [2]: administrative and 

statistical units
● Hierarchical Historical Territory (HHT) [3]: territorial subdivisions of 

France before 1789
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PeGaZus : Perpetual Gazetteer of approach-address UtteranceS

● Ontology represents:
○ addresses and landmarks, 
○ with attributes that evolve over time

● Population method retrieves 
evolutions of addresses, plots and 
of their attributes

Delimiting the Butte aux Cailles 
neighborhood in Paris, France

Contributions

➤ Applied on a whole neighborhood in 
Paris (France) since the 1800s

➤ Map-based evaluation



Address: statement which targets a place described as an 
ordered sequence of landmark relations [4]
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Part of the ontology on addresses

[4] Bernard et al. (2024). Création d'un référentiel géo-historique d'adresses à partir de sources multiples.

Ontology



Evolution: representation of events. An event is related to an 
evolution on the territory, may imply multiple changes on data.

12Part of the ontology on temporal evolution

Ontology
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Additional modelets:
● sources
● taxpayers
● land registry documentation

Ontology
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1. Link similar landmark assertions 
from sources with a root 
landmark: use (pseudo-)identity 
criterion to link them

2. Order landmark assertions
3. Infer changes and events related 

to landmarks (Appeareance, 
Disappareance)

Detection of similar landmark within sources

Population
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4. [OPTIONAL] Inferring landmark identity (if not known at step 1)

Population

Example: in the land registry, if a plot is split, its successors keep 
the same number in the registers

D-19 D-19 D-19
split

tn tn+1
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5. Merge landmark attribute versions
6. Create changes and events that affect attributes of landmarks

The process can be repeated to infer new knowledge.

Example of merging attribute versions for Rue Gérard

Population



● Answer competency questions
● Check internal consistency of 

data: SHACL rules and SPARQL 
queries

● Evaluate information consistency:
○ difficult to assess quality as no 

ground truth exists
⇒ snapshots
⇒ multi-source mapping (ex: 

addresses in several sources)
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Snapshot of the Butte aux Cailles
neighborhood in 1845

Which streets already exist in 1845?
What were the plot addresses in 1845?

Evaluation



Evolution of the attributes of a landmark
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Plot D-14, Gentilly (second 
land registry)

What are the successive natures/addresses/taxpayers
of plot D-14 in Gentilly?

Evaluation
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● Ontology 
○ describes addresses and landmarks
○ represents the evolution of their attributes

● Approach to build a perpetual gazetteer as a KG 
○ treats several heterogeneous sources
○ handles heterogeneous fragmentary data

Contributions
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● Use case on Butte aux Cailles 
neighborhood:

○ intend to enlarge spatial cover 
(whole Paris?)

○ add new sources (notary 
minutes)

● Critical analysis of the KG
○ detect inconsistencies
○ conflicts between sources

Future work

Location of the Buttes aux Cailles neighborhood 
within Paris
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● Tools to easily ask questions to the graph: web map, natural 
language

Future work

A web map to query the KG (under developpement)
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PeGaZus

https://github.com/umrlastig/pegazus-ontology 

Ontology, data and scripts are available

charly.bernard@ign.fr ; solenn.tual@ign.fr

● Ontology 
○ describes addresses and landmarks
○ represents the evolution of their attributes

● Approach to build a perpetual gazetteer as a KG 
○ treats several heterogeneous sources
○ handles heterogeneous fragmentary data

Thank you for 
your attention !

https://github.com/umrlastig/pegazus-ontology
mailto:charly.bernard@ign.fr
mailto:solenn.tual@ign.fr
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PeGaZus

https://github.com/umrlastig/pegazus-ontology 

Ontology, data and scripts are available

charly.bernard@ign.fr ; solenn.tual@ign.fr
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