Quiet-time variability of the ionosphere and thermosphere using data from GOLD and ICON -
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During quiet times, large scale atmospheric waves propagating from ‘ - = , eppeedA
below and in-situ generated tides dictate variability in the N _ | s
lonosphere-thermosphere (IT) environment. In order to characterize e :! = _ EN
the role that these forcings play in IT variability, we study the 5 150 = | 1
properties of the IT region during quiet times when lower atmosphere 7 — '::L -
forcing should be dominant over solar geomagnetic forcing. We use I g ﬁth\wwi e g o | eal—— | B
data from the Global-scale Observations of the Limb and Disk S —
(GOLD) and the lonospheric Connection Explorer (ICON) satellites ; - |
to characterize the quiet-time (Kp < 2.7) variability of the IT - e | K
environment. We find strong seasonal, longitudinal, and local time _= -_‘;.:j
dependencies in short- and long-term IT variability. do TN = | |
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o . . e speeds as a function of local time and day of year
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' high O/N2 region seen in Figures 1 and 2. e Meridional wind speed variability peaks at dusk, similar
— — - — e Bottom two panels: wavelets at the corresponding regions, peaks can be seen in ion density and temperature
- i . " with storm days blacked out. e Meridional wind speed variability is highest during the
>4 AL winter time
e O/N2 longitudinal structure: persistently higher near the e Possible springtime peak in meridional ion wind variability
winter hemisphere nighttime terminator
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e Figure 1: global quiet time, mean global O/N2 distribution N S T
observed by GOLD. Data quality is low at the equator as a £ 200 2 os0
result of a latitudinal bias which arises from issues with flat = | 5.
field corrections in GOLD. i S —— 4

e The hemispheric distribution of O/N2 is consistent with e "
observations made by GUVI (e.g. Luan et al, 2017) 7
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e First row of figure 2: mean global mean O/N2 distribution with N - peaks in the sp_ring and  {e
a higher uncertainty threshold than that of figure 1. late fall/early winter ‘
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for the detector’s latitude bias. ILZZ e Variability peaks at dawn dusk Conclusions
¢ Third row: the relative standard deviation. % % the dusk-time variability peak is e O/N2 variability exhibits peaks at high latitudes in both
. . . . stronger at higher latitudes winter and summer hemispheres and may be influenced by
e Mean O/N2 peaks at high latitudes in winter hemispheres and 1 “ o Both ion temperature and the South Atlantic Anomaly
'S minimum at high latitudes in summer hemispheres. F‘ ‘ { | density exhibit strong LT e There is strong seasonal, longitudinal, and local time
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e Enhanced variability near the South Atlantic Anomaly “—‘- “ the O/N2 ratio.

SRR R |The project is supported by NASA 80NSSC22K0018, NASA NNX17AG10G, and NSF AGS-2149695, CAREER-1753214, and AGS-1705448."



