
104", •./ . •1Id. llydroJ. (/eoploys. (1975). 26, 3. 3 ;:J.3G!l

551 ·009·313

Numerical solutions for a two dimensional
mountain wave model

U. S. DE
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S. :o r. T. FAIWOQUI and (:IIiss) A. G. DEODHAJ:

IwliUl' l waitue of TropicalJ1ctr-orul~!J, Pooua

AIL,,)THAG1'. Kuwf'dcal SoJutiuns for l\ two-di mensional linear mountain w lw c model for a baroclinic comprcssl­
blo atrtlllsphcre ha\'o beeu obta ined. The tec hniques developed for s maller obs tacles have been euita blv adopted for
a ppllea tiou to extended topog raphi c feeturce with real air strf'alll characteristics. Coruputeticna for dllft.rent gitua­
tions when mountain we ..re obser vet tona were uve tleble have been made. Important aspects of the results have OC"CD
dis cussed.
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Here O' =XRT, x= cp/c. , rat io of specific heat.
at con..sta nt pressure and at constant volume.
n is gas constant C is velocity of sound, 9 is acre.
leration due to gravity. y= - (dT/d:) is the Ia!,"e
rate. \\ e introduce tho following for bre vity

y' is the dryad abatio lapse rate.
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t , Introduction

'I'he mounta in wave problem in two ant! th ree
d imensions have till recently been tackled analyti­
cully, It is, there foro, quite restricted in app lica­
tion to real atmospheric cond iti ons. Sawyer
(1960) was, perhaps, the first to attempt the
integrat ion of Scorer's equation by a qua si-nume­
rica l technique. Later, Krislmalllurty (1964) used
a two-dimensional model in x-s plano (where, s is
entropy) to obtain the solutions loy u numerical
mnrch ing scheme. l'ekelis (1966, 1UL9) end
Uuishi (1969) have also attempted to obta in the
solutions by numerical methods. However, these
methods except for the one by Sawyer has not been
used for extended topographi c obstac les under
real atmo.•pheric condit 'ons, Sarker (1t67)
and De (IU7:1) hav e used the above quuxi-numeri­
cal method for real conditions for the Western
Ghats and the A,,,",," hills respect ively. We
present in th is paper a fully numerical technique
of solving the two-d imensional mountain wave
equation. The method is similar to that loy Pckelis
(1969).

2. GovernIng equations

W0 consider a two-dimensional ( x-: ) steady
state linear model in a compressible iuviscid at­
mosphere . If a westerly airstream with velocity
U (:), tomperature T (:) , density p (:) and pres­
sure P (:) is subjected to u small perturbation such
that the perturbat ion quantities arc represented
loy u (x, z], T (x, e), p (x, e) an(J p (x, e), we can li­
neurise tho equations, 'I'he equation for the per·
t urbation vertical velocity w (x, e) for such a .ys-
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