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GFDL: Hurricane prediction model NCAR: CAM-3/HOMME, MPAS, EULAG

ECMWF Workshop on Non-hydrostatic Modelling, 8-10 November 2010

Global Non-Hydrostatic Modeling Using Voronoi Meshes:

The MPAS Model

Model for Prediction Across Scales

Based on unstructured centroidal Voronoi

(hexagonal) meshes using C-grid staggering and

selective grid refinement.

Jointly developed, primarily by NCAR and LANL/DOE,

for weather, regional climate, and climate applications

MPAS infrastructure - NCAR, LANL, others.

MPAS - Atmosphere (NCAR)

MPAS - Ocean (LANL)

MPAS - Ice, etc.

Bill Skamarock,  Joe Klemp, Michael Duda,

Sang-Hun Park and Laura Fowler NCAR

Todd Ringler    Los Alamos National Lab

John Thuburn     Exeter University

Max Gunzburger Florida State University

Lili Ju University of South Carolina

DWD & MPI-HH: ICON ECMWF: ...

ECMWF discusses a grid-based scheme for their
next-generation forecast model

See A. Arakawa’s lecture at their

Nonhydrostatic modelling workshop

Nov. 2010



A. Arakawa, ECMWF Nonhydrostatic Modelling Workshop:
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http://www.ecmwf.int/newsevents/meetings/workshops/2010/Non_hydrostatic_Modelling/presentations/index.html



Advantage of Adaptivity: Meteorology

Adaptivity yields increased accuracy & efficiency

• in regions of interest

• in regions with strong, small-scale variability

by simplifying the closure task



Yet – Advantage of Adaptivity: Numerics

Adaptivity yields increased accuracy & efficiency

• for the entire solution

• for user-defined goal functions

by locally targeting the convergence corridor







Challenges set for the MetStröm–Program

• Understanding of the relevant multiscale physical processes

• Understanding of under-resolved numerics

• Numerics-compatible Parameterizations

• Parameterization-compatible Numerics

• Concepts for the control of Grid- and Model-Adaptivity

• Check against observations (
”
the truth“)

• Preferentially Meteorological Applications
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