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Physics-Dynamics	coupling	strategy
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MPAS-MMM

Fortran	and	C
--

NetCDF
MPI	(MPAS	V4.0	release);	MPI	and	OpenMP	(development	branch)

Eulerian	finite	volume

horizontal	momentum,	vertical	momentum,	density	weighted	potential	temperature,	dry	air	mass,	
scalar	mass	(moisture,	etc)

Runge	Kutta,	third	order

timesplit	HE-VI	integration
finite	volume	and	finite	difference	on	a	C-grid	Voronoi	mesh
hybrid	terrain	following	height	coordinate
finite	volume/finite	difference
shallow-atmosphere,	fully	compressible	nonhydrostatic,	spherical

Eulerian

finite	volume

finite	volume

Horizontal:	Spherical	Centriodal	Voronoi	Tesselation,	unstructured,	C-grid	staggering;	Vertical:	C-grid,	
hybrid	coordinate,	Lorenz	staggering

Arakawa	C-grid

Lorenz	C-grid



120	km	mesh:	40962	cells

between	600	and	720	seconds,	configuration	dependent

physics	dependent

between	600	and	720	seconds,	configuration	dependent

mass	of	dry	air
density-weighted	potential	temperature
tracer	mass

configuration	dependent:	dry	dynamics	(u,	w,	theta)	-	2D	(horizontal)	Smagorinsky	mixing,	4th-order	
2D	constant	hyperviscosity	filter,	2D	horizontal	4th-order	divergence	damping,	3D	divergence	
damping,	gravity-wave	absorbing	layer	(Raleigh	damping	on	w).	

FCT	for	monotonic	or	positive	definite	scalar	transport	-	configuration	dependent.

configuration	and	physics	dependent

see		the	MPAS-Atmosphere	Users	Guide


