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Long range forecasting parameters vis-a-vis sub-d iv isional
summer rainfall over Ind ia
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A RSTR .\ CT-. ln teraunu ul variability or Empi rical Onhoguml Function... (EOn based Up JIl rcgitm:l!,'!!llJb:11
parameter v, associated with tho: summer m onsocnrain fal l ove r di fT,; r~n t r mtcnrologic al sub-divis ions of th e coun
try ha.\"~ !Xe n discu ssed. based upon the d ata d ur ing the years 1959 to 1990 enabling us 10 idennfy three bro,rd
xub-divisions of'tbe co unt ry.

. II was interesting to note that the !i~sl empirical orthogon al function did not show signifi ca nt correlatio n
wit h mon"oo." r~l~nfall o ver m ost su~-<t I\'"ISIon.s o f th e N E an d SE parts o f the co unt ry. Ho wever. this EOr WoJ'"
fo und to be signiticantly cor rcla led With tho: rainfall over the remaining meteorological vub-diviaion v of the country.

Kc) wordv - Empirical Orthogon al Function lEO FI. Power regression model. Intera nnual variability
Correlation coefficient. •

I. Introduction

The southwest monsoon i ~ the principal rainbear .ng
season in Ind ia fro m June to Septembcr. Large interan
nual varia tion has. been observed in the monsoon rainfall
both in space and time affecting the water resources
and agriculture in the co untry . Meteorolog ist, have,
therefore, been attempt ing to pred ict the var iability
patterns of the mon soon rainfall in both space and
time since last 100 yea r, (Bla nford, 1884, Walk er 1910)
and more recently by Bhal rne a nd Mooley (1980),
Verma (1980), T hapliya l (1982), Shukla and Paolino
( 1983).

Recentl y, Gowarikcr et al. ( 1989, 1991 ) have developed
a power regression model for the country's summer
monsoon rainfa ll based on 16 pa rameters whose in
terdependence bas been exa mined by Srivastava a nd
Singh ( 1993) using EOF analysis. A que st ion has
been ra ised abo ut the intera nnual variability pa tte rn
of EOF in relat ion to the mon soon rainfa ll over the
meteorological sub-divisions of the co untry.

The object of th is study is, therefore, to stu dy these
as pects and identify broad region' of the co untry
and the corresponding empirical o rthogona l funct ion s
based on regional and global parameters.

2. Dala

We have used sixteen reg ional/global parameters
(Gowariker et al. 1989, 1991) which have shown
promise for the long ran ge foreca st of India n summe r
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monsoon ra infall dur ing the la,; four years (Table I I.
II may be not iced that the para meters arc broadlv
di.vided into four groups rcla,ted t.o ler.npcra ture. pre ssure ,
WInd,and. snow co~·er keep ing 111 v.cw their possible
physical linkages With the monsoon ra infall. Em pirical
orthogonal funct ions and some derived l inear functions
fro m these have been woked ou t. ut ilising the d ata
of 33 yea rs. i.e., 1958 10 1990 . Th e de ta il, of the
method arc given in the pa per by Srivastava and Singh
(1993).

J. MethodolOA)·

Empirical or thogonal funct ions based on al l the 16
parameters were computed . The cigcn vecto rs related
to these EO Fs arc shown in Ta ble 2 an d their corrcla
lion coe fficients with three ~broad sub-divisiona l
monsoon seasonal rainfall are g.ven in Table 3.
Based ~n. co rrelation coefficient (CC) the meteo ro logica l
sUb-dJ":S iO I1S were grouped together. which showed
sign ificant correlation (at 5%, level of significance) with
different EOFs. And then , var iou s region s of the
co untry and co rrespo ndi ng EOFs were also identified
such that the interan nual variab ility pa tte rns of the
mon soon ra infall a nd the EOF were found simil ar to
each other over the respect ive region . Alth ough EO F,
were computed fo r all the 16 paramelers , so me of the
parameters which do not have significant contribution
In the variabil ity of the function, were removed.
Consequently, various linear functions. based on lesser
number of para meters were derived from these EOFs












