
On the edge of a loudDetailed studies on loud-environment interationThijs HeusOtober 9, 2008In my talk, I will fous on the interation between individual umulus loudsand their environment. We attak this problem with a ombination of detailedlarge-eddy simulations (LES) and air-plane observations.The main topi of the presentation is a statistial life-yle analysis of umu-lus louds. Although trained observers have no problem in distinguishing thedi�erent lifestages of a loud, this proess proves diÆult to be automate, sineloud-splitting and loud-merging events ompliate the distintion between asingle system divided in several loudy parts and two independent systems thatollided. Beause the human pereption is well-equipped to apture and tomake sense of these time-dependent three-dimensional features, a ombinationof automated onstraints and human inspetion in a 3D virtual reality environ-ment is used to selet louds that are exemplary in their behavior throughouttheir entire lifespan. The onsiderable number of seleted louds warrants re-liable statistis of loud properties onditioned on the phase in their life yle.The most dominant feature in this statistial life-yle analysis is the pulsatinggrowth that is present throughout the entire life time of the loud. The pulsesare a self-sustained phenomenon, driven by a balane between buoyany andhorizontal onvergene of dry air. The onvetive inhibition just above loudbase plays a ruial role as a barrier for the loud to overome in its infanystage, and as a bu�er region later on, ensuring a steady supply of buoyany intothe loud.Along the way, other points of entrainment and detrainment will be dis-ussed, suh as the ourrene of downdrafts in and around the loud, inludingthe subsiding shell around umulus louds that an be held responsible for aonsiderable amount of the ompensating downward mass ux, even though ahigh resolution LES is barely enough to resolve the minimum in the vertialveloity.
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