
Maesam , (1991), 42, 2. 125-130

55 1.509. 33: 551. 553 .2 1

A power regress ion mode l fo r long range forecast
of southwest monsoon rainfall ove r Ind ia

VASANT GOWA R IKER*, V. THAPLlYAU *, S. M. KULSHRESTHAt ,
G . s. MANDALt . N . SEN ROYt and D . R . SIKKAt t

( Recei"etl 27 February / 99/ )

~r< - " '" ~mi 'Nlmi ii ..Wrnw~<m<ff .mn o"'f!"Tii d...m iT >:f>."""""",,, '! A'A' (,,!" if
fir<"l': ) '<'1\ ~ f""!,, f....-~l ~ qf","""",,," ~.." ' '1 f,j.,,;oi ' fT 'Ii" i' f'< ,""" <tofR 'll 'W 'l'R'T 'l7 ""mf", ..~;.
iIIW ,!. r.j,''lR, f;r;m t.:~ d .m>ro i\ ""''1 f'l"lt, 'I'i'T .,..,p, 'l7 f;<....,.fi'l -rtr it '1'<ii I .,.,.. ii 'l'i\ 'J1f'l't
~;,rr ~ I T'J iTfJI·'R 11 CffUT"f I t1 S1Tifl'"it 'p ;:;r;rr ~*'f'f," ~ 'EJ1'i 'I1lT ~..ni 1Jj ~ III ~;:rr ~ f-r. Il.Wrq n:<i~~
Jj t1 ~ 11rq 'fl SfVit~ it m V1~ ~ qn:q7 f:pn or:)' ~'ff.:r n::r. f-:q;;r·iifRif.T (~qfr) ~ iT ~ IJ~ Ita ~"~

~ 'm" "" f",,!"" .~ ~ I T'w.""'"'1 ~..",r,,' ,,~ ""''!" ~ '1'" wf,,'"~.hm>ii :;;~ m~',';i
~ qfnTrq"l'<f'l<'f o:"I'lj <f,T rr ~fff m-v:rr ·r. IflPfT 'I T arrrnftrf; lfF.~ If.) :q~;p R"l'l f'f.'ltl ~ I :;JT'f." Q[7l1J TQPf'! 'l

'ffl' 'flfr.-1 l:f1Jf ~ 'f:T~ f<mY If'.ff ~', (if: !:I -~ ~Ro::r t !:4 m~ ~r lfT1;l T <it fonrTh':1~ if ;q~nt ~ I qfi'''f >r.1

tlWT ron IJlfT~ I ! J{~ it.3ffilTT qT 'tTf1:rt m'fll m R f.nTT1T I !l~$ if 19 9 0 iJ,J~:T~ frr&~ ~l'l' <Mt it ~rn 'f1i~

""" ii'1f"')." ..n ~ srRWr 'W-3fOfa 'J"ITfR ;rrfT ""'" W ~ "h: ii '!'<!'.'1R ",,'T f'1~ ~~ ~. I
ADST RA CT. A derailed analysis of southwest monsoon (June to Senrernbcr j rainfall over India of several

decades vis-a-vis the regional and global ant ecedent signa ls in numerou s perm utations a nd co mbinations has led
the a uthors 10 concl ude that a long ra nge forecast b:ISCd o n one , two. three or four parameters 3!> a tte mpted by
several workers in tbe past, ca nno t be relia ble o n all occas ions as indeed has proved to be the case. The parame tric
and power regression model s ut ilizing 16 parameters. descr ibed in the present pape r. suggest that it is a t~ rx."Stry
of severa l parameter')and interactive nature of the regional and global clim atic forcings that gover n the q ualit y and
Quant ity o f the monsoon. A detailed a nalysis o f non-l inea r interacti on'S amo ng.the a ntece dent clima tic con ditio ns
a nd the monsoon has led the auth ors to introd uce the concept of proportionate weigh tage to the signals of di fferent
par ameters. Thi s has led to the develop ment ora powe r regression model which is a ble to quantify the effect ofeach
parameter. Details o f the model a rc present ed Based on the mod el. the India Mcolt'o ro b ,Jical Depart ment has been
issuing the o pera tionallong ra nge for eca st o f mons oon rai nfa!1 over India a.. a whotc during the past 3 years .
1988 to 1990. a nd these fo recasts have pro ved 10 be corrrect,

Kc)' words - Sou thwest monsoon, monsoon forecast, long ra nge fOT:'C;>'; I. p;lrcrn':lr ic rncde l, pcwcr
regressio n model.

2. The parame tric mo:le!

subj ect arc avai lable. e.g .. Jagannat han (1960). Th apli yal
( 19K7).

G owariker ('I al, ( 19S9). herei nafte r th eir work
refer red to a, Paper I. int roduced a new LR F technique
co mprisi ng pa ra metric a nd P OWCi regression models.
Th e models described in Pa per I ut ilize signa ls from 15
a nteced ent para meters (sinc e made 16 pa ra me ters by
add ing no rt hern hemisphere surface pressure a no ma ly)
wh ich a re significant among the regional a nd glo bal
forcings fo r th e subsequent mo nsoon. Rased on th e
new model. IMD has been issuing o pe ra tio. rr l LRFs
for monsoon rai nfa ll over lndiu a s a whol e durim the
past 3 year>. 1988 to 1990. Details o f the model a lo ng
with t he an alysis of il'i perfo rm ance a rc d i s I..:U s ,, ~u in th e
pre; cnt paper.

I. Introduction

India was th e first co unt ry to sta rt . a ce ntury ago.
a sys temat ic d evelopment of Long Range Forecast
(LRF) techniqu es for est imating in ad vance seasonal
monsoon rainfall over the co unt ry. No ticing the negat ive
as soc iati on of excessive winter and spring s no wfall s
in Himalayas with th e so uthwest mo nsoon (Ju ne to
September) rainfall o ver India. Blan ford ( 1884 ) issu ed
tentative monsoon forecasts fro m 1882 to 1885 bas ed o n
the single paramet er of Himal ayan sno w co ver. Wal ker
(1908. 1910) int roduced th e co rrelat ion co ncep t in
LRF and developed a multiple regre ssion fo recas t
model which used 4 parameters. namely th e II imalayan
sno w accumulati o n at the end of May. th e so uth
American pressure during spring. th e Maurit iu "i pre "i ~

su re d ur ing May. and the Zan zibar rainfall du ring
A pr il and ~ay. T his mode l was used by th e Ind ia
M eteo ro log.cal De!"' rtment ( IMD) for issu ing opera. 2 . 1. ,11" /)' .<;,, ~{ J;'~/I1 I., f ro'll o ·II;;'wll;'o." of a {"II'
t ional forecasts from 1909 to 19 15. In 1916. - Walker param ?terJ
(1923 , 1924) added one more paramet". nam ely May Tabl e I shows the year to ye "r per for manc e of so uth·
ramfall of Ceylon. Man y all empts have since been west monioon d uri ng 195 1- 199J . In th is table. N
made to ident ify mo re parameters. Reviews o n th e indicat e., good mon soon which incl u·.te . ho th normal
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