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Land and Water Management







All thematic areas are compulsory.
WATER RESOURCES MANAGEMENT
1.  Water management and hydrological cycle, water balance and its components, impacts of climate change on water balance. 
2.  Catchment and its characteristics, rainfall-runoff relations. 
3.  Hydrological processes:  Precipitation, interception, evaporation, infiltration and soil moisture dynamics. 
4.  Modelling of hydrological processes, examples of simple models. 
5.  Hydro-meteorological monitoring and processing. 
6.  Basics of hydraulics: Hydrostatics, hydrodynamics. 
7.  Basics of river physics: Open water flow, meandering, sediment transport, river morphology, hydraulic structures. 
8.  River restoration, requirements and principles, riparian vegetation, water quality in rivers. 
9.  Reservoirs, fishponds, reservoir structures, basics of fishing. 
10. Irrigation and drainage, principles, types and application. 

LAND MANAGEMENT
1. Management of agricultural land - definition, types of land degradation, types of instruments to improve condition of agricultural land. 
2. The history of the European landscape, historical landscape conservation within land management projects.
3. The history and design of land reform approach, the objectives to dismantle the large-scale corporate farms without creating excessive land fragmentation
4. Landscape, farmland and ownership fragmentation - main causes and consequences.
Examples how to mitigate the fragmentation.
5. Farmland rental market, land sales market and land consolidation in Europe in the connection with land management of agricultural land.
6. Common Agricultural Policy in EU, Land management approaches applied by different types of farms. Farmland structure in the Czech Republic and in Europe.
7. Types of data used to create the analyses for improvement of the conditions of landscape pattern (historical and current data and maps, documents used in land management).
8. The plan of common facilities (measures) in the project of land consolidation in the Czech Republic and in Europe (field road network, erosion control, water features, and ecological networks). The challenges in the implementation of this plan.
9. Ecological terrestrial networks in European and national contexts, integrating ecological networks in land management projects around Europe.
10. Protecting and enhancing visual quality of the landscape within land management projects
11. Erosion control within land management projects.
12. The role of land management in ensuring sustainable development, sustainable agriculture and soil protection.

GIS
1. Coordinate Systems (Geographic coordinate systems; Projected coordinate systems; Height measurements; Map projections)
 
2. Geographic data representations (Discrete object conceptualization; Continuous field conceptualization; Vector data model; Raster data model; Scale issues)
 
3. Geographic data display (Nominal, ordinal and numerical attributes; Classification methods; Display techniques)

4. Map design (Types of maps; Map design process; Visual hierarchy; Map elements)

5. Geographic data acquisition and sources (Data acquisition methods; Data sources; Open data)
 
6. Geo-databases (What is database?; Relational databases; SQL; Databases in ArcGIS)
 
7. Spatial Analysis – vector (attribute operations; overlay analyses)
 
8. Spatial Analysis – raster (Spatial interpolation; Digital terrain analysis; Map algebra, Logical operations)



HYDROLOGICAL MODELLING
1. Hydrological models, their classification, basic principles of hydrological systems, uncertainty of hydrological modeling
2. Calibration and validation of hydrological models
3. Calibration and validation statistics, AME, ME, NS, RMSE, MSE, NS, persistency index etc.
4. Black models, linear model for runoff forecasting, AR model for runoff forecasting, parameter estimation
5. Neural network models for forecasting of hydrological time series, parameter estimation, ANN architecture
6. Grey box models, linear reservoir, nonlinear reservoir, Q-S relationship, finite difference method for descrition of mass balance of reservoir oriented models
7. Lumped grey box models for the description of water balance: PDM model, HBV model, Bilan model
8. White box models their principles, hillslope overland flow models, St equations for overland flow models, finite difference methods
9. Optimization algorithms for calibration of hydrological models
10. Event based rainfall runoff models, components, effective rainfall, baseflow separation methods
11. Unit hydrograph theory, basic principles of unit hydrograph theory, S curve, type of unit hydrographs
12. Nash model of unit hydrograph, Diskin cascade, Clark unit hydrograph model
13. Linear time invariant transfer function model, izochron model, ordinary least squares and the estimation of discrete form of unit hydrograph, TA curve histogram of isochrones
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Web pages
Richard Knippers, Geometric Aspects of Mapping. 
Link: http://kartoweb.itc.nl/geometrics/index.html
Intergovernmental Committee on Surveying and Mapping, Fundamentals of Mapping. 
Link: http://www.icsm.gov.au/mapping/index.html
ESRI, Environmental systems research institute. Link: http://resources.arcgis.com/en/help/
Penn State University, Nature of Geographic Information. 
Link: https://www.e-education.psu.edu/natureofgeoinfo/
Carlos A. Furuti, Map Projections. 
Link: http://www.progonos.com/furuti/MapProj/Normal/TOC/cartTOC.html
Richard Knippers, Geometric Aspects of Mapping. 
Link: http://kartoweb.itc.nl/geometrics/index.html
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