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ÅMap integrated precipitable water vapour and tracking 
convective storm systems ς improve forecast in Africa 

ÅProvide Calibrated high grade maps and time series of soil 
moisture, surface energy fluxes, and floods 

ÅProduce accurate maps of land cover, land use and crop status 

The TWIGA project 

ÅTransforming Weather Water data into value-added Information 
services for sustainable Growth in Africa 

ÅDeveloping market oriented services 

ÅValue addition 
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Soil Moisture Modeling 

ÅCombination of SAR and optical data 

ÅCouple of Oh and Water Cloud Models (Ὢ) 
Ɑ╥╥ȟⱭ╗╥ ὪⱣȟ╝╓╥╘ȟ╪ȟ╫ȟ▓▼ȟ╜  

ÅObservations 
ÅⱭ╥╥ȟⱭ╗╥:   Radar backscatter coefficients 
ÅⱣ:   Incidence angle 
ÅNDVI:   Normalized Difference Vegetation Index ( )  

ÅEmpirical parameters 
Åa:   ±ŜƎŜǘŀǘƛƻƴΩǎ ǊŀŘŀǊ ŀƭōŜŘƻ 
Åb:   ±ŜƎŜǘŀǘƛƻƴΩǎ radar attenuation 
Åks:  Soil roughness 

ÅParameter to be estimated 
ÅM:   Surface soil moisture 
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Calibration with In-Situ Data 

ÅIn-situ soil moisture at 10 cm 
depth 
Åfour stations in Ghana, every 30 

minutes, May ς Oct. 2019 

ÅHierarchical Bayesian regression 

ÅPosterior distributions for each 
Land Cover (ESA-CCI-LCv1) type 
(with an in-situ station) 

Ɑ╥╥ȟⱭ╗╥ ὪⱣȟ╝╓╥╘ȟ╪ȟ╫ȟ▓▼ȟ╜  
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Mapping Algorithm 

Å╜
άⱭ╥╥ȟⱭ╗╥ȟⱣȟ╝╓╥╘ȟ╪ȟ╫ȟ▓▼ 

ÅNeural Network  
ÅSynthetical dataset (with f) 

 

 

 

 

ÅCalibration  
År2 = 0.890 

ÅRMSE = 0.042 m3/m3 

simulated soil moisture (m3/m3) 
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╜ Ɑ╥╥ Ɑ╗╥ Ᵽ ╝╓╥╘ ╪ ╫ ▓▼ 

0.289 0.767 0.386 40.748 0.060 0.361 0.092 3.867 

0.067 0.446 0.281 34.673 0.024 0.303 0.061 3.583 

... ... ... ... ... ... ... ... 
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Time series of 
soil moisture 
maps 
Å80km x 80km in 

Ghana 
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