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Abstract 
The fall speed of heavy particles suspended in a turbulent flow is an important parameter in the 
modeling of numerous natural phenomena and industrial applications. The question of how the 
presence and structure of turbulence affect the particle settling process remains, however, 
unanswered. This is of critical importance in meteorology, where an accurate knowledge of the fall 
speed of hydrometeors, from rain drops to snowflakes, is a necessary prerequisite for reliable 
precipitation forecasting. Previous numerical investigations identified several mechanisms which 
may alter particle settling rate as compared to the still-fluid terminal velocity, but different studies 
often show large qualitative discrepancies. 
 
I will present laboratory and field experiments demonstrating how turbulence may lead to multifold 
increase of fall speed of heavy particles in air. In the laboratory, we use a novel apparatus in which 
hundreds of randomly actuated jets create a large volume of homogeneous turbulence, and we 
simultaneously track flow tracers and inertial settling particles via laser imaging. In contrast with 
previous experiments, the homogeneous region is several times larger than the integral length 
scale, allowing the particles to sample eddy motions of all scales. In the field, we image and track 
snow particles falling through the atmospheric surface layer. To this end, we use stage lights and 
high speed cameras, while monitoring the wind properties via a meteorological tower. We deduce 
the aerodynamic response time of the hydrometeors from their acceleration statistics, and find that 
their behavior is consistent with that of inertial particles in homogeneous turbulence. The analysis 
highlights the dominant temporal and velocity scales of the process, and paves the way towards 
parameterizations of weather forecasting models. 
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