MSc Specialization in Water and Hydro-Environmental Engineering

Final exam questions

A. Design and Operation of Public Works (BMEEOVKMsFIN02-00)

1.
2.

Modeling of Urban Water Management Systems
Urban Stormwater Management Methods for Mitigating the Impacts of Climate Change

B. Design and Operation of Drinking Water and Wastewater treatment technologies
(BMEEOVKMSFIN03-00)

1.

Treatment of subsurface waters: complex treatment methods, technological schemes,
details of the treatment processes (removal of iron, manganese, arsenic, ammonium ion,
dissolved gases).

. Water quality parameters influencing the efficiency of drinking water treatment

technologies, formation of by-products.

. Characteristics of wastewater; technologies, process sequences, and design considerations

of wastewater treatment.
Characteristics of wastewater sludge; technologies, process sequences, and design
considerations of wastewater sludge treatment.

C. Water Quality Monitoring and Modelling (BMEEOVKMSsFIN03-00)

1.

The principles of monitoring system design, including the parameters to be measured and
the determination of sampling networks and frequencies.

. Sampling methods (surface and groundwater, sediment) and measurement methods (field

and laboratory).

. Typesetting of water quality models, spatial and temporal scales of model parameters, and

input data needs.
Water quality data and status assessment according to the Water Framework Directive (data
collection systems and evaluation criteria).

D. Design of Hydraulic Structures (BMEEOVVMsFIN03-00)

1.

The classification of hydraulic engineering structures, aims, main elements, and their
function, presenting them by means of similar structures around the world.

The structures of water level regulation, river barrages, flood gates, inlet structures,
headworks, and other special structures, their special hydraulic, design, and operation
problems.

Dams and outlet structures of reservoirs, their special hydraulic, design, and operation
problems.

Hydraulic and static stability of the above structures.



E. Hydromorphology (BMEEOVVMSsFIN04-00)

1.

Theoretical description of turbulent flows, up-to-date flow measurement methods
(Navier-Stokes and Reynolds equations, turbulent wall laws, ADCP measurements,
hydromorphological parameter estimations).

Estimation of sediment load of rivers with theoretical approaches, with measurements
and with empirical formula (Fick laws, vertical variation of suspended sediment
concentration, sediment measurements, empirical formula)

Theory and measurement of riverbed morphodynamics (bed shear stress, critical flow
velocities, riverbed material analysis methods, information content of riverbed samples,
bedforms and their relation with the flow variables)

F. Hydrologic Modelling (BMEEOVVMSsFIN05-00)

1.

Derive the continuous, spatially discrete (using a backward difference scheme) state (and
output) equation of the linear kinematic wave for a river section of no lateral in/outflow.
What is the main idea of the Kalman filter and what are its basic assumptions?

What is the most commonly found basic approach of actual evaporation estimation in
hydrological models? What is the problem with it?



