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. A;BSTRACT, A reasonably reliable equation was derived (Gupta and Agarwal 1984), relating diffuse sky
radiation (Dr) 0 11 a hori zontal surfaceto air mass (mr) and Schucpn turbidity coefficient B in dry atmosphere with
constant albedo (A = 0 . 25) of the l.crral ~ -.The expression for Dr has been corrected fordifferent values of precipitable
water w. Also a reasonable equan on gtvmg conversion factor for finding Dr (A ) from Dr (A =0.25). for different
valuesof air mass I~' '' . and water "" ~pour content K' has been develo ped. It has been shown that due to intera ction
between Band K'. withintheabsorption bands of water vapour.the effect of Band w cannot be individually separa
ted,

I. Introduction

This rad iat io n is increasingly atte nuated with increa
j,ing water vapour content. Rased on ela bo rate compu
tations, Schnepp developed a table fo r est imat ing co rrec
tions du e to water vapour conten ts (Robinson 1966)
a , a fun ction of B. By shirti ng the orig in a t 11' = 0,
the Sch nepp correct ion tabl e has been mod ified in
Table I.

T he inten sity of d irect sola r rad iat ion incident on a
given surface depends on the depictio n along its pa th
through a tmosphere. T he depletion i> sma ll in pure a ir
but increas es with th e a mo unt of po llution or turb id ity
associated with Val iable co mpo nents such as wa ter
vapour. du st. smoke a nd h- ze which a rc genera II)'
known as ae rosol par t icles. To assess a tmospher ic
turbidit)', Linke' s turbidity factor T was fo und to bc

The d iffuse sky radiat io n iD,) arrives at the ea rth ',
surface as a result o f simple and multiple scat ter ina, A
reasonably relia ble equation relating d iffuse sky rad iu
ticn D,. on a ho rizon tal SUI face to air mass (m ) and.
S~huepp turbid it)' coefficient B in • d ry atmosphere
with constant a lbedo (A = 0 .25) of the terrain was
prop osed b)' Gupta and A~a rw, 1 (1984). as :

D,(m,)=D,(I )(0 .06)+[0. 94X 10 - ".!1Il (111,"·57 - 1») ( I)

where.

theo retica lly va lid. al tho ugh its qu ant itat ive formula 
t ion suffers from the defect of " vir tual variation",
Schuepp tur bidity coe fficient B gives rnot valuable
info rmation a bout turbidity, Maj umd ar et al. (1978)
defined rational turbidity factor which remo ves various
d ifficu lties. The variat io n of a lbedo produ ce; a conside r
ub 'e effect on Dr radiation d ue to multiple scattering
and absorption. For a more o paque atmos phere the
amount of energy scattered is. of co urse, greater both
backwa rd a nd forward d irec tio ns. But t he inte ns ity
scattered in the backward direction is somewhat greater
than the forward scattered intensity T his is d ue to
multiple "alt ering (Robinson 1966). So the sca ttered
intensity and spec ially the bac kward scat tered intensity
is a va rying func tion of the surfa ce a lbedo. beca use the
backward intens ity includes the ene rgy reflected by the
surface, T hi.• effect of albedo of the surface is effecti ve
o nly up rc a cer-a in at mos pheric th ickness. Then the
effect diminishes due to a malked increase in attenuation
of rad iation (ab sorption in particu lar ), For wavelengt h,
greater than 0.4 IL, the increase in forward sca t te red
inte ns ity rna)' be du e to la rge " Mie particles' •. For
wavelengt hs below 0.4 I' the observed energy is smaller
mainly due to the absorption by ozone, Therefore.
ma inly back wa rd sca ttered (the negative Mie effect)
inten sity is obta ined .

Schnepp ( Ro binson 1966) developed a gra phica l
method to eva luate D, fo r different val ues of a lbedo
(A= O. l to ,1=0 .9) with III, (from m, = ltom, = IO) a nd
turbidi ty coeffic ient B. A correct ion table for di fferen t

(2)

0)

D, ( I) = 6t6. 7- 556 . 7 r"'"''
and m(B ) = (0 . 684-0. 36t '_:""7Il,
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