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ABSTRACT

This talk will mainly focus on the applications of partial 
differential equations (PDEs) in geology. On the more 
technical side, this talk will focus on using the Finite 
Difference-based Radial Basis Functions (RBF-FD) method 
to solve groundwater flow equations in a heterogeneous 
geological environment. With this procedure, we combine 
RBFs' strengths in representing complex geometries with 
its ability to discretize differential operators accurately and 
attain a new robust modeling approach for stably and 
accurately computing the solution even in the vicinity of 
active wells mathematically represented as singularities. 
We validate our method and verify its high order of 
accuracy by solving a well-known benchmark problem. 
Numerical results of the work will be presented and 
compared to results obtained with the USGS Finite 
Difference-based software MODFLOW that is customarily 
used by the geological community. Furthermore, a novel 
methodology to solve partial differential equations that 
model fractures in porous media will also be introduced.
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