
Session: B12               Oral presentation 
 
 
Assessing the sensitivity of moist convection to climate change within an idealized 
cloud-resolving modeling framework 
Linda Schlemmer ; Cathy Hohenegger; Jorg Schmidli; Christoph Schur 
 Institute for Atmospheric and Climate Science, ETH Zurich, Switzerland 
Leading author: linda.schlemmer@env.ethz.ch 
 
The use of parametrization schemes for the representation of moist convection implies major 
uncertainties in current climate projections. Here we introduce an idealized cloud-resolving modeling 
(CRM) framework for the study of diurnal convection over land. The framework is used to assess the 
sensitivity of the soil-moisture precipitation feedback and associated heavy precipitation events from 
first principles. The framework enables the development of a diurnal planetary boundary layer and the 
ensuing convection and precipitation. The modeling strategy includes a set-up with explicit convection 
at kilometer-scale resolution and a full set of parametrizations, including a multi-layer soil model. The 
model is run for 30 days. Using a relaxation strategy, approximate equilibrium is reached after about 
16 days. In this state, termed "diurnal equilibrium", the diurnal cycle of moist convection repeats itself 
more or less from day to day. Using this framework we investigate the sensitivity of the diurnal 
convection to changes in atmospheric temperature, lapse-rate and soil moisture content that could 
result from anthropogenic climate change. We confirm that the temperature stratification of the 
environment has a dominant influence on the depth and intensity of convection. If the background 
profile is more stably stratified, more clouds develop and the intensity of convection increases 
considerably. More unstable profiles in contrast lead to deeper convection that continues over a longer 
time span. For warmer atmospheres, the increase of water vapor enhances moreover cloud amount. 
In our idealized framework, an amplification of soil water always leads to an enhancement of 
evaporation that in turn increases precipitation, thus representing a positive soil moisture-precipitation 
feedback. A decrease of soil moisture reduces precipitation amounts and leads to the development of 
very localized precipitation patches. Concerning the distribution of precipitation intensities, we find an 
increase of heavy precipitation events if a warming of the atmosphere goes together with a 
stabilization of the atmosphere as is projected by many climate models. Reductions of soil moisture on 
the other hand decrease precipitation over all intensities. 


