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Use of linearised quasi-geostrophic numerical model
for evaluati on of truncation errors"
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ABSTR ACL A linear, quu vi-gcostrophic, multilayer , numerical model which has been developed
in un earlier study (M ishru & Sulvckur 1 9 ~O ) (or in\'~l it;:iltin !l burocllnlc instability mechanism o f
mean monsoon zon al 110 w, is used here 10 ob ta in vertica l and time trunca tion error s in growth ra te
and phase veloci ty o f II burccl lnic unstable WIt\'C that a rise due 10 finite ditference appro ximations.

1. In tru ducrleu

The general governing equations for atmospheric
motions are non -linear in nature, whose analytic solu­
tion , are not known except for a few w ry simplifi ed

cases of c ne-dim cnsionul motion. In general. even for
llilcarised system of equations analytic solutions arc
not always possible because solutions of diffcreru lal

eq uations arc known only for the cases when their
coe fficients arc co nstants or have some particular
functional forms. 11 is obvious from above discussion
that numerical techniques are indispcnsiblc for obtain­
ing the solutions of linear ami non-liear equations of
various atmospheric problems. For the purpose of
obtaining numerical solutions. the differential eq ua­

lions arc replaced by corre spon ding set of di tlcrence
equations. But, such procedure :.lh...·:.lyS involves trun­
cation errors.

The accuracy of vari ous predicted meteorological
parameters obtained from time integration of Numeri­
cal Weather Prediction model b limited by the pre­

sence of truncation errors in the model in addition 10

the ot her physical fuctors, For a meaningful predic­

tion of the atmospheric motions by the models require

a rough estimate of truncat .on errors. Estimation of
tru ncation errors as their first approximation can be
obtained with the help of linear mode ls, Wiin N ielsen

(1962) has obtained vertical truncation error fur a

quasi-gcostrophic linear model. Gates (1959 ) found
horizontal and time truncation error involved in a
numerical solution of barotropic vorticity equations.
Rosenthal (196~ l also compared analytical and nu­

merical solutions by integrating the quasi-geostrophic

linear model for simple cases. All these studies are
pertaining 10 the mid latitude atmosphere. But no
such study is made '0 far for the distu rbances
embedd ed in 'he tropical zonal now.

Linear nom ericaI mpdels ca n be used for the study

of dyn amic instability, estima tion of num er ical truca­

tion errors in space and time and propagation of ini­
tial erro r in lime. In the present study thc quasi­

geostrophic (O. G. l, num erical, linear model, which

is deve loped for baroclinic instabi lity study of me an
monsoonal zonal flow by Mishra and Salvckur (1980 ).

hereafter referred as MS, is used to obtain vertical

truncation errors in growth rate and pttasc .velocity.
General procedure for obtaining vertical ami t i ~~..
truncation error is discu ssed and percentage errors in
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