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ÅOSM history analysis - with the ohsome framework
ÅTowards ohsome 2.0 
Å OhsomeNow - near real time OSM stats
ÅWhat is new in 2025 & forthcoming 2026
Å from OSHDB to ohsome planet

ÅCase study Landuse change
Å Laverdi initial results : 

Detecting landuse change via OSM & remote sensing
(project with German national mapping agency BKG)

ÅSummary & Outlook 
Å Complementary use of Street View Imagery ( for road attributes etc.)
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Å heterogeneous OSM quality
Å need for a framework

supporting global OSM analysis
Å reproducible & sustainable
=> Towards a 

OSM data quality analytics
framework

OSM Data Quality Analytics 
Framework

OSHDB API

ohsome API

ohsome dashboard

ohsome OSM History Explorer

ohsome quality analyst

OSM History

OSM History Data  Analytics Platform

ohsome2label

ohsome-py / ohsome2x

Raifer, M, Troilo, R, Kowatsch, F, Auer, M, Loos, L, Marx, S, Przybill, K, Fendrich, S, Mocnik, FB & Zipf, A (2019): OSHDB: a 

framework for spatio-temporal analysis of OpenStreetMap history data. Open Geospatial Data, Software & Standards, Springer.

Processing by Big Data Frameworks

(Apache Ignite, Spark etc.)

OSHDB

https://opengeospatialdata.springeropen.com/articles/10.1186/s40965-019-0061-3
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iOSManalyser : Intrinsic Quality 
Indicators

Barron, C., Neis, P. & Zipf, A. (2013): A Comprehensive

Framework for Intrinsic OpenStreetMap Quality Analysis. 

Transactions in GIS . DOI:10.1111/tgis.12073.

Jokar A., J., Mooney, P., Helbich, M., Zipf, A., 

(2015): An exploration of future patterns of

the contributions to OpenStreetMap and

development of a Contribution Index, 

Transactions in GIS. DOI:10.1111/tgis.12139.

Example: User ContributionIndex
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Analysing mapping respose to Nepal 
earthquake 1́5
Intrinsicindicatorsareusedto
investigateOSM mappingactivities

Auer, M.; Eckle, M.; Fendrich, S.; Griesbaum, L.; Kowatsch, F.; 
Marx, S.; Raifer, M.; Schott, M.; Troilo, R.; Zipf, A. 
(2018): Towards Using the Potential of OpenStreetMap History 
for Disaster Activation Monitoring.ISCRAM 2018. USA.

http://idl.iscram.org/files/michaelauer/2018/1558_MichaelAuer_etal2018.pdf


Fitting different type of saturation
curves
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Abbildung 17: Zeitliche Entwicklung der in OSM 
gemappten EinzelhandelsgeschŅfte in Ulm und 
sigmoidale Fitfunktion nach SSlogis  
Quelle: eigene Abbildung 

 

Abbildung 18: Zeitliche Entwicklung der in OSM 
gemappten EinzelhandelsgeschŅfte in Dresden und 
sigmoidale Fitfunktion nach SSfpl  
Quelle: eigene Abbildung 

 

 

Abbildung 19: Zeitliche Entwicklung der in OSM 
gemappten EinzelhandelsgeschŅfte in Karlsruhe und 
Fitfunktion nach SSasymp  
Quelle: eigene Abbildung 

 

Abbildung 20: Zeitliche Entwicklung der in OSM 
gemappten EinzelhandelsgeschŅfte in Gǀppingen 
und Fitfunktion nach SSmicmen  
Quelle: eigene Abbildung 

 

Aus der Gesamtbetrachtung geht hervor, dass die logistische Funktion (Ǹber SSlogis) die meisten 

Ergebnisse liefert, aber nach Anwendung der Auswahlkriterien in weniger als der HŅlfte der FŅlle fǸr 

die Berechnung der VollstŅndigkeit herangezogen werden sollte.  
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Abbildung 25 Zeitliche Entwicklung der in OSM 
gemappten EinzelhandelsgeschŅfte im Alb-Donau 
Landkreis und Vergleich der Fitfunktionen nach SSlogis 
und SSasymp 
Quelle: eigene Abbildung 

Tabelle 3: Auswahlkriterien fǸr den Alb-Donau-
Kreis 

 SSlogis SSasymp 

Residualstandard-

fehler, relativ 
0,06 0,04 

Steigung 

(Abweichung) 

