How can remote sensing

support food security
in Sub-Saharan Africa?
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To face the number of people in structural food insecurity situation
in Sub-Saharan Africa, agricultural policies have been designed in
the last decade to reform land and resources access. However, to be
set up these reforms need up-to-date spatial information about the
land use and the agricultural issues. Earth observation (EO)
technologies, through the use of satellite images, are certainly part
of the solution.

40 years of research in remote sensing data
to produce land information...

... but still few geoinformation services
in Africa, why?

3 fundamentals to ensure the development
of sustainable geoinformation services
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A large panel of Earth observations (EO) data, EO-derived products (vegetation indices,
land use maps, biophysical variables, ... see Copernicus products for example),
and application demonstrations in the domain of food security (Tonneau et al. 2020).
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Interactions with end users are lacking. The technology resource
strategy, largely driven by the institutions of the Global North, is aimed
at transferring data and products that only partially respond to African
demand. The methods used are ill-adapted to African agricultural
systems, which are more diversified and far less documented than
agriculture in the Global North.
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ILLUSTRATION OF THE AGRICULTURAL SYSTEMS DIVERSITY. From left to right: Agroforestry (Kenya), Rainfed
cereals (Senegal), Irrigated rice (Madagascar), Oasis (Marocco), Sugarcane (Senegal). Each image represents

1km?of land © 2015 Digital Globe ; 2015 CNES Astrium, Google Earth, 2015

Geospatial science is a young science that still requires applied
research. But geospatial information in Africa is hampered by
dispersed activities, mainly conducted through one-off projects, often
in competition and uncoordinated when implemented, due to donor
preferences and gaps between the national and regional levels. The
R&D projects have equipped centers, trained managers and
technicians, and launched applications, but the limited duration of
projects has not always guaranteed the maintenance of equipment,
the preservation of human resources and the upgrading of skills.

Geospatial domain is very dynamic, and the data offer and
technologies change very quickly. Organizations and people are not
always able to keep up with them, due to cost constraints to purchase
or update the equipment, or to insufficient networking and training.
Furthermore, the technicians and scientists who were trained abroad
on novel methods, and high-spec equipment are sometimes assigned
to unrelated tasks and cannot use or transfer the knowledge gained
(UNECA, 2017).

The need for governance and coordination is mentioned by all actors
for equipment, infrastructure, data and training aspects. The
importance of pooling resources, through a national and regional
(major continental regions) geospatial information strategy is obvious.

Component 1.

The co-construction of geospatial
information services: structuring a
community of practitioners and users

Operators « Clients (government « Research and universities « Research and universities
agencies) « Private « Private
« Service providers + Government agencies
(public or private)
Information Services Applications Generic products Image
chain . - land use chan  satellite ima - Sentinel-2 (€SA
— .44 N
D
Resources * Market analysis i i i
« specifications « Spatial analysis processing chain

“[...] a satellite image is not a map, let alone a dashboard, and there are
substantial technical and knowledge gaps between satellite images and their
derived products; the latter implies the use of and mixes physical, computer,
thematic and social sciences » (Bégué et al., 2019)

Component 2. Component 3.
Organization of the ecosystem Contribution to the strategies
necessary to the co-construction of and initiatives of national

the informational services coordination
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