Modulation of lonospheric Dynamo by Quasi 6-Day Rossby and Kevin Waves
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Planetary waves have been identified as one of the significant sources of = |onospheric coupling is a mysterious phenomenon due to dearth of persistent observations of the upper atmosphere. Since

. . . . . ) o _ _ ) 2 a

lonospheric modulation. These atmospheric waves propagate vertically the dynamics of the upper atmosphere can significantly impact spacecraft performance, operations and projected lifetime ) e t109 8 kP camER
upward and Interact nonlinearly with the E-region electric field via missions, this region is of interest to the science community. Q6DWs are a key determinant of such dynamics (e.g., Gan et —
lonospheric dynamo. An offshoot of such interaction Is the modulation of al. 2016).

the mapping between the E and F region. Due to Its large amplitude, quasi- . ngp\ws have huge amplitudes compared to other planetary waves, making it of significant importance in ionospheric

6-day planetary waves (Q6DWSs) are significant in the ionospheric dynamo
process — a vertical atmosphere-ionosphere coupling that Is yet to be well
understood. Using temperature, ionospheric and solar observations from

dynamo (e.g., Forbes and Zhang, 2017).
= EXxisting conjecture posits direct modulation of E and F region by planetary waves. However, the efficiencies of Q6DWs

January 2002 to December 2018, this study seek to identify QB6DW:s detections In terms of amplitudes of the wave events, signatures in TEC and solar activity level is yet to be well | waveletanalysis(Norton, 2019) Convert each power spectrums into

signatures in the ionosphere. These observations were retrieved using understood. Also, Liu et. al. (2019) reported that the 6-day wave Is present only episodically, and during much of the time eries e e s e
NASA’s  Thermosphere lonosphere and  Mesosphere  Electric no coherent wave of this period Is present in the atmosphere. Therefore, this study will conduct an event-by-event oo 2 roling Threshole with sandard. f:ﬁ?iigogf:felr{f; 13 & 14 tocreate a
Dynamics/Sounding of the Atmosphere using Broadband Emission analysis, as opposed to a cross-correlation of two or more datasets. catalog of events

Radiometry (TIMED/SABER) instrument, Global Positioning System Magnetosohere “ e eemalis o nthe 1 n=1 Rossby wave

(GPS) total electron content (TEC), F10.7 and Planetary Kp-Index. Plus, | equatorig] region | e —

this study allows us to look at the efficiency of Q6DWs in producing AN / Ak down aton A 4T RN

signatures in the ionosphere. The outcome of this study will be an GeomagneticForcing  Solar Forcing fleciines 2 |

Important new consideration for the interactions and dynamics of the lower, N / b i Flag SABER events which overlapped

with detected responses in TEC, F10.7
& KP

Use histograms and percentiles to
analyze the events

neutral, and charged layers of the whole atmosphere.
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= Analyze the coupling between the ionosphere and forcing from below b) c)
: - - : - TN Lower Atmasphe
via planetary wave detections in the ionosphere with 6-day periodicity. | st L O
= Derive the efficiencies of Q6DWs detections in the ionosphere Figure 2. Magnetosphere-lonosphere-Thermosphere-Lower Atmosphere coupled system of interest. (center) lonospheric "
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