Mapping Cultural Heritage on the Streets
A Wiki-OSM Integration Pattern for Toponymic Data
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Intro

+ Mapping urban toponymy using the Wikipedia - Wikidata - OSM stack
« Street geometry, street location, etymological information

« Comprehensive for Sofia Municipalty (5931 streets)

+ 100% open data / 100% existing infrastructure

« no proprietary GIS layer no custom backend

repeatble pattern for other types of geospatial entities. Monuments, buildings, rivers,
remarkable trees, graves...
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Outline

1. The Sources — three platforms, three data models
2. The Semantic Bridge & Methodology

3. Results & Usage — what the linked data unlocks
4. Next Steps

1. The Sources

Three platforms, three data models.
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https://bg.wikipedia.org/wiki/Уикипедия:София

Wikipedia & Commons — context and media

Wikipedia is the free online encyclopedia — anyone can read and edit articles.

Wikimedia Commons is a free media library — photos, maps, and other files that anyone can
upload and reuse, often linked from Wikidata.

Wikidata — semantics

Wikidata:Introduction data model: items, statements, qualifiers, references — RDF-native,
SPARQL-queryable

Street data model

+ A street is an item, instance of street (Q79007) / boulevard (Q54114)
 Key properties:

» P131 located in admin. territorial entity — administrative hierarchy (district)
» P402 OSM relation ID — OSM geometry

» P276 Location - neighborhood

» P138 named after — links the street to the commemorated entity / etymology
» P1448 Official Name (with qualifiers) - for historical names

Example:

Akad. Georgi Bonchev street in Slatina dist. Sofia (Bulgaria) https://www.wikidata.org/entity/
Q123951360
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Akad. Georgi Bonchev (i23951360)---
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OpenStreetMap — geometry

OpenStreetMap (OSM) is a collaborative, open map of the world — anyone can edit it, and the
data is free to use.

+ Data model: nodes — ways — relations, free-form key-value tagging
+ A street is typically a loose collection of named way segments
« For linking, it must become a single object:

» a type=street relation aggregating its segments

» identified by a stable relation ID



https://www.openstreetmap.org/
https://wiki.openstreetmap.org/wiki/Relation:street
https://wiki.openstreetmap.org/wiki/Relation:street

Example

Relation: Akad. Georgi Bonchev (17028846) https://www.openstreetmap.org/relation
17028846
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Open licensing
-OSM— ODbL (share-alike for data) -Wikidata — CCO (public domain) - Wikipedia /
Commons— CC BY-SA - Interoperability islegal as well as technical- CC0 on the linking

layer is what permits unrestricted federation and reuse

2. The Semantic Bridge & Methodology

—~
-
.
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Wikidata:OpenStreetMap OSM:Wikidata

The linking mechanism
« On theOSM side — tags on the street relation:

» wikidata=* — the street’s own Wikidata item

» name:etymology:wikidata=* — the item of the entity it is named after
+ On the Wikidata side:

» P402 OSM relation ID on the street item

Bidirectional linking + clever policy
If you want to map it on Wikipedia, link it on OSM### Processing on OSM: Generating
street relations from segments

« Most OSM streets exist only as loose named way segments
+ Semi-automaticsegment aggregation:

1. Extractall named highway segments in an area 2.Groupby name value 3.Clusterby
topological connectivity (shared nodes) 4. Mergeclusters whose end nodes lie within a
proximity threshold (~200 m) 5.Generatecandidate type=street relations — reviewed,
then uploaded

Processing on WD: Generation location links with OSM RDF federation

Query — for each Sofia street with an OSM relation ID, finds which neighbourhood or distirct
(admin levels 6,8) its geometry intersects and returns the corresponding Wikidata item as a
candidateP276 location link.

