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Sensitivity analysis considering terminal fall velocity distribution of particles
for estimating snowfall advection
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To quantify how snow-particle properties modulate horizontal advection, we installed a laser precipitation monitor (LPM)
disdrometer on the rooftop of the Energy, Environment and Geology Research Institute located in Sapporo, Japan and
observed during the 2023/24 and 2024/25 winters. Observed particle diameter—fall velocity (D-V) distributions were
objectively clustered with a self-organizing map (SOM), yielding several distinct snowfall classes. Composite radiosonde
profiles indicate that wet-snow events occur under warmer, moister, and stronger-wind environments than dry-snow
events. Finally, a sensitivity analysis assuming a uniform horizontal wind shows that realistic perturbations of the
representative fall velocity substantially alter the estimated horizontal advection distance.
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