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FALL3D-8.0 is the new release of the FALL3D model (Folch et al., 2009; doi:10.1016/j.cageo.2008.08.008),
a three-dimensional time-dependent Eulerian model for atmospheric transport and deposition based on the
advection–diffusion–sedimentation equation (Folch et al., 2009; doi:10.1016/j.cageo.2008.08.008). The model upgrade incorporates dramatic improvements both in terms of physics and numerical algorithms and performance. In
terms of model physics, the original tephra transport model has been extended to include mineral dust, radionuclides, and chemistry of SO2 . Besides the existing models describing phenomena such as particle resuspension,
volcanic plumes, gravity spreading in the umbrella region, particle size distribution, and particle aggregation, different new parameterizations have also been introduced in order to describe eddy diffusivity, dry and wet deposition,
and transport of radionuclides. In terms of numerical algorithms and performance, FALL3D-8.0 uses a vertical
σ-coordinate to better capture local terrain effects, a Runge-Kutta forth-order in time explicit scheme, and a much
more efficient high-resolution central-upwind scheme (Kurganov and Tadmor, 2000; doi:10.1006/jcph.2000.6459).
The MPI-based parallelization of the code, written in FORTRAN 90, has also been reformulated in order to dramatically increase its performance on Petascale machines, including a better domain decomposition, parallel I/O, a
parallel preprocess in which coupling with multiple driving meteorological models has been made more efficient,
and a better memory management to reduce communications and improve code scalability. A few examples for
different kind of applications are presented and the improve in code performance discussed.

