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The Motivation 
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• Monitoring the changes of  soil and crops in 
agricultural fields throughout the growing season 
is key to increasing the production efficiency.  
 

• In particular, information about the crop 
evapotranspiration (ETc), which represents the 
combined water loss due to evaporation from the 
soil surface and transpiration from the crop 
surface, can facilitate better irrigation planning, 
and ultimately, water use efficiency.  



The Crop Coefficient (Kc) Approach 
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ETc = Kc ET0 

(Allen et al., 1998) 

Reference ET Crop ET 
 



Disadvantages of  standard Kc recommendations 
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• Kc has been shown to vary between sites and 
between seasons. 
 

• Weather anomalies + standard Kc = ETc Error 
 

• Deviations from standard conditions due to 
specific fertilization, variations in crop planting 
density, and stress factors such as pests. 
 

• Spatial heterogeneity in soil characteristics such as 
water holding capacity and nutrients availability is 
not reflected in standard Kc tables 
 



• Synoptic coverage at fixed time intervals. 
 

• Spectral vegetation indices correlated with crop 
characteristics including biomass, Leaf  Area Index 
(LAI), plant height, and yield.  
 

• Spectral vegetation indices correlate with Kc. 
 
 

Satellite Remote Sensing  
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(Duchemin et al., 2006) 



Plar Orbiting Satellites: The Tradeoff  Between  
Spatial, Spectral and Temporal Resolutions 
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Venµs 



Improvement in Specteral Vegetation Monitoring 
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Herrmann et al. (2011) 



Study Area 
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Results 
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Results 
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Conclusions 

11 

• Sentinel-2 is superior to older generations of  public 
domain satellite data in terms of  spatial, temporal 
and spectral resolutions.  
 

• This allows, for the first time, to estimate Kc, an 
important parameter for irrigation management, at 
a high frequency that can support irrigation 
decisions, at a fine spatial resolution of  10 m that 
well captures within field variability, and at higher 
accuracy than before, owing to the sensor’s unique 
spectral bands that cover the red-edge region. 
 

• Venµs offers an even better revisit time than 
Sentinel-2, thus improving the estimation of  Kc. 



Thanks for listening! 


