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2. Aim of the subject:

A discussion of models used for describing the most important (selected) environmental processes. Models’ application and limitation. Developing procedure for selected environmental processes. 
3. Lecture topics/practices topics:

	1
	Introduction; modelling vs. models, what is a model of environmental process, types of computer models, writing a computer simulation model.
	1 h.

	2.
	Black box models. process models, mass and energy balance models, stochastic models. Model formulation and construction. Model calibration and verification. 
Components of rainfall-runoff –sediment yield process. Rainfall as an input to the model; intensity-duration-frequency relationship, PMP. Effective rainfall estimation, estimating IUH, computing hydrographs. Peak discharge vs. rainfall duration. Qmax,p%  & PMF and their importance in design. Example of computer programs: SEGMO, TR-20, TR-55; HEC-1, SWMM.
	3 h.

	3.
	Stormwater detention pond modelling concepts.
	2 h.

	4
	Modeling of soil erosion on a slope and in river catchment (Model of Meyer and Wischmeier, USLE, MUSLE, WEPP). Sediment yield, Instantaneous Unit SedimentGraph – IUSG, and its application in modeling storm event sedimentgraph. IUSG vs. unit pollutograph. 
	2 h.

	5.
	Water quality models of river catchments (which take into account suspended sediment, nutrients, pesticides and bacteria); SWAT, AGNPS. 
	1 h

	6.
	Modelowanie procesu gleba-roślina-atmosfera 

	5 h.

	7. 
	Concluding lecture. 
	1 h.


Projects and seminars:

a) Predicting flood hydrographs from small river catchment under land use changes i.e. urbanization (using “Quattro Pro” own written procedure) 5 x 2 h = 10 hours. 

b) Stormwater detention pond analysis (modeling flood flow reduction with pond volume and outlet designing) – 4,5 x 2 h = 9 hours. 

c) Seminars – students demonstrate application of their own MS problems or present computer models commonly used in environmental application - 3 x 2 godz = 6 godz.

d) Ustalanie wybranych parametrów procesu gleba – roślina - atmosfera
 – 2,5 x 2 godz = 5 godz. 

4. Pass conditions:

· Presenting three projects and conducting a seminar – their are assessed and count 51% together.
· Passing a written exam at the end of the course counts 51%. Letter grades (A–F). 

5. Learning outcomes – skills acquired:

Students will learn: 

· how to select a suitable model class and a particular model for the problem to be solved 

· how to process and prepare data files for different models 

· how to use some well-known models 

· how to interpret, analyse and understand the model output. 
6. Frame programme authors:

Prof. dr . Kazimierz Banasik

Prof. dr  Piotr Hewelke

Dr Leszek Hejduk

7. Faculty/Department:

· Faculty of Engineering and Environmental Science

· Departament of Water Engineering and Environmental Restoration

· Department of Environmental Improvement (l: item 6; proj.: item d)

8. Didactic facilities required:


Computer Lab
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