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Numerical Simulation on Movement

Characteristics of Saltating Snow Particles

ZHOU Xuanyi, LIU Changging, GU Ming
(State Key Laboratory of Disaster Reduction in Civil Engineering,
Tongji University, Shanghai 200092, China)

Abstract; According to the movement mechanism of snow
particles, the numerical simulation on a single saltating
particle’ s trajectory was carried out with the Lagrange
method. At the same time, an analysis was made of some
parameters including the particle diameter, the friction
velocity and particle density in accordance with the
characteristics of forces on particles. The results show that as
the snow particle diameter or particle density increases, the
ratio of particle vertical force to gravity decreases, but the
particle saltation height increases. The ratio of horizontal
force to gravity varies with the particle’ s liftoff velocity,
thereby affecting its horizontal saltation length. Based on an
empirical formula, the relationship between the mass flux of
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snow surface erosion and the number of saltation particles is
established to calculate the mass transport rate of snow
particles. And the calculation results are compared with the
calculated results by a classical empirical formula. The
comparison shows that the particle mass transport rate
increases with the growth of snow particle diameter and
friction velocity, but it decreases while the threshold friction
speeds up. The present results agree well with those by

Iversen’s empirical formula.
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Fig.1 Settling velocity as a function of

snow particle diameter
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Tab.1 Snow parameters of Tianshan region in Xinjiang Uygur Autonomous Region of China
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Tab.2 Numerical calculation related parameters
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Fig.3 Saltation trajectory as a funetion of

snow particle diameter
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