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Long-period temperature changes 10 some Indian
stations 10 relation to solar activity
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ABSTRACT. A ~Mch has boon m¥lo for roletfonehlp between eurfsoe temperatures and !IoJllot Botivityl\ll repro.
sentod hv sunspot number from monthly temperature ft'\tl\ of sovere l At.at,iorlll in ["nit, o ver a. pceiod of 67 yt-"'l,rl1 or
IIlOrD. glirnination of unl1fl!lirOtl Jl'tlri(Ml~ fmm tho aredole of te mpc re tueos followed h)' oomputatiou of a,uWoorrelutinn
Iunetjon /lomllLuMlIpcotrnm" reveals th"t ILl I'd.'\t ionl'l in the interior Peninsula the temperatures have a. hm.,lflnoy t.(.
cxhihit \'ariat inus with a. period of about l:lfl months 01086 to 011 0 aol"r a.cti"ity cycle. It i ll Rigllifica.llt UmL tho long
porlod oscilletfou in tempereturee is confined to tho same region in which tho present. euthora have ehown a 8igrufioant
27.w.y variation in the t.omperature8 .

r. Introduction

The relationship. between sola r activity and
meteo rological phenomena have been iuvcstigansl
by many autho," du ring the la. t l Oa yoar (If so.
Most of the work prior to the first hal f of this
century has been reviewed by Brooks (1951).
Solar-climatic relationships have rarely heen estn
hlished with a high degree of Rtati~tical sign ificnnce
and, a, appropriately deseri bsd hy ~ [j tdlell nnrl
l iJt. lulsberg (1966), the rclutionshps nrc, at best ,
n wea k ~igna l coming t.1lrough il strong metoorolo
gicnl 'noise', Several studies nf leng-per iod (about
l l-yonr] solar-cycle vuriation in temperatures have
heen made in recent years. In his study of mid
lati tude temperatures Shaw (1965) noticed no
connection between temperatures and sunspots.
Earlier I,an1h herg et al. (1959) had, however,
observed significant long-period variations in the
temperatures at Wood-stock College, ~raryland.
Mitehell and Landsberg (1966) also noticed a small
peak in the coherence spectrum of summer sea.
sona l mean temperatures and sunspots at a period
of about II yea rs, Combining annual temperature
deviations at more than lOO stations Callender
(1961)i1hL,trated the fluctuations and trend in tem
peratures in many parts of the world and con
cluded that a solar or atmospheric dust hypothesi.
was neC<lSSlIry for explaining the wor ld-wide
fluctuations of a few )"Cll.I'S duration . Lawrence
(1966) emphasised the importance of taking into
accoun t the seasonal, regional and solar-cycle
differences in any in vmitigation of solar-weather
rela tionships.

In the course of an investi gati on of relatively
short -period (27-day) .,.oeilltion of maxi mum tern.
peratures with SUTL"Ipot number du ring n period of

highly recurrent solar activity in 1946·47, Bharga \'a
lind Bansal (1969) showed that in the interior
Peninsul a of.India .a st rong ten dency for tempera
t ures to ~e high existed one to two days following
the uinxtmum 01 sunspot number. In view of
these results the temperatura records of severa l
more Rotations in the region were e;tnmined. The
time corre lafion s between the variationx in the
maximum temperatures ullcl sunsl)()t. number were
dererminod by a I"ogmssion ana lysis. For a set of
t.ime lllgsfrolll - 10 t.n+GO, correlation coefficient.lol
were computed from 350 days' temperature data
and 280 days' sunspot number. Prior to this
comp utation both the series were smoothed aIHI
seasonal trend was eliminated. The \\'ll\'elen/.<ths
in the data were restricted between lO and 35 davs
with their amplitudes within 1 per cent and het\\,e;;n
9 and 53 days with their amplitUdes within 80 per
cent. The correlation coefficient s {or two of the
sta t ions in the region, Haichur and Cuddapah
for the period 13 J anuary to 19 Novemhr 19H ar~
8110"'~n ill F ig. 1. The correl ation coefficients
assume maximum positive tlml negativo valu es at
int erval s of approximately 27 days. TIle maxi 
mum correlation coefficients at Raiclmr arc
0,68, 0 ·52 and 0 · ,13 e.orresponding to lags of ~ ,

2? and 5? ~YS respect ively and are, statisticnlly,
highly significant, The correlation coefficients
for Cnddapah are of a similar order.

.The close 27-.~y .r1ati?n.lu.l" of temperatures
\\,lthsun"potactIvlty m this region therefore promp
ted an examination of long temperature recor<l'J of
some stations in the same region as well as a t
certain other sta tions for ascertaining the nlltUl'e
of n. pOl:lsihlc long-period associa tion between tern
perntu res and solnr activity cycle.
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