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Participatory soil mapping in Benin assisted by gamma spectrometry

Background
 Under the threat of climate change and other

hazards, sufficient knowledge about the natural
resources of indigenous populations should be
mandatory.

 In that respect, soils are often neglected objects,
since they are hard to explore and quantify. But they
are the basis of all agricultural production.

 Therefore, a fast approach / technology that allows
us to map this resource is of fundamental
importance.

 Such an approach is provided here, by combining
satellite imagery, indigenous knowledge, and
gamma spectrometry at the village scale level.

 The local participation helps to bridge the language/
knowledge divide between rural farmers and
researchers/extension agents.

Conclusions
 In particular, in cases of limited time or indigenous

knowledge, gamma spectrometry assisted soil
mapping allows us to gain a fast overview of
existing resources in a sufficient spatial resolution
and detail for land use planning.

 Gamma mapping needs a medium investment (ca.
5000€ for the instrument) but very little education.

 In the best case, detected soil units are supported
by laboratory analyses.

 Useful additional information are petrography and
topography.

 Mandatory for the final soil map is the approval by
the local population.

 Users can choose the spatial and content-wise level
of detail and add information layers like property
boundaries, etc..
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Methodology
 The study uses an updated approach that was basically

developed by Reinhardt and Herrmann (2017).

4. Improved soil map

 By adding field and topographic information, it was
possible to delineate nine units that are now being
checked through laboratory analyses and discussion
with villagers.

2.  Sampling scheme

 Depending on the peculiarities encountered in the field
a flexible grid was chosen as sampling scheme in order
to spare time but allow for sufficient spatial resolution.

3. Cluster analysis

 Cluster analysis of the gamma ray readings enabled the
distinguishing of six different mapping units, in tandem
with the indigenous ones.

1. Ethnopedological map

 With our rapid approach (ca. 3h) based on key informant
interviews, only basic soil units could be distinguished
and key occurrences mapped.

Main results

 The indigenous soil types in Boukoussera include
Taaduni, Jaaleri, Baaduni, and Loope.

 Further differentiation was possible through field
mapping, gamma spectrometry and cluster analysis.
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