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ABSTRACT. The dependence of fri ctional velocity If . within the planetary boundary layer (PBl)
with reference to height. lime and actual velocity has been obtained by using the logarithmic wind
profile and surface stress "'0. The wind speed at any level has been expressed in forms of the lowe st
leve l wind speed and the lent height in the form of exponential function and the results obtained
according to the model have been compared with the actual wind at any instant. The results arc in
good agreement. It has been also shown here that the momentwn drag coefficient en is not
absolutely constant but possesses a height variation. The wind speed can be continued analytically
to a greater height according to the model and the value of CD obtained by this continued value
is well in agreement with the existing range of Cn"
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I . Introduction

Different types of numerical values for frictional
velocity and drag coefficient for momentum, heat and
moisture processes have been proposed in the past.
The derivation of frictional velocity profile and drag
coefficients have involved different considerations.
Pannel and LeMone (1974) have related the virtual
potential temperature, mixing ratio , wind components
and turbulence statistics to vertical transport of kinetic
energy. Zilitcnkcvich and Deardorff (1974) related thc
vertical wind profile to suitabl e dimensionless para­
meters. Blackader and Panofsky (1969) developed a
relationship between surface Rossby number and
buoyancy functions developed by Clarke (1970).
Fielder and Panofsky (1972) evolved a logarithmic
wind profile relationship within planetary boundary
layer. Such logarithmic relation is valid only under
neutral condition and implies constant stress with rete­
renee to height and a linear increase of mixing length.

Difficulties encoun tered for obtaining the characteris­
tics of boundary layer parameters arc:

(i) determination of drag coefficient CD as it is
a function of height and

(ii) nature of distribution of wind profiles in a
condition other than neutral. Under neutral
stratification, the logarithmic profile can be
assumed with a fair accuracy.

In this discussion an attempt has been mad e to
obtain the wind profiles as a function of lowest level
wind velocity and height. The wind velocity obtained
according to the model has been also compared with
the upto-date data and found in good agreement. The
drag coefficients have been also computed by using
wind speeds at different levels and the nature of varia.
tion with reference to height has also been shown. It
has been frequently discussed that the frictional velo­
city ". cannot be independent of the actual wind
velocity and here it has been reported that the fric­
tional velocity deercases nearly exponentially with the
increase of wind speed and practical ly becomes stcady
at a wind speed V = 11 kID ph. The frictional velocity
". has been determined by using wind profiles and
StlCSS profiles for comparison.
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