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Turbulence over wheat crop and bare soil surfaces on
a day at H issar
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ABSTRACT. Important aerodynamic characteristics such as cxchan gc of' rnorncntum. aerodynamic resistance,
eddy ditfu sivhy, dissipation of energy and eddy sizes evaluated over wheal crop canopy and bare soil surface
are presented . The turbulence features over cro pped surface significantly affected the size of eddies and transfer
o f mome ntum which in turn a ffected the eva potranspiration and crop grow th.

J. Aerodynamic characteristics
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The Richard son nu mber (R,) was est imated using
Webb' s (1970) method as :

R, = g (~, - 8,).- 10-' z, In ( _~ )
~ (II, - 11,)- =.

sec, turning circle d iame ter o f IOO'mm and ove ra ll height
of the a nemomete r was 108 mm. The a nr mometers
were having accuracy of± I per cent o f mean valu e bet
ween 2 a nd 8 m/sec. Hourly mean wind speeds were
recorded with pul se generating counters a t : 0. 60,
80. 120, 200 a nd 360 em height a bove the gro und.
Adju stabl e exten sion ar ms which fit standard a nemo
meter holder were used to mai ntai n the different levels,

where,
g = aeeelera tion due to gravity
8= temperat ure at height z em in OK
8,- ·8, = tempera ture difference in °C between =, and =,

levels

",-", = wind speed difference ill mlsec between =, a nd
=, leYels

Using Eqn. ( I) Richardson number was estima ted
for a/l hou rly va lues which va ried from 0 .0027 to
0. 00008. Moh in-Obu khov length (L) was calculated
from Richardson number R ,.

As R, « 8, therefore, L = =IR, (2)

The wind profile was well described by logarithmic
law under neutral conditions as :

I. Introduction

The interaction between turbulence and vegetative
canopies ha s not been firmly substantiated in the lite ra
ture. The turbulence mixing o f a ir plays an ind ispen sible
role in creat ing microclimates which accounts for the
transfer of water vapour, heat and carbon dioxide between
crops and atmosphere. Tan and Long (1963) a nd Inoue
(1963) developed theories o n crop turbulence. Uchijirna
and Wright (1964), Wright and Lemon ( 1966) a na lysed
the turbulence characteristics in maize crop . Baines
(1972) carried a similar st udy for wheat crop. These
stud ies present inadeq uate knowledge o f turbulence
and generat ion o f edd ies above a nd within the
crop canopies to understa nd the transfer mechanisms.
Cionco er al. ( 1963) suggested that turbulence was essen
tia/ly constan t with height for a n idealized canopy.
Eddy size plays a n important role in co ntributi ng heat
and momentum fluxes a nd, the refore, its quant ificat ion
in crop and over bare soil is very essent ial. In the present
study turbulence cha racterist ics have been presented
over wheat a nd bare soil surface.

2. Experimental detail.

Wind profile mea surem ent s were made over whea t
crop and bare soil a t Hissar (29 0 10' N, 75° 46' E)
from 0730 LMT (local mea n time) to 1630 LMT at
hourly intervals for 10 minutes time centred over the
ho ur on II April 1984. Wheat crop was at maturity
stage with an average height o f 104. 4 em. A sufficient
fetch ratio of I: 100 (crop height : effect ive hori zont al
cropped distance on the windward side from field
edge to the observation locati on) was available for obtain
ingjhe wind .~rofiles. Two separate RI MCO-6 cup
mirua ture sensiuve anemometers (Selbys Ltd ., Aust ra lia)
were used simultaneously having starting speed of0 .2 rot
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