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Course introduction 
 
Methodologies and applications to 
measure and estimate mass and 
energy exchanges at the soil-plant-
atmosphere continuum 

Plant response to water deficit:  
 
The case of fruit tree crops: water 
savings and stress resistance 

Introduction to Energy Balance 
Measurements 
Net Radiation  
Soil Heat Flux Density 
Sensible Heat Flux Density 
Latent Heat Flux Density 

&
������� '
�����(��� &
������
�

�

�)��#�$�

�*%
�%�	�

Measurement and estimation of 
crop actual evapotranspiration 
ET” 
Measurement of ET 
- Plot scale 
- Plant scal  
 

The FAO AquaCrop model to 
simulate yield response to water” 
Modeling in brief: what, how and 
why 
The growth engines of Crop-Models 
- Carbon driven 
- Solar driven�
- Water driven�

Estimation of ET 
 
The theoretical analysis and the 
physical laws of evaporation. 
 
The resistance approach and factors 
influencing the canopy resistance  
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The FAO AquaCrop Model 
Background 
Model components 
- Climate 
- Soil 
- Crop 
- Management 

Energy Balance 
Surface Renewal theory 
Applications  
Reference Evapotranspiration 
Spatial variation 
Microclimates 

Estimation of ET 
 
Models of canopy resistance 
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The FAO AquaCrop Model 
Calibration of main crops 
Validation results 
Application examples 
Improving water use efficiency 
and crop water productivity 

Estimation of ET 
 
Indirect approach to estimate ET 
 
ET under Mediterranean climate  

 Plant response to water deficit:  
 
The case of vegetable crops: water 
savings and stress resistance 
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Crop Coefficients – Single Kc 
Method 
Bare soil Crop Coefficients 
Field and Row Crops 
Deciduous Trees and Vines 
Mature Crops 
Immature Crops 
Subtropical Orchards 

Students will be directly involved 
through the presentation of their 
research activities on the course main 
topics. We hope for an open 
discussion between students and the 
course lecturers. 

Agricultural ET and Irrigation 
Scheduling 
Basic Irrigation Scheduling 
Water Stress 
Salinity Stress 
Yield Prediction 
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