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Miso Soup

Warm currents rise; Cold surface currents sink;
Opposite movements cannot take place at the
same time without selbrganization;

Cellular structures emerge; Benard cells

Spontaneous creation of globally coherent patte
out of local interactions
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Convectional and sedimentation dissipative patterns of Miso soup Tsuneo Okubo.
Colloid Polym Sci (2009) 287:1678



Coherent Patterns from Local Interactions

Flock of birds

Behaviour can be reproduced numericaIIQ
with following rules:

1) Keep a minimum distance fromne
another

2) Follow average direction of neighbour
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Model

¢ The Weather Research and Forecasting (WRF) model

¢ Two-moment (bulk) cloud microphysics

¢ Monotonic advection

¢ Cyclic boundary conditions

¢ Aerosol Budget

¢ Nighttime simulations

¢ 60 km x 60 km domaimk =Ay = 300 mAz = 30 mAt =3 s)
¢ 180 km x 60 km domain



Aerosol Effects on Cloud Morphology via Drizzle
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What Controls Precipitation?

LWP= liquid water path (macro)
Ny = drop conc (microphysical)

Rain rate is- 1.5 more sensitive to LWP thanNg
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Precipitation Susceptibility

dinR

dIn N,

ANPrecipitation suscept
precipitation rate to perturbations in cloud drop
concentration

R=rainrate N4 = Cloud drop concentratig

Feingold and Siebert (2009)

R~ LWP*N;”

N



Calculations of Precipitation Susceptibility:
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Satellite Remote Sensing: A -Train
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Stable Equilibria: Attractors
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- The process of transition starts with a positive feedback (precip)
- Once in equilibrium it enters a stable equilibrium
- How nonlinear is the system?



Vertical Velocity
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Global Order from Local Interactions
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Cells compete or cooperate while
interacting with their shared physical
environment




