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Variations in radiation, ozone and some meteorological and soil
parameters during the eclipse on 23 November 1965 at Dum Dum
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.\ a"iTRACT. On th e AQI"r t'l(' J i ll:ol(~ ll"y, :!3 X U\"l'ml )t"f IlJU.i. lhe ,'drialiuILtI o f r ..J i.. t io u . tutal OLtJIIt' ~'un1t 'nt
in t l\f' e tmosphcro ami ROlU l ' nt hl'f ntch."UroI11!i(il'AIami Mil pa ra met er s have Ieou stud ied with ILl..' help of aWlilA LIl'
iTUllnllu{'nt. at Hum Dum obecrva tory anti dillC'USSMl.

t , Introduction
It is wen known tha t the amount of 801ar

radiation int ercept ed and actua lly utili sed by the
earth-atmos phere syst em is. of basic importance
in diverse fields of meteorology . Radiation
intensity during eclipses would ra rely be homo 
geneoushorizontally because of t he phase difference
in its occurrence . It. is , therefore, proposed to
study the variations of rndiution, ozone amount,
evaporation nnd surface temperature 011 :!3Novem
ber 19G5 sola r eclipse .
2. Eclipse data for Dum Dum

The pnrt iul solar eclipse was visible between
0657 HIllI 09H 1ST. The maxi mu m port ion
(89 per cent ) of the sun's d isc covered by the
moon was at 081:l IST. '1'1", sunrise WIlS at 0~ 15 1ST.
These tim ings were provided by the Nautical
Almanac Unit. of Regionll! ~Iet oorolog ieal Office,
Calcuttn,
3. ErperimentaJ set-up and data eeueettcn

The <lata collect ed in t he present st udy consists
of tot al radint ion, diffuse radiat ion, net radiation,
d irect solnr radiation , ozone amount, eva pornticn,
surface temperuturc, dry and wet bulbs tempera
tures, visibility, tropo pause height and tempera
tures .

A st anda rd upward facing )Ioll ·Gor('zrll~k i

solarimete r was used to obta in d.roct plus diffuse
sola r radiati on . Anoth er upward rll C:ll~ ~Ioll 

Gorczy1l2ki sola riuieter provided w.th a shndiug
ring wus U F.('<I to obta in diffuse rad ati on. The
difference betw een the two gives the vertical
component cf the direct solar radi nt icn. By
measuring the zenit h distance of the sun with the
aid of R pilot bnlloou theodolite, t he direct rad ia
tion from the sun could be comp uted from the
cosine relat ion. A non-ventilated . polythene
shielded nct rndiomcter designed by Funk (1959),
CSIRO, Austrnl ia was usod for obtai ning
net radiation. Ol.OIW a mounts were ob tai ned
wit h the help of Dobson's ~pect rogrll ph. Evapora
t ion lltllt soil surface temperat ures were obtained

with P iche (exposed in Stevenson Screen) an d
ordinary mercury-in-glass thermom eter with
due precautions to its calibration and exposure
respeetively. Outputs of all radiomet ers were
recorded on cambridge recorders, A dry and
wet t hermograph yielded dry lind wet bulb
temperature.", and visibil ity was estimated wit h
the lIid of land marks. Temperature and height
of the t ropopa use were obtained from radiosonde
flight s.

The ohservat ional program me was lipread over
five days centered on t ile eclipse day, ~3 Novemb er
1965. Observations on t he eclip..se day were taken
lit intervals of 15 minute. from 0600 1ST ti ll
1030 1ST. On the ot her daya observations were
taken (lilly at inte rvals of 30 minutes from OGOO
1ST to 1000 1ST. More 01' ICMs the sumo rnetcorolo
gical condition s preYllill"c:l over the station du r.ng
these fi vo da )'s .
4. Results and d!seusslon

4. I. /ltld;tll ;f)1l pauerns _ . Ta ble 1 sho ws varia
tions of tota l, diffuse, direct and net rad int ions on
tile eclipse lilly from 0600 1ST to 1030 1ST. While
nil these radiations indicated minimum valu es at
the time of maximum phase of the eclipse , t here
seems to be some lag in the decrement or inure
mcnt at th e times of starting and end ing of the
eclipse and t his may be due to IlIwug afte r the
first a mi last contact s in the field of the instru
ments of rho intersection of t he lunar penumbra
with t he opt ically important higher ntmesphere,
Conflicting reports are exist ing in literature about
t his phenomena p liyake, Sekihara and Kawamurn
I!H9; Ushiyama, Narita, Suzuki aud Suzuki
1919; Abbot 1958; Pruitt ami Crawrford 1965).

Fig. 1 depicts the vari at ion of total radiation,
direct solar radiation, diffuse radiation a nd net
radiation . For compa rison, data for a few days
just preceding and following the eclipse day arc
also plott ed . The effect of t he eclipse which
has II maximum phase at 0813 1ST at Calcutta,
on the rndiut iou intensities is clearlv seen in the
figure. .












