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Morphology of great Geomagnetic Storms recorded at Alibag
during 1905-1945 : Part I-The Storm-Time Disturbance

Variation, D s!
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.-\BSTl~.l(rr . lo'uHow in,lrSu~dnra a nd Chapma n, a lit udy of t he motl'hnlflJl,'~' of 74 Ill'f'at ~(,tlm8gn('tiC'
et"' rmll. recorcl",l a t .\ lib :lg l l ll rill~ I!)II;-, It' I!I-"-'. ill ma de . 'I'hc /)~, "Vari a l ion in J{. /) a nd Z for the a , "(' t Il IlO

s to r m ill fleri \'l 'll. fJ/j[ ( 11) is ,-cry s imi lar to that uhtai llt'l l II)" .lItxm (fir ~.I"be for t he period IS';~- I90-I .

'~'hf" ':t''!ul''. Ior \ Iilm,ll' fit in w!lh tb osc rur other lettt udes obtained by SUl!iura and Chapman . Tho n"
held 18 found In be al most ('RIm'))" eoufincd 10 tho gcomugnet tc mer idia n pl ane .

1. tnneducuen

The geomagnetic field now and then
experiences violent changes for a period
of t ime oxrending to several clays. These
violent disturbances have been called geomsg
netic storms and are broadlv clussifled into
two typ"s. One type is eha"racterizctl by "
sudden onset: the field value (in t-ho hor izontul
component) in 10\'" and moderate lat itudes
sharply increases and remains above the
quiet day value for a few hours. A rapid
decrease ill the field value then sets in,
reaching a maximum in about 10 to 20 hours
from the onset of the storm, aft er which tho
depressed field gmt: luallv recovers to its
normu l levol in the course of a few days. The
other type hegins gradually; its different
phases arc not well marked; its intensitv
o~ disturbance is usually much less compared
with that. of th e sndden-commencement
type, while it s duration is very often much
more prolonged. The distu;bauce effects
and the time-varint ion of such effects associa
ted with each storm nrc 60 varied that no
two storms of eithe r type arc alike. Any
average characteristics att ributable to each
type of storm can only he arrived at by a
statistical studv of the features of a laree_ J 0

number of storms.

Moos (1910) undertook a stat ist ical stu dy
of geomagnetic storms rt<l;isterOO at the

Colaha (Bombay) Observatory during the
period 1872 to 1904. lie derived tho ayerage
chara cter of sudden commencement storms
as well as all storms in the element 11, for the
first 2-1 hours after tho commencement. of
tho storm and also [for all storms ) the tre nd
for the second day of 810mI. He found th at
tho t rends wero alike wheth er only sudden
commencement storms or all storms of hugo
inte nsity were considered. H e arri ved at the
average characteristics of the Rudden com
rnoncement storms, 1'jZ., (1) a small initi al
rise, (2) a large rap id fall which attained
its lowest value, indicating the maxi mum
effect of the disturbance from about 10 to 11
hours after t116 commencement of a storm,
and (:I) a slow and laboured rise hack to
normal conditions. He observed th e same
features for all storms of largo intensity,
) Ioos also derived th o mean local- t ime dis
turbance variation in 11 hy arranging tho
first 2·I -hourly values from th e commence
ment of tho S: C. storms as well as all storms
for th e same period (1872-1904) according to
local time .

A detailed study of tho morphology of
geomagnetio 8tOmI8 in th e elements 11, D
and Z was carried out hy Chapman (1918,
1927 and 1952). Usipg data from a number
of observatories ho derived average features
of th e d isturbance var iation reckoned




















