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Computation ofvertical velocity incorporating
release of latent heat of condensation

K. V. RAO and S. RA.JAlL\NI

I ndian Institute of Tropicol Mete<>roW}!J. P OOM

ABSTRACIT. Th e vorticity equation for geostrophie mot ion, the theemodynemle energy equation and the eque
tiOD of oontinuity for moistu re have been usedW compute vertical velooitiO!:l taking into aooount th e release of latent.
heat of oondensation. Computations by th is model in the case of a aync ptie situation show that inoorporation of
lAten t hoat release in the model increases considerably th e magnitude of upward vertical velocity at all levels where
condensation takes place. Th e effects of friction and topography are discernible only at 1000 mb and 85O.mb levels.

Ra te of ohange of hea t
Specific humidity

Saturation specific humidi ty
Latent heat of condensation of water

vapour

Adiabat ic vertical velocity

Vort ical velocity due to the term incor
porating release of lat ent heat

Total vert ical velooity (including all
effects)

Virtual temperature
Temperature

Specifio gas constant for water vapeur
Rat io of the gas constant for water

vapour to that for dry air
Density of air

Drag ooefficient
Aoceleration due to gravity

Rate of condensation of water vapour
per unit volume.
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Rao and Rajamani (1970) had computed ver
tical velocit ies in the field of a monsoon dep
rossion by means of the ",.equation with the
assumption of adiabat ic motion .They had also
drawn at tent ion to the feature pointed out by
Danard (1ll66), viz., the inclusion of latont hoat
in the ",-<lquation would result in an increase in
the magnitude of thc computed vertical motion.
In this papor, vert ical velocity has been computed
after including latent heat of condensation en
lines similar to those of Eugene
Aubort (1957). Recently a number of workers
(Japanese workers 1966, Krishnamurti 1968,
Haltiner 1971) have parameterised the latent
heat release by incorporating this effect in the
statio stability parameter. The method
of Eugene Aubert was however followed, as
the authors considered it to be direct and based
on actual observations. Also, the effects oftopo
graphy and friction have boen incorporated, by
modifying the lower boundary condition.
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Vo Surface wind speed

V Goost rophio wind velocity

, Relative vortioity

10 Stan dard value for the Coriolis para meter

'" Geopotential

• Height in metres of an isobaric surface

a Static stability

8 Potential temperature

(It Specific volume














