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¥ How does the Longltudlnal variability
of the bubbles behave at different local

time and seasons?
=2 Ground-based GPS receivers!

> C/NOFS PLP density

> How about the longitudinal variability
of equatorial vertical drift velocity?
> Ground-based magnetometers

> C/NOFS IVM drift velocity
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‘Sometimes-6GRS-may notdeteet-everything

250 MHz scintillation observations
GPS SCintillatiOIl Observations UHF Postmidnight Scintillation Observation in 2011 June Solstice
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Longitudinal-vasiability_gf Scintilations/bubbles

Bubbles from GPS TEC (2009-2012) Scintillation from UHF data (2010-2014)

TEC depletion (bubbles) in 2009-201 1 Statistical night side bubbles Longitudinal Dependence (2010-2014)
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Longitudinal-variabiliGe tes-from space

Postmidnight bubbles from C/NOFS PLP density during June Solstice in 2011 .
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ses this

ity of density
s/Bubbles? Is it
neutral winds?2__

Potential Problem: W
strong longi varl
irregulari i

electrodynamics
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AMBER MagnetomggeF-Network

and Lon@t}ﬁiﬁlﬂaﬁ&bﬂity of
‘electrod¥ia
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What cause the enhemi@ement of
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TEC depletion (bubbles) in 2009—-2011
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Raylelgh-Taymanihty growth rate?

Seasonal ond Longitudinal Variabiliy of IVM drift Velocity (2010-2013)
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Potential gnestions?

¥ If not the drlft then what could it be? Would it be the neutral
winds that cause the long lasting bubbles in Africa? If it is the
neutral wind, why the orientation and magnitude of the wind in
the African sector is unique compared to other longitudes?
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Even the Lunar Tide-Shas#§ Significant

LongltuMOHaWarlablhty
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Summary-with-lofsafopen-questions!
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> The magnitude and direction of the vertical drift (both dayside and
evening sector) show significant longitudinal differences, stronger in
the American and Asian than African sectors, what cause this
longitudinal differences?

> Both ground- and space-based observations show clear longitudinal
and seasonal variability of bubbles/irregularities structures, stronger
in the African sector, which is opposite to the vertical drift
longitudinal variability trend. If not the drift that cause the
longitudinal bubbles distribution difference, then what could it be?
Would it be the neutral winds that cause the long lasting bubbles in
Africa? If it is the neutral wind, why the orientation and magnitude
of the wind in the African sector is unique compared to other
longitudes?

= Both ground- and space-based observations show clear longitudinal
and seasonal variability of the discrete post-midnight bubbles,
stronger in the African sectors. The question is what cause such
strong discrete post-midnight bubbles?



Courtesy of NASA

Thank-you!




Altitude v ectrodynamics

Altitude variation of the EEJ magnitude estimated from the Polar
Orbiting Geophysical Observatory (POGO) satellite
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