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1. Contact hours  
  Lectures 28 Practicals/Laboratory 42 Others 14 Total 84         
 
2. Objectives:  
Develop capacities to construct, calibrate and validate  a software application capable of modelling  an 
environment system. 
Consolidate knowledge and practice  with a programming language. 
Learn mathematical methods and the use of tools needed for modelling. 
Use  of some  existing models for environmental simulation. 
 
3. Programme:  
I. Introduction 
 a. Concepts: Systems, systems analysis, models (physical, conceptual, mathematical), coding, 
simulation. 
 b. Classification of models: static & dynamic,  empirical & mechanistic, deterministic & stochastic. 
Examples. 
 c. Type of  model commonly used in environmental modelling. 
II. Revision through practical use of complex formulas in Excel, and non-linear regression using solver, 
and numerical integration of differential equations. 
III. Crash-course in  Visual Basic for Applications and practical exercises. 
IV. Modelling and model building 
 a. Objectives modelling 
 b. Structure and formulation of models. 
 c. Calibration and validation of models. 
 d. Sensitivity analysis. 
 e. Errors and uncertainty. 
 f. Practical exercises. 
V. Case studies of construction, calibration and validation of models 
 a. Construction of subroutines for estimation and generation of meteorological variables. 
 b. Computation of the  energy received by a solar panel. 
 c. Growth of a canopy. 
 d. Model prediction of erosion and sediment transport. 
VI. Using a decision support system to manage water resources. 
VII. Presentation and discussion of proposals for group work. 
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5. Assessment:  
1. Realization and discussion of a final work for integration of all the subjects taught during the 
semester 
2. Final test or final exam for all students 

6. Estimativa total de trabalho: 168 Horas 
7.  Data de actualização: 4/3/2011 
 
 


