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Severe magnetic storms and surface pressure variations

•
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•
.\B.':)TUACT. AII*Jciat,i"n of surface prol>8uro '\"ariatiou with magnetic a.ctivity is studied. using the superpo sed

epoch method. A stea dy fi,1I in pressu re upto abo ut .. ,hyll prior to tho da y or OIlS6tof seve re magnetic donn is noriccd.

fairly similar to Fill. 2(a), suggesting that the
association of pressure with magnetic activity is
real.

An interesting feature of Fig. 2(a) is th e steady
fall in thc surface pressure upta about 4 days
prior to the SC. Stagg (1928) in his study of timc
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Fig. 1

Three Individual C&'i8S of surface pressure varlat len
around the day of sudden commencement of severe
magnetle storm with range In Il at Allbag .,i i 800 ,..
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1. The effect of the sta t-e uf geomaguetic field
011 the lower atmosphere has been of aLillillg
interest to mall)" investigators (Cl'aig;1952, Shapiro
1956, ~lacdonald and Ro bert s 1960, ' Shapiro and
Ward 1962, Twitchcll 1963, J ncchin d. al . 1967,
Pla m 1967, Beynon and Winstanley 19(9).
Craig (1952), using superposed epoch method,
studied average surf ace pressure at locations
between 30° and 70'N latitude for ten days
following gcomagncticuJIy disturbed a nd quiet
conditions and concluded that some sor t of a
link between surface pressure and ionospheric
conditio n cxii tcd . Shapiro (1956) observed
that thc persistence correlation of surface prcssure
distribution over a location to be the lowest for the
day 14 after th c day of large and rapid increase of
geomagnetic activity. Twitchell (1963) noted an
increase in th e 500 mb trough index, obtained
from the int ensity of moving 500 mb troughs,
approximately 7 and 14 days after SC" In till.
note a study is made of the surface pressure
changes at Bombay in relation to SC magnetic
storm, using the superposed epoch method,

2. Magnetic storms with range;;. 300,. in the
horizontal component of the goomngnetic field at
the Alibag Observatory (geomeg. Lat . 9· 5°N) are
oonsidcred severe. The local day on which the
sudden commencement of the storm occurs has
been taken as the key day. Selection of the
storms is restri cted to single storms i.e., those with
no disturbance 5 days before as weI! as af ter the
occur~ence of SC. 39 storms of thi s typc occurred
during the period 1921 to 1967. Three individual
cases of the pre8Sure variation around th e day of
SC are presented in Fig. J. Daily mean barometric
pressurc values 10 days before and after the day
were considered. The mean pressure values arc
presented in Fig. 2(a). Taking the alternate
storms, 39 storms were divided into two groups of
20 and 19 and the mean pressure values were
calculated. The patterns for both the groups were
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