
20-GI02 Course description 

Name of the course 
Hydraulics of groundwater (3 ECTS) 
- teacher: Duić, Ž. 

Goals of the course 

present hydrogeological parameters as a function of aquifer geological setting, 

present different types of flow net in aquifers, 

define range of validity for Darcy's linear flow and hydraulic threshold gradient, 

present heterogeneity and anisotropy of hydraulic conductivity, 

present flow in unsaturated zone 

Expected learning outcomes 
(levels 8.2) 

analyze the different types of flow in the aquifer system with regard to the scale 

(spatial and temporal), (0,5 ECTS) 

evaluate the influence of basic physical properties of fluid and porous media on 

hydrogeological parameters, (0,5 ECTS) 

present the relationship between the equipotential surfaces and the streamlines in 

complex flow conditions (heterogeneity and anisotropy), (0.5 ECTS) 

evaluate the methods of interpretation and application of forms for quantification 

of hydrogeological parameters, (1 ECTS) 

analyze fluid flow through an usaturated zone with an emphasis on the influence 

of spatial and temporal scales, and the constraints that hamper the direct 

application of Darcy's law (0.5 ECTS) 

Course content 

Parametric expression of water-bearing properties of the environment. 

Hydrodynamic description of flow in porous media. The general meaning and limits 

of validity of Darcy's law. Filtration parameters field, filtration tensor, the main axis 

of filtration, the transformation of the coordinate system, the ellipse and ellipsoid 

of hydraulic conductivity, speed in the direction of the gradient. Stream functions. 

Physical meaning and interpretation of the flow net, the boundary conditions. 

Modeling methods. Analytical method for the specific boundary conditions and 

identification of hydrogeological parameters. Numerical modeling methods. Water 

in unsatureted soil. Saline intrusion in homogeneous and layered aquifers. Course 

content and methodology of the course is focused on exploring and understanding 

the ways of quantifying the effect of the general properties of water-bearing 

geological environment on the behavior of groundwater, and the acquisition of 

skills to address the specific issues of groundwater flow. 

Forms of teaching (and the 
allocation of ECTS) 

Lectures or Consultations (2 ECTS) and writing a seminar (1 ECTS).  

Evaluation procedures of the 
PhD candidates 

Students are required to prepare a seminar paper and present it to colleagues and 

teachers. The exam consists of an oral part within which the student should 

answer the questions of the subject matter. 

 

 

 