+ QLever (University of Freiburg):
» an RDF engine efficient enough to serve the full OSM and Wikidata graphs- OSM RDF
- weekly updated RDF for the entire OpenStreetMap data with precomputed geospatial
predicates

3. Results & Usage
What the linked data unlocks.

Coverage statistics

-5931named streets, boulevards and squares — all 24 districts -3404 namesake items linked
via P138 (1473 linked to people)

Usage: Live maps inside Wikipedia

+ The Kartographer extension: <mapframe> accepts inline SPARQLvia the geoshape /
geoline services

+ Query results render as styled geometrydirectly in the article- Popups built from arbitrary
SPARQL projections — wikilinks, Commons images, external identifiers (e.g. IPNI for plants)

+ Maps areself-updating: they re-run the query on view

+ Example: Yuxumnenusa:Codusa/Ynunmy ¢ mme Ha pacrenne — streets named after plants
« More experiments: Kartographer Sandbox



https://www.wikidata.org/wiki/Wikidata:OpenStreetMap
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https://bg.wikipedia.org/wiki/Уикипедия:София/Улици_с_име_на_растение
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Usage: Summary tables on neighborhood level
GFAH_IV_xunomersp

BAH IV xunomersp

oT Vukune us, cBO60AHATA EHLUNKONEus

»BAH IV kunometsp“ e ksapTtan Ha rpag Codwma, Bbnrapua, pasnonoxeH B paioH ,CnatuHa®, Ha 4,5 KMNOMeTpa IroMaTo4HO OT LEHTBPa Ha rpaga.

Toii e orpageH oT Gynesapaute Llapurpaacko woce“ u Lunyexcky npoxoa” n ynuumte leopri boHues" n , XpucTo YepHonees” n 3aCTPOEH rMaBHO CbC
crpanuv U ChopbXeHUA Ha bbnrapckata akagemuA Ha HaykuTe. [paHuyn ¢ kBapTan leo Munes” oT TpM CTpaHi U ¢ KBapTan ,MaTok" Ha orosanag !

yﬂHuH H NIPOHU3X0/] HA HMEHATA UM [ peaaktupae | penaktupare Ha koaa |

Mer HapeueH Ha MecTononoxexune
~Akap. Feopru Boxyes” Ceopru Bonyes (1866 — 1955), recnor Q Kapra
Akaa. Poctucnas Kavwes® | Poctucnae

Feopru Bonves Hukonos,

-Akap. Credpan Anrenos® | CtedaH Al yapecten kato Meoprit BoHues,
Xpucto HYepHonees* Xpucto Ye @ GbArapCK reonor, eauH ot
OCHOBOMNONOXHNLMTE Ha
MUWHEpanoruATa u
netporpacuaTa 8 Bbnrapun,

<Lapurpaacko woce" cTanbyn,

Besnexxkn [ pesakTvpaHre | pegakTupa aKagemuk.
1. 1 iSofMap 2
.@ Tasu cratnsA, cBbpP3aHa ¢ reorpacc ko TUpare U pastmpuTe.

# Tasu cTaTiA, cBbp3aHa cue CoghuA, Bee oLe e MbHUYe. MoMorHeTe Ha Yukuneama, Kato A peaakTupare u paslmpmTe.
]

!
38

Usage: Memory statements in individual articles

Teopru_bonues#lIpusnanue

MBIUP NG NG 1Y RAYTINY YA Y Y IVIDSRLE TG LR S Y TOUMMILEE | IS 1T PEYYIN, UL MPITTGES 101 VIR, A GG NG M IS GU 11 V.

Teoprn BoHdes e peicTemTeneH 4ned Ha BAH ot 1900 r. OcHoBaTen v NpLE AMpeKTop Ha [ e0NorM4ecKMA MHCTUTYT
npuv BAH (1944 — 1948). Mpbe npeacenaten Ha BbArapckoTo reonormuecko apyxectso (1925).11¢112021 Mpes 1910
r. CbCTaBA reonoxka kapta Ha Bbnrapma cvemecTHo ¢ Meopri 3natapckn. OcHoBaTen Ha remonorMaTa
(CKBNOLEHHU MUHEPANK) W re0apxeonorMATa (MeranuTHu nameTHuum) 8 Bbnrapua.

oT 19091 40 19551
OCHOBOTMOAONKHIK HpHBHaHHe [ penaxkTrpaHe | penakTupaHe Ha kona ]
HA TEOAOXK KMTE HAYKIA
L] Mpe3 1958 r. 6LArapCKUAT MUHEPANOT M HErOB CTYAEHT ViBaH KoCTOB OTKPUBA W HAMMEHOBA B HETOBa NameT
iR MuHepana GoruesuT.[221[23][24]
MameTHa nnoya Ha akag. Feopri &l HerosoTo ume Hocu ynuua B akagemudeH komnneke ,BAH IV knnomeTsp®, Ha KOATO ca pasnoNoXeHn HAKOW OT
zomes Ha yn. ,Aced 3natapos” Ne 2, wHCTUTYTUTE Ha BAH (Q Kapra).12]
oA

Mpea nekemepy 2016 roauHa 1 no cay4ain 150 roaMHn oT poxaeHueTo Ha Meoprin BoH4eB e M3naneHa nouwleHeka
Mapka ¢ HerosuA nuk.[26]

TMoueTeH rpaxaaHnH Ha Cocpma u LLymen.[2]

Morpe6aH e B napuen 48 Ha LienTpanuure codpuiicky rpobuwa. 7]

More SPARQL queries (Yukumnenusa:Codus)
Working queries from the Sofia Wikipedia project — QC, coverage and thematic slices:

« All streets in Sofia Municipality — every street item in Cronnuna o6rinna (Q4442915)

« Streets and etymologies in Poduyane — neighbourhood example: [Togysme (Q12290927)

« All streets with etymologies — full city, namesake links where present (slow)

+ QLever freshness check — how current the Freiburg OSM endpoint is

+ Person-named streets missing P138 named after — query 1, with districts; two-word Bulgar-
ian labels starting with a capital

« Namesakes by gender — count streets named after people, grouped by sex of the namesake
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https://w.wiki/GMVW
https://www.wikidata.org/wiki/Q4442915
https://www.wikidata.org/wiki/Q4442915
https://w.wiki/GMUi
https://www.wikidata.org/wiki/Q12290927
https://www.wikidata.org/wiki/Q12290927
https://w.wiki/GRu6
https://qlever.dev/osm-planet/yxslPj
https://www.wikidata.org/wiki/Property:P138
https://w.wiki/GQoA
https://w.wiki/GRrM
https://w.wiki/GS$V

4. The Tool Ecosystem

Data curation tools

OpenRefine — reconciliation of tabular data against Wikidata

QuickStatements — batched Wikidata writes
Overpass Turbo — ad-hoc OSM queries
JOSM /

iD — OSM editing and relation review
Level0 - Minimalist text based OSM editor

Query infrastructure

« Wikidata Query Service — the canonical SPARQL endpoint

« QLever (University of Freiburg) - an RDF engine efficient enough to serve the full OSM
and Wikidata graphs- interactive federation across both planet scale joins in seconds

5. Next Steps

Maintanance / Evolution

Mechanism to keep OSM and WD in sync
Alerts/monitoring and alignment dashboard

Modelling toponymical diachrony

+ Integration of historical data / interface with IIKT project

Possible using P1448 official name

Q Tsarigradsko shose (Q7849422) -

official name % Gyn B. V. Nenwn® (Bulgarian) «-- F“
@ named after Vladimir Lenin
end lime 1980
start tima 1845
® Uapurpaacko Woce (Bulgarian) « -« F‘
named after Istanbul
start time 1980
% Uapurpagckw met (Bulgarian) -. - P
end time 1945
named after Istanbul

|

4

|

& =0 references Vg
& -0 references g
& - 0 references Fa

Valorisation in Wikipedia via templated maps
Template to show all the streets in one district

Dissemination

Proposal to https://mappingdiversity.eu/


https://openrefine.org/
https://quickstatements.toolforge.org/
https://overpass-turbo.eu/
https://josm.openstreetmap.de/
https://wiki.openstreetmap.org/wiki/ID
https://wiki.openstreetmap.org/wiki/Level0
https://query.wikidata.org/
https://qlever.cs.uni-freiburg.de/
https://www.wikidata.org/wiki/Q7849422#P1448
https://mappingdiversity.eu/

Conclusion

The pattern, restated

-Model— streets and namesakes as Wikidata items -Link— OSM tags and P402, bidirec-
tionally -Query— one federated SPARQL query -Render— Kartographer, inside Wikipedia
-Maintain— the same query as QC instrument - All onshared public infrastructure

Thanks
nikola.tulechki@data-for-good.bg

https://data-for-good.bg/

IMorpeduren:Nikola_Tulechki
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