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Total Solar Radiation in relation to duration of sunshine

B. R. YADAV

.1/ eleorolugieal OjJi<X, New Dellti

(Receive<l 30 Mard i 19(1)

A HST RACT. An atte mpt hns been mad e to e..tubli -h a eclnfiou be t w r-r-n 1111' to ta l rediat lon from
su n end sky end t he d urat io n of br .ght «un-h ine based on th e formul r, Q,QA = tI +b~1I/1"', Q and
QA being the rB(Iillt iun a mounts on on l" "quail' ec m .mrtr r oJ hori7.01:a J eurface at tlit" II1l1f.(,(" o f
t he earth and at t hr-top of Ihe at mospbcre nojlpcr ti\"l' I~' and n 8mI X lx-ir.1Z t .heactual and t he mexi­
m um J>O"i ilJl(' hours o f !Irigh t I'lllll'hint' I'f'~JW(, ti\"f'I~' , The t"llhlU (,f t ilt" rN!l rFfioll cone te ute a
nnd b ha n ' been co mput ed fllr daily, weekly 811d mon thly dat a , Dat a frflm daily obwn'Rtiolll~ he ve
Ix't'll ~!l'nUl)f'd for t h£'dry lind t ilt, mOJlllOOII ",f'RfOnH. and the conetnn te a (101 ,11 bcal('ula lcd lind com pa red
with those obtntned hy ot her s,

MI.'A·I monthly total rad iat ion at a few place s in nor th India, havi ng tb e seme cloud reg.me 81.'at
Delhi, hail 81"'0 be r-n compute d and disc ussed.
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1. Introduction

Apart. from tho fact that t110 solar rud iution
is a ma jor cont rol in all atmospheric pro­
eesses, tho durat ion amI inten..sitv of rndia­
tion are important for photosynthesis
whi ch play,:;; n vitul role in plant growth.
..-\. detai led inve..t igat ion into the prOCo.;;;~C8

which control tho thermal balance at tho
ground surface is Ileccs."~ary for 311 und er­
sta nd ing of the physics of air and Roil lavers
noar tho ground. In t UTIl, this thermal hal~lIce
of tho gro unrl Rurf,1CO is cont rolled by th e
incom ing: solar rad iati on and th e dow;lward
heat radiat ion from th e nb~orhing- gas 3s
like wat er vapour, curbondi oxide and OZOllO

in th e atmosphor s. I t is, th erefore, neceaeury
th at tho radiant f'incrg:y measurements
be made at a nurnbor of stat ions. Unfort unate­
ly, the network of srnt ions reeo rd irur solar
radia tion income is very mengro and it will
take much t iine to establish a wide network
of stat ions. Angst rijm ( 1 9~ 1 ) suggested a
relation Q:Qo = a'+(I ' OO-a') Il!X , where
Q and Qo arc rad iations actually received on
any day a nd on a clear Rkr day resspect ivoly,
1t and ,Xthe actual lind tho maximum pOSSilllt1
duration of sunshine respecti vely and a'
is th e mean proportion of radiation received
on a completely overcast dar. Thus a' is

dependent on th o type arul thickness of clouds.
:\[oroo\,or, Qn instond of hning a constant
quantit y would vary with moisture contents
and would depend 0 11 scat tering nuclei in
the atmosph ere. It. i... , therefore, hotter to
II S0 here tho relat ion QjQ.. = a +b(nIN) ,
whore Q.. is tho radiation at tho top of tho
at mosphero and a and b are constants.

2. Brier description of the instruments

For the measurement of total solar radia­
tion nt Delhi a ) (ol1-Gorczy"ski solarimetor
with a recording millivoltmeter having a
range of 0-15 IIlV is used,

Tho solnrimeter is installed OIl the roof of
tho observatory a t New Delhi where an
unobstructed view of tho whole skv is avail­
able. Houri" and dailv values of total radia­
tion are en;lua te<l fn:;m the solnrimerer re ­
conl s. Durati on of hright sun..sh ine is record­
ed with a Campbell-Stokes 8U1"hiu3 recorder,

3. Analysis of records

Tabla I gives rh o moan values of the
possible and actua l hours of sunshine in
ouch month. The percentage of possible
sunshine in different months has also been
calculated, Tho data used hero is from 1959
to 196~, It is noteworthy that those figures
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