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The Edge Based Finite Volume Discretisation
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NFT MPDATA FRAMEWORK
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Notion of MPDATA

Iterative upwind
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A global hydrostatic model
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A stratified 3D mesoscale flow past an isolated hill
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Stratified (mesoscale) flow past an isolated hill

on a reduced planet

4 hours
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Nonhydrostatic Boussinesg mountain wave

Szmelter & Smolarkiewicz , Comp. Fluids, 2011
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Comparison with the EULAG'’s (structured mesh) results --- very close

with the linear theories (Smith 1979, Durran 2003):
over 7 wavelenghts : 3% in wavelength; 8% in propagation angle; wave amplitude loss 7%
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In an isothermal stratosphere

Isentropes at ¢+ = 60, 90, and 120 min.
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Mesh adaptivity with MPDATA based error indicator
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Static mesh adaptivity with MPDATA based error indicator
Schar Mon. Wea. Rev. 2002

(Recommended mesh cal0000 points)

Coarse initial mesh 80x45 =3600 points and solution

Adapted mesh 8662 points and solution
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Stratified flow past a steep isolated hill

Hunt & Snyder JFM
1980

Smolarkiewicz & Rotuno
JAS 1989
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Hanazaki

, JFM 1989

Low Froude Number Fr=0.3 Flow
Past a Sphere and Hemi-Sphere
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Convective Planetary Boundary Layer Schmidt& Schumann JFM

Smolarkiewicz et al JCP 2013
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Conclusions:

sUnstructured-mesh discretization sustains the accuracy of structured-
grid discretization and offers full flexibility in spatial resolution.

‘NFT MPDATA solvers proved to provide a convenient general
framework for atmospheric model development.

oIt appears that future atmospheric models will likely blend various
equations and numerical methods. Flexible meshes combined with a
differential manifolds formulation are well suited for this purpose.
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