MDIT-1

A Statistical Analysis of the Morphology of @E=:::@

" (
Storm-Enhanced Density Plumes i N J I |
Patricia Dzwill'2, Ercha Aal, Shun-Rong Zhang?, Philip J. Erickson? @ of Technalogy

1 MIT Haystack Observatory, 2 New Jersey Institute of Technology

Su m ma ry I\/I ethodology . 150 11/20/2003 03/17/2015 04/23/2023
e o () B8 30 - _
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1. A comprehensive list of 49 SED events over the continental US was identified for We fitted a gaussian at each time bin in the interval, over all the SED plume latitudes, then B lel2 le12 le12
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Storm-Enhanced Densities (SED) are disturbances in the plasma of the midlatitude

Figure 4: A comparison between SED plume intensity in GNSS TEC data (top) and TIDAS NmF2 data (bottom). This NmF2 data has been
characterized with the same method described in Methodology. The TEC data and the NmF2 data display similar variations. They peak
x around 20:30 UT on 11/20/2003, around 21 UT on 03/17/2015, and around 21:45 UT on 04/23/2023. The deviation over latitude is
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|onosphere that occur durlng geomagnetlc stormes. They result in helghtened levels of _ similar |.n scale be’Fween GNSS TE.C values and TIDAS NmF2. This suggests that the plume morphology TEC and NmF2 values vary similarly
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to a noticeably smaller mean half-width in the top left and bottom

c) Distribution of SED plume drift speed d) Storm intensity vs SED plume drift speed
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Figure 3: This show the variations over time of key features from the SED events on November 20, 2003 (a-d), March 17t", 2015
(e-h), and April 23", 2023 (i-1). The relative intensity and intensity of the plume (top left and right) tend to peak in the middle of
the storm. The SED central longitude (bottom left) tends to move westward over the course of the event. The plume half-width
(bottom right) does not tend to increase, decrease, or peak, and instead varies between 5 and 15 degrees.
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