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A finite-volume module for cloud-resolving simulations 

of global atmospheric flows

FVM extended to moist dynamics (with focus on coupling)  synthesis of “dry” FVM

[Piotr Smolarkiewicz, Willem Deconinck, Mats Hamrud, George Mozdzynski, Christian 

Kühnlein, Joanna Szmelter, Nils Wedi (JCP, 2016)] and “moist” schemes advanced in 

[Wojciech Grabowski & Piotr Smolarkiewicz (MWR, 1990, 1996, 2002)]
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Governing (compressible Euler) equations, a physically intuitive form:


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notes:





 recovers dry dynamics


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conservativeness, relative simplicity ,

Eulerian/Lagrangian congruence 

bulk microphysics

Governing equations, actually solved conservation form:
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

e.g. and 
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conservative FV formulation,  positivity of advection, and EU/SL congruence enable 

consistent semi-implicit integration conserving water substance to machine precision 

furthermore, given the operator

completed all explicit integrals  the implicit  integrals follow

saturation condition: 
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Flow chart for the whole system:

and

and

  
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conservative FV formulation +  positivity of advection  +  Eulerian/Lagrangian congruence

enable effective integrations of all-scale PDEs of moist-precipitating atmospheric dynamics,  

while conserving H2O substance to round-off error

The research leading to these results has received funding from the European Research Council under 

the European Union’s Seventh Framework Programme (FP7/2012/ERC Grant agreement no. 320375) 



EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS 10

Further reading: 


