
:,.j l .,i n . :;:I(:'i l )

A quasi-biennial oscillation in precipitation at some
Indian stations
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rn illf ,,11 (Illta From seven Iml inn "(a t ioll !'!. H,"'ult >l illtlieah' Iht' pn"""IWt' of a " i:,m ilipll ll i , .....·i lhl l i..u Itl B" lIll.n.,·
11111 1 uf:l wr -ak u".eil1.Hiuli lit ti l"!' uf tllf' :>i :\ .. t ln-r ..tnt].. u e,

t. Introduction

;-.i'· ..l l' ll l il t it: :-j';1n-h or('\'c:1it: vurint inn.. i l l a \ ;\I·i l ·l "

of 1 ;ll'tt'III'olo~il 'al t.i,llt·.,:,·rit..... 11 ;11 1 11l '('u t ill : suhj,.c;t,
of numv ill \ ·t ....t ign.tioll ... fllu' of t ill' impor tuut
('\TII" 'i ll {,l il' ll ll ic' ~('ril'''' i... tilt" :! -:!- \'l' ar t- vclo
\~'Il idl wu.. di..... ·lI\·I·I'4 ..1 hv Clavrou. an'l! i .'ol ofte ll
n ~rl'ITl'd 10 11-0 tl u' ' :-:f1 l1t lt t'; 'H n..(;ilhl tioll· . T ho cvc ln
i ... \,( ~ I~' (Il'Ultl i lH' ll t i ll t lu- l'lltla tol'ild :-- t l'lI t O'"' p !l" I"L

l t ~ exi tunrr - hu )11'1' 11 IlIllil'I',ll in se vera l a ...t n i -

" I'Opla \" h-nl ...l·ril· iIIdlltli llg i I1 1 Ii (~ (~~ of solar noti\" ity.
~;wnu 'llIlt! :,!1 ·OIlUlgIII·t it- ad ivit v. .\ l~IH ll l lI'(! hJ : IH i\"~
u-vicw llf ti ll' 111l1l...;·llil'lJ lliul l~ydt! in «liumtic
"I~ri, .... 1\'1 '" 111 " '11 ~i\ ' l' ll I,.,' l ,alU l s lw l".~ ( I ~ ll i! ). III
I hi- StlI"\"t' Y t III ' ..flit it II '" ill who...c prc«!p ita t ion till fa
till' IIi"lIninl o-r-i llnt iou lu"",, been Illltil:t·d ure. with
t lw I'xl'l'l'ti llll IIf Ollt!. all from Europe :III" Xorth
.\lBt· ri l·a. I II til l' I'n :.....-nt. report . a. S4:ardl hill" hC i'll

IIlJll lt, for th i.. "..(dllatioll ill precip ita tion dat a of
-t.u ion... ill t hn Inrliall wgioll ,

2. An alY!lls and results

Tho nml laud of :-IH'I·. t ral allal.'"~i .... !Iii..... ill n't.;t·nl
\"I'il n- , 1H'I'Ullm a ...ti lllll"nl alld ilHl't ,rtant 1t",1 for
t ill' lillal~· :-i .. ( If a..11"l 1 - l~I'OI.h.,· ...i(~a l t ilne ......·ric.... .\Iul
f"r t ht' ...·an· " II f IN ·riulicitic :-:. Th i ~ lIll'fhcd Ian...
1'(" ' 11 " l'l'lil.d !l"n' to lltc ti lH('~...('tic.'" l:olll!Il)..;erl of
"l ~l r1 ,' 1'11·t·j I·it a I illll of t ho:-o(. ~t-l\l ion ... ill Ilidin fn.1I1
~, lIi l ·j, llh ·rn't illll ... for !*' ) \"l~<II1'o or lIloru am ",""\il -
a 1.11 '. '1'111 ' ·..il,... \\'l'n' ..uhit~t t'll tc ~pcc t ml anal.'·:-.i...
II," t ilt' IW" hnd oul hllt·tI I,,' Bh\-Cklll<l ll and Tuku,'
( i ~ I;-'H ) . Till c 'olH l':It;-lti~lla l pl'O ('cJu n~ illll'lil:'"
a li'll'I' t llll wit l1h l ,f whif,1t clt..'llt.\ll tl:-: i l . \" er~lJ! ,· on
tll l ~ l nllwa t iol l 1' ·II!.!tJ.. hroad filtl~ r... ('''lIla ll tninca.
l iull 1"lIgth) 1'1"..\" id i ll ~ l '!lou~h cl(ui'"aleut l l c~n'~J:"

of frcl..'llolHlllll l hClu: t· hcltcrstahili t\' of U:-.ti liUlt os
while IU\ I"IUW tilters 1'1'U\' jc! u higl;cr rC"iOl utiu n.
I I I thu l 'I"l ·.... ·llt f ~lt ll l l' llt l\lioll autu-(:orrC!lltiIJIIS Wel l.

