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ABSTRAcr. Steady state solutions for the nonlinear equations which govern planetary boundary
laver now i, ohtnined through finite element method a5 Well 85 by the u5u31 finite difference technique.
The physical phenomenon corresponds to that of a nowover a surface varying in surface roughnes s
and temperature along one direction. Comparison of Ihelresults show a good agreement between the
two techniques employed.

I. Introduction

With the rapid development of digital com
puters the partial different ial equations occurring
in various fields of science and technology, hither
10 unamenable 10 gel a closed analytical solu
tions, arc solved using various numerical tech
niques especially using the fi nite differences
technique. However, other engineering fields,
especially aircraft technology, in which complex
partial differential equation arises has used the
finite clement method to obtain solulions. The
purpose of this paper is 10 develop a finite ele
ment model for the study of heated island
effects using the relevant planetary boundary
layer (P BL) equations. For comparison purpose s
a finite difference model is also developed. Due
10 differential heating of land and surrounding
water mass or cooler areas, islands generate local
circulations of mesoscale proporlions. The inter
change of heat energy, momentum and moisture
between air and sea combine with the variation al
properties such as terrain roughness, temperature,
size and contour featu res 10 produce a variety of
atmospheric circulations , The nature of the in
duced perturbations depend upon the ambient
wind or the large scale flow and the degree of
stratification of the atmosphere in addition 10 the
above mentioned factors. Under suitable condi
lions, the cloud formation and precipitation may
occur.
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Theoretical studies of flow over heated sur
faces have been made by Malkus and Stern
(1953), Smith ( 1957), Taylor (1969 ) to men
lion a few. An extensive study incorporating
n0rtlinear effect has been done by Estoque and
Bhumralkar (19 70) . However, in all the above
studies either a semi-analytical approach and/or
finite difference technique has been employed 10
obtdin the desired solutions. In a general case,
including nonlinear effects, an analytical study
encompassing the desired parameters is not
feasible. Hence a numerical technique, in this
paper finite element method, is employed to
obtain the desired solutions.

I
T~iS kind of study is of inlerest to India as it

is c njectured that many oil-shore islands may
have a considerable effect in the enhancement of
the rainfall along coastal regions. The final objec
tive pf this study is to investigate the quan titive
changes in rainfa ll amounl due to presence of
off-s ore islands. For this, delailed PBL observa
tions are necessary. Hence, in the absence of
observational data, we present in this preliminary
study; the solutions for a homogeneous terrain,
i.e., homogeneous with respect to temperature,
roughness etc using this as our first approxima
lion, ~olut ions for flow over a one dimensiona lly
varying terrain under steady slate conditions are
obtaiqed. The procedure is 10 get a first approxi
mation in simple cases and this solution is
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