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OUTLINE 
 

 

 

 

1. Introduce NEW Groundwater Model tracking 

Contaminant Dynamics in Groundwater flowing 

through fissures (cracks) in rock matrix via schematic 

diagram. 

 

2. Present coupled PDE (Partial Differential Equation) 

representing model. 

 

3. Describe terms and parameters in PDE model. 

 

4. Describe Galerkin finite element method to 

numerically estimate model solution. 

 

5. Briefly discuss convergence results. 

 

6. Discuss use of supercomputing regarding numerical 

scheme. 

 

7. Mention future Research. 

 

 

 

 

 

 

 



Page 3 of 8 

 

 

SCHEMATIC DIAGRAM 
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PDE MODEL 
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FINITE ELEMENT METHOD 
 

 

Define weak solution as follows: 

 

 

 

where 

 

  and    

  

together with initial condition 

 

. 

 

For computational purposes: 

 
 

FINITE ELEMENT GRID 

 

 

  for   

 

and 

 

  for   
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FINITE ELEMENT APPROXIMATION 
 

 

 

and  

 

 

 

where   and  represent linear spline 

functions acting as approximating elements 

 

 

COMPUTATIONAL PROBLEM 

 

 

 

 

and 
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GRAPHICAL ILLUSTRATIONS 
 

 
 

Figure 1: Square of Step Size vs Relative Error of C 
 

 
 

Figure 2: Square of Step Size vs Relative Error in M 
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FUTURE RESEARCH 

 

 

1. Apply Model Results to Experimental Data 

 

2. Introduce use of Super-Computing thereby enabling 

applicability to real-world much larger domains in space 

and time 
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