...1I1·l'(·.....i\"t ·I,\' lrll lU'il lt'd at, 10. :!O a wl :~ll l a ~s t o
o l.ta ilt "(I I·(Q 1"11 wi1 h 1'1'1I.!Hc:-:...i, ·u[., ' hig-her d '~g n·( · '" of
r.·..olut ilJl\. It WII" round th,lt trH llea t ioli a t
:!o lag:-o pru dtll·d adt~qua,l l ' rt'~ 'llIt i'.11 wit 11 n·il·
f)Ullably guo,l ,,,tulJilily uf e...ti1uale... The :-oplo'C tm

am ...ho wlI III Fig'. I .

.\ 1 tho pl'llk... eouln leuce iuu -rvul ... for ~11 111 '("
cent ( ~lInlid,·1IC · t ~ ha vo beeu i ll tlil :atl d. TIn-...I ~ huve
heN' oo ruputcd fnuu r-hi-xquur« ' "l1hu " (:llr n·...jtoll' l
il.g t o t he number of dt·gree... of fnxe huu. :!XI.11.
wlu-re .\" j ... tho number of da ta pciut ... a llil .1/
i... 1he m-r xtuuuu lag (Orn llgnr and lI a la lla kn 1!lIi I).
\ pea.k t:orn':-<ponrliug 10 1\ pnrtin ulnr fn '1W ' l tl ~"\'

lila,' I)(~ r-on... idel't·d ~ ig ni fiea nt. wit II !Ill 11<'1" c:CIIL
tU1iti ll cnel~ , if in attompt illl.{ to draw a sI IlIIOf.1l 1.:U I' \,t·.

after tuk imr intu ucoouut the (:ollfid"IU;O limirs.
a tl f~lJarture IUWlm1 ... hi .~lwr "n ine i.. fuun-I iuevi
tnhlo. The ...pec tral !'o'lk... t,;1l1T1)....1'n'l in '~ t r,
I'l·riotl ... bet ween ~ and :{ ," ('i l l'...; tug. t b.·r with t he
1lI11 1l1lt·1' lit' llt ·.~I"(~J "; of freedom IPtil t h.. n.·l1 11h(~r of
venrs coutributiuu to rho data a rc ... 1I'·wII in Tal '!tl. .,
I a~Hin4 ('aell ...tat ion. Tilt: I'J,\k... (:orrc"p '~;llillt!

III a l 'cf i CHII 't ~tWl ' I' : 1 :!. :!:! aw l .! . :,",f) y, ~ u"' lt l l l "' LI' at
j of t ho "1"'('11 ..tution-. )0'01' 31 .'"....01' l. a hro.n l "' l" ·t ' ~

t-al pcak aIII..·.~ r-, uud i--.: ccun. : 1i.I. :llI r ;( rl"l' fl llCJtt:~'

("onc';' llulilling to :!· HI ye'lr-... TI",: ,· t ima f' for
Bumh" ,' is si"llifi"ant at. HU )'l'r ('t'u l e I1Ifiollllleo
1."'('1. i hu"t.' r~r ('f.chin, .\l ad r;!' a ll,1 :\'ll.:.q tu r afl: IIr
Illilf1,.;illa l si:,!hifil'<lll aw l tho"c fur ( 'al l ~utt , aI,d
) [ v:-.l)re arc 11"t. ...ig l1i fkant. For ))l~lh i . t "en~ i..
IU; .,,"itl(,I1' ·c of :1 hieUl1 ial p";"'i lllltion. .\· · · ·ClI1I i ll .~
I.. Blacklllilll aJll I Tuke.'· (I 9~~) i1J1l I.It'llkill' ( I !lii l )
;L iliOn: rt·li" lIle tt'.... t. e-r the ru,~l ity of ,..p..:e t r. \ I I'~Hk..
i ... t h.., t:on~i:-:h !w"\" of lIuxilll:l Ilht ut a Hin'a
frcquull"'Y in illd~pt}l.oent data ''':llllpll.·', ';:.i1lf'C
th e "I'et:t r" from fi n ) of t he .....·.\" ( ~n ill' lcp"ll lmlt
dMa Sl~ ts :.,;how p.·a k.... at fwqUt·lI('il.... (~u rn~ ... I'(I ll ,l i ll .~

to I'criucls h t' t WCEIl :!. :!:! arli t :! · ;)0 .'"l·.a rs, t he rcality
of a fJlIa..;j .hil·ll1lil\1 u...;cillat ioll ill Ih e. p rcl'ipi ta t ioH
ill t hl~ WHiUIl is u... taLJli..,lH'd wit h fair ('t·rlain f\·.
For BOll~Ja.r a!loth"r J1m1.k ~ H!S() :-:ignitif'alll ;Lt.
~.o per (~cnt· eonfilknno lcvel. apl'0" r..; a t II· fWtpll'. l1 oy
f 'lllT'~ :O;I"lllll illg to Ih. , I ~ur iod or 1·711 ," tlIU':O; a ... a
~lI h- I m l·l1I oJt i (, of tIlt' fJl'.a ~ j -h it ·nll ial Il ·l·k OIlId rll l'~

ther co nfirm...; the rt ~al il " of 1110 (N:illa t iull al th is
l'I ta l ilHl. Xl,HI' l,f tim (;t lu'r jll'l,k" ill tIll : "' lllu;l ra
Olit.:IlI' ill more t lla n two imlcpClltll:llt t1utu ,o; lI IHl'k j .




