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Microphysical time scales, supersaturation fluctuations and
droplet distance-neighbour statistical analysis at a warm Cloud Top
Boundary SHAHBOZBEK ABDUNABIEV, LUDOVICO FOSSA’, MINA GOL-
SHAN KOVIJI, DANIELA TORDELLA, Dipartimento di Scienza Applicata e Tec-
nologia (DISAT), Politecnico di Torino, Italy — Recent results have shown that
there is an acceleration in the spread of the size distribution of droplet populations
in the region bordering the cloud and undersaturated ambient. We have analyzed
the supersaturation balance in this region, which is typically a highly intermittent
shearless turbulent mixing layer, under a condition where there is no mean updraft.
We have investigated the evolution of the cloud - clear air interface and of the
droplets therein via direct numerical simulations. We have compared horizontal av-
erages of the phase relaxation, evaporation, reaction and condensation times within
the cloud-clear air interface for the size distributions of the initial monodisperse and
polydisperse droplet populations. For the monodisperse population, a clustering of
the values of the reaction, phase and evaporation times, that is around 20-30 seconds,
is observed in the central area of the mixing layer, just before the location where
the maximum value of the supersaturation turbulent flux occurs. This clustering of
values is similar for the polydisperse population but also includes the condensation
time. The mismatch between the time derivative of the supersaturation and the
condensation term in the interfacial mixing layer is correlated with the planar co-
variance of the horizontal longitudinal velocity derivatives of the carrier air flow and
the supersaturation field, thus suggesting that a quasi-linear relationship may exist
between these quantities. We will also present results on turbulence dispersion in the
cloud - clear air interface based on the distance neighbor graph statistics (Richard-
son, 1926) obtained by tracking water droplets in the Lagrangian framework. This
project has received funding from the Marie-Sklodowska Curie Actions (MSCA ITN
ETN COM-PLETE) under the European Union’s Horizon 2020 research and inno-
vation program. Grant agreement 675675, http://www.complete-h2020network.eu
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