
Small area population 
estimation



Demographic data challenges

Coarse resolutionOutdated Incomplete
Inaccuracies, 

missing 
populations



The goal: gridded population estimates
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Settlement extents Custom e.g. specified 
proximity/distance

Gridded population data: Flexibility in aggregation of population 
estimates

Image 1 Image 2 Image 3

Estimated 
population:
1547

Within 5km distance
Pop: 
2360

Pop: 
4862

Administrative units / 
Health units





https://blog.google/technology/research/open-buildings-ai-powered-maps-for-a-changing-
world/



Mapping correlates of demographic variations
Neighbourhood 

types
Residential buildings

Building damage

Land Use/
Cover

Mobility patterns



Statistical models: leveraging geospatial data 
and spatial relations to map populations



-What are the needs?
-What data exist to meet 

these needs?
-What skills exist to 
design solutions?

-Co-develop outputs and 
training plans and work 

together

Co-development



www.worldpop.org/global-engagement
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https://www.worldpop.org/case_studies/mapping_afg_pop/

Afghanistan: Moving on 
from 1979 projections



Leasure et al (2020) PNAS; Boo et al (2022) Nature 
Comms

Nigeria + DRC: Modelling 
from bespoke surveys to 
support vaccine delivery



https://data.humdata.org/dataset/cod-ps-ssd

South Sudan: Population 
estimation survey for new 

national statistics



https://wopr.worldpop.org/?PNG/Population, www.nso.gov.pg/statistics/population 

Papua New Guinea: Use 
of health campaign data



Sanchez-Cespedes et al (2023) Population Studies

Colombia: Filling census 
gaps using satellite and 

social cartography



Darin et al (2022) Population, WorldPop and INSTAT (2022) 10.5258/SOTON/WP00745 

Mali + Burkina Faso: 
Use of census mapping 
and incomplete census 

data



https://wopr.worldpop.org/?ZMB/Population

Zambia: Use of routine survey 
listings and census validation



2000-2030 age/sex structured subnational 
census/projections, aligned to UN World 

Population Prospects numbers

Scaling up: globally consistent gridded estimates



Living atlas image

Female Male

www.portal.worldpop.org/demographics
www.portal.worldpop.org



Disaster impacts: 
rapid estimates

Health system 
denominators

Global health 
metrics

Population 
exposure



Key messages

• ‘Traditional’ datasources (e.g. census, surveys) remain vital…..
• ….but they can be outdated, incomplete and unreliable in some 

settings.
• ‘New’ datasources (e.g. satellites, GPS, phones) can help 

compliment traditional sources – but they are not perfect: need to 
understand limitations, measure/use uncertainty metrics.
• Local ownership, partnership and co-development with decision 

makers are vital for sustainable uptake and use.



https://wpgp.github.io/bottom-up-tutorial/

Training materials

https://data.worldpop.org/repo/docs/leasure2021small/
https://data.worldpop.org/repo/docs/lazar2021poprf 



www.worldpop.org
@WorldPopProject

Further details

A.J.Tatem@soton.ac.uk

https://gkhub.earthobservations.org/packages/yztvc-2r753

https://gkhub.earthobservations.org/packages/b0rhf-h1878