[GeschŅfte/ Jahr] 

3 8 

Asymptote 585 718 

VollstŅndigkeit [%] 93 76 
 

Wie unter Kapitel 4.1 aufgelistet, weist die Entwicklung der EinzelhandelsgeschŅfte in 12 der 57 Kreise 

(z.T. ansatzweise) eine zweifach sigmoidale Form auf. 8 der 12 Kreise, fǸr die keine Fitfunktion als 

passend ausgewŅhlt wurde, weisen eine solche Verlaufsform auf. Demnach ist diese Besonderheit der 

hŅufigste Grund fǸr einen Ausschluss des Kreises bei der weiteren Analyse. Die Ergebnisse kǀnnten 

verbessert werden und mǀglicherweise auch fǸr weitere Kreise Funktionen gefunden werden, wenn 

die Daten fǸr diese 12 Kreise zusŅtzlich zu den vier ausgewŅhlten Funktionen mit einer 

doppeltsigmoidalen Funktion gefittet wǸrden. Im Folgenden wird exemplarisch fǸr den Landkreis 

Esslingen die Anpassung einer doppeltsigmoidalen Funktion an die Entwicklung der 

EinzelhandelsgeschŅfte gezeigt und mit dem exponentiellen Fit (SSasymp) verglichen. Die Historie der 

Daten und die zugehǀrige Funktion sind in den Abbildungen 26 und 27 dargestellt. Die visuelle 

Betrachtung und auch die Auswahlkriterien ergeben, dass die doppeltsigmoidale Funktion besser 

geeignet ist. Die Ergebnisse der beiden Fits unterscheiden sich dabei erheblich. WŅhrend Ǹber SSasymp 

eine VollstŅndigkeit von 65 % ermittelt wird, was bedeutend wǸrde, dass Esslingen in Baden-

WǸrttemberg der Landkreis mit der geringsten VollstŅndigkeit wŅre, gibt die doppeltsigmoidale Form 

eine VollstŅndigkeit von Ǹber 96 % an. Die Betrachtung des Plots und die geringere Steigung der 

Fitfunktion in Relation zu der Entwicklung der OSM-GeschŅfte lassen jedoch vermuten, dass letztere 

die VollstŅndigkeit womǀglich leicht ǸberschŅtzt.  
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Abbildung 21: Historie OSM-EinzelhandelsgeschŅfte 
im Landkreis Leipzig und Fitfunktionen 
Zu sehen ist eine erhǀhte Zunahme der EintrŅge ab 
2019, welche durch die gefitteten Funktionen 
vernachlŅssigt wird. Die Ǹber SSasymp und SSlogis 
prognostizierte SŅttigung passt nicht zum 
Datenverlauf. 
Quelle: eigene Abbildung 
 

 

Abbildung 22: Historie OSM-EinzelhandelsgeschŅfte 
in Pforzheim und Fitfunktionen 
Nach einem RǸckgang der EintrŅge im Jahr 2012 ist 
ein erhǀhtes Wachstum ab 2017 auszumachen. 
&hnlich wie beim Landkreis Leipzig wird die Ǹber 
SSasymp und SSlogis prognostizierte SŅttigung 
verworfen. 
Quelle: eigene Abbildung 

 

 

Abbildung 23: Historie OSM-EinzelhandelsgeschŅfte 
im Ortenaukreis und Fitfunktion 
Der Datenverlauf zeigt eine zweifach sigmoidale 
Kurve und wird von der logistischen Funktion nicht 
gut beschrieben, was sich auch in den 
Auswahlkriterien, insbesondere der hǀheren 
Abweichung der Steigungen von 58 GeschŅften pro 
Jahr, widerspiegelt. 
Quelle: eigene Abbildung 

 

Abbildung 24: : Historie OSM-EinzelhandelsgeschŅfte 
in Bǀblingen und Fitfunktion 
Der Datenverlauf zeigt einen sprunghaften Anstieg 
und wird von der logistischen Funktion nicht gut 
beschrieben.  
Quelle: eigene Abbildung 

 

Brückner, J., Schott, M., Zipf, A., Lautenbach, S. (2021): 
Assessing shop completeness in OpenStreetMap for two 
federal states in Germany, AGILE GIScience Series. 2(20): 1-7. 
DOI 10.5194/agile-giss-2-20-2021.

