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The dependence of Net-Radiation on Short-Wave Radiation at Waltair
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. AUSTltAC1'. ,The conetenr a t?f,t ill) I;:unl' ~nl ra.diMioll lJa~ I~ '\~6 equat ion t;ugge~te~ by Monteith a.ll~ Szeicz
(1961) are rooel ennlnod f~ r t ~u t ropical Iautud c eta n on, 'Va.ll alr. I he calculate d radletdon balcnce equau on with
new constants for t ho =staholl18 U = u -86 ( l~) 8 -4' 2. A hi"h corre lat ion coefficient O' 1..19 is obtained between
net short -wave rad iat ion (1 - a ) S and ne t radiat ion R. CI

1. lutroduetlon

Tho total vertical flux of energy has been rc­
cognised as one of the most, significant parame­
tors uf the lllch lorological elements which de­
termine the climatological importan ce of net radi­
ation at t he surface of th e eart h from the sun and
the sky. The amount of net ra diat ion (incomin g
radia t ion of' all wuvc-lcugths minus outgoing
radiation of all waYu-Iengths) is a lwaY8 lower t han
the dir ect solar rudiution, iut cgruted , over the
month or yea.r. In agricult ural meteorology t he
importance of Hot radiation in det ermi ning crop
evuporat jon was emphas ized by Penman (1918)
and Pasqui ll (19f>O) . They suggested th at in the
climate of Brit ish Is les lluuuol laltmt heat of eva­
poration from short gruss is equa l t o t he annual
uet radiation. The preliminary analysis of three
years records at Rot hamsted by House, Hider and
Tugwell (1960), shows t hat there is close agreement
between daily totals of lateut heat and net radia ­
t ion . The net radiut ion can be measured to a high
degree of accuracy with t he Gier and Dunkle
(1951) net exchan ge radiometer, manufu ctured
by Beckman ami Whit ley Co., California , which
is of paramount impor ta nce in the st udies of en­
ergY,balance, evaporation and many other st udies.

2. Analysis and Results

The purpmo\c of t h is paper is to exa mine the gen­
eral radiat ion ualnnce equat ion suggested by
)Ionteith and Szeicz (1961) for t he t ropical lati­
tude, Walta ir (17° 43':\, 83°17' 1'). The genera l
empir ical radiation balance equati on , according
to Monteith ami Szeicz (1961), for t he dependence
of net radiat ion on short-wave radiat ion under
clear sk ies is-

II = ,, 'I · Gt) 8 + b (1)
where R is t he net radiat ion of all wave-lengths,
S is the incoming sh ort -wave rad iat ion from sun
and sky, a. and b arc the constant s of the general
radiat ion balance equat ion (1) und Gt is t he

reflection coclllcieut or t ho a lbedo uf t he urouu d
surface" 0

)!onl<,itl, aud Szeiez (1% 1) also rcprcecutcd "
general radiat ion balance equation under clear
skies as -

II = (I - Gt) 8 + L (~)

1';'1' ( I) can satisfy 1' '1' ( ~) only when L is a
linear funct ion of' R hav ing th e form-

L = b]« - /J II (3)

where /J=(I---<,)!a. 1'''" quantity /J is called heat ­
ing coefficient whieh is equa l to the increase of net
long-wave loss per unit increase of net iucominir
ra diati on. With the ass umpt ion that when 8 = 0,
L has the value Lo (= b) t hen Eq. ( I) becomes

II = 8 (I-«)!(l+ /J) + L. ( I )
From the slope of Eq, (4), th e heating cocllicient
f3 can be easily obtained after knowing th e values
of 8 , ,,8 and II.

The net incoming long. wave radiat ion is cxprcs·
sed by the equut ion-s-

L = Ls - L. = G - S - uT' (ii)

in whic h G is t he incoming: radi at ion of a ll Wa V4}·
lengths, La is the downward long-wnvo radiat ion
from Ihe atmosphere, La is the long-wave rudia tiou
from the surface ami T is the rudiut .ive te mperat ure
(oJ( ) of the surface , o being th e Stc fan-Boltzman
cons ta nt (= 8 'I3 X 10-" cal. ell1.-2 (°1\.)-' min.r ') .

From Eq2. (2) aud (5) t he total reflect ed shor t­
wave radi at ion is given by-

7.S = U- R-uT'

The unit of radiation is gram cal em-=! min-I
(or Langleys min- I) or hr l or day-I.

I II the energy balance st udies at \I' altair t he
incoming short- wave radiation S is meas ured by
all Eppley pyrunomcter. Th e to ta l radiat ion G








