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other decides the growth or th e decay of
turbulence. Tn th e derivation of eqn. (1)
Richa rdson assumed an atmosphere with
'just-no-turbulence' meaning the existence
of very slight turbulence, His conclusion was
that if th e energy due to Reynolds stresses
excee ded that due to gravity, turbulence
in the medium would increase .and vicet-erfa.
In other words, turbulence \\;11 increase or
decrease according as
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KJI (OV)2 > or < ilKlJ ( 81' + r)
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Tho critical value of R ichardson's criterion
of t urbulence was, therefore, given by

9
KIl

« T +r)
/Ii =_l' a• ..,.. (2)

KJ/(::Y
Drust (1933) brought forward experimen­

tal evidence in favour of a va lue of unity
for the Richardson 's criterion hut Schlich­
ting (1935) found a value of O·().j. Recen tly ,
Calder (1949) has re-examined some of tho
theo retical aspects ofthe R ichardson 's theory
ann proposed a form Ri = 1 - ~ where ~ > 0
but no ddinite value was given to li.
Deacon (1949) has recently suggested a valu e
0·1 5 for atmosphere close to th e earth's
surface whereas for the open atmosphere
Pett erssen nnd Swinbank (1947) suggested
/Ii = 0-65.
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I. IntroductIon

-s-
.~£ = KJ1 (i'V)2_ fJ!{1/ (cT+ r) (I)
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Where

K.t1 = co-efficient of kinematic viscosity
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°o~ = vertica l shea r of the horizonta l wind

-e-
velocity , V

9 = acceleration due to gravity

Kl/ = co-efficient of heat diffusivity

7' = temperature

anti r = ndiobntic lap se rate of temperature

In eqn. (1) th e first term represents the
effect of the Reynolds stTCSS<'S whereas the
8C\.'01lf1 represents the effect of gravity.
The predominance of one term o,-er the

In the t reatment of atmospheric turbu­
lence the necessity of taking into considera ­
tion the joint effect of the vertical tempera­
ture distribution and the wind gradi ent
instead of the latter alone, was first pointed
out by R ichardson (1920). It is the resultant
effect which det ermin es the growth or decay
of turbulence in the atmosphere and not
the individual effects. Thus he showed that
if E' he the t urbulent energy per un it volume
of the atmosphere, its time rate (If change is
given by












