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Long range prediction of summer mo nsoon rainfall over
India: Evolution and deve lopment of new models
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ABSTRACr. An uucmpt is made III review the evolution and prosPCl,."ts of lun g runge prediction of sun' ..
mer monsoon (June 10 Sep tem ber! ruin full ove r Ind ia as a who le. In addition . a variety of new Lon g Ran ge
Foreca st {I. R l-t mod cls ha 'i been developed an d discussed in this paper, Furt her a na lysis of a recen tly develo ped
model sugge...rs that the dynamic stochastic tra nsfer memory o f the atmosphere is o f the order of a dec ade. Th is
specula t ion need s 10 he examined h~ de velo ping similar mOlkl :oo for other regions an d seasons of the globe.

I. Int roduction

Despite signifi cant ad vance, in ...cic nce and techno
logy over several centuries. the critical depend ence of
Ind ian econo my on mo nsoon rainfa ll sti ll cont inue s.
Jaganna than (196U). Rao (1965) and Thapliyal ( 1986)
have reviewed some of the LRF techniques used in
India for over past hundred years. fo r improving the
accuracy of LRF. basically two approaches have be in
followed. In the first approach . a number of para
meters have been identi fied by following the correlation
ap proach. In the second approach, aucmpts have
been made 10 develop Multipl e Regression, Multiple
Power Regression , Dynam ic Stochastic Transfer tech
niques ctc . In this a rticle, an attempt ha-, been made to
review the evoluti on and prospect-, or LR F techniques
used in India. In addition. several new LRF modcts
have also been developed for forecasting monsoon
rainfall over India as a whole.

2. Data used

All India. summer monsoon (Ju ne 10 Septe mber)
rainfa ll data for fairly lon g period, have been repor ted
in the literature (Mooley and Parth asar ath y 19~4 ) . How
ever, these long per iod rainfall data a re based on the
rainfall of plains of India only and do nOI include rain
fall of hilly region, and island regions of the country.
The main problem in preparing a truely homogeneous
monsoon rainfall series for a big country, like India,
ari ses from the fact that the number of sta tions reporting
rainfa ll dat a var y considerably from month to month
and year (0 year . For example, the nu mber or slat ions
recording the rain rail in India has varied from nearly
200 in the firsl decade of this cenlUrv 10 abo ut 5000
during recent decades. •

The country i" divided into 35 meteorological sub
d ivision s and for eac h one of these sub-di vlsiouv, the
yea rly act ua l rain fall i l,e.. the a verage of a ll the sub
division at sta tion... for which data are available in that
mo nth] and yearly normal rain fa ll tt.e., the a verage of
1950 nor mals for a ll th ose sub-d ivisio na l sta tions wh ich
ha ve been con sdered for computing the actu al rainfall in
a particular m01l '1t1 arc computed by the India Mcreoro
logical Depa rtment. Yearly actua l, and year ly norm als
lo r ~i1 1 the 35 meteoro logical sub-divivions have been
collected from the Na tiona l Data Cen tre of India Met.
Dept. and used for com puting thc lon g period mon soon
rain fall series for the- countrv as a whole, On utifizinu
the area weighted rainfa ll ora ll the 35 mctco ro log ica]
sub-divi-ious. the yearly-actua l- and t he year ly-norma l...
for co untry. a:-. a whole. have been co mputed and are
given ill Tah le I. Analysis of XO year , (1901 10 19XU)
data reveals that the normal monsoon rainfall over
India. a~ a whole. h. equal to 876 mill and it:-. standard
deviat ion i ~ equal to 92 mill. For the sa me period. the
coefficient of variat ion of the rainfal l is equ al to 10 . 5
per cent. In this study, yearly monsoon rain fall ex
pressed as percenta ge of yearly normal has been used.

~l . J\lulliph: reerc..siun technique

J, I. Itt II/riple regression models

For developin g the LRF models. Walker ( 1923) used
those weat her factors as predictor" which had shown
significant correlation coefficient (Ct,') with the pre.
dictand (Indian monsoon rainrall) , Among ~cvcra l
ractors he tinally chose t hose which had lea..t intcr-corrc
lation a ma nt! themselvcs. \Valke r iSfiiucd fir...t operationa l
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