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I was here last year… And now I’m back!
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Estimating Population with Earth Observation
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What kind of building is this?
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Zoom out to gain spatial context
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Graphs offer a natural representation of the 
geographical data.
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Mozambique’s 
Administrative level 1 areas

Extract & Aggregate EO data 
with GeoFlo! Visit Repo



Using graphs with a Graph Neural Network 
(GNNs) to incorporate spatial context
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Data Science Unit 8

To predict population density across administrative areas in Mozambique, 
using satellite-based features and spatial relationships with a GNN.

Graph Creation GNN Training and Population 
Density Prediction



No method wins everywhere…
Why do GNNs win in some countries, not others?

9

countries where a GNN method 
gave the best estimate

12 / 28

Ran several test to understand why GNNs outperformed 
baseline, and vice versa.

None of these tests separated the GNN winners from the 
losers — when GNNs help remains an open question.



Graphs work for geographic data… in data-
rich settings
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US postcodes · proprietary 
behavioural + search data

single city · census + street-view · 
explicit spatial regularisation

Our Setting:

• 28 sub-Saharan 
African countries

• open EO + OSM 
only → sparse and 
noisy.



Issue #1: Data Quality / Missingness Problem
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Issue #2: Data availability across time



Issue #2: Data availability across hierarchies
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Fix #1: Turn data problems into extra signal 
the model can learn from
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Fix #2: Using both Spatial & Temporal Context
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Hierarchical Spatial Graph 
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Spatial graphs at multiple points in time
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Spatio-temporal graphs at multiple points in time
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Spatio-temporal graph with population labels 



Summary
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• Using ALL available data for a country across a large time

• Using data quality and data missingness issues with the features

• Turning out-of-date coarse census population information into finer-
grained estimates with both spatial & temporal context

GeoFlo Repository
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