https://doi.org/10.5194/agile-giss-2-20-2021


B. Herfort et al.: Investigating the digital divide in OpenStreetMap: spatio-temporal analysis of inequalities in global 

urban building completeness. Nature Communications 14, 3985 (2023). https://www.nature.com/articles/s41467-023-

39698-6

OSM building completeness in urban 
centers

https://www.nature.com/articles/s41467-023-39698-6
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Trends in Corporate Mapping in OSM

Tockner, L., Herfort, B., Lautenbach, S., & Zipf, A. (2025). Corporate mappingin OpenStreetMap ςshiftingtrendsin global 
evolutionandsmall-scaleeffects. Geo-SpatialInformation Science, 1ς20.https://doi.org/10.1080/10095020.2025.2493076

https://doi.org/10.1080/10095020.2025.2493076


Ohsome: use cases & applications
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data quality analysis history insights data extraction



OSM history insights
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How active is the OSM 
community?

Shows the count of unique 
mappers per month for the 
selected topic. 



up - to - date and global scale overview 
statistics on

mapping activity in OpenStreetMap
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Current Features:
Å Overview Statistics
Å Country Map + 

H3 Hex Map
Å Timeline Plot
Å Trending Hashtags Chart
Å Data Download
Å Live Mode

б˶̧̖̣̪ edit made to OSM is
instantly reflected on the
dashboard , just a few minutes
after it happens ˟в

ohsomeNow stats stats.now.ohsome.org

http://stats.now.ohsome.org/


Overview statistics on topics
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Currently , you can calculate overview statistics for up to
17 topics at the same time. 
For each topic you can check the number of (created , modified , 
deleted ) OSM features .

Overviewstatisticsfor
buildings in Germany 

04-2005 - 07-2025

https://stats.now.ohsome.org/dashboard#hashtag=&start=2005-04-09T20:54:39Z&end=2025-07-23T13:58:52Z&interval=P1Y&active_topic=building&countries=DEU&topics=amenity,body_of_water,building,contributor,education,financial,healthcare,lulc,place,poi,power,road,commercial,social_facility,edit,wash,waterway


ohsomeNow stats - Timeline Plot

shows how mapping in OSM has changed over time. 
You can optionally filter for a OSM changeset hashtag or using
a list of countries.
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άL ǿŀƴǘ ǘƻ ƪƴƻǿ Ƙƻǿ Ƴŀƴȅ 
mappers edit OSM every 
months since 2004 in 
DŜǊƳŀƴȅΦέ

about9,000 monthlyactivemappersin Germany in 2025

https://stats.now.ohsome.org/dashboard#hashtag=&start=2005-04-09T20:54:39Z&end=2025-07-23T13:58:52Z&interval=P1M&active_topic=contributor&countries=DEU&topics=contributor


ohsomeNow stats - Timeline Plot

shows how mapping in OSM has changed over time. 
You can optionally filter for a OSM changeset hashtag or using
a list of countries.
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ά¦ǎƛƴƎ ƘƻǳǊƭȅ ƛƴǘŜǊǾŀƭǎ Ŏŀƴ 
show the effectiveness of 
ǎƛƴƎƭŜ ƳŀǇŀǘƘƻƴǎΦέ

#missingmaps_drk

https://stats.now.ohsome.org/dashboard#hashtag=missingmaps_drk&start=2023-07-16T22:00:00Z&end=2023-07-23T22:00:00Z&interval=PT1H&active_topic=contributor&countries=&topics=contributor


ohsomeNow stats - Timeline Plot

shows how mapping in OSM has changed over time. 
You can optionally filter for a OSM changeset hashtag or using
a list of countries.
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ά[ŀǊƎŜǊ ƛƴǘŜǊǾŀƭǎ ƻŦ ǎŜǾŜǊŀƭ 
days or even months can 
give information about the 
success of long-term 
ƳŀǇǇƛƴƎ ŎŀƳǇŀƛƎƴǎΦέ

#youthmappers

https://stats.now.ohsome.org/dashboard#hashtag=youthmappers&start=2005-04-09T20:54:39Z&end=2025-07-23T13:58:52Z&interval=P1M&active_topic=contributor&countries=&topics=contributor


ohsomeNow stats - Country Map

Get an interactive world map on mapping activity per country
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άIƻǿ Ƴŀƴȅ ōǳƛƭŘƛƴƎǎ ǿŜǊŜ 
added per country during 
the Covid-19 response 
ƳŀǇǇƛƴƎΚέ

