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Course annotation

The course aims: acquaint doctoral students with the structure and development of rivers, hydrological, hydrophysical,
hydrochemical  and  geomorphological  processes  in  rivers,  lotic  ecotones  and  their  hydrological  and  ecological
significance.

Hydrosphere. Hydrosphere  components,  their  water  static  and  dynamic  reserves,  water  renewal  time.  Hydrosphere
integrity and discretion. Hydrological objects and processes.

River  basin. Watershed.  Surface  basin  and  underground  basin.  Basin  area  and  volume.  Morphometric,  physical
geographical and economic indicators of the basin. Rivers network structure and hierarchy. Upstream and downstream
specifics.  Elements of  the hydrographic  network.  Horton's  laws. Evolution of  rivers.  River  valleys,  their  elements,
formation and types. The riverbed and its structure. River bottom relief. 

River  runoff. Factors  determining  runoff.  River  runoff  regime.  River  runoff  sources  and  their  classifications.
Hydrographs, their decomposition. Unit hydrograph. Formation of spring floods and rain floods. Flood wave movement
in the river. Hydrological forecasting methods. Types of runoff. Runoff measurements and modeling. River runoff long-
term fluctuations. River regulation. Basin water resources management and its features. Runoff databases, longest data
sequences and possibilities of their use.

River water level fluctuations. Factors determining water level fluctuations. Water level regime indicators. Water level
databases, the longest data sequences in the World, Europe and Lithuania. Relationships between river water level and
runoff.

Sediments  transport  in  rivers. Sediments  formation.  Sediments  flow.  Suspended  sediments  and  their  movement.
Hydraulic size of sediments. Distribution of suspended sediments in stream. Bottom towed sediments. River sediment
flow regimes. River bed deformations. Interaction between stream and riverbed. Movement of bottom sediment waves.
Sediments accumulation. Forms or flowing water erosion. Transverse sediment transport in riverbed. Changes in the
ratio of erosion to accumulation in a river. Annual and long-term riverbed deformations. Types of channel processes.
Channel meandering. Factors determining the geometry of meanders.

River hydrochemistry. Water salinity. Sources of salts. Major ions in river water. Factors determining the distribution of
ions dissolved in water. Hydrochemical classification of rivers. Dependence of water salinity on river runoff sources.
Ranges of river water salinity change in the world and in Lithuania. Water specific electrical conductivity. River water
quality and its classifications. River eutrophication. Water quality monitoring. Water quality management methods.

Thermal  and  ice  regimes  of  rivers. Determinants  of  water  temperature.  Annual  and  multiannual  change  of  water
temperature, its forecasting. Ice phenomena in rivers. Ice jams and their impact on the river regime. The longest data
sequences of ice phenomena in the world and in Lithuania. Changes in river ice phenomena in the context of climate
change.

River (lotic) ecotones. Ecological and hydrological significance of lotic ecotones. Functions of ecotones. Changes of
river ecotones related with river valley evolution and anthropogenic activity in river basin. Influence of aquatic plants on



runoff regime. Effects of channel morphology and runoff on aquatic plants.
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Bedient, P.,Huber, W. C., Vieux, B.. 2013. Hydrology and floodplain analysis. Pearson.
Hingray, B., Picouet, C. Musy, A. 2014. Hydrology: a science for engineers. CRC Press Book.
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