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I will first give an overview of modern Earth system models and how they are used to study the 
Earth's climate.  I will then describe the Department of Energy's new Accelerated Climate Modeling for Energy (ACME) project, including Sandia’s role in numerical algorithms, parallel scalability and computational performance.  ACME is developing a branch of the Community Earth System Model designed to run on the next generation DOE supercomputers.  Adapting simulation codes to these new architectures is expected to be more disruptive than the previous transition from vector to massively parallel supercomputers.

I will then describe some of Sandia's work for the ACME atmosphere component model.  The atmosphere component solves equations of motion modeling the Earth's atmosphere over the entire globe in combination with a suite of physical subgrid parametrizations for convection,
radiative forcing and precipitation.  Our work has focused on the development of a spectral finite element "dynamical core", with the goal of better scalability, allowing for higher resolution simulations and support for unstructured/locally refined meshes.

