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ABSTRACT: 
In this talk I will give an overview of the research that I am conducting in the 
construction of new geophysical fluid dynamics (GFD) models. I will begin by 
discussing the motivation for even considering building new models. In brief, the 
reason has to do with improving the conservation properties of the models as well 
as constructing new models which scale on modern computer architectures such as 
commodity-based multi-processor machines (a.k.a parallel computers). The 
numerical algorithms that I have developed all belong to the general class of 
Galerkin methods; however, my area of interest is in element-based Galerkin 
methods which are local Galerkin methods (an example of a local Galerkin method 
is the finite element method). I will give a brief introduction to these methods and 
then move on to discussing three types of GFD models that I have developed based 
on these methods: 1) a global baroclinic atmospheric model, 2) a 2D mesoscale non-
hydrostatic atmospheric model, and 3) a 2D oceanic shallow water model which will 
eventually become a coastal ocean model. I will discuss the performance of these 
models as well as show results for various idealized test cases. The goal of my talk 
will be to introduce the oceanography department to the research that I do with the 
hope that some of you may find a need for some of the tools/models that I am 
developing. For more information on my research please visit the URL 
www.nps.navy.mil/faculty/giraldo. 


