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A&STRACT

(U)>T paper presents a solution from which the majority of the
known solutions are derived as partial cases. These equations
and models are used in studying the time-wise changes in wind
with height in the planetary boundary layer. Here K(z) is the
kinematic coefficient of turbulent exchange along the z axis and
liter is the Coriolis force.( Orig. art, has: 9 formulas.
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GEOPHYSICS
The Phyojee of the Atmoophare

A MODEL STUDY OF CHANGES IN WIND WITH ALTITUDE
IN A PLANETARY BOUNDARY LAYER
N. Godev, D. Iordanov

(Preeented by Academician L. Xryetanov on 25 May 1967)

The study of the time-steady variation in wind with altitude
in the planetary boundary layer is associated with the solution of
the following system of diffevential equations:

•K(z) •.+Lv,= Lv, (1i)

kK(z) 7.- = -Lug

where u, v, Ug, v are the components of the wind and of the geo-
strophic wind, respectively, along the x- and y-axes, X(a) is the
kinematic coefficient of turbulent exchange along the x-axis and
Z is the Coriolis parameter.

The following are the boundary conditions at which System (1)

is solved:

U=V-O vhen:-=, ()

a; v limitedi as Z-0 oo,

where xo is the roughness factor assumed to be constant.

From (1) we easily obtain:

S~(3)

while from (2)

M=Ovhenz-ZweiM limited as a-ca, (4)

where M-u+iv; M-aha+Iv.

A number of the works examined in the exhaustive review of
Reference [1 yield the solution for Eq. (3) for various models
of X(z). An attempt is made in the present paper to provide a so-
lution from which a large number of the known solutions will be
derived as special cases. With this purpose in mind we will seek
out solutions to Eq. (3) for the following model of K(a):

)KO vhen58h. (5)
4-H or Kok-v3en sat&
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for the boundary conditions of (4) and the condition when a -h:

bl(Z)',.•_o= (6 ?
dM [ "_ tt.•dM ]

(z) .4t j- = Kz) d +

Solution (3) for Conditions (4), (5) and (6) is given by the
expression

2-P, 3-I ii~hadZ~hla4)II2)(L35 -(-i-aMW)-tM, Z; . P •_---• ,•( .o .-- -.. ,,o ( 7)

whenzj~z:5h

M(Z)-Mi (-2- , when-z- -h ( 8)
ce- 4I ý--- - -W.W

where

7 .• I~A

at nt ific fo p Ion,. -(-7 ad )

onition h Iwh

1n wh e oti the)-/ inov-K;.b-,; (-33 solutio n hnp*0w

cobdtion th Elna - scprl hn~-+~rO ,.. we obtain teslto

2--
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the solution considered by Takev [4]. When = 2 we obtain the so-
lution considered by Takaya [5]. Prom Eq. A) when h - a# we can
obtain: Expression (9) corresponding to tVe power model of K(s)
for a=q;x=z; b=1 or a known solution [6, 7) for a single-layer ex-
ponential model of X(a). From (7) and (8) we can derive known two-
layer models. Thus, for example when p=I: a.,q=O; b 1. x,,z, Ks-kik
we obtain the Shvets and Yudin [8] model. When p=p; a-q-0; x-z; b=1
and K1=KlhP we obtain the Berlyand [9] model. When -!: a-=q=0; x-z;

b=1 we obtain the Ariyel [10] model. When p-rW h,-K- ^0- b---"
a-2; q-3 we obtain the model developed by Klyuchnikova, Laykhtman

and Tseytin [11).

Geophysios Institute
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