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Precipitab Ie wate r and its s pect ra l analys is
ove r easte rn and west e rn pa rt s o f Ind ia
during Monex-1979
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A HST RA CT. Precipitable .... a tc r over eas ter n und western par h. of India have been computed u ~ i ng MOllc.\. 71J

dat a from surface 10 300 mb at a vertical inu rva ! o f 50 mb. Fluct uations in preci pilable water have been exam ined
in re lation to dep ressions and cyclones. The 'iIX'(;Ir<11analysis o f edd y pr-xipilahle water was performed . v ertical
variation o f periodici ty in different layers have been observed .

Kl') 'wrd ~ _ . Eddy precipitable w.ncr , power spectrum iln.lJ y~ i~ .l1ulJ continu um. Intcgrarcd layer , kmcuc
energy J1 u\ .

where. q is the specitic humidity an d .f: i... thc accele ra tio n
due to gravity: Po and p refer to the pressure at bott om
a nd to p of layer. For pract ica l purposes the expression
for precipi ta ble wate r may be approximated to :

1'.W. ~ ~ l til+'1, -'- 'I . J l1 p (2)

where , 6 1'= (1'0- 1')/" and 'I" 'I" q. are the mean
specific humidities for ',,' layer of pressure thickness
i p taken as 50 mb, T he specific humidi ty has been

co mputed ateach of the 16 leve ls in the vertical usin g
T eten 's formula on each day of avai lahle data from
I May to 31 Auguvr 1979. 00 GM T. A spline intcrpola­
lion techn iqu e is applied on computed specific humidi ty
for miss inr- dates in time domain as well as in the vertical
for the p urpose of spectra l analysis. ~o extrapolation
i, being oerfo rmed for suc h computations. Fina lly
precipitable wa te r computa tions have bee n broken in
three -'ay ers over a column of unit sq ua re cen t imet re a re:t.

l ayer I 300 mb to 500 mb sur face,

l ayer I I - 500 mb to 700 mb surface.

layer 1/1 700 rnb to surface.

For the pu rpose of illu,tra tion, the computed preci pitub lc
water have been s ubdivi ded int o 25 pen tad s from I Ma y
It' 31 A ugu st 1979 (last pentads incl ud es o nly 3 days).

Fro m the dai ly variat io ns of thc precipit able wa te r in
each or th e three laye rs, th e seasona l time mea n p rec ip i­
tab le wat er of each layer hav e been subtrac ted 10 get the
cddy pr ecip ila ble wat er . This eddy pr<cipitable water
has been subjecrej to power spectrum a nalys is.

I, Introducllon

Th e pr eci pitable wat er or Wat er va pou r 1:-. the most
im porta nt absorber of solar a nd terrestrial rad iat ion in
the atmosphere. It plays an im portant rol e in the
energe tics of th e general circulation/monso on circ ula­
tio n of th e atmosphe re. A kno wledge of th e quan­
t ity of precipiia bte water prese nt at an y moment in
different layers of the a tmosphere above an) stHtion
is of fundamental importance in meteorological as well
as hydro logica l st ud ies , Several inves tiga tor> in the
past inc luding Sikka and Mathur ( 1965) . Sah a a nd
Bavad eka r (1973, 1977). Bavad ekar and M ool cy (1978),
A ppa Rno (1985). Ca det ( 1986) have att em pt ed ' 0 study
the precipitable wat er over the Ind ian monsoon region .

In th e pr event pa per a n a ttempt has been uuu.Ic to
compute precipitable Water _o ver eas te rn a nd
western parts of Ind in using - M on e,'(-79 -ummer
monsoon dat a. The re -ulrs ha ve been exnn.ined in
relation to d cpression'i a id cyclo nes that form-d over
Bay of Benga l and Arab'un Sea. Further exis cnce of
significant pcriodicin e, a nd its variati on i n ~ t h c vert ical
up to 300 mb surfa ce in three di fferent layers was
viewed th ro ugh spectra l analysis fo llowing BlJc kma n
and T uk ey ( 1958).

2. Da ta and 1Ii(.·thuc1 of anal} \b

Th e da ily aero logica l data for tempenuurc a nd d ew
point lcm pt'rat un' from surf ace 10 300 O1b a t an interva l
o f 50 mb obtai ned from the M on ex-79 (M<ly ' hro ugh
Augu st) set of d ata 00 G MT at Jod hpu r, Ahm :dabad.
Santacr uz, G oa , Man galore, Triva ndrurn, Agartula .
Ca lcutta , Bhuban <swa r, Visakhapa tn am, M ,,, :,.,,, an d
PortBla ir have been used fo r computations of pre..ipit able
water. The exprcssi..... n f \,.l l' PJCc ;pita bJe wa ter (P.\V.) in
a n atmospheric layer is :
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