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SUMMARY: Diagnosis of convective updraft speeds in global climate models is important for two reasons. First, the strength of cumulus updrafts determines the vertical
convective condensate transport and the detrainment into anvils whose microphysical and radiative properties are important to climate feedbacks. Second, cumulus updraft
speeds are also diagnostic of various severe weather phenomena, such as lightning, that contribute to ozone and carbonaceous aerosol climate forcing. The TWP-ICE IOP,
with distinctive convection types of weak vs. strong and deep vs. shallow convection, provides a good opportunity to evaluate a model’s ablility to simulate variable convective
updraft strength. The WRF model, run at CRM resolution (1.3km and 0.6km) and driven with reanalysis and observed T,Q profiles, captures the differences among the
convection regimes and is fairly robust to changes in resolution and parameterizations. The convective updraft speed diagnosed in the GISS Model E SCM from the
thermodynamic profile following Gregory (2001) is similar to that simulated by WRF for the break period when the fractional reduction of parcel buoyancy by entrainment is
increased relative to its nominal value in the GCM. For shallower congestus-type convection during the dry monsoon, the SCM is not able to simulate the lower convection top
even with strong entrainment. For weak active period convection, the SCM overestimates upper troposphere updraft speed even with strong entrainment.
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