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AHSTH.\ L'T : .\ Inulgil'tar,)' method to :lIII'n, iti4' t he Vftr;'.lu8 shortwa ve afl .f'lluutlun l l r'OOftllK't' ill tho atmuHpbon'l jR
11''e("ril )('(l. The metbod ill ha&.-d on olMlrr"' ·e-:l dol....1a lill d iW.t~ rB,l ill.liull From sun end sky, ~in'u eepe retely fur clea r
dilytl RIlII all c1a~·tl with uvereee eloud rover, Xl'\\" lli ·lh i WH II "1·I''f'Il'(I'UI a l:Alll lll h ll l y becaus u CIOUlliIlOllft, lJwC'i pita lJlf!
water, a nd ee roso l "" lIl f l' nt of th e a ir show pron oun ced annua l n,ri"t iulIlJ. It ill shown th a t the mou eoon peri od dONJ not
produce radiu.1 chen gee ill eeresol a bso rpt ion, More sig n ifit'Alit jAil. decroeec ill th o intt'lll!Iity of eerosol KO&ttoring. ntis
may be internreted all a cha nge in p..'l.rticlc co m pullit inn Rllll llizl" rli",lril mtin ll. Whil f'l th e monsoon ra ina remove mOllt
o r the mim lr. ' dust, ollou~h hy~,}ic nuclei rt'lIl1lin ill tho ai r over New Delhi 1'10 t hat a ttenuat ion by absorption
dl'e~ only fl l.)wly aftl'r th e rains heve stopped.

Th e total hooti llj.; by a ll absorllt'nl in th e at mosphere YAr i08 (rom 0 , iil ('~!llay ill .J:l.Ilua ry- :"I£arth to I ,23"C/d ay in
.Iuly-Se ptembcr• •\l'ro~u' eontributce about ;)0 I't'f c~(>nt to tho total h£llt.tillg.

r, InlrodlltlloD

Since HHia t h« Hnjll ...t han deser t of northwestern
Ind ia ha,... heen inve...t-iJ.taw<1 join t ly by schllltists
from the University nf \Viseonsin an,] t hn India
l\fetoorol og ieal ])1'partn wllt to ..letermino whether
t llil'> desert m ight. possibly he JII..an·u uu]o. In the
course of t l u~sn st uti im; Bryson (19H:J) I-Oug:g:nstetl
thut rad iut ion ut ten uat.ion dUfI to dust awl II nzo
(aoroMll) - so preva lent OVer Ind ia during tho pre
11toJL...oon 11l0ntlL",-collld be i~ contrihuting factor
to t ho ~mhsidnJlce of air and ccnscq uontly, to the
aridity of the urea.

In tho f()l1owiJl~ st ud)". the Q ...o nf existing
climatic data for a quantitative determination of
aerosol oflects on tho radiation bUflget a t New Delhi
i. attempt..1. A bUllgotary moth..1 to appraise
t he various attenuation processes quentitutively
in tho atmosphere above a given locality La-Ii been
de..'cri""" ...·cently by Lettau and Lellau (1969),
wul r.r cOJl:.;ideratioll of total (mergy of the solar
tipoctruUl, within t he fnunowork of u!Jpor and
10\\or boundary cmu.litions. This sppro.'\ch Go'\ll 1..0
81'1'1 i",I to a Im·,,1 mdiation climate and p&mi l.'
Ollc to di sClls Ii Ilow tho diml\to will btl atrectotl by
JIluuml or lUan-lIu~(lo changt).~ of ('Jl\'iroulllolltal
factors. This rnct luKI emplo)'!; coJlven tional growul
ba"Ctl radiation m61~i'ureJ11ents, but also permits
one to indudo e.<tomal data from sawHites. Tho
physical rdatioJl!'lhip~ hetweon attenuation para
lllut.NS ami variabios tu he l~oIL... idorod aro SUI1l.
mariud in Section :!.

New ]>d hi W1\:o) l'iolootQtIa,"j II. caso i'tm1r for scvera,l
rcasont'. The mot hod requires climatic data on

diffuse radiation from tho sky , in l~ldit ion to
glohn.1 radiation. 'l'his informution is a ' "a,ilabJo
from Now Delhi since 1957, moasnred with "
:\Ioll.Gnrezinsk i solat itunte r (J flu ipPI~1 with a
shading r ing. F ir:--t -d a,....... cli matHlogi(:al cbsorva
t.ions aft) a lso reoonled, und tho g'uograph i(l,a I
loeation is no t rar from tho extensive t1 Q:o;t~rt. a roa.
which is of speoi nl intcre.... t..

H umid ity aJlt.1 aerosol content in tho a ir over
Now De lhi in(~roo.'·,os from winter to summer. A
marked break occurs at tho onset of th o mon soon
ruins. Thus, an investiga t ion of tho annual trend
of nttonnntion parameters seoms to btl most ro
\"t""ling with rO'...poe t to tho objective of this st udy ,
nutnely to determine tho effects of aerosol on
rad iat.ivc hoat.iug in th o atmosphere.

8 Summary or Budge&Equati ons

It is convenient to expm....... tho math6JUatica i
rcJatiOJL.,hips of shortwa.vo aUtUlUa ion in dihlen
,iOllle,__ form. Th is will bo ...I,iev",[ hy dividing
any cllor~r tlux-tleJL...ity hy tho extra .at lllosph8rio
irnlol.l i:lol1cc, I II (,"0:-01 V = I , whiGh i~ th o inNolat.ion
int.croopto(l horizontally hy (mo emt area at tho top
()~ l lw a.tmuspherc (I' = zenith ll.nglo of tho SWl).

'1'0 hFtlarantoo a roo. ...onahlc dog-rcc of colllpl~tnno.,...
:Iowl detail. no less t.ha.n nine varial:lcs must hi.;
con, ider"'!. The."" can b. d ivid",1 il1to tl,r.. group . :

2·1. NQn-rlimem~iollfr1 va!l".,.'i oj shortwa ve fluxes

A = "top albedo '" or frac t ion ruturned to l"pacn
at thu t.op of tho a t lllo....phum;

G'* = ro(lul'.ec1 gloual radiation, or frl~ctioJl recolvml
at crroUlld JO\'ol from ....UIl and sk,~;o •
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