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A Simulation of Cloud Formation

Tatsuo Yanagita

(Tokyo Institute of Technology)

A model for cloud formation is proposed, which consists of the following physical
processes; advection of gas, vapor, and liquid, buoyancy force, diffusion of heat and
vapor, viscosity in the fluid motion, phase transition between vapor and liquid, adiabatic
expansion, fall of droplets by gravity, and descend flow dragged by the fall of droplets.
Representing these processes by a map on a lattice, we have made extensive simulations
of the model, which reproduce diversity of cloud patterns with the changes of the
parameters of the model. Two patterns, corresponding to “SEKIUN” and “SOUUN” are
distinguished by the ratio of cloud area to its perimeter. A phase diagram for these
pattern changes is obtained with regards to the changes of the amount of vapor and the
temperature gradient. Patterns of the three dimensional model are also shown.

Key words: Pattern formation, cloud dynamics, coupled map lattice, chaos.






