
il51.521 : !>51. t);j3.21

An estimate of Solar Radiation over India in the pre-monsoon season
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AnS-fitACT. Tho co.nputet lone of dlabet tc heating o\'cr Iruli n in the pre-mons -a-n season, with tho
help of" sim ple form ula du e t o .\ l intz (1!l.)S). ind lcutc the g rad ua l bu ild up .If IL zone o f d iabatic hea t ing
over ccntral lndiu r""1II ),[,(rch to :\In,' " 'I'ht...,t.\ resul ts have bee n Cht"CKC' 11 ngai net 8'l t itlln l('~ of ne t rad iation
over I ndia dU l'ill ,l{l\Ittreh. Ap ril a nti ).[ IlY. For th is pur pose t ho ullt ~()ing IOIl J.! \ \ ;WC' nul intinn \\118 computed
with th e ht'111 Hr EI !SI.N>er· ~ radiation d lugrum, the results (,1' which a~rt'c raid: ' well wit h Ihe mcnsurcmc nts
of lun~ wa ve rad iat ion by T i rt lK l\~. Fe r incoming a uar rad iation. menn va lues Ila ..lt~1 "11 :?-li ~ ' ('arll' du t n of
pyrheliomet cr «bservutlons IHt \'t' OCt'" utfllsod. By su btrset iug Il1l' (l u l ~ " i ll l! rndiution I ro rn the sum of (II) the
ra clint ion ub..erved at t he surface of t ho eart h and (h) t honu lintiou "h."J ~ rbc..1II," tlu- alllt ' :l'lplwl"c. nn psl illlal! '
uf th e net radiation f ill' rliabuf ic he'l.ting has boen obtnincd. The \ ' lI llll 'tl th ug ub talned . lire generally higher
th an the va lues given by )[ir t z's formula. Hut the re il:! fllidy J.,"'Oud ugrccment on t ho order of mugnlt ude.

i , Introduction

I n tho past decade, meteorologists have t ried to
construct reulistie models of tim gmlel'a.l circula
t ion, which inc lude some form of dinbut ic heating,
Th o best known expe riments in this direction arc
those of Phillips (1956) and ~[i llt z ( 1~58) .

From the -view poin t of mod el experiments, th e
monsoon ovor India posos a ll inte rest ing problem
beca uso wo Illay regard it. as .t. perturbat ion Oil

zonal flow crea ted hy intense heat ing O \'C l" the
Indian Sub- continent. However, if \\'C arc to bu ild
a theoret ical model of the mon-DOll , \\ C need much
detailed iuformnt ion on th e rute of diab at ie l!e;"tillg
over India.

In this paper, we present . a few estimates of
diabatic hea t ing based Oil It. simple form ula due to
~lintz (lG58). These compututions arc later checked
against calculations of tho net rudin t ion, thut. is, t he
difference between incom ing sola r radiation and
ou tgoing long wave radiation over India,

The present st udy is confined to the pro-monsoon
months of March , April aml )f ay. III these mouths,
th e atmosphere 0\' (' 1' I nd ia. is b l'{J;oly free or clouds.
In this per iod, the ave rage number of {lays when
the total cloud a mount is more th an 2-:1 octas, docs
not exceed more tlum 5 per month , at any Indian
Btati.on: \~'ith the only except.ion of Ca.lcut ta ill :\[ay.
To suuphfy t.he calonl" t.ion therefore, our cst imat.cs
are basefl on the ass umption of olear skies.

2. Networkof upper alr stations andpyrhellometer observaUon~

II ~ l·'ig. 1 \".~ H1IDw tllo ne t work of upper ai r
st"tIons for wluch monthly norma l values of t.cm
perature and water vapour cont ent aro avai lablo.
III the same figure we IUlYe illllielltetl the stations
for wIdth the nwan incomin:r ra cliat ion (sky +
d iffuse) is available for eaoh month . The mean

radiation val ues a re bused 011 ~-(j yea rs' (la ta .
They were kind ly supplied to us for this invcstiga
t ion hy MI'. P, S. Hariharan, Meteorologist, Poonn.

Unfortunately, the component of diffuso radiation
i,» only ava ilable from two uta tions, viz., New
Delhi 'and Poonu. ...\s we :-;h<~11 Met) later, we have
to ge t over th i:; deflcieuoy by making an ussump
tiou " bout. t he fract ion of the total radiation
(received a t the gro und) which is direct,

I n. a few instances t he locarion of all uppor air
stntion docs not coincide exactly with a. sta t ion
equ ipped with a pyrhol iomcter. FOI' example,
while we ca n est imato the outgoing long wavo
ra d iat ion from the moan llpptlT a ir sounding of
Bombay, the incomi ng solar radintion can be only
ostimntcd Ircru the pyrho liometer observations
",t Pcona. 'Ve ass ume th~~t. the incomi ng radiat ion
figures of l'oonu are ulso represent ative of Bombay .
'I'hc prox imit y of the two stntions partly justifies
this assumptio n, but this need not 00 st rictly t rue
becauso the moisture pattern over Bombay may
differ from Poouu,

3. Computations with Mintz's formula

~1illtz !s (1958) formu la. cxprcHses tho difference
bctwcHn the net heat supplied to a columll of the
atmosphere from the gruund and the heat lost. hy
t ho columu to space (Fig. 2), Lilt II:'; dellote tho
first terlll by Qa and t.he second by Ii. . 0

t.hut-

Q = Qa-Q. (3'1)

Tho St~contl w rm is gonually consta nt . '[1Li::; Ims
been experiment.ally verified by . " t.cllite ooser
vations of the long wave nldiativo flux through
the top of the IItmosphere (Hnss 1961).

It is now assumed t.ha t Ute hellt supplic'! to the
column (Qa ) is pooport.io",,1 t.c the temperatnre
















