
Syllabus of the doctoral examination course 

STUDY PROGRAM: PHYSICAL GEOGRAPHY, GEOECOLOGY AND GEOINFORMATICS 

River Geosystems, River Landscape and Their Management 

1. Fluvial geomorphology 

a) Fluvial geomorphology as a system: internal and external independent (controlling) and 
dependent variables, feedbacks and thresholds, complex response, levels of the river system 
– spatial (river system hierarchy), criteria, interpretation of relationships, and temporal 
(equilibrium states) 
b) Channel morphology – sandy and gravel-bed channels and bedrock environments; 
geomorphological units (steps, waterfalls, rapids, cascades, riffles, shallows, pools (scour 
holes), large woody debris (LWD), bars, bank-related geomorphological units) 
c) Behaviour of the river system – scales, evolutionary pathways, equilibrium states, threshold 
values, hydraulic geometry at-a-station and downstream 
d) Channel planform pattern – number of channels, sinuosity (degree and type), lateral 
stability (meander growth and migration), avulsion, braiding/anabranching (degree and 
character) 

2. Hydrology and hydraulics 

a) Discharge – generation, bankfull stage, flood recurrence interval, frequency and magnitude 
b) Hydraulic fundamentals – discharge and its measurement, hydraulic radius, flow 
resistance, types of roughness, shear stress 
c) Stream power and discharge concepts – Hjulström diagram, Shields parameter, initiation 
and transport of bedload and suspended load, grain-size distribution 

3. Channel sediments 

a) Sediment sources and storage, sediment connectivity, transfer, budget, lithofacies 
b) Stream power and discharge concepts – Hjulström diagram, initiation and transport of 
bedload and suspended load, grain-size distribution 
c) Floodplain forms and processes – landforms, floodplain classification, accretion, floodplain 
reworking 
d) Sediment stratigraphy 

4. Dynamic processes within the channel 

a) Changes in river morphology – causes and consequences 
b) Bank morphology and processes – bank types, bank failures, bank erosion 



5. River landscape and ecological functions 

a) River morphology and river landscape assessment – approaches and methods 
b) River landscape – character, concepts, restoration, flood and sediment management, 
environmental and effective discharge, implications for biota 
c) Ecosystem services and ecological functions of rivers 

6. Methods of river system research 

a) Field surveys (geodetic methods, sampling, discharge measurement, sediments and 
lithofacies) 
b) Application of remote sensing methods (aerial imagery, satellite data, drones/UAVs, 
bathymetry) 
c) Palynological analyses, plant macrofossils, mollusc and pollen analyses 
d) Modelling of rainfall–runoff events 
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