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Possible linkage between solar and geomagnetic activity.
and upper atmospheric phenomena
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A n.l)T&"\(..~. Sola r Bere effect on the upJK'r a tmosphere hes bceu studied by examination of the gf'0l'ohntial
hei ght. chAnl,"l'I of 51In, 300, 200 an d 100 mb levels over Delh i and Trtvendrum, following 5) solar fl a'EIl of Impor tance> 2 in the winters of 1U7! an d 1972. There Ie a ohenge in tho gcopo tcnt lel height in low tatitu dcs following a I'olal
Bare, Temperature hoight profiles derived Irom the met eorological rocket observet tone over Thumbe reveals that a
major fla ec of 2 AIII,ruet 1972 onueed a temperat ure change of 1\(,8r ly 18eC in t he height range of66 to 78 km.
Geopotenttal height oha.I1gt'8 in t he different constant pressure levels over Delhi an d 'prtvendru m following en­
hen ccd gcosueg uetic soth' ity with E K p > 20. suggest that t his ctrl'Ct is mani fest even in low latitudes. Cross
spectrum analygis or t he 10·7 em solar flux an d 100 and 50 mb temperat ures over Delhi and 'Trivendrum do 1I0t

indicate ant rela tion ship between the oyclloitdes in the so lar nux and at mospheric paramet ers .

1. In troduction

A large number of papers have been pub lished
during the last lOllyea rs on the subject of influence
of solar activity on weath er. Schuurrnans (1965)
computed the change in height of 500 mh level
asaociuted with 53 flares of importance 2. He found
a symmetric change in height. with reference to geo­
magnetic rather t han to geographic pole. In his
subsequent paper Sohuurmans (1969) mad e an
exhaust ive st udy by considering the effect of solar
fluxes on the gcopoten t ial height changes at levels
from 500 to 2UO mb and found a maximum height
rise near tro popause in mid and higher lati tudes, Cole
(1975), Stranz (1959) and Rasool (1961) correlated
the height of tropopause to solar lIOtivity at a
nu mber of low lati tude sta tions. lIIiklmevieh ct al.
(197G) examined th e change in gcopotcntial
height of 10 mh level in northern hemisphere includ­
ing low latitudes ill relation to geomagnet ic
activity.

The situation to <lay is that there arc no general­
ly accepted conclusions nor has any working me­
chanism been proposed t hat can be considered
physically sound, In the present paper an attempt
has been made to invest igate the possibl e tropos­
pheric effects of solar and geomagnetic acti vity in
low lat itudee, in the Indian region.

a. A1mospherlc eUect of solar flares

A selection has been made of 9 solar flares (Table
1) of importance ;S 2 observed beteween Longs 0°
an<lI·WoE in the interval 0 to 12 UT in the wint er
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months of 1971 and 1972. From the radiosonde
obser vat ions , the geopotentia l heights of the
constant pressure levels 5m, 3U(J, 200 and !OO mb
over Delhi (28°38'N,77°13'E) and over Trivandrum
(8°33'N, 7G052'E) have been computed for all
flare days and for ~ days before and afte r the
flares,

Trivand rum and Delhi have been chosen in
this st udy, as at these locations we have
the radioson de observatory ill the lowest
and highest latitudes in Indian region and Srinagar
observations were not very regular. As the 12 UT
observat ion is the one that immediat ely follow.
t he occurrence of the flare, only 12 UT observat ions
arc considered here, 80 th at diurnal vari ation is
eliminat ed; for if the 0 UT observations are
a/go taken in the computation, t he t emperature
varia tion in the upper atmosphere from 12 UT
to 0 UT which normally takes place as par t. of th e
diurnal variation, viti ates the tempera ture effect
d ue to the flare. The 24-br geopotential height.
changes (!'lll)., where n takes the values -3,
-2, - 1,0, I , 2 and 3 arc computed (n=() being
the flare day). Here observations pert aining to each
value of n, precedes the observation 24 hr later
and thus succeed. t he 24 hr earlier observation,
Mean (!'lll ). is computed for the seven values of II,

taking the effects of all the flares. Fig. I plot s
I!'lll ). for different milliharic levels over
Trivandrum and Delhi,

It is seen from F ig, I that th e height s of 500 and
300 mb levels are reduced by 12 gpm over Delhi