#covid19

https://stats.now.ohsome.org/dashboard#hashtag=covid19&start=2019-12-30T21:00:00Z&end=2025-07-22T22:00:00Z&interval=P1M&active_topic=building&countries=&topics=building


ohsomeNow stats - Country Map

бCompare mapping activity between two time intervals :
As of 2025, OSM has grown into a truly global community and
is less biased than during its inception ˟в
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2005 - 2015 2015 - 2025

https://stats.now.ohsome.org/dashboard#hashtag=&start=2005-04-09T18:54:39Z&end=2014-12-31T22:00:00Z&interval=P1Y&active_topic=contributor&countries=&topics=contributor
https://stats.now.ohsome.org/dashboard#hashtag=&start=2014-12-31T22:00:00Z&end=2025-07-22T22:00:00Z&interval=P1Y&active_topic=contributor&countries=&topics=contributor


ohsomeNow stats - H3 Hex Map

Inspect where mapping in 
OSM happened at a high 
spatial resolution using the
H3 hexagonal grid . 
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ά²ƘŜǊŜ ŀǊŜ ǘƘŜ ƘƻǘǎǇƻǘǎ ƻŦ 
¢ƻƳ¢ƻƳΩǎ ƳŀǇǇƛƴƎ ŀŎǘƛǾƛǘȅ ƛƴ 
9ǳǊƻǇŜΚέ

#tomtom (23-07-2024 - 23-07-2025)

https://stats.now.ohsome.org/dashboard#hashtag=tomtom&start=2024-07-22T22:00:00Z&end=2025-07-23T13:58:52Z&interval=P1D&active_topic=edit&countries=&topics=edit


ohsomeNow stats - Permalinks

You can copy the URL & share your current dashboard
configuration with others . 
The permalink captures relevant user - defined settings , 
such as time range , hashtag , or country filter .
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https://stats.now.ohsome.org/dashboard#hashtag=heigit&start=2005-04-

09T20:54:39Z&end=2025-07-

08T16:46:59Z&interval=P1M&active_topic=edit&countries=NGA&

topics=building,contributor,road,edit



API & web client for easy access to OSM data
quality estimations & full history statistics

Also used in OSM quality project with BKG



OSM data quality analysis

22

e.g. Is OSM up - to - date?

Estimate the currentness of
OSM features by classifying
contributions based on 
topic specific temporal 
thresholds into 3 groups : 
up - to - date, in - between
and out - of - date.



Mapping Saturation

Calculate if mapping has 
saturated. High saturation has 
been reached if the growth of 
the fitted curve is minimal.
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Attribute Completeness

Derive the ratio of OSM 
features compared to
features that match
additional expected tags 
(e.g. amenity = hospital vs
amenity = hospital and
wheelchair = yes ).
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Land Cover Completeness

Percentage of the area of
interest that is covered by
OSM land cover data .



Land Cover Thematic
Accuracy
Thematic accuracy of OSM 
land cover data in 
comparison to the CORINE 
Land Cover (CLC) dataset .
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Building or Road Comparison

Comparing OSM buildings or
roads with
reference
datasets .
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OSM data extraction
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Extract road surface
information
e.g. for a bikability indicator
in the HeiGIT Climate Action Navigator.

Paths made of certain materials (e.g., 
asphalt ) are generally good for cycling , 
while others (e.g., cobblestones ) are
rather uncomfortable or even unsafe . 
This map classifies paths by the most
common surface types tagged in OSM.



Towards                      
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Usage & future improvements



Web Client for easy access

30

ohsome dashboard

ohsomeDB
ohsome - filter - to - sql

ohsome planet

https://dashboard.ohsome.org/

ohsome API
ohsome quality API

to OSM Data Quality Analyses & History Insights

https://dashboard.ohsome.org/


Upcoming Improvements
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ohsome dashboard

ohsomeDB
ohsome - filter - to - sql

ohsome planet

ǒ faster
ǒ UI for data extraction
ǒ new data quality

indicators (e.g., road
thematic accuracy )

ǒ new history insights
indicators (e.g. user
activity , changeset filter )

