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l. Introduction I1l. Methods - 3D Cluster Algorithm

VI. Results - Clusters Properties

Recent empirical studies across a broad range of observational scales have attempted to characterize aspects of convective phenom- Previous studies have tried to connect convective organization
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ena with a view to constraining convective parametrizations. with theories of critical phenomena and statistical physics Pe- The distribution of cluster sizes are present differences for the idealized and the realistic runs. The distributions can be approxi-
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properties, in order to improve understanding about atmospheric convection self-organization processes. Kopelman (1976) for 3 dimensions (where time would be the 1 ()
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We analyse runs from the version 7.5 of the Met Office Unified Model, which is semi-Lagrangian and non-hydrostatic. It has 4km applied to a matrix of 6x6 which sites can be filled (blue) or empty (white). aiﬂznvaﬁ;s.arexfoineeia:tare e 12-6 -
horizontal resolution and 70 vertical levels. The model top is at 40 km and the time step is 30 s. The model physics includes 10:: I
Smagorinsky-type sub-grid mixing in the horizontal and vertical dimensions and a mixed-phase microphysics scheme with three 1VV. Results - Rain rate and water vapor distributions 12-91 0__1 e

components: ice/snow, cloud liquid water, and rain. Almost all rainfall is generated explicitly.
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We also look at how cluster statistical properties change with coarse graining. In this case, we consider ‘Energy released’, which is
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We also analyze real cases of organized convection that resemble the idealized setup. They are centered on the equator where Rain rate r () Integrated column water vapor cwv (d) P e mre
C
rotation effects are at a minimum; have an aggregated (highly clustered) state within at least the middle 5 days of the 15-day 107 107

simulation but still significant mean rainfall during that time; as well as, sufficiently warm sea surface temperatures (SSTs). < 10" Eﬂﬂ g;zgxg; . 10" | Eﬁﬂ gjzgxg; —
The lateral boundary conditions come from ECMWTF operation analyzes (updated every 6 h), as in Holloway et al. (2013). g 102 o : “\i 10 e A | e The rain rate distributions can be approximated with a power law with an exponential tail for the three cases studied.
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Figure 1: We show precipitation and water vapor fields at the beginning, the B for run A.
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middle and the end of the simulation for the three different runs.



