

















196

It is well established that the Bz component of the
IMF is the most important influence on the
magnetosphere.and high and mid- latitude ionosphere
-.as it controls the fraction of the energy in the solar
wind which is extracted by the magnetosphere.
- Hence, the positive storm experienced at some of
_the. high and mid latitude stations after storm
. commencement- appear-to be caused. by the short
-duration southward tuming of Bz giving 8Bz = -12aT
between 0600UT and 0B00UT on January 10. It thus
. appearthat this southward tuming with 8Bz =-12nT
may have been accompanied by an increase in solar
-wind dynamic pressure which led to an enhanced
‘coupling between the solar wind and the terrestrial

‘magnetosphere-that significantly increased the
- geoeffectiveness of the solar wind. (i.-e.-Chukwuma

2007 and the reference therein). -

The analysis of the D(foF2) plots appear to show
the- following characteristics for t.he January 10~11
-geomagnetic storm event.

a). The occurrence of positive ionospheric storm at

the high latitudes and mid latitude stations of
- Khabarovsk, Yamagawa: and Okinawa’stations

‘before the beginning of the storm event
“b). Presence of strong negative phase at Manila, a
'low latitude station before the begirning of a
- geomagnetic storm (1 &, ‘between - OOOOUT and
+2000UT, January 10) -

‘¢). Simultarieous existetfce of negative storm at all
latitudes during January 10-11, 1976 storm event;

~between 0600UT-0900UT, January 10.

“d). Presence of positive ibnospheric storm effects at

‘high latitude station, of Yakutsk, and mid latitude
stations of Akita, Yamagawa and Okmawa during
'the initial phase of the storm. '

€). Appearance of strong posmve storm at the mid
latitude stations of Kokubunji and Yamagawa between
" 0000UT:2200UT, January 11; and Okmawa betwéeen
~‘12OOUT-23OOUT January 11.

'i) Appearance of positive phase storm at mid Jatitude
‘stations of Khabarovsk, Wakkanai, Akita and Okinawa

during recovery phase of the geomagnetic activity.

_ Daniloy (200 1 had proposed thata s1gmﬁcant feature
of't the negative storm.is its equatorward shift during
. the storm- from auroral latitudes to middle latitudes
-with the amphtude of the effect decreasmg durmg
-the shift. Hence the D(foF2) plots appear to reveal

‘the aforementioned feature of the negative. phase
 Presently, this study has revealed the appearance of
: negative storm before the begmmng of a geomagnetic

disturbance, in the mid and high latitudes (i.e. between
-0000UT — 1200UT on January 10), as well as the
- occurrence of strong positive phase at low latitude

.statlon

However the sunultaneous intense depletion of foF2

at all latitudes appear to suggest that during the inténse

geomagnetic storm of January 10, 1976, the foF2
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depletion is due to particle precipitation at all latitudes

- during intense magnetic storms. According to Prolls

(1995) and reference therein, during very intense
geomagnetic activity, soft particle precipitation will
increase the vibrational excitation of molecular
nitrogen which will in tum increase the loss of
ionization at F2 region heights.

The appearance of the positive storms at the: hlgh

. latituds stations under investigation is as a result of
.-energy being injected into the polar upper atmosphere

as the solar wind become geoeffactive; which infurn

launches a traveling atmospheric disturbance (TAD)

which propagates with high velocity. This TAD

_carries along equatorward- directed winds of

moderate magnitude. At high latitudes, these
meridional winds drive ionization up inclined magnetic
field lines and cause uplifting of the F layer, leading
to an increase in the. 1omzat10n density i.e. positive

storm.,

The observed decrease in foF2 during the storm is

- related to,the neutral composition disturbances.

Heating at auroral and high latitudes causes
expansion of the neutral atmosphere, and enhanced
neutral winds carry disturbed composition. However,
enhancement in the mean molecular mass in the
neutral composition disturbance zone leads to an
increase in the loss rate of ions, resulting in a decrease
of the jonospheric plasma density and thus a negative

storm. Strickland et al (2001}, had shown that negative

ionospheric storm effects are indeed correlated with
the region of enhanced molecular mass.

5. Summary and Conclusmn -

In this work, we have presented an mterplanetary
phenomenon, a geomagnetic and Ionospheric

‘response associated with the storm of Jamary 10-

11, 1976. The study was based on measured
parameters of solar wind plasma, the Bz, and. the

~corresponding Dst variations for the period of January

6-12; 1976, and foF2 data obtained from a global

network of ionosonde. stations in the East Asian

sector of the world. Analysis into the interplanetary
and geomagnetic parameters of the storm showed
an intense (Dst = -158nT), Type 1 storm, whose

'shock arrival in the interplanetary medium is indicated
" by the large southward turning of Bz, which in tumn
‘leads to increase geomagnetic activity resulting in

negative storms. It was found that the leading single

“magnetospheric process responsible for the Dst

decrease was the enhancement of the plasma sheet.
However, the analysis of the D(foF2) plots appear

{0 show the - following characteristics for the storm

event:

* The occutrence of positive 1onospher1c storm at
“the high' latitudes-and mid- latitude ‘stations of
- Khabarovsk, Yamagawa and Okinawa statrons
‘before the beginning of the storm event






