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Numerical simulation of the Indian summer monsoon
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A lJ·rrnAl.·1'. A si mplified 1U1It!(' ) u£ eoually ")' Il Ul lt't r io mot inn ill ~ 1H.· two-.li mt' IIRion hall been formulat ed to
aim ula te the mon soon elrc ulet ton . The Aot mofl phc'n ' Frmn t he surfa ce up to tho to !, has b een tl iy idf'lL int o nine ).'vI 'lll
fflr which te mperature, water ",n.pllll r 1~T1 t L vr-locit.y ('flm pllnPlIt M Ilrt.. p redicted. Tho final Holllt ion is obt ained as the
lIflYllllltn t ir, s tea dy !lt at fl nf an in itin l value probh-ru solved by u ma rch ing }lrflN'l'u•.

1'0 atart :,dth, the ~t IllO!! I!I H'n ' wa .. assumed to be at rost.. Ail t ime progn-ocd. wlurls slowly developed. ..\£t('r
~u d lL)'N. the si mulated circ ulat ion wu f" lIy d C\·I·)UPI'll. 8fl IlOr IllAII".. 11lml'l·\"I'(l . with wes terlies in t he lowe r levels
a m l t'aflte rl iC'K a luft. The easte rly [et h ad II ('urt' KIK'('(l o f 35 111/1>('(:. The meridiona l ci rc ulat ion showed sout hc r llce
llI'a r the enr faoe a nd no rt he rlios at, higher k-vcla,

The c i l·~ \I I11t.ion WQ.!l fUllll(~ to bo cou«- weak when t he pf"('Af'll el'~ uf th e Him~)ll'yas wREI d isrcgurded . 'Jlw 1I}I)I('f

level ('a1tt· rhl.' ~ ceache.l a maxnuum epocd of hardly 8 ill/Pope. .:"('g1l'Ct Cl f mo,"'t un' in t he mU(11,1did not aiTl.'ct the
mlJMOO~ ci reulatin n , a1tlwugh itM' )rc' !W.'IH 't' .W8 S ~l>IIl'llt ial for t ht, u c.:cU rrt·Il N ' of ra infall . On th e whole. th e rveulte bring
o ut t he nuportance of the rmal and dy na mica l influence of the Him alaya s upo n the gC'I\ I'rut ion an d til !' development
of the mnn aoun c ircula t ion.

•

1. Introduction

Th e feasib litv of numerica lly simulating th e
genera l ci rcul:~ t.ion was first demonst rat ed by
Phillips (I 95G) . 'I'he properties. of t he genen;1
circulat ion and t he procc"lse~ which contribure
towards its maintenance have been illvc!olt iga.trfl
by numerical methods by Smngorinsky '-'l al.
(1965) und by )[anahe at al. (1965, W70). The
H~ud irR by these investigators, as well il :'i by oth ers
p rintz and Arak awa 1963; Mint z 19G5; Leit-h
1965; Holowuv et " I. 1971) took in to account the
features ofth e¥general circulation that arc ohscr verl
on a glohal scale, The Ind ian summer monsoon,
with its characteri stic south westerly current in th e
lower troposphere and a marked easterly flow
above 50) mb , form' an importa nt par t of the
genera l circulation ill the tropics. I t i< well suited
for study hy numerical methods. eve n thongh
various aspects of it have In-en studied Il~" ~ynop

tic means. In this paper. we att empt a modelling
experiment OI1. th e Indian summer monsoon.

2 . Methodology of si mulation

In i;his model. 7,(mnlly symmet.ric mot ion wn:-\
cnn ~id~rc (l in a t wo (limcl1siol1al yc rticnl plane
a lo:lg BooR. No di!iturbnnce wn~ supcrimpl)se(l

1

upon th e zonal current. The region ext ending
from th e eqnator upto th e north pole has been eon
sidorod . 1,1 th e horizontal, 1H grid-point s at
;,-degrce Jat i+urle intervals were used (F ig. 1 a ). In
t he ver ical , t hj~ sigma (a) sys tem of coordinates
" a. used to simplify the inclusion of topography.
The free a tmosphere hns been divided into eight
levels, The top of th e frict ion laver coincided
with level '8~ ' and the ground wag rep resented hy
level '9' (F ig. l b). For furt her details a reference
may he made In Godbole et "I. (1970). The lat i
tudinal dependence of sigm a -levcls i ~ shown in
Fig, 2. For eonvenienoo, th e northern boundary
of the Indian Ocean was fixed at 15°N. The
region corresponding to the top of t he Himalayas
coincided with lat itude 32·5°N.

The expe~i ~lCnt was p~rformel! for t he following
act. of conditions : (I) wit h moisture and with th e
II!malayas (wet model wit h t_lle Himalayas), (2)
withou t .mOlsture. and with the Hi malaya. (dry
model WIU I the Himnlayaa], (3) with out moisture
and with out t he Himalayas (dry model without
th e Himalayas), and (-I ) with moi ~tllre and wi th out
th" Hi~nulayas (wet model without the Himalayas).
Rxperllnent (:\) wn<::. 8uhdi\-j(lc"l11 with n'~p('c t- to




























