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background

I super-droplet vs. bin µ-physics

I spectral broadening numerics:
I bin (Eulerian-in-size):

-numerical diffusion
-no activation-related attr.

I SD (Lagrangian-in-size):
-spectral sampling issues
-stiff equations (activation)

I general:
-incorporation of fluctuations

I trigger and focus for today:
Morrison et al. 2018 (bin
condensation using MPDATA
vs. Lagrangian numerics)
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MPDATA & MPyDATA

https://github.com/atmos-cloud-sim-uj/MPyDATA

https://github.com/atmos-cloud-sim-uj/MPyDATA


∂t(Gnp) + ∂x(ẋGnp) = 0, G (r) ≡ det(Dp(r)/Dx(r)) =
dp

dx
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mass doubling grid: p = log2(r
3), and surface-proportional coordinate: x = r 2



Lessons learned and prospects

I three-pass infinite gauge variant of MPDATA is a
game-changer here

I proper handling of spectrum coordinate and grid layout
matters

I next steps:
- convergence analysis with different error measures
- Lagrangian test case: ripening & fluctuations (PySDM)



End

Thank you for your attention!

To reproduce above plot (in the cloud) click in the link:
https://github.com/atmos-cloud-sim-uj/MPyDATA

https://github.com/atmos-cloud-sim-uj/MPyDATA

