
On the edge of a 
loudDetailed studies on 
loud-environment intera
tionThijs HeusO
tober 9, 2008In my talk, I will fo
us on the intera
tion between individual 
umulus 
loudsand their environment. We atta
k this problem with a 
ombination of detailedlarge-eddy simulations (LES) and air-plane observations.The main topi
 of the presentation is a statisti
al life-
y
le analysis of 
umu-lus 
louds. Although trained observers have no problem in distinguishing thedi�erent lifestages of a 
loud, this pro
ess proves diÆ
ult to be automate, sin
e
loud-splitting and 
loud-merging events 
ompli
ate the distin
tion between asingle system divided in several 
loudy parts and two independent systems that
ollided. Be
ause the human per
eption is well-equipped to 
apture and tomake sense of these time-dependent three-dimensional features, a 
ombinationof automated 
onstraints and human inspe
tion in a 3D virtual reality environ-ment is used to sele
t 
louds that are exemplary in their behavior throughouttheir entire lifespan. The 
onsiderable number of sele
ted 
louds warrants re-liable statisti
s of 
loud properties 
onditioned on the phase in their life 
y
le.The most dominant feature in this statisti
al life-
y
le analysis is the pulsatinggrowth that is present throughout the entire life time of the 
loud. The pulsesare a self-sustained phenomenon, driven by a balan
e between buoyan
y andhorizontal 
onvergen
e of dry air. The 
onve
tive inhibition just above 
loudbase plays a 
ru
ial role as a barrier for the 
loud to over
ome in its infan
ystage, and as a bu�er region later on, ensuring a steady supply of buoyan
y intothe 
loud.Along the way, other points of entrainment and detrainment will be dis-
ussed, su
h as the o

urren
e of downdrafts in and around the 
loud, in
ludingthe subsiding shell around 
umulus 
louds that 
an be held responsible for a
onsiderable amount of the 
ompensating downward mass 
ux, even though ahigh resolution LES is barely enough to resolve the minimum in the verti
alvelo
ity.

1


