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A sudden stratospheric warming (SSW) is an extreme wintertime meteorological phenomenon occurring
mostly over the Arctic region. Studies have shown that an Arctic SSW can influence the whole atmosphere
including the ionosphere. In September 2019, a rare SSW event occurred in the Antarctic region,
following strong wave-1 planetary wave activity (see attached figure). The event provides an opportunity
to investigate its broader impact on the upper atmosphere, which has been largely unexplored in previous
studies. lonospheric data from ESA's Swarm satellite constellation mission show prominent 6-day
variations in the dayside low-latitude region during the SSW, including 20-70% variations in the equatorial
zonal electric field, 20-40% variations in the electron density, and 5-10% variations in the top-side total
electron content. These ionospheric variations have characteristics of a westward-propagating wave with
zonal wavenumber 1, and can be attributed to forcing from the middle atmosphere by the Rossby normal
mode “quasi-6-day wave” (Q6DW). Geopotential height measurements by the Microwave Limb Sounder
aboard NASA's Aura satellite reveal a burst of global Q6DW activity in the mesosphere and lower
thermosphere at this time, which is one of the strongest in the record. These results suggest that an
Antarctic SSW can lead to ionospheric variability by altering middle atmosphere dynamics and
propagation characteristics of large-scale waves from the middle atmosphere to the upper atmosphere.

Keywords: sudden stratospheric warming, quasi-6-day wave, Swarm

©2020. Japan Geoscience Union. All Right Reