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BUILDING FOOTPRINT DATA

How comparable are existing data products for countries in Africa?

BUILDING FOOTPRINTS

Building footprints consist of 2-dimensional outlines (vector polygons) of buildings. There are

3 main sources of building footprint data:

* Authoritative datasets, such as those from national mapping agencies

e VGl initiatives, such as OpenStreetMap

 Automated feature extraction from satellite or aerial imagery, often conducted by

commercial companies
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AN EVOLVING DATA LANDSCAPE

Over the past decade, growth and developments in computing power, machine-learning
algorithms and the spatiotemporal resolution of satellite imagery, have led to rapid
developments in automated feature extraction. Application of these methods to built
infrastructure has led to new national and multi-country building footprint datasets,
available as open geospatial data from multiple sources.
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In settings with well-developed geospatial data
systems, such datasets may complement
existing authoritative sources, but in data-
scarce settings, they may be the only source of
data. With a growing number of building
footprint datasets becoming available globally,
data users need to understand the extent to
which seemingly similar datasets are
interchangeable and their potential
advantages, disadvantages and limitations.

To address this knowledge gap, we review
available building footprint datasets, focussing
on countries in Africa, where there is
considerable data scarcity and previously
building footprint data has been very limited,
with no national datasets from authoritative
sources having been openly released.

Four building footprint data products
were included in our comparative
analysis:

- Ecopia “year 1” — Digitize Africa

- Google version 2 (v2)

- Microsoft (as of January 2023)

- OpenStreetMap (as of January 2023)

DATA APPLICATION

The development of new building footprint data products has increased data availability for urban
areas, but also rural and other data-sparse settings, such as informal settlements. These
developments have led to building footprint data being increasingly used in a wide range of contexts
and applications, including in WorldPop’s work to map and model population.
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HOW COMPARABLE ARE DATASETS? |

Subnational mapping of building footprint counts per administrative level 1 (AL1) unit shows
considerable heterogeneity between the four different data products.

COUNTS OF BUILDING FOOTPRINTS PER AL1 UNIT

A. Ecopia “year 1"

B. Google v2 C. Microsoft (Jan. 2023)
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D. OpenStreetMap (Jan. 2023)

Even within major cities, considerable differences in spatial coverage and dataset completeness are
observed. Creating a binary raster version of each building footprint dataset and comparing these
between data products shows big variations in coverage, shown here for Cairo, Lagos and Kinshasa.
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WHAT IS THE IMPACT?

Aside from differences driven by dataset coverage and completeness, we also see considerable
variations in count and area of building footprints at a local level, between data products.
These observed differences have potentially large impacts when building footprint data are
used in analyses to support research and decision making.

Calculating the median count of building footprints per grid cell (3 arc second resolution)
shows such differences are found across countries, and rural/urban settings — shown here for 3
of the UN Africa Regions, with rural/urban stratification based on GHS-SMOD classes:
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All building footprint datasets conceptually are trying to represent the same thing, but our
analysis has shown that for countries in Africa, existing building footprint data products differ
considerably in their representation of buildings — the datasets are not interchangeable.

Data users therefore need to assess the data for suitability in terms of the context, time period,
spatial scale and use case that is of interest. Data producers can also take steps to enhance
useability of their products, including providing (i) information on both spatial and temporal
coverage of input imagery, and (ii) enhanced data documentation with details of data
processing, footprint geometry and context-specific rates of omission/commission.
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