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. ABSTRACT. The m(),Jt imporant factor influuncin@.' the . t mIHphflf ic pollution iawind. In the preeent article
lit theoretical model is described to obtain the wind flow inside a city aree.

A horizontally homogeneous l'ltat ionar)~ turbulent layer is coneideeed and the ooIl8tru(ltionl~ like bulldiugs•
etc. ere oonl'ider6fl M obeteclee in the fluid flow end ere furtlier assumed to be r-nlformly placed. The air ie
considoeed to he th erm1.lIy neutral. The eqnati<.nB fClr the above Ioaid Buid flow are derived end 8 eelunon hi
obtained. The impornta.nt rf'!'utt.l!I of theoretical calculAtionlll. namely. the varia.tion of wind velocity with the &rOO

and typo of obstructio n and with the momentum fln'S: entering from the ground flow are illustrated by meene

of diagram8.

where

p = density of air gl.113

U = veloeity of the flow

T = surface stress (defined in Eq. 6).

Here j is the loss of momentum in unit volume
per unit time caused by friction. This i. equivl\lent
to some additional force. Following E'I ' (I) we can
say that the accelemtion of a given mass of air i•
less than the momentum flux, a. some part of the
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due to frict ion, and (2) They genemte vortices and
thereby increase the turhulence in the flow. The
kinet ic energy of thc flow inside a city depends on
the extract ion of energy from the general flow at
higher levels. This extraetion depcncl.. on the in
ternal Ktructure of the air st ream in which the
city iKimmersed. The downward eddy moment um
flux. which determines the three d imensional
motion of the atmospheric Iayer inside a city area ,
monotonically decreases towards the ground due
to los. of energy caused by turbulence, Let us eon
sider a therma lly neutral, horizonu.lly homoge·
neous surface layer of the atmosphere. Let us
assume for simplicity that buildings are uniformly
placed. Let us direct the \'ertical ax is downwards.
Neglecting th e relath'ely small component. of
synoptic scale horizontal pressure graclient and
Coriolis force, tbe equation of motion and the equa
tion of tu rbulent energy can be written l\.~

d" dT
PtIt =-d{ -j

2. Mathematical formulation of 1heproblem

) la thenmt ically speaking the problem of assess
ment of airflow inside a city area comes within the
frame of surface layer of th e atmosphere. The sur
face layer i. a laycr inside tbe at mosphere extencling
from the "'\fth's surface to a height of some tens
of metres (maximum upto 50 01 approximately) .
The meteorological regime inside a surface layer is
dilterent from that of free atmosphere due to addi
t ional fcrces like turbulence coming into play. The
accurate assessment of meteorologica l regime
inside a surface layer is dealt by tbe author else
where (Vittal :Murthy 19i1).

The airflow inside a city area is similar to the
flow inside a surface layer, but differs from it due
to the obstruct ions to the goneral flow caused by
buildings. The obstructions produce two effects : (I )
There is Ioss of kinet ic energy in tbe genera l flow

1. Introduction

The most importan t mcteorologicel parameter
influencing the atmospheric pollution iH wind. An
accurate 3R.'W8Sment of wind vector , facilitates a
quantitative assessment of polluti on from fac
tory chimneys as well as from transport.

The regime of wind and turbulent exchange
inside a city area, inside forests and hill regions
attracts to itself the attent ion of meteorologists
as well as specialists in other fields like botanists
and agrieultu riHta. Hence con.i,lemhle attention
has been given to this problem recent ly (Euone
1963, Laikh tman 19;0, Vitt al ) lurthy 1971).

In tbe present article" simple th eoretical model
is pre.'\Onted to obtain the airflow inside a city

area.
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