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Stochastic Multicloud Model

® Self-similarity paradigm of tropical convective systems: C
Building block hypothesis of Mapes et al. (2006)

® [attice points take values O,1,2, or 3

® Three order parameters c,d,s taking values | or 0, at a given -

lattice point, depending on whether we have a congestus, a C

deep, or a stratiform cloud, or none, respectively. - -
® A sequence of four states, multivariable Markov chain.

Intuitive transition rules

® A clear sky site turns into a congestus site with high probability if CAPE>0

and middle troposphere is dry.

® A congestus or clear sky site turns into a deep site with high probability if

CAPE>0 and middle troposphere is moist.
® A deep site turns into a stratiform site with high probability.

® All three cloud types decay naturally according to prescribed decay rates.




Stochastic Behaviour and effect on CCWs

Waves in idealized Warm Pool Simulation
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Cloud cover Realization on 20x 20 points lattice: C-0.25, D=1.2
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Captures well observed stochastic behaviour of convection
Peters et al. (JAS, 201 3)

Stochastic Tropical Convection Model vs. Observations
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