
An Online Tool for Sizing 
Groundwater-fed Solar Irrigation 
Systems in Sub-Saharan Africa

Hua Xie
International Food Policy Research 
Institute
April 18, 2023



www.cgiar.org

Overview

• To provide spatial analysis functions for solar irrigation system sizing

• Target users: policy makers, international donors, private investors and farmers

Geodatabase GIS web server
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Background



www.cgiar.org

Analysis setting

• Crop
❑ Maize ❑ Wheat ❑ Rice

❑ Sorghum ❑ Millet ❑ Tomatoes

❑ Onions ❑ Chickpeas ❑ Common beans

❑ Cowpeas ❑ Sugarcane ❑ Banana

• Growing season

• Irrigation method

❑ Rainy season ❑ Dry season

❑ Flood irrigation ❑ Drip irrigation



www.cgiar.org
Xie et al. (2021)

Solar sizing: Model
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Base maps

Data type Source

Solar irradiance PVGIS (https://ec.europa.eu/jrc/en/pvgis)

Precipitation CHIRPS (https://www.chc.ucsb.edu/data/chirps)

Reference ET CRU (https://crudata.uea.ac.uk/cru/data/hrg/)

Aquifer properties

British Geological Survey 

(https://www2.bgs.ac.uk/groundwater/international/

africangroundwater/mapsDownload.html)

Groundwater irrigation suitability IFPRI
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Groundwater Irrigation Suitability for Maize 
in Sub-Saharan Africa

Xie et al. (2021)

Category Inclusion criteria Data source

Cropland extent Cropland percentage > 0
1 km global IIASA-IFPRI cropland 
percentage map (Fritz et al., 2015)

Slope < 8%
Shuttle Radar Topography Mission 
(SRTM) digital elevation data

Groundwater depth < 50 m
British Geological Survey digital 
groundwater maps of Africa 
(MacDonald et al., 2012)

Groundwater 
productivity

> 0.1 liter/second
British Geological Survey digital 
groundwater maps of Africa 
(MacDonald et al., 2012)

Agro-climatically 
attainable yield

> 0 under irrigation
IIASA-FAO Global Agro-ecological 
Zones (GAEZ) (Fischer et al. 2012)
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Input parameters

Xie et al. (2022)
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Solar sizing: Results
Irrigation water demand(mm H2O) Size of solar module (kWp)

Maize + dry season + flood irrigation Xie et al. (2021)
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Breakeven cost (USD/Wp) Reclassified (USD 2.5/Wp)

Solar sizing: Results

Maize + dry season + flood irrigation Xie et al. (2021)
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Next steps

1. User interface design

2. GIS web service programming

3. Climate change impact assessment
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