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Radiation climate of New Delhi
Part II : Longwave radiation and energy budget
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(Recril'ell It; OctdJeT 1970)

AR;;T ftACT . )[onthly budgets (If lon!tw8ve. sho rtwave, aml nr.t radiation. separate for al r-epeee and air
eoll interfaces, and at",} (or th e etmoephcrlc column, are preeen tc...l Cor t he years 1004 a nd 1965 at KflW' Delh i.
.\. oombinaiion ofdirect f&lliati on moeeurcmente at Lodi Rd. Oh ,.,rvatorr. XflWDelh i. evaluations of satel lite baAf'd
kl\nnings of the regi on, and elimntonomieal theor ies (as devel oped hy H. I..cttau), yil"'lrls t he monthly hudgeta of
Inten t Rllel sensible heat. It ~t,(l iath-o shortwave heati ll~ end lonawevc cooling ratee for the local a tmos pheric
column an' eu rumerleed for tho seeeo ns, result ing in a mean annua l n(lt cnolin~ rate o fO ' 4°C in both years.

In t his climate where the ecaeona l maximu m fir precip itnt.ion ooi llri dPRclosely with t ha t of Insolati on , tho
moist ure budget.a t th e "it-AOil in te rface shows t.hat a bout KO per cent of t.he an nua l eve poretlon occurs from
.JIlly to September in both yenre. Surface runoff upp eara to ho reet rtotcd to the monsoon Beason and amo unts
to 1C1J8 th en cve pot rsuapi rat lon even in t he wet test month. Calculated va lues of oxchengceblc soil moist ure
were a bout twi ce as high in 19lH th a.n in IQa5 .1110 to t he inte nsive monsoon. Th o car ry-over in to th e following
<lry eeeso u wee eo neideeeblc. Net moisture import. (hori zontal advect ion) into t be at mospheric column over
New Delh i Was more than flve ti molJ higher during tho summer of 1004 than of 1965. Th o change-over from mots
ture import to moisture export occurs ab ruptly with the greatest drop d ur ing Octo ber in both yean.

Th e calc ulation of a complete en~rgy budget for t he sell -air inte rface shows that d ue to t he gfflat dema.nd
of cnerA'Y for evapotranspiration. monthly mea ns of sensible heatflu x. normel ly d irected fr om th e ground in to
th e &ir d uring summer, can be reversed eesultiug in ' psychrometrio oooting' of the gro und. In 196.&, such revfTSal
occurred from July to September. but in 19G5 it "'&" week a n,1 eeserleted to t he month of Septe mber , Accord.
inqly. t he mont hly mean eurfece tempceeture dropped from J une to.July byl0'C in 1964. bat only by 6'"Cin 1965.
Jo' lux o f sensi ble heat from end into t he soil reac hes extremes in December and April. reepcctively, but turned
out to be small in comparison with other eonstltuent.3 of the month ly hcat bud get .

With t he aiel of t be 'cl imvtonomical' enalysis metboI it is possible to esta blish quan t itatively th e conetl,
tu ent terms of t he energy budget , For the ur mospheelo column, however. t he energy supplied by advection
ce unot be eepeeeted fr om t he oontribution by subside nce. Con,idrrin~ th e impor tance att ri buted to subsidence
for m'\int.inin~ ariel condit ione orer northwestern Ind la, & supp lementary synoptic-eerological a nalys is of the
etmospheelo ciroulation over the regio n appears to be desirable in order to sepa rate t he etrects of the two processes
in t be course of tho year.

1. Introductlcn

Tn Part I or tho paper (Lettau 1970) a budge
tary method was introdu ced which permits us
to npprniso tho various processes which attenuate
insolation in tho atmospheric column nrul explain
climatic averages of global rad iat ion, including
diffuse sky radiation over a region. Withi " the
framework 01 upper and prescribed lower bonn
dary conditions, t ho total shortwave energy bud
!:et was determined quantitatively. Seasonal
heating rates (in ·Cfro.y) were calculated lor Ncw
Delhi and prorated into constituc"t contribntion.
due to wa.ter vapour, other ga.~:;\, aerosol, and
c1on<linc<ll for tho year 1959.

Iu the preseut paper cooliug rates <luo to emitted
lougwave radiation and a complote ener!:y budget
for the atmo'pheric columu over the New Delhi

area is presented lor tho yeara 19G-land 1965. It
would seem logical to employ in this paper al...
,lata 01 1959, but the important information on
radiation fluxes measured outside tho atrnos
phero by orbiting satellites is not available be
fore 196·1. Considering the importance attributed
to subsidence for maintaining aridity in part. of
northwestern India, it IICCItlIl desirable to present
a method which permits us to estimate the com
bined effects not only of shortwave heating and
longwave cooling, bnt also of conduction and con
densation. Therelore, a complete Rhortwave ra
,liation budget was calculated for 1964 and 1965
by tho same methods discu... ..1 in earlier paper, '
ba...1on measured climatio d"tu .... listed in Tublo
5 under ·n....ic Data'. Undcr tho heading 'Derived
Data', shortwave attenuation parameterR due to
aerosol ab.orption (a.,) a,"l Rcattering (a., )
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