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Smart Mobility

Location-based Services 
& Navigation

Geoinformation for
Humanitarian Aid

Supporting Disaster management
& Sustainability

Big Spatial Data
Analytics

Data Mining & 
Machine Learning 

using open GI 

HeiGIT gGmbH : Heidelberg Institute for Geoinformation Technology

e.g. 
• Emergency Routing / Navigation
• Healthy / Pleasant Routing
• Specialized Wheelchair Routing
• POI service

e.g. 
• Disaster Routing / Logistics
• Improving OSM data
• Damage assessment / Exposure

Modeling
• Healthcare Access 
• Mobile Crowdsouring

(MapSwipe)

e.g. 
• OSM data quality (analysis & 

improvement)
• Data products via machine learning
• Predicitve Analytics
• Maps (e.g. climate protection map)
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openrouteservice API & Ecosystem

Clients / libs

openrouteservice-py

openrouteservice-r

QGIS: ORS Tools

JavaScript

VROOM

Disaster Routing

maps.openrouteservice.org

APIs

/directions

/isochrones

/matrix

/geocoding

/poi

/maps

/optimization

openrouteservice.org
Sign up for free!

Neis, P. & Zipf, A (2008): OpenRouteService.org is three times “Open”: Combining OpenSource, 
OpenLS and OpenStreetMaps. GIS Research UK (GISRUK 08). Manchester.

http://maps.openrouteservice.org/
https://openrouteservice.org/
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Covid-19 accessibility to healthcare in SS Africa

Access of Population 60+ to
primary healthcare facilities

– Healthsites.io

– OSM street network

– Statistics for each country

Geldsetzer, P.; Reinmuth, M.; O Ouma, P.; Lautenbach, S.; A Okiro, E.; Bärnighausen, T.; Zipf, A. (2020): Mapping physical access to health 

care for older adults in sub-Saharan Africa and implications for the COVID-19 response: a cross-sectional analysis The Lancet Healthy
Longviety. https://doi.org/10.1016/S2666-7568(20)30010-6

https://www.sciencedirect.com/science/article/pii/S2666756820300106
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Global Open Healthcare Access Map

https://apps.heigit.org/healthcare_access

- Access to health facilities / share of population
- Primary healthcare / secondary / both types

- Different scales & units
1. Country

2. First admin level (State, district)

3. Second admin level (district, province) some countries only

4. Hexagons (ISEA3H, zoom level 8)

https://apps.heigit.org/healthcare_accesdifferent
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Healthcare Accessibility COVID 19 temporal vaccination centers

- Travel time to closest COVID-19 
vaccination center
- per federal state (German rule)

– ORS & OSM vaccination center sites

- Majority of population in less
than 30 minutes driving time but 
regional differences
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OSM Data sources
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Completness of Health Facilities in Sub-Sahara Africa
Kemri vs OSM

http://ohsome.org
http://giscienceblog.hd.de/2020/04/17/osm-completeness-of-health-facilities-in-sub-sahara-africa

http://giscienceblog.hd.de/2020/04/17/osm-completeness-of-health-facilities-in-sub-sahara-africa/
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Example: Healthcare in Subsahara-Africa (hospitals with bed tag)

November 2020 - before the campaign

results

December 2020 - after the campaign

http://ohsome.org

http://ohsome.org/
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Healthcare Accessibility after disasters

− How resilient / vulnerable is the
infrastructure in face of disaster?

− Example impact of 2013 flood
event on road network
connectivity & access
to health sites in Jakarta

− Analysis of effect of flood on
− accessibility to hospitals & clinics
− demand (population) &

supply (bed capacity) relationship
− Accessibility assessment based on ORS Klipper, I.; A. Zipf, S Lautenbach (2021):  Flood Impact Assessment on Road 

Network & Healthcare Access at the example of Jakarta, Indonesia. 
AGILE GIScience, 2,4, doi.org/10.5194/agile-giss-2-4-2021   

https://agile-giss.copernicus.org/articles/2/4/2021/
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Covid-19 Vacciantion Center Routing App 

− OSM

− ORS

− Germany

− mobile client
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Wheelchair routing in openrouteservice



heigit.org --- uni-heidelberg.de/gis

USAID - Global Health Supply Chain

− Use ORS (Matrix API) in own Logistics-Software „Last Mile Optimization“

− Distrbute goods (Medicine) von Frachtzentren zu recipient
medical value ca. 120 Mio US$ p.a. in Sambia, to >1.800 clinics, health facilities

− Pilot Sambia: ZAMMSA. Challenge:  DATA 
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DisasterORS (Mozambique avoid flooded areas, Ahrtal, Copernicus) 
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Healthy routing with ORS

23

Novack, T., Wang, Z., Zipf, A. (2018): A System for Generating Customized Pleasant Pedestrian Routes Based on OpenStreetMap Data.

Sensors, 2018, 18, 3794. 

https://doi.org/10.3390/s18113794
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HEAL – Heat stress avoiding routes

24
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Solar Radiation index of streets in HeidelbergSolar radiation index of streets in Heidelberg

Model using buildings + vegetationModel using buildings only

1.July, 12 pm 1.July, 12 pm
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Shadow route versus shortest route (HD)

Shadow route vs. shortest route

Shadow route Shortest route
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Thank you! Questions?

Feel free to share your needs & requirements.

Ideas for improvement welcome! 

We love to collaborate!

Thank you!

Prof. Dr. Alexander Zipf
zipf@uni-heidelberg.de

zipf@heigit.org

mailto:zipf@uni-heidelberg.de
mailto:zipf@heigit.org

