The response of low latitude ion drift variability to geomagnetic activity and solar flux in ICON observations
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E-region winds, with ~25% of ICON observed drift
variance is attributed to "forcing from below"
(Immel and Harding et al., 2021; Harding et al.,
2024).

e \We describe the influence of forcing from above
on ICON zonal ion drift (Ul) variance
climatologically.

e \We examine the dependence of ion drifts on solar
flux and geomagnetic activity as functions of local
time and longitude.

e \We have used ~2.5 years of ICON VM drift
measurements to develop a preliminary empirical
model of low latitude ion drifts.

o For a given local time, calculate a 30-day sliding
window correlation between Kp (Fig. 4A) and
F10.7 (detrended, 4B) with Ul (detrended)

o Fit a function:

Y=(C, Kp)+(C, F10.7) + C,
to zonally averaged Ul and correlate the fitted
regression model with the observations (4C.)
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Fig. 4 -- Correlations of “forcing from above” with Ul

4A - Correlation, Kp and Ul

(68 < 20Ld)
xnjj ybiH

IO.8

L : -0.4

4B - Correlation, F10.7 and Ul

04 —

T IR
20 A
16

- 0.0

Local time [hours]

!

12

(68> 20L4)
XN|j} MO

4C Correlation, F10.7 + Kuqressmn and Ul

04 +
_ \l
Tl T

- —0.4

Solar activity conditions and data selection - B2 . 7 |
e ICON data: Dec. 2019 (solar minimum) - Feb. & =L ’
c 2020-01 2020 04 2020-07 2020 10 2021-01 2021-04 2021 07 2021-10 2022-01 -
2022 » o Time
e \ersion 6 data of ICON IVM are binned '. & I I s
: : — e e | - High correlations between the regression model and
accordlng tO 0 200 0 200 0 200 | % * 1 i i 1 ili i
_ ety . observations indicate that Ul variability is well
o Solar flux: low — 10.7 < 85 and “high” 10.7 Longitude smonTEs) oy EU0LT & Ko TusuEiiens.
> 85 Mean climatology: e (Correlations are generally strongest when F10.7/Kp
o (Geomagnetic activity: quiet —-Kp < 3.3 and " ' s . is enhanced, suggesting the model may perform
active Ko > 3.3 ° angltudlna_l wave 3/4 patterns YISIb|e In daytime westward well during more active stages of the solar cycle.
P - drifts and nighttime eastward drifts
Fig. 1 -- Statistics of geomagnetic/solar conditions e (Geomagnetic activity drives (relatively) westward drifts at Constructing an empirical model (brief summary):
————» — night (negative difference after 20 LT) and eastward drifts (1) Seasonal, solar cycle, and some short term
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. e Enhanced solar flux strongly reduces nighttime eastward F10.7, and annual harmonics. (Fig. 5A)
drifts (2) For each Kp and F10.7 bin (see Fig. 2 and 3) Cubic
e Possible impact of pre-reversal enhancement apparent in splines are fit to zonal means Ul in order to capture
quiet time solar flux difference local time variations. (Fig. 5B)

(3) Values are (weighted) averaged with mean values
for a given Kp/F10.7 bin, with weights depending on
Fig. 3 -- Ul Variability (std.) day of year.
Fig. 5C shows the difference between one year of
output from the regression model and one year of ICON
observations.
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Longitude e Nighttime mean zonal ion drift variations appear to be
Short term variability: related to geomagnetic activity
e \Wave 3/4 patterns are visible in both day and nighttime e Daytime zonal ion drifts are strongly modulated by
Var|ab|l|ty fluctuations in solar flux
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