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A HS'I RAe T . In order 10 solve the different ial equations of meteorological pnr.uucters finite
difference method i ~ used and fell to co mputers. In this paper finite d ement techn ique is used for
tile solut ion of a tmospheric planetary boundary layer (PHL) equations. The results obt a ined by this
technique nre co mparabl e in accuracy with those ob tai ned by finite difference method.

1. I ntroduetlen

With the adve nt of computer, there has been trc­
mcndou s advances in obtaining solutions for partial
different ial equations occurring in the field of utmos­
pheric science. So far , the main thrust of Ihc develop­
ment of the numerical models in the meteorological
field has been with the finite difference meth od. How­
ever, other engineering fields especially aircraft tech­
nology has used the fin ite clement method to obtain
solutions. Th e purpose of thi s pap er is to devel op a
linite clement applica tion for the so lution of ajrn os­
phe rie plan etary bo unda ry layer equations. The pre­
liminary objective is to learn the characteristics of a
a finite elem ent model an d compare it with a simila r
linite difference mod el. T he physical ph enomenon
proposed to be studied corresponds to that of a heated
isla nd effec ts.

We present in this preliminary study, tile solutions
for a homogeneous terrain, i.e., homogeneous with
respec t to temperature roughness etc calculations arc
in progress to include nonlinear etlec ts, variation of
roughness etc, The relevant equations .rre solved using
G ularkin residual procedure of flnite clement s instead
of the usual finite difference technique hith erto
employed.

2. Finite elemen ts und resu me uf the II t11nerk al procedure

The basic conce pt of the finite eleme nt melhod is
th at a solution can be acc urat ely determined hy a

sum of simple easily co mputable funct ion s. The Gul ar­
kin procedure involves subdividing the domain into
a set of clements, approximating the dependent var i­
ublcs hy a linear combination of low orde r polyno­
mials ( hav ing value zero except over a particular cle­
ment) , inserting these approximations into the equa­
tio n, multiplying the equati on hy a test func tion ( also
a low order polynomial having a one to one corres­
pondence with the basic function) whose pu rpose is
to minimize, the residual between the ap proximate
solution and the actual solution, int egrating over the
entire dom ain and finally so lving the system of equa­
tions assembled during the integra tion for the solu­
tion . Bett er or finer resolution for the dependent
varia hies at any parti cular region is obtained by vary­
in): the size/sha pe of the finite element at will. In the
fin ite difference technique liner resolution in the rc­
gion where the variables have a large gradient is
obta ined hy varying gr id size by logarithmic tran sfer­
mation of a coordinate and/or similar tr an sforrn a­
tions, This is usually a cumbersome process.

In thi s study, both finite difference and finite cle­
me nt techniques were employed to chee k and verify
the correctness of the calc ula tions.

Th e vertical distribution s of wind, temperature an d
moisture over a homogeneous terrain ca n he obtained
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