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Introduction 
The following information provides support for the primary manuscript and consists of six figures.  Figures S1 and S2 present the version of Figure 3 in the primary manuscript except for estimates of the ionospheric contribution to the total ICON-FUV shortwave radiance based on IRI and EUV respectively.  Figures S3, S4, S5, and S6 supplement the information shown in Figures 4 in the primary manuscript by presenting the amplitudes and phases used to generate the longitudinal – local time variations shown.  Figures S3 and S4 present the longitudinal wavenumber 3 amplitude and phase as well as their uncertainties during time period 1 referred to in Section 4 of the primary manuscript.  Figures S5 and S6 are the same as Figures S3 and S4 except for longitudinal wavenumber 4 during time period 2.  
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Figure S1: The distribution of ionospheric contribution to the total radiance at 135.6 nm observed by ICON-FUV during days 73-94 (a) and days 218-241(b) in 2020 based on the International Reference Ionosphere dataset.  Data are located between -17.5° and 22.5° latitude on the descending node of the ICON orbit.
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Figure S2:  Same as Figure S1 except for the corrections based on the ICON Extreme Ultraviolet Imager dataset.
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Figure S3: Amplitude of the longitudinal wavenumber-3 decomposition of ICON-FUV O/N2 observations during days 73-94 in 2020 at 20° latitude. Amplitude is in units of percent relative to the background zonal mean O/N2 as a function of day of year (local solar time). Four cases are shown: (a) original dataset = no correction, (b) GIS-based modified dataset, (c) IRI-based modified dataset, (d) EUV-based modified dataset. Error bars show 1-sigma uncertainty estimates of the amplitudes and phases.
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Figure S4: Same as Figure S3 except for the phase of the longitudinal wavenumber 3.
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Figure S5: Same as Figure S3 except for longitudinal wavenumber 4 during days 218-241 in 2020.
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Figure S6: Same as Figure S4 except for longitudinal wavenumber 4 during days 218-241 in 2020.
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