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Data for modelling: 
Buildings and settlements



Geospatial building/settlement datasets

• Vital datasets for population modelling

• Multiple uses:
• Identifying unpopulated areas (use as a mask / spatial constraint)

• To guide collection of enumeration data

• As a modelling unit

• As covariates in modelling population



Building footprint data

Main sources:
• Authoritative datasets e.g. from national mapping agency
• "Volunteered Geographic Information” initiatives – e.g. 

OpenStreetMap
• Automated feature extraction from satellite imagery
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A rapidly evolving data landscape:



Microsoft building footprints

https://github.com/microsoft/GlobalMLBuildingFootprints

→ Openly available

https://github.com/microsoft/GlobalMLBuildingFootprints


Google building 
footprints
→ Openly available
→ New release Sept 19th

https://sites.research.google/gr/open-buildings/

https://sites.research.google/gr/open-buildings/


https://research.google/pubs/high-resolution-
building-and-road-segmentation-from-sentinel-2-
imagery/

2016-2023 annual datasets of 

building location and height 

across most low and middle 

income countries



Extracting your own building footprints from imagery



Building footprint datasets
Constraining modelled population estimates

All grid cells with 1 or more buildings are 

considered to potentially have population

● Based on building footprint centroid
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Constrain to areas of settlement - e.g. derived from building 

footprints





Building 

footprints



● Deriving metrics from building footprints:

○ Building count

○ Building area (min, max, mean, total, sd)

○ Building perimeter (min, max, mean, total, sd)

○ Count of building vertices (min, max, mean, total, sd)
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Building footprint datasets
Building metrics as covariates



Building densities, counts, area, 
lengths per 100m grid cell: means, 

totals, variances

Residential/non-residential

Jochem et al (2019, 2020), Dooley et al (2020), Lloyd et al (2020) www.worldpop.org

Settlement/Neighbourhood 
types

Extracting additional value 
from building footprints



Neighbourhood types, building statistics

Jochem and Tatem (2021) PLoS ONE 



Residential status

Lloyd et al (2020) Remote Sensing 



Building type

Chen et al (2020) Remote Sensing 



Abandoned settlements

https://ij-healthgeographics.biomedcentral.com/articles/10.1186/s12942-019-0175-y



Building damage mapping



Refugee camp data



Global open datasets

Global Human Settlement Layer World Settlement Footprint

Berlin Liubliana Paris Tokyo Delhi Accra

OpenStreetMap



Animation of settlement growth 



Degree of Urbanisation
➢ A settlement classification based on population 

density, size and contiguity

➢ An internationally harmonised classification of the 

urban-rural continuum

➢ Developed for international comparison, endorsed by 

the United Nations Statistical Commission in March 

2020

➢ It is designed to complement, not replace, the 

national definitions used by statistical offices

➢ Detailed website with open source, easy to use tools

and documentation: 

https://ghsl.jrc.ec.europa.eu/degurba.php

Example Ghana: From population grid to settlement grid.



Building density/height, 

remoteness, topography, 

distance to markets, land 

cover, infrastructure density, 

household sizes, ethnicity, 

religion, livestock densities, 

climate, waterpoints, 

building type….and 

more….!

Capturing the drivers and 
correlates of 

demographic variations



Geospatial library

www.worldpop.org
https://wopr.worldpop.org; Dooley et al (2020)

https://wopr.worldpop.org/


Questions?


