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Traditionally, groundwater flow models, as well as oil reservoir models, are based on the block centered finite difference 
method, in which the hydraulic heads (pressures) in the grid block centers are the primary variables. Well known models 
based on this approach are MODFLOW (groundwater), Eclipse and MoRes (oil and gas). Such models are well proven 
and robust; their underlying principles are well understood by hydrologists and petroleum reservoir engineers. Nevertheless, 
the desire to improve the block centered finite difference paradigm has always been alive, for instance to be able to 
apply deformed grid blocks, or to model anisotropy that is not aligned along the coordinate axes. Recently, renewed 
interest has arisen in an alternative based on stream functions, not only to mitigate the above-mentioned limitations of 
the "paradigmatic model," but especially for its promises to inverse modeling. This paper introduces a 3-D stream 
function, its gauging, and its testing by comparing some synthetic forward modeling problems to results obtained by the 
conventional method.  

Abstract ID#: 4915 
Password: 158940 
Title: Comparison of two mathematical models for 3D groundwater flow: block-centered heads and edge-based stream 
functions 
Topic Selection: Innovative Tools for Ground Water Characterization 
Preferred Presentation Format: Podium  
Submitter's E-mail Address: gademmoh@vub.ac.be 

First author 

Presenting Author 
Getachew Adem, PhD, student 
Hydrology and Hydraulic Engineering 
Vrije Universiteit Brussel 
Pleinlaan - 2 
Brussels, 1050 
Belgium 
Phone Number: +32-2-6293062 
Email: gademmoh@vub.ac.be  
Alternate Email: getachewadem@yahoo.com -- Will not be published 
 
Bio: Getachew Adem was born in Ethiopia in 1979 and is a holder of Master of Science degree in Water Resources 
Engineering (Hydrology) from Vrije Universiteit Brussel (VUB), Belgium in 2005 and a post graduate diploma in Water 
Resources Engineering from Katholieke Universiteit Leuven (KUL), Belgium in 2004. Currently, he is working as a PhD 
student and teaching assistant in the Department of Hydrology and Hydraulic Engineering in VUB since 2005. Before he 
came to Belgium for further study, he had been working as Assistant Lecturer in Arba Minch University, Ethiopia.  
Student Status: Yes 
Grad Student: Yes 
School: Vrije Universiteit Brussel 
Advisor: Prof. F. De Smedt 

Second author 

Zijl Wouter, Dr. 
Groundwater Hydrology 
Netherlands Institute of Applied Geoscience (TNO) 
Princetonlaan - 6 
Utrecht, 3508 
Netherlands 
Phone Number: +31-30-2564957 
Email: wouter.zijl@tno.nl  
Alternate Email: wouter.zijl@gmail.com -- Will not be published 
 
Student Status: No 

Third author 

Abstract #4915 



Okke Batelaan, Prof. 
Hydrology and Hydraulic Engineering 
Vrije Universiteit Brussel 
Pleinlaan - 2 
Brussels, 1050 
Belgium 
Phone Number: + 32-2-629 30 39 
Email: batelaan@vub.ac.be  
 
Student Status: No 

Fourth author 

Florimond De Smedt, Prof. 
Hydrology and Hydraulic Engineering 
Vrije Universiteit Brussel 
Pleinlaan - 2 
Brussels, 1050 
Belgium 
Phone Number: +32-2-629 35 47 
Fax Number: +32-2-629 30 22 
Email: fdesmedt@vub.ac.be  
 
Student Status: No 


