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The Entrainment Modes of Blown Sand Particles

and the Corresponding Theoretical Hypotheses

DONG Zhi-bao

(Key Laboratory of Desert and Desertification, Cold and Arid Regions Environmental and Engineering Research Institute, Chinese

Academy of Science, Lanzhou 730000, China)

Abstract: The entrainment process of blown sand particles is an important research subject in the aeolian physics and dust emission.

However, it is a poorly understood field. Summarizing the research achievements in both China and abroad, the entrainment modes of

blown sand particles are discussed in this paper. The corresponding theories are classified into 10 kinds of hypotheses, they are aero—

dynamic drag hypothesis, aerodynamic lift hypothesis, saltating impact hypothesis, pressure gradient hypothesis, vibration hypothesis,

incline surface flight hypothesis, burst hypothesis, turbulent lift hypothesis, negative pressure hypothesis and vortex hypothesis. The

hypotheses are categorized into two groups: the contact force entrainment hypothesis and the non—contact force hypothesis. Conse—

quently, it is concluded that the aeolian particle entrainment is a complex process, every hypothesis may contain some appropriate el—

ements, but can not cover all the aspects. The significance of the various forces in entraining sand particles to a great extent depends

on the condition involved. Comprehensive, systematic and in—depth insight is needed in the future work.

Key words: aeolian process; particle entrainment; hypothesis



