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ABSTRACT. A model has been developed to investigate surface layer regime on the basis of a
relation between mixing length and the total (kinetic and potential) energy per unit mass of air.
Import ant features of the model include non-linear profiles of turbulent characteristics. The provided
asymptotic behaviour indicates conside rable consis tency with the classical turbulent models.

Here 8 is the mean potential temperature, II . is the
friction velocity, 8. is the temperature·scaling parameter

defined by :

H
O. = - - -,

PCp u.

J{ being the vertical sensible heat flux, p the air density
and r p the specific heat of air a t cons tant pressure.
The Monin-Obukhov stability length is then defined

by :

1. Introduction

Recognilion and specification of the scale on which the
vertica l components of air motion exert their mixing are
essential part of any genera l description of the boundary
layer. There are vario us definition s of scale, the earliest
and simplest form is the classical Prandtl relation
between mixing length and distance from the boundary in

the form :

l -ekz,

For neutral boundary layer as a whole Blackad ar

(1962) has proposed : L= !I .
a T PCp

k g H -

In the diabatic case, Monin and Obukhov (1954)
predicted that the velocity (and temperature) profiles in
fully turbulent flow over a flat, homogeneous surface
may be written

g being the acceleration due to gravity. The logarithmic
form of the profile is reta ined then if, at sufficiently

small Iz/L I say

Iau« 0.01, 4>M<z/L) = 4>1I(z/L) = constant,

for the appropriate height range, which feature is
revealed in a number of observational studies with
k = 0. 41± 0 .01 and 4>Jl= 4>11 = I , (see, e.g., ·P ruit
et 01. 1973; Hicks 1976).

The relation between mixing length and wind shear
followed from dimensional analysis is defined by Karm an
relation which may be written as :

kz
1=

1+ kz
A

B1ackadar's form is simply an interpolation form satisfy­
ing a tendency to kz at small z and to constant value at
large z, reflecting the plausible hypothesis that the scale
of the mixing ultimately becomes independent of the
presence ofthe boundary.

a ll IIaz = k;4>Jl (z/L) ,
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