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Mathematical models can be useful in decision-making pro-
cesses, particularly in complex environmental decision prob-
lems. Moreover, these models provide truly interesting math-
ematical and computational problems. But the final goal is to
supply to the end-user a functional and efficient tool. This im-
plies the need for interdisciplinary collaboration, and the use
of spatial data management tools as Geographic Information
Systems (GIS).

Several models for different environmental problems have been
developed by the authors: a Physical Forest Fire Spread model
(PhFFS) and a High Definition Wind field Model (HDWF).
The PhFFS model is a simplified 2D semi-physical wildland
fire spread model based on conservation equations, with con-
vection and radiation as main heat transfer mechanisms, that
includes some 3D effects and takes into account topography,
wind, fuel moisture content and fuel type. The numerical so-
lution of the model equations involves efficient numerical and
computational tools for simulating real fire events in less than
real time [1, 2, 3]. The HDWF lies in an asymptotic approxima-
tion of the primitive Navier-Stokes equations, with the aim to
provide a 3D velocity wind field, solving only 2D linear equa-
tions [4]. Solving an optimal control problem in which the
wind flow on the surface boundary is the control, the model
provides a 3D wind field adjusted to several meteorological
wind data at some points of the domain [5].

In order to bring these models to the end-user through a readily
accessible, intuitive and easy-to-use tool, a GIS-based interface
has been developed integrating both models [7]. The develop-
ment of this tool is based on the extent of the functionality of
the commercial software ArcGIS, through the Python script-
ing language and Esri’s ArcPy library. This tool also facilitates

the testing and validation process of the models, by automating
and simplifying the spatial data acquisition procedure and the
display of the solution.
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