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2. Eru tlons gonrning the model

2. 1. QWJsi-geostrophic sy.telll of equalUlIls

Under the usual approximation based on tho
sc·.de considerations by Charney (1947), tho vorti
city and thermodynamic energy equations may
be written for frictionless a nd adiab atic mot ion
as follows -

.As a test experiment , the program for a numeri
.., I solution of the omega equat ion has been run
on the data generated by another program for
an analytica] pattern , which simulat es the features
of a ty pical middle lat itude westerly disturbance,
The reason for taking a typ ical midd le latitude
westerly disturbance pattern is that, at present,
we have sufficient observationnl information
regarding the structure and associa ted vertical
velocity distribution of such disturbances. The
vert ical velocities obtained are in good agreement
(in magnitude and in spat ial dist r ibut ion) with
the observed weather pattern associated with
middle la titude large scale disturbances, i.e.,
we find ascending motion in front of the trough
and downwa rd motion in th e resr of the trough.
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On the numerical solution of diabatic quasi-geostrophic
omega equation

I. Introduction

The problem of the vertical velocity compute tion
has be~J1 of vit;~ l concern to meteorologists. Being
small in magnitude but a t the same tim e being
important for weather and weather syst ems,
espccially in t hc stud y of agcostrophic d ivergent
motion and energy transforms tion, many attempts
have been mad e to find an accurate method of
comput ing thc vert ical velocity. Therefore, in
addition to kinematic and ad iabatic methods,
today we have sophisticated mu ltilevel dynamical
models to compute vertical velocity. Subse
quent to a clu...ical pa per by Charney (19.J7),
th e. quasi-geostrophic system of equations have
been widely used. Although th e svstem was
evolved on th e basis of its ap plieabi li-ty to large
scale systems of middle latitudes, and at present
there is no rigorous justification for its applicability
to the tropics, some recent st udies (Ha wkins
1967, Reo 1970, etc) indicate that the vertical
motion obtained from the quasi-geost rophic omeza
equation is ~ fairly good approximation even in
the tropics.

In the present study, an attempt has been
made to solve the quasi-geost rophio omega equa
tion uumerically. The finite ditTerence form and
computational scheme etc have been elahorately
described.

Diaba t ic forcing due to late nt hea t und sen,siblc
hea t have been also introduced and the vertical
velocity induced by these diabatic factors has
been computed. In the present st udy, Irietional
e ffects have been negleoted.

. :\~R~CT. '!be qUBl:'i-F;eos.trophic omega equation hall been numer ically solved to get th e vert ical velocity
dist ribut ion ID Ito typ ical weste rly di sturbance. The effecta of eeneible heat an d latent beat of condeneet lon arc aoo
included . Three dimensional relaxation wall performed to get the numerical solution of the oJn(>ga equation
for a 4-layer model. The computations were performed 011 HITAC 5020.

T~e n umeri cally obtained ...eettca l velocity fiE"hl ill in good agreemen t with the ...bserved weather pattern eeeocie
tOO with the middle latit ude la rge-scale disturbance, t.e., aecending motion in front of the trough end downward
mot ion in the roar of the trough.
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