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predict ion over Ind ian region : Sensitiv ity stud ies

u. c. MOffA. TY, R. K. PALIWAL', AJITTYAGI* and A. JOH.

Centre fo r Atmospheric S ciences, 1fT, N ew Delhi

om- ·. rnfm ''''''' "'" ...-fu':lT'J.fFr 'l:A'( .!,.,.".~~ .mwrmf.m'r'l:~ '" ff~. 'IT"'"' \frIn
r...f.t m ""'4i . ""·...{.Il'.T1,ft'l:,,..'. i """"' 'l:A'( 'Tl ~~ ""'1'TM~~ I 'Ii! "",,", ..mn H I. 'lroiM'
'lWfI f'>lfpi, 'l: "'l~ .;.iTf>.l'l '!'J.>ir """'" 'f7 '!T>1Tf", "'"""~. .mr <ivrilR. 'lTfin; '"'"~
"" lfl'l ml'i\.~~.[fu'''' f.m'r 'T1",!""~ 'l:'1ifr~ir >it': 'r';fJ~ ~ ,mit!"" ~,..n if 3';'''"' 0
~ i'iTlJ1'i ~R~.'f ~~ i rrq"it~Rf'f f'fo"l'n t I

AnSTRACT. A number of num erica1 exper iment s have IJ(Cll performed to study the impact of resolution .
la teral bou nda ry l 'OI1l..!ition<; and cumulus paramctcrir arion scheme o n the performance or a multi-level primitive
equation limited urea model for sho rt range prediction over Indi an region . The study shovvs that a limited area model
wuh higher resolut ion. tendency mo dific ariou la teral boun dary con ditions and dee p cumulus parameteriza tion
based upon modu'cd Kuo scheme as tuned 10 Indian monsoon conditions leads to better simulation of monsoon
circulation. In particular, a considerable improvement in thc rainfall, intensity and track of monsoon depression
is ob-crvcd.
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I. Inln'KIlK'l ioll

A number of rcu io na l mu lti-level pr imitive equa tions
( PE) mo dels have been deve loped during last two
decades and det a il rev iew of such models is given by
Anthes ( 1983). However. it is on ly in the recen t past
that a few resea rch limited a rea PE models (LAMs)
ha ve been u...ed for ... hor t ran ge prediction of cer ta in
aspects of summer mon-oon O\C-r Ind ia n subcon tinent
(Singh & Sugi 1 9 ~6. Mo ha nry (./ ul , 19 9). It i-, round th,n
LAM~ a rc capable to vim ulatc, predict large ...ca lc
mon...oon fea tu re- ... uch a... cr o ...... equ at orial flow. low
level So mal i jet. 1ll00hOOn trough a nd tropical ea sterly
jet, However. underc-ti m.u ion of the rainfall and
erro rs in the predic tion o f the mo vement of mo nsoon
d epressio n,'l.."yc1o nc have been noticed (0 be the common
deficien cy in ... horl ran ge prediction by LAM , . The...e
defi ciencies are ma in I\' a tt r ib uted to inaccuracies in
the init ial da tu over data spar...e region ... and conceptual
weaknesse- in the parameterizat ion of phy sical processes,
vi:., cumulu s convection and boundary layer. In
addition. the performance of LAM is sensitive to
the lateral ho u nd a rv condition, and resolut ion of the
mod el. .

In this paper a ttempt is rrrde to ... tudy the impact
o f resolution. late ral bou ndary condition ... and cumulus
parameterizati on on the performa nce of a LA M
(Mohanty (' I al. 1989) for sho rt ra nge prediction du ring
mon soon season o ver Ind ian region.

form ulation or different lateral boundary condi tions
and the ir impa ct on LAM . Results on sensitivity of
monsoon precipitation to cumu lus paramete riza tio n
is presented in Sec. 5. Conclusion and summary arc
given in Sec. 6.

2. Descrl ption of numerical experimenfs

A de tail description on model formulation. horizontal
and vertical di scret ization and time integration scheme
used for the experiment s is described by Mohanty ct al.
(1989). The horizontal domain of the model is bounded
by 30° E-150' E and 30' S·60' N with a grid resolution or
1.875' Lat .j'l.o ng. (except in the case of coarse resolution
experiment).

The model has 10 sigma levels in the vertical and
orography fo r the model is derived from lOX l " US
Na vy data. The model incorpo rales a number of
phy sical processes such as planetary boundary layer, dry
and mois t co nvective adjustment, deep cumulus convec­
tio n and large sca le precipitation.

A number of numerical experiments were carried out
to exam ine the performance or the model over Indian
111011'\0 0n region with different horizontal and vert ica l
resol ut ions. lateral boundary conditions and para­
meterization of cumulus convection. A summary of
the experime nts is given below :

(A) Resolution Horizontal Vertical

A . Coarse 2 .5 ' Lat ./Long. 5 level.

A~ High 1.875° Lat ./ Loug. 10 levels

ow Delhi·tlOOtl.

An overview of the mod el and details or numerical
experiments arc given in Sec. 2. The im pac t of resolution
on the pred iction or tra ck of a monsoon depression and
associated rainfall is discussed in Sec 3. Sec. 4 deals with
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