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Forty-day mode and medium range forecasting

A .A. RAMASASTRY, U. S. DE, D. V. VAIDYA and G . SUNDAR I
Meteorological Office, PI/lie
(Recei ,'ed 25 January 1985)

nil - f<tfll' '!' ",n ,:j mr ~(" ill *"'laul'ii oj IJ'i1 lRf"" f""" ~ f'" 1JI'flJ.'f " " of; ~ 'l'Ii, ~'II<IR1l1
a'll 'If~ "~-frofrq ~ "" ant~ ~I ~ I lffi!'I "'la' A " IlT<lft1IlJi1Irn of; ~ w of; "''''R
qf<qt '!.of.t'll'f oil !fA of; f\l~ ~" Odf'lllfl ><mif _I"" ~ .fJllll oj; 'fTlI'i "'I ~ lI1mI f""" "'" ~ I lR ,,"""
of; r,,~ ~", 'l',","q (.q 197....83f.j am-. '" RroI" 'lm "'" om ,"Elf R'''''~''' 'If~<i'«"T <moii "" fo.,""
f",'ll 'I'lT ~ I~ m 'I'lT ~ f'"~ "I<lt-r ;(f lIfa~ om :m " ~'" "" if ... ~ ij" if qf<~ ~111 ~I t I """'"
'If~, W '!.Oq RI'I *fmt ,,"'. lIffifi oil'!'q if '1'1 f"","" " fH llI;r.ii "" " q" l'J f""" 'II 'l'f'dl ~ ~ <fR1 if
....1'I'm~,,"".'f-f~.~ '1"" 'l ofe1lt'<1 anu", f~"Rl r ll<f"" ..m sma ~"f ~)" t ,

ABSTRACT. Recent in\·~tigalions by different workershave pointedout the existence of a forty-day mode
in the rainfall. cloudiness and circulation o ver the monsoon area. In the present investigation an attempt has
been made to examine the potentiality of this quast -statlonary periodic mode for thcl urpose of med ium range
forecasting of rainfall over the Indian subcontinent. The analyses of the rainfall an mean weekly circulation
features over India have been carried out for this purpose for a period or 5 years (1979-83). It is observed that
this periodicity is variable from year to year and also fromone area to the other in the same year. As compared
10 the existing dynamical parameters which can be used alii potential parameters for the medium range ra infe II
forecasting. the forty-day mode in rainfallor circulation docs not seem 10 have a betterskill.

•

I. IntrodueUon

Yasunari ( 1981), in co ntinuation of his earlier investi
gations. ha s shown the existence of a quasi-pe riodic for ty
day mode in the variou s meteorological parameters
during the summer mon soon over the Indi an sub
continent. Sikka and Gadgil (1980) have a lso indicated
that maximum cloudiness lone moved north wards during
the summer monsoon season with quasi-stationary perio
dicity of about 4-6 weeks.

Alexander et 01. ( 1978) studied the active-brea k
cycle of rain over central India. Using extensive series
of composite char ts o f mea n Row patterns they showed
that occu rrence of ac tive rain spells of rain over central
India was preceded by the development of an a nomaly
trough in the lowe r troposphere to the south and Its
northward progression . However, th is phen omenon gave
only a few days lead time for its being used as a para
meter for prediction.

Existence of shorte r period oscillations in the mon 
soon rainfall due to synoptic di sturb ances and the
changes in circulation associated with an d/o r ~ree.e~ i!" g
these oscillations have also been reported . Periodicities
of the order of four to six days and twelve to fifteen
days in the rainfall over the co untry were also reported
by Ananthakrishnan and Keshavamurty (1970),
Bhalme and Parasn is (1975) and Krishnarnurti and
Bhal me ( 1976) and Moghe (1958).
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In the present investiga tion an attempt ha s been
made to exa mine whether the low freq uency fort y
day mode can be used as a quant itative a id to MRF
as is being specul ated.

The pul satory character of the monsoo n is known to
the meteorologists ever since the classica l wor k of
Eliot repo rted in the early part of the present century.
However, on recent years th rou gh use of spec trum and
ha rmonic analysis techniques scientists have been able to
discove r some mo!,e latent periodici t ies. T hc central pro 
~Icm . on the mediu m range weather forecasting is to
Identify the exact role of these pertodic vari ations and
their appl icability in individual years for smaller a reas
of the size of a meteorologically homogeneous zone,
Furthermore, it is essentia l to extract the exact q uan ti
tanve parameters o ut of these periodicities to be a ble to
predict thc amo unt of rainfall or its depa rtures from
normal for an area of th e size of meteo rological sub
div isions 3-7 days in advance.

2. Metbodol<»:)·

In.ord er to examine the presenec of '40-day mo de '
two important parameters, i.e., mean weekly zona l wind
s~ear anomaly at 850 mb a.nd w~kly ra infall a nomaly
"ere taken up. The former is a n importan t predictor in
the existing medium ran ge prediction scheme which is
being operationalised for the cent ral parts of the co untry
and latter co uld be a potential predictor. The mean
















