
551-51 1- 13 ; 551-55.1 -21

Effect of t he 30-50 day osci ll ation on t he li fe cycle
of the Ind ian monsoon
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,\ BST R AC I. (11,1(,;11 H:llld l\ Plll l.: l1I i'!llic ld\ ha'\Cd on till: I (i Cir: /II dat u '0:1 (rpm the rC1\ IW I: hnve been
uscJ : h I "tudy the Ifl\\ frequency nlll dc \If th e ~ Iuhill l"..ircular ion re levan t 10 the India n mon -oon hy performing
FO F J.na ly'l,,''', D cvelonm cu r of 1ll01hl\l!1l ill rckuion hi the a nn ua l \:y..:k j, exa mined.

J. Inlrudm:li un

Ma nv recent stud ic-, huvc :-. hll\\11 that the li fe cvclc
of the Ind ian monsoon includes u 30-50 da \ oscil latio n.
T he Indian 111011" 0 0 11 on l ~ occur ... d ur ing · thl,.· nor thern
Summe r. but the 30· 50 0<1 \ moue cxi-t-, vcur ro und
(c .g .. Lorenc P/X·t). Arri~ in!! th e ... i m r l~~ har moni c
an 'lly!riis 10 the a rca -uvcrgc d ou tgo ing lon gwa vc rudi 
arion ov er the Itl ) o f Bengal, M urukami ('1 ai. ( 19Xo)
argu ed th at th e on set and wit hd rawal of th e mo nsoon can
he de te rmine d hy t he ph u...c ch an ge- (11' the unn un! cycle
a nd 30-50 It.l) low-Frequency mode. T he:..e tudies
suggest th a t the li fe: cycle o f the I nd i' 1I1 1lI0n~ l1 0Il i c..tu-
blishcd h) the annual cycle of t he atmo~pheric ci r
culat ion over the 1110n ~u() n reg io n and i... modulat ed
hy the 30-50 d a ~ low- freq uency mode.

Using the 30-50 d'l ) filte red X50-l1lb wind da tu 0\1: '
the Ind ia n rno n ... oon region . Krishna mu ru and Subra 
hrna nyu m (19S2l dd incat~d s)nortil'all~ the no rthward
propagat ion of t ranvicn t ridge:-, and tro ughs a' 'lociatcd
with t he 30- 50 da v mode, For CO li \ cnie ncc. we !'Ih'llI
r efer ( 0 th e m ... illl pl) :1\ KS ridges a nd trou ghs.
K rivhna murti and Subru h m.m va m fou nd t hat when o ne
o f the KS trou gh o r ridge- ii nc~ urr ivc... at rOLlghly
15° N. th e next Iille hl:com~" disti ncL ne~l r the eq U<llo r.
T he Somali jct"s in te:n... it) Jcachc3 its pl,.·ak (i .c. . a mono
soon " act ivc" condi tion oenlr:-- ) whcn a trough line lic...
nca r 20 ~ N. In cont r ~l'i t. the So mal i iet \\l'a kl'lh (i.e. .
a mon soon .. bn:a l... .. co ndi tion happellS) \\hcn a ridgc
line is located aroun d ~O ~ N. Late r. Chcll a nti Yell
( 19X6) sho wed tha t t he 30-50 da) \ i.I ria tion of the
Somali jct fo llow " tht: deepening and filling of the
Ind ia n mo nsoon tfll ugh nVt.,.'r central Ind ia \\he l1
the KS tro ughs all d ridg\.' ''' mig la tl.' Itl l'cntra l Ind ia
a nd coi ncid e with the I n d i ~ 1Jt lllon SOOIl tro ugh.

Since the nort hward migration of KS trou ghs and
r idge... modulat es the low- level Ind ia n mo nso on, how
ale th e: trou ghs a nd ridges related 10 the planetary.
sca le 30-50 da) mode '! It will be sh own in this stu dy that
this co upling is acco mplished through the transi en t
10e,,1 Hadley circulat ion induced by the planeta ry
scale .'0-50 d a) mode: over the Indian monsoon reg io n.
In th i.. region lh is co upling is ~ key process in ca us ing
the modulation of the annual cvcle of t he at rnos-
pheric cuculu tion. •

IV< dcnvc rhc globa l velocity potential ( X) fields
with the wind 'kids genera ted by the FG GE Ill b a na .
1):>-.: ... o f the European Center for Medium Ra nge
Wea ther Fo recast, (ECMW F) over the entire FGGE
) e:a r. To cxuact out the annual cycle an d th e 3Q.SO
d'l) low-Ftcquency moue from the fields. we adopt
Lo renc's ( 19~4) EO I' analysis sche me by retai ning tb e
zonal mean a nd the first ten -wav e componcnts a long
lat itud inal circles. T his EO I' ana lj sis Cove rs the glo bal
belt betwe en 45- S and 45 ~ N.

For 200 mb. the first th ree -.:iL!c:nrnodes of the X.
n~ ld d~raf( u rc from ils year ly m~an (n ot sho wn) ex .
plain ~ . rcsrect ivel) . 36.2 "". 23.3 u" .lI1d 16.4 % of th e
(ota l \ ,u iance. Th e cigencoellicient time series of the
fir~t l'igcnrnodc sho " a c1e;..tr annual cycle. Th e temporal
phas es of cige nco d lic icflt tim e s e r i e~ of the seco nd and
thi rd l:igen mo oe:s a rc in q uad ra(un:. a nd th e spa t ia l
dist ribu tion\ of their cigcll\' cctors arc aho a bo ut 90?
o ut or pha'lc . Th e c: igen vcc(ors of Lhese two eigenmodes
posscs... a wa ve: Jl urnbl:r-one struclurt:. T he phase a nd
...tr ucl urc or the...e L\\ o eige:nmodes a rc similar to
Lo rcnc's a nal)s is. Th e tem po ra l pha se an d spa t ia l phasQ
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