
Geophysical Research Abstracts
Vol. 17, EGU2015-9608, 2015
EGU General Assembly 2015
© Author(s) 2015. CC Attribution 3.0 License.

Efficient discretization in finite difference method
Evangelos Rozos (1), Antonis Koussis (2), and Demetris Koutsoyiannis (1)
(1) Department of Water Resources and Environmental Engineering, School of Civil Engineering, National Technical
University of Athens, Heroon Polytechneiou 5, GR-157 80, Zographou, Greece, (2) Institute of Environmental Research and
Sustainable Development, National Observatory of Athens, Ioannou Metaxa & Vasileos Pavlou, GR-152 36, Palaia Penteli,
Greece

Finite difference method (FDM) is a plausible and simple method for solving partial differential equations. The
standard practice is to use an orthogonal discretization to form algebraic approximate formulations of the deriva-
tives of the unknown function and a grid, much like raster maps, to represent the properties of the function domain.
For example, for the solution of the groundwater flow equation, a raster map is required for the characterization
of the discretization cells (flow cell, no-flow cell, boundary cell, etc.), and two raster maps are required for the
hydraulic conductivity and the storage coefficient. Unfortunately, this simple approach to describe the topology
comes along with the known disadvantages of the FDM (rough representation of the geometry of the boundaries,
wasted computational resources in the unavoidable expansion of the grid refinement in all cells of the same col-
umn and row, etc.). To overcome these disadvantages, Hunt has suggested an alternative approach to describe the
topology, the use of an array of neighbours. This limits the need for discretization nodes only for the representation
of the boundary conditions and the flow domain. Furthermore, the geometry of the boundaries is described more
accurately using a vector representation. Most importantly, graded meshes can be employed, which are capable of
restricting grid refinement only in the areas of interest (e.g. regions where hydraulic head varies rapidly, locations
of pumping wells, etc.). In this study, we test the Hunt approach against MODFLOW, a well established finite dif-
ference model, and the Finite Volume Method with Simplified Integration (FVMSI). The results of this comparison
are examined and critically discussed.


