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A BSTRACT, In th is par-cr. considering total seasona l rainfall c.f J une through Sept ember as well as its
lime dis tribu tion . i!. 11 k <':" h t, s l-ccn e volve d fa ident ify ing a yea r <IS hydrologica lly flood /drought in differen t
pari!'> o f India . Afl er gh ing :1 margin of ~5 1> ~ 10 the mea n inde x val ue fo r normal years, frequencies of flood l
d rough t yea rs have been calcula ted . In genera l. freq uen cies o f bo th hydrological flood a nd d rought yea rs arc
more in 10 \\ rai nfall a rea s 3'\ co mpa red 10 high ra infa ll a reas. Th ey co mpa red quire closel y with the Irequencie...
of metccrolorica! e vccs.tive c ud de ficient rai nfal l years respectively. But the care gcrizanon of so me ind ivid ua l
yea rs i.. fo und 10 diller bet ween mc tco rologic·..r] an d hydrologica l point-, o f view . Th e nat ure of these difference,
is , however, m t un ifo rm at all I ~C sta tions .

I. Introduct ion

In view of im men se pr act ical va lue" drou ght ha s
bee n extensively stud ied in majoi scientific disciplines
of rnctcorolcgy, hyd rol ogy , agriculture a nd eco nomics.
Presently. we arc con cerned \..ith hyd ro logical dro ugh t
and the purpose i... to study the ph enomena using
:ainrall data . Genernll y, hydro logical d rou gh , h defined
10 te rm s o f "s('rn e shnrtuge ill the surface ami ground
waters and river and stream tl ows " (Yevjevich 1967, \VMO
1975. 0 racup <'1 al. Ina. Ilen-Zvi 19K7). Modelling
drought char act e rist ics faces a serio us problem because of
non-ava ilability of long- term records of these hydrologica l
parameters. T o a la rge extent this call be overcome
by defi ning hyd rological drought in term, or rainfall
data which a re read ily avai lable for lo nger PCI iods,
for a la rge number o f sta tio ns.

Over Ind ia" ra infall b ..I sea sonal phen o men cn a nd
o \ er mo st parts it i.. due to th e so uth\I,'c... t monsoon.
rro m June through Sep tember. H)dlo logical paramcter>
in thi , area are thus highl)' dependent up on the am o unt
and d istribution of rainfall proce ... ..c.... Th e ma in ohjec·
tive , o f th b stu dy are :

01 To c\'ohe an inde>.. cOlhi dcring tot al ~easona l

(J une thro ugh September) rainrall as well as
i t~ t ime di st r ib utio n fo r ide nt ifying a year a s.
hyd ro logical ly llood/d :o ught a nd

(ii) To com pute the rr~qucnc ic ... o r hydrological
floolb /d ro ughts in d ifferen t parts o r Ind ia .

2. Data u...cd

Fig. I sho ws the locat ion or 362 well di stribute d
rai nga uge sta tio ns over the count ry whose dai ly
ruin fall data for the period June thro ugh Sep tember,
From 190 1 to 1980 arc used in th e st udy. For ind i
vidu al sta tio n... the length of record varies from 40 to
80 yea rs. The geo gra phica l distribu tio n of normal
so uthwes t mon ..oon ra infa ll is also given in Fig. I.

3. St'a, um,1 ra infa ll amounts a nd metearolozlca! e xce..,h eideftdenl
) ear,

In Ind ia fo r an a rea, a year is decla red <IS d ro ugh t
when annua l ra infa ll d eficien cy exceeds 25 u

u of its
no rmal (India M eteoro logica l Department 1971.
Govt . of India 1976). A pplying this crite ria or
.L 25 ~~ departure o n so uthwest mons oon rai nfa ll,
Pa r thasa rathy ('1 nl, (1984) have computed empirical
probabil it ies o r flood /drought year> in differen t parts
o f Ind ia , In o rder to facilit ate comparison with other
r~ ..ult s of th i ~ study" we a l..o applied the ..a rne criteria
to the pre,ent data set and co m puted probabili ties
of ",ce"il< ( l1ood ) a nd defic ient (drought) year>.
The 1t:~ !Jlt s a rt: presented in Fig. 2 which a rc in close
ageeeme nt with t ho ; e or Pa"ha<a:ath y <'1 0 /. (1984) . In
ge nera l, th:: freq uenc i c ,~ ar..: more in lo w ra in fall are<ls
a , compared to high ra infa ll a rt'a~ .

-I. Dcn:l opmenl of a r,\ lnfA lI index fur h)'draloAica l purpoo.e~

The praces.. of evolving the ra in rail index is covered
in two pans. Fir~tly" to q uan tify the lime d i, tr ibution












