3.4.8  Modelling of Hydrometeorological Regime of Vegetative Cover

Agricultural plants are in complex interaction with the environment. The Soil-Plant-Atmosphere system requires permanent support from external sources which are partly man-regulated. So this is the task of agroecology to conduct a research into flows of energy and matter in this system, physical and chemical conversions and biological transformations of mineral and organic compounds. Existence of agroecosystems presupposes purposive anthropogenic activity. It is possible to apprehend the mechanisms of conversions and biological transformations in the system and the anthropogenic influence by the instrumentality of mathematical modelling. It is also used as a means of agroecosystem management. 
The course is intended to provide the studies of mathematical modelling of hydrometeorological regime in vital environment of the cultivated plants and the processes of energy and mass transfer in the topsoil.
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	3.4.8.1
	Basic Principles of Modelling
1. Mathematical Modelling as a Method of Cognition and Means of Management. Features of the Models. Balance Nature of the Models. Sectional Nature of the Models. Simultaneity of Processes in the Topsoil and Variations in their Rate. The Concept of Modelling.
2. Agroecosystem and «Soil – Plant – Atmosphere» System as the Basic Objects for Mathematical Modelling. Structure of the Models. Atmospheric and Ground Environment of an Agroecosystem.
3. Basic Methods of Dynamic Modelling. Modelling Energy and Mass Transfer in an Agricultural Field
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	3.4.8.2
	Modelling Energy and Mass Transfer in the Topsoil
1. Turbulent Transfer Equation. Leaf–Air Exchange Processes. Energy Balance of Vegetation Cover.
2. Radiation Regime of Vegetation Cover.
3. Estimation of Hydrometeorological Regime as an Integrated Task. Quasi-stationarity. Upper Boundary Conditions. Boundary Conditions on Soil Surface. Soil Thermal Conductivity Equation
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	3.4.8.3
	Modelling Productive Process of Field Crops 
1. Modelling Plant Photosynthetic Activity.
2. Modelling Processes of Plant Metabolism, Growth and Development.
3. IT-based Implementation of the Integrated Model of Productivity Formation Process
4. Applied Semiempiric Models of Crop Productivity 
	25
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	TOTAL
	
	75
	24
	16
	35
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