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1. Convection challenges for global models 5. Causal analysis of resolution dependance (Hirt et al., 2020)

D: diurnal/synoptic

= Convection important globally for energy budget and circulation . Formal causal analysis: Resolution R: Resolution onditions
= Models barely resolve deep convection — shallow / early convection on subgrid-scale dependence mostly because updraughts are oo 7,
parametrised; initiation and interaction with environment not fully understood not strong enough at lower resolution (for
= Persistent biases in convection diurnal cycle and organisation, Inner-Tropical Convergence given cold pool intensity) L CP iensity 0.45
Zone (ITCZ); Upscale error growth: Convection uncertainty carries over to large-scale, = Resolution effect on intensity, buoyancy //
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How s_lgrll_flcint are cold pools for convection triggering, diurnal cycle and - Total triggering lifecycle ;33-}5“ ; —
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= How does triggering depend on cold pool properties and on model resolution? triggering per edge area g5 N\ e
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= How does cold pool lifecycle depend on parent convection / environment? age WA
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= Which effects are missing in models, and how could they be parametrised? Timelines of cold pool intensity, 55 | W
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4. Analysis of high-resolution ICON simulations (Hirt et al., 2020) pool fetime and number of cold & 3 B
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= High-resolution HD(CP)2 ICON-LEM-DE simulations over Germany, weather + clouds PO P =E< ° ’ Cold pool de ) ? 4
evaluated against observations (Heinze et al., 2017); 4 days with range of weather situations
05-07-2015, 16:00 29-05-2015, 15:00 06-06-2015, 13:00 01-08-2015, 15:00 = Downdraft mass flux in cold pool correlates with cold pool intensity (not shown) and
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\\Tracked through time with IRT algorithm (Moseley et al., 2019)

between mean cold pool downward mass flux and mean upward mass flux at cold pool edge.
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