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The Mechanism of Soil Erosion and Dust Emission under the Action
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Abstract The mechanism of soil erosion and dust emission under the action of nonsteady strong wind with de-
scending motion and gustwind was studies in this paper, 1) First of all the Bagnold formula for the horizontal flux of
sand-dust, Q, was derived by the use of momentum principle. This method also provided a useful time scale, 8¢, be-
ing the time interval for approaching the statistical equilibrium between the imput of momentum flux and the hori-
zontal flux of sand-dust. 2) The formila of Q was extended to the case of boundary layer jet (strong wind) with de-
scending motion, In such case the friction velocity «. in the formula of Q should be replaced by .« » where ul, =
tntet , and u..and u, are the so-called friction velocity determined by the vertical flux of momentum by the jet
and by the fluctuations respectively. 3) Since the jet (strong wind) is nonsteady and the highly nonlinear dependence
of Q on the friction velocity, the calculation of Q should be made by using the 1 min, (rather than 20 min) running
mean of u., {because §r is<1 min or =21 min}, otherwise Q must be underestimated. This was also tested by the
obsetvation on March, 20, 2002 in Beijing, 4) Because the efficiency of downward momentum flux for the scil ero-
sion depends on the related probability of saltations, it was indicated that the gustwind (with period equal to 1 to 10
min) is most effective, so that .. should be better replaced by s..., where ut,, =4, +A' 4, u., is the corre-
spondent “friction velocity” due to gustwind, and A* is the gain coefficient of gustwind,
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