ǒ pre - defined ohsome 
filters ˙бtopics в˚ can be
used everywhere

ohsome API
ohsome quality API



APIs for analysing OSM data quality
& historic changes
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ohsome dashboard

ohsomeDB
ohsome - filter - to - sql

ohsome planet

curl

ohsome API
ohsome quality API



Upcoming Improvements

33

ohsome dashboard

ohsomeDB
ohsome - filter - to - sql

ohsome planet

ǒ major refactoring !
ǒ simplified / consistent ohsome 

API endpoint structure
ǒ response as GeoParquet for

data extraction
ǒ response compatible with

Pandas, Polars for
aggregation stats

ǒ user management & API keys

ohsome API
ohsome quality API



The technology layer - going SQL
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Usability

Flexibility

ohsome dashboard

ohsomeDB
ohsome - filter - to - sql

ohsome planet

ohsome API
ohsome quality API



ohsomeDB Ьe.g., currentness
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Transform OSM ( history ) PBF files into GeoParquet
Enrich with OSM changeset metadata & country information

36

ohsome dashboard

ohsomeDB
ohsome - filter - to - sql

ohsome planet

ohsome API
ohsome quality APIFull access to all OSM data without 

complex setup!



Upcoming Improvements

37

ohsome dashboard

ohsomeDB
ohsome - filter - to - sql

ohsome planet

ohsome API
ohsome quality API

ǒ provide minutely GeoParquet
files with all OSM changes

ǒ updates for OSM changeset DB
ǒ enrichment with OSM user

experience attributes
ǒ faster geometry building for

complex multipolygon relations



From Dundee to Paris - Timeline
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August 
2026

Shutdown of old 
ohsome API and 

OSHDB

April 
2026

December
2025

ohsome - planet: 
minutely updates

functional

new ohsome API in 
production

performance 
improvements for 

ohsome quality API

January 
2025

user management 
and API keys

March 
2026



OSMlanduse.org 2.0  
FillmissingOSM LU datawith remote sensingbasedclasses
(Sentinel) via deeplearning

Mimic CORINE classification

Schultz, M., Li, H., Wu, Z., Wiell, D., Auer, M., Zipf, A.(2025):OSMlanduse, a datasetof European Union landuseŀǘ мл Ƴ resolution
derivedfrom OpenStreetMap andSentinel-2. Nature Scientific Data12, 750 (2025). doi.org/10.1038/s41597-025-04703-8

https://doi.org/10.1038/s41597-025-04703-8


LaVerDi : Automated National Land -
Cover Change Service
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Knoefel , P., Herrmann, D., Sindram , M., and Hovenbitzer , M.: GERMANYS FIRST CLOUD- BASED WEB SERVICE FOR LAND 
MONITORING USING COPERNICUS SENTINEL- 2 DATA, ISPRS Ann. Photogramm . Remote Sens. Spatial Inf. Sci., V - 3- 2021, 
133Ь140, https:// doi.org /10.5194/isprs - annals - V- 3- 2021- 133- 2021, 2021.

Existing Service by BKG based on remote sensing

New project with HeiGIT extending LaVerDi towards 
continuous monitoring through integrating 
crowdsourced semantics & earth observation data



Marrying Crowdsourced 
Semantics with Satellite Objectivity
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OpenStreetMap

Human - generated collective 
sensor providing semantic 
labels, land - use 
classifications, & real - time 
updates reflecting social & 
infrastructural dynamics

Challenge : 
Subjective, prone to 
omissions and 
misclassifications

Satellite Imagery

Objective, observation 
recording surface state with 
consistent temporal & spatial 
coverage & resolution

Challenge : 
Lacks semantic meaning &
land - use labels

Synergistic Integration

Combined approach achieves 
richer, verified change 
detection capabilities

OSM tells us what changed

Satellite tells us whether it 
really did

This synergy enables detection of true landscape change by leveraging the complementary 
strengths of human interpretation & objective observation.



Completeness Indicator . Ratio of total area 
covered to area covered by OSM LULC data. 
The thresholds for yellow is 0.5, for green it is 
0.85.

Currentness Indicator . Ratio of all OSM LULC data to 
the OSM LULC data last edit in the past 3 years. The 
thresholds for yellow is 0.5, for green it is 0.75.

Ensuring OSM Quality using ohsom e Quality API (OQAPI)



Thematic Accuracy Indicator for LULC OSM data. Each bar shows the F1 -
Score for the match between CORINE & OSM for this class.

Land Cover Thematic Accuracy Indicator . F1- score when matching CORINE data with corresponding OSM 
LULC data. The thresholds for yellow is 0.6, for green it is 0.85.

Ensure OSM Quality Before ML Integration


