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SUMMARY

Communities worldwide face significant water challenges, from scarcity to 
contamination, making effective water management crucial, especially in 
agriculture. Regions like northern Egypt struggle with inefficient water use 
due to limited availability of accurate, real-time data on crop water 
needs.Traditional approaches often result in over- or under-irrigation, wasting 
resources and impacting crop yields. Climate change and population growth 
exacerbate these issues. 
The EO Africa Water Resource Management initiative addresses these 
challenges by providing an open-source model that estimates crop water 
requirements via crop evapotranspiration (ETc), offering a scalable, reliable 
solution for optimizing irrigation and enhancing water management practices 
in agriculture.

EO Africa Water Resource Management (WRM)
EO-based support to farmers and planners in irrigation water management

Results

"EO Africa Water Resource 
Management" is an ESA-
funded initiative within the 
EO Africa Explorers 
framework. 

The main goal is to 
demonstrate an open-
source innovative satellite-
based solution to support 
efficient water use 
management in agriculture.

The EO Africa Water 
Resource Management 
project uses multispectral 
and hyperspectral data to 
estimate crop 
evapotranspiration time-
series, easily accessible to 
users through a web 
platform.

By combining cutting-edge 
satellite technologies and 
machine learning, it 
represents a pre-operational 
tool that enables farmers 
and planners to optimize 
water use, fostering 
sustainable agriculture and 
resource conservation.

Methodology

 Upcoming Copernicus missions such as CHIME and 
LSTM will enhance spatial and temporal resolution, 
improving the accuracy and applicability of ETc
models. The modular design of the solution supports 
scalability across diverse agro-climatic regions, 
making it adaptable to other countries.

 Combined with advanced AI and machine learning, 
the system is ready for integration into a fully 
operational Copernicus-based service, offering a 
foundation for sustainable water resource 
management on a continental scale.

 An open-source algorithm, based on the 
“SARE” model (Stand-alone Remote 
Sensing Approach to Estimate Reference 
ET) developed by El-Shirbeny et al. 
(2022), has been realized to estimate crop 
water stress and crop evapotranspiration. 
The algorithm integrates multispectral data 
from Copernicus Sentinel-2, hyperspectral 
data from PRISMA (as a precursor to the 
upcoming CHIME mission by ESA), and 
thermal data from Landsat.

• The model has produced time-series maps 
of crop evapotranspiration (ETc), Crop 
Water Stress Index (CWSI), and the 
Normalized Difference Vegetation Index 
(NDVI) across three growing seasons, 
offering valuable insights into crop 
conditions within the pilot area. These 
results are available via an interactive web 
platform that supports agricultural water 
analysis.

 The prototype serves as a pre-operational 
tool to enhance irrigation scheduling and 
support more efficient water use. It is 
intended to assist policymakers, farmers, 
and land planners in optimizing irrigation, 
minimizing waste, and fostering 
sustainable agricultural practices. This 
initiative also lays the groundwork for a 
future operational service for water 
resource management, demonstrating the 
potential of Earth Observation 
technologies.
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Conclusions

Water loss by crop evapotranspiration 
ETc (mm/day)

Water Loss Index 
(ETc-based)

Crop Water Stress Index
(CWSI)
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Workflow of the adopted methodological approach

Examples of the available maps and dashboards on 
EO AFRICA WRM platform

https://eo-africa-water-management-geonode.planetek.it/

https:///eo-africa-water-management.planetek.it


