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OpenStreetMap
and its data model



OSM?
OpenStreetMap is a 
crowdsourced project 
to map the whole 
world!



OSM?
Usual way to 
introduce OSM: 
“OpenStreetMap is 
like Wikipedia for 
maps”



OSM?
More accurate way
to introduce OSM: 
“OpenStreetMap is 
like Wikidata for 
geographical data”
(But only if you are already 
familiar with Wikidata!)



Data model
OSM and Wikidata 
have quite a lot in 
common, both being 
crowdsourced, open 
data projects.



Data model
While Wikidata has 
items, statements, 
properties, values, 
qualifiers, references, 
labels, descriptions, 
etc., …



Data model
… OSM has nodes, 
ways, relations (that 
have members and 
roles), tags, keys, 
values, etc.



Data model
Nodes, ways, and 
relations model the 
geometry and 
topology of objects.

Tags (key-value 
strings) describe the 
actual “things” those 
objects represent.

nodes

ways

relations

tags



Data model
OSM tags are quite 
similar to Wikidata 
statements:
OSM key ≈
Wikidata property
OSM’s tags are not strictly 
controlled—users can invent 
and add any tag they like! There 
is a tagging proposal process 
for common tags, though.

Berlin relation (62422):
population

source:population

Berlin item (Q64):
population (P1082) 

point in time (P585)

reference URL (P854)



Data model
Data modeling 
discussions on the 
Wikidata:Project chat 
page are actually 
quite similar to 
discussions on OSM’s 
tagging mailing list.
(Folksonomic ontology
is hard!)

https://www.wikidata.org/wiki/Wikidata:Project_chat
https://lists.openstreetmap.org/listinfo/tagging


Linking OSM
with Wikidata



WD ⇒ OSM
Wikidata items on 
places can link to 
OSM relations using 
the OSM relation ID 
(P402) property.
(Why only relations? 
Because OSM IDs are not 
stable, but relations have 
the most stable IDs.)

https://www.wikidata.org/wiki/Property:P402


WD ⇒ OSM
Ontology: Wikidata 
items/properties for 
geographical 
features can link to 
“equivalent” OSM 
classes using the 
OSM tag or key 
(P1282) property.

https://www.wikidata.org/wiki/Property:P1282


OSM ⇒ WM
OSM objects can link 
to corresponding 
Wikipedia articles 
and Wikidata items 
using the 
wikipedia=* and 
wikidata=* tags 
respectively.

https://wiki.openstreetmap.org/wiki/Key:wikipedia
https://wiki.openstreetmap.org/wiki/Key:wikidata


OSM ⇒ WM
There are also several 
Wikidata secondary 
tags such as:
brand:wikidata=* 
architect:wikidata=*
artist:wikidata=*
name:etymology:
   wikidata=*



OSM ⇒ WM
Ontology: Tag 
definitions on the 
OSM Wiki can link to 
“equivalent” 
Wikipedia articles 
and Wikidata items.



OSM maps and data 
in Wikimedia



Interactive 
Maps
OSM data powers 
WMF’s Kartotherian 
map tile service, 
which is used by the 
Kartographer 
MediaWiki extension.

https://github.com/kartotherian/kartotherian
https://www.mediawiki.org/wiki/Help:Extension:Kartographer


Interactive 
Maps
Kartographer maps 
can also pull and 
overlay geometry 
from OSM.



Interactive 
Maps
In 2018, WMF 
released localised 
map tiles for 
Kartotherian, 
leveraging OSM’s 
name:*=* tags.

https://blog.wikimedia.org/2018/06/28/interactive-maps-now-in-your-language/


Wikidata use in OSM



Brands
OSM’s Name 
Suggestion Index 
uses Wikidata to 
provide brand 
identity and 
improved tagging.
https://github.com/osmlab/
name-suggestion-index



Federation
Sophox is a SPARQL 
endpoint for OSM 
data. This service can 
use RDF federation 
to also query linked 
Wikidata items.
https://wiki.osm.org/Sophox
https://sophox.org/



Geocoding
In 2019, OSM had a 
GSoC project to use 
wikidata=* tags in 
Nominatim, OSM’s 
default geocoder, for 
better search results.
Note: Nominatim already 
uses wikipedia=* tags.



Localisation
Mapbox and 
MapTiler, companies 
that leverage OSM, 
use Wikidata to 
power their localised 
map products.
In case of missing name:*=* 
tags in OSM, they pull labels 
from Wikidata.



Structured 
tag info
The OSM Wiki has 
the Wikibase 
extension installed. 
This is intended to 
provide better 
machine-readable 
data on OSM’s tags.



Copyright and
IP issues



OSM ⇒ WD
Wikidata can’t import 
coordinates from 
OSM, which is under 
the Open Database 
License (ODbL).
(EU/UK have database rights, 
conflicting with the U.S. “facts 
are not copyrightable” doctrine.)



WD ⇒ OSM
OSM will not import 
geodata from 
Wikidata despite CC0 
because of data 
provenance issues.
(“It is an established 
principle in OSM that we 
don’t import geodata from 
Wikipedia.”)



Adding links from 
OpenStreetMap to 

Wikidata



OSM/Wikidata 
linking tool
A semi-automated, 
user-assisted editing tool

https://osm.wikidata.link/

Photo by Edward Betts // CC-0

https://osm.wikidata.link/


Berlin
The software finds 
Wikidata items with a 
matching object in 
OSM.

There are 2,858 
matches in Berlin.



● entity type AND
● coordinates AND
● name OR

street address OR
identifier 

OSM and 
Wikidata

Match
criteria



● Railway station code
● IATA airport code
● ICAO airport code
● FAA airport code
● ISO 3166-2 country code
● NRHP reference number
● UK Government Statistical Service 

code
● FIPS 6-4 (US counties)
● FIPS 5-2 (code for US states)
● USGS GNIS ID
● IBNR ID
● National Heritage List for England 

number
● EDUBase URN
● Admiralty number

(lighthouse)
● Website

Match on 
identifier



Robot edits
Adding links individually is 
laborious.

OSM has strict rules about 
robot editing.

Candidate matches need to 
be checked for false 
positives.

Machine-assisted editing is a 
good compromise.



Tunnels
Wikidata usually represents 
tunnels as a single item.

OSM often represents them 
as two ways, one for each 
direction of traffic or tunnel 
bore.

The software should be 
changed to recognise 
tunnels and add the 
Wikidata tag to both ways.



Tram stops
Wikidata represents tram 
stops in both directions as a 
single item.

OSM represents tram stops as 
a two nodes, one for each 
direction, then both are 
grouped into a single relation.

These relations are 
unsupported in osm2pgsql, so 
the matcher fails to identify 
the relation.



● Uploads by 225 
mappers

● 9,600 changesets 
uploaded to 
OpenStreetMap

● 250,000 Wikidata 
links added

Mappers are 
using the tool



There are now 
over 1.4 million 

OSM objects 
with a 

wikidata=* tag
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