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Figure 1. MAVEN orbital details: (a) The black dashed line shows the MAVEN spacecraft altitude as a function of time
measured from the point at which the spacecraft passes 250 km altitude relative to the areoid on its inbound pass

(18 December 2014, 18:41:04 UT). The solid black line shows the CO; number density measured by NGIMS during this
periapsis pass. The solid green line shows the least squares fit to the CO, number density described in the text; (b) the
relative density perturbations during the same periapsis pass shown in Figure 1a; (c and d) the sampling of the NGIMS
data as functions of altitude, local time, and latitude, for all the data from December 2014 that are used in this study,
where each dot represents a single CO, density measurement. The red, blue, and green boxes are described in the text.
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Figure 2. MAVEN observations of gravity wave-induced CO, density fluctuations in the upper thermosphere. (a) The relative density perturbations for all 78
profiles each displayed with different colors (both inbound and outbound); (b) the mean value of the absolute relative density perturbation (solid line) and the
mean scale height (dashed line) as a function of local time, for within 180-200 km altitude above the areoid and 62° -75°N, from all periapsis passes during
December 2014 described in the text. Values are shown in 1 h local time bins; (c) as in Figure 1b, but as a function of latitude, for all data within 190-200 km
altitude above the areoid and 60° -75°N. Values are shown in 2.5° latitude bins; (d) as in Figure 1a, but as a function of altitude above the areoid, for all data
within 62° -70°. Values are shown in 5 km altitude bins.
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Figure 3. Altitude profiles of gravity wave effects calculated by the extended nonlinear gravity wave scheme of Yigit et al. [2008] using the Mars Climate
Database atmospheric fields as input for the observational conditions of MAVEN. Each profile is shown with a different color: (a) zonal GW drag a, (m s™' sol™')

with negative indicating westward drag, (b) RMS wind fluctuations «' (m s™'), and (c) relative density perturbations p’ /py (3). The mean values of each
parameter are shown with thick dashed vellow lines.
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Figure 4. Modeled mean gravity wave-induced relative density perturbations p’ /p, (%) that are presented in Figure 3are binned for data between 150 and
200 km as a function of all (a) local times 2-10 h and (b) latitudes 60° -75°. (c) Altitude variation between 150 and 200 km for all local times and latitudes
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