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Scientific Background and Objectives
Title:
• The main goal of the project  is to create a workflow for forecasting primary productivity and its determining 

climatic factors using remote sensing in the eastern Sahel region

Background:
• Mapping and monitoring the primary productivity in the Sahel region is crucial because the agriculture sector 

usually depends on the physical environment (mainly on soils), and on the variability and distribution of rainfall. 
The soils are generally well-drained and have a thin layer of organic matter, which can support limited 
cultivation and agricultural production. Evaluating the water retention and storage of the soil is an important 
issue.

Objectives:
• Understanding the spatiotemporal variation in primary productivity and its determining climatic factors can play 

a key role in promoting socio-political stability and protecting and restoring ecosystem services, to assist 
decision-makers, and farmers. Given the broad spatial coverage of the eastern Sahel, remote sensing and 
earth observation techniques have a great potential to forecast climate data and primary productivity in an 
objective and reliable manner.
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Study Area

• The Sahel-region is situated on the south part of the
Sahara, it is often called the shore of the desert

• The region covers about 3.1 million km2 of land, with 
407.4 million people. 

• The annual rainfall pattern occurs between 100-600mm
• Temperatures range from 32° to 35° from April to 

July
• Despite the rainfall variability the agriculture and 

livestock are the primary sources of livelihood for 80–90 
% of the population of the Sahel region
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Research Outline

Data sources
• data with a long-term record are preferred for the 

project
• Remote sensing data, precipitation, soil information

(soilgrid, global lithology map, FAO soil info, GLOSIS by
GSP)

Analysis workflow
• Different open software will be explored, such as R, Python and Google Earth Engine

Expected outputs
• The primary productivity maps as the main output of the project will be useful infromation for most African users when 

working with EO data

• Government officials responsible for such activities as the environment, agriculture and animal husbandry will directly 
benefit from the outputs of this project

• The up-to-date data on the dynamics of productivity will promote sustainable agriculture and therefore achieving the SDGs 
with respect to ending hunger and reducing conflicts
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Project Team

Elhadi Adam
University of The Witwatersrand, Johannesburg,
School of Geography, Archaeology and
Environmental Studies, South Africa

My main research area is Remote Sensing (RS) and
Geographic information system (GIS) applications in
applied environmental science and precision
agriculture. I specialize in vegetation mapping and
monitoring.
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African Co-PI European Co-PISolomon G. Tesfamichael
University of Johannesburg, Johannesburg,
Department of Geography, Environmental
Management and Energy Studies, South Africa

My main research area is the remote sensing of
natural resources assessment. Focusing the
quantification of vegetation structural variables and
time-series analysis.

Yegnanew Shiferaw
University of Johannesburg, Johannesburg,
Department of Statistics, South Africa

My main research activities on time-series analysis
of socio-economic dynamics in different parts of
Africa

Gergely Tóth
Institute of Advanced Studies
Kőszeg, Hungary

My main research area is soil fertility assessment,
land use planning, and other soil related analyses.
Soil indicator development on regional, national, and
European levels and land evaluation developments.

Tamás Hermann
Institute of Advanced Studies
Kőszeg, Hungary

My main research area is land evaluation, soil
conservation, and land use planning. He is a GIS
and precision agriculture specialist, dealing with
geostatistical analyses and digital soil mapping.

Virág Zugfil-Maletics
Institute of Advanced Studies
Kőszeg, Hungary

Holds a degree in geography. My main research
area is in database development, collecting
stakeholder interaction and analyse regional
datasets.
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