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The primary focus of this work is a comparative analysis using different numer-
ical methods to address the problem of the air contamination by punctual emitters.
This is an important subject matter due to its complexity and its relation with
environmental. Numerical simulation its a useful tool to determine whether polu-
tion concentrations respect regulations or in which level they do not.
The phenomenons related to the process of contaminant emission in the atmo-
sphere are the convection,difusion,reaction among the species and the transitory
behaviour of the problem. These processes lead to the parabolic differential equa-
tions which can be modelled by means of the Finite Element Method. A detailed
study has been done, first with a bidimensional model in a small domain (from
400 to 800 elements) in order to study the specific case of La Oroya (Perú) with a
domain of 17 × 23 Km2 involving around 1500000 elements. Metheorological and
input data have been obtained on advance around this reference case.
MATLAB code for 2D and FORTRAN code for 3D have been used for the ex-
amples. The simulation of the problem includes the wind field interpolation, the
overelevation of the plume, domain discretization and the differential equations
resolutions. An approach on the influence of several difusion matrix values on
different meshes has been made. This work has been based on the project ´´Pre-
dictive numerical models for environmental management”, Ministerio de Ciencia e
Innovación, CGL2008-06003-C03-02. Finally the FORTRAN code has been modi-
fied by means of Least-squares stabilization (LS) for symetric Streamline-upwind
Petrov-Galerkin (SUPG). From the numerical results it can be concluded that the
used models describe correctly the air pollution problem near punctual emitters, in
low vertical diffusion. The finite element stabilized formulation models the prob-
lem without needing higher order aproximations for the temporal discretisation
and can simulate the formation of clean air layers under layers of polluted air in
atmospheric stability conditions.
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