
Studies of Nocturnal Radiation at Poona and Delhi

.\ :\:\.\ )1.\:\1 und ooiorsx CII.\CKO

Ji etcurologiCtl1 f!./!irt', POOlW

1. Introduclion

)Ie ·l~ur('men ts uf noct urnal atmospher ic

rad ia t ion using \ngstrum enmpensat iou
pyrgeo metcr s were firs t made in .IH:JO. at
P oonu bv R umanat hnu and U"" s.11 (Hl.J:!).
cXlende,fb ,' Haman (1935. 19:11i) who st "d ie,1
its va ria t iu~lS with t ime uuring th e night nnr]
it s d epend ence 0 11 the tem perature HIll I
humidit y in the 10w('[ lavers of t hr- ntmos­
phere, a;,,1 hy Itnrndus ", ;,1. (19:1'; . 1!1:19) who
measured t he hourlv variut ion in t he noc t ur­
nal rad iat ion eOl11jll~g from differen t nlt it ud es
of the night sky wdllg It ),lolllUicro·t IU'TlIlopiit'.
Th e measure ments were resumed bv Chacko
(19!H ) in HJl5 allt l cont inued ill ~1 9 Hi a nd
19! 9. Rout ine measurements of noctu rna l
radiation were introduced in .I ulv Itt!) j at
Pouna nnd Delhi , in connee t ion with th e
im plementa t ion of 11 scheme of rad iat ion
measuremen ts tit u network of U stu t iuns in
India. Th e results of meusurcmcuts of
noctur nal radiation during 1 9;j~ at POOl1a a nti
Delhi a re ana lysed , compa red with the results
obtained ea rlier a nd presen ted in t ill' following
paragraphs.

2. Method of measurement

T he ;\ n,!..rst rijm compe nsa t ion P~Tg:rolllet er
and the tochuiqm- of meas urement of noctu r­
na l radiation with it a re well kn ow n and huvo
be-ell d esc ribed in dr-ta il in the earl ie-r pal H.' rs
(Ramn na t ha n and Desai H};~:! . Ham an I!);J;)

a nd Chacko W!;l ). If E is the out/!uiul! I nJl~

wa ve radiation from t he black strips ut
temperature T"A and S th e illCOJuillg lon g

wave rad iat ion fro m t he atmosphere, the net
out~()ing' radi at ion E- -S is termed the out­
wa rd to rrest rial rad iat ion or noctu ru ul rad ia­
tion .Y. E the black hotly radi ation at T is
cquul to (1 T~ where a is the St efan Holt zman
co nsta nt . S is eli rectlv measured wi th the
pyq!("oml'h-r and S t he sky rad ia tiou is
com pute d from val ues of H and S .

l' vruoometer observat ions were tnudc at
:!O:lli I.'-;T on nil n ights except wh en t here

wa s rain , with the Ang~tr()1JI pyrgcom ctcr
('x l'u8l'd hori zon tally on t he roof of t ho
rndint ion observato ry buildings nt Delh i und
Poouu . wher e a practi cally free ex posure to
t ill- ent ire skj- was ava ila ble. .\ precisio n
mill iammet er was used to measure tlu - lH'a till ~

curren t i a nd a high.scnsi t i,·ity gal vl.lnolllet t'r
t u ind ica te t he eq ua lit y of temperut ur es of
the t hermoc ouples . T he a ir temperature utul
relat ive hu m idi tv wer t> measured wit h
A ssmann psychrom eters, The co nstants o f t lit'
in struments were det ermined at th e Central
Hadi at iull La borutorv, Pu on a wit II a stu ndn n l
inst rument and ch~kL>tl at th e stat ion s wi th
a trnvcllinu sta nda rd.

3. D15cussion of results

In Tab le I (n) a re gin'u the IIU."1I1 mont hly
va lues of t he outwa rd te rrestria l rud iut ion S
and th e- sk v radiation S for allilight s of the
vcn r 1958 ~t Delhi a long with a ir tvinpcra turu
T, water va pour pressure Y.r. ill mm of JIg.
t he rat io S/E and t he hlnckbody radia ti on f.'.
Ta ble 1 (b) gh'cs similar valu es for clea r ekie,
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