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Unusual topside ionospheric density response to the November 2003
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Response of the topside and bottomside
ionosphere at low and middle latitudes
to the October 2003 superstorms
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Abstract lonospheric observations from the ground-based GPS receiver network, CHAMP and GRACE
satellites and ionosondes were used to examine topside and bottomside ionospheric variations at low
and middle latitudes over the Pacific and American sectors during the October 2003 superstorms. The
latitudinal variation and the storm time response of the ground-based GPS total electron content (TEC)
were generally consistent with those of the CHAMP and GRACE up-looking TEC. The TECs at heights
below the satellite altitudes during the main phases were comparable to, or even less than, the quiet
time values. However, the storm time CHAMP and GRACE up-looking TECs showed profound increases at
law and middle latitiidee The araiind-haced TEC and innncande data were alea comhbined ta ctiidy the




DMSP: 1962-

TOPEX/Jason-1,2,3: 1992- ~850 km
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1. Geomagnetic storm 22-23 June 2015
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Instruments: Swarm constellation

A&C-at~460 km > ~11LT & ~23LT

B —at ~530 km - ~13LT & ~01LT

Parameters:
VTEC
Ne

A - Alpha, B - Bravo, C- Charlie EEF/EE)




Storm of 22-23 June 2015
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Storm of 22-23 June 2015
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Storm of 22-23 June 2015
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Storm of 22-23 June 2015
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Storm of 22-23 June 2015
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Storm of 22-23 June 2015

Neutral mass density - SWC
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Storm of 22-23 June 2015

EEJ from magnetic observations

Scalar magnetic observations — Main— Crustal- Magnetospheric - Sg-sherical
harmonics model = Scalar residual = EEJ (magnetic signal)
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Storm of 22-23 June 2015

22.06.201516-18 UT

I _ ® 5 I
—40 ® ; A @ g2 D. @
_60] R .“J@ @
s @ o) @
~180° 4200 60" o 0" 120° T80°
22.06.2015 18-20 UT
80°f m— = - —
| e 2 o e PR
TN e & s Y R
40 " @ (80 - 5@
@ % _ o®
20" & “o s @
o‘w T @ \I
o0 @ o
2"l ® o © ) |
40’ ] . o ® ®
ol ® e B, - ge . e
. |
1 (5]
~180° ~120 60 o 60 120" 80"
22.06.2015 20-22 UT
30.-: _— -

=
o

23.06.2015 00-02 UT
80°F —_— — - —

Pe, * oo o ® |
—40 @ { ® @ @g %
® < =3 @
-60 I % Z ; OO I
89 50" -120° —60° 0 %o 1207 180°
23.06.2015 02-04 UT
807 — = — - - —
EnA gy = : B
60° =8 s OO  y a . .Q' : e
I s L & 5 ,{. ES ® " e I
ol e e ® - T g0 @8
20 @ .. Bt
OI\-/’_\—4 — @! I
—EO'I : © @ & @ I
@ 9 .
—40° 2] -
& ®
—BO'I'; e _ - Ry @ g @ o _
—80"% - = 0 — — —PJ ‘
-180 -120 ~60 0 60 120 180
23.06.2015 04-06 UT
80 e R S =
; o R - ® © @
60 Tz : é’ E
I (’ ®. - __-\. @ ° ] /3 - < I
40° ) (€] ®) @®




IMF Bz (nT)

2. Storm of 11 October 2008
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Storm of 11 October 2008

Instruments:

GRACE (VTEC, Ne)
CHAMP (Ne)
Jason-1 (VTEC below 1336 km)
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Storm of 11 October 2008
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Storm of 11 October 2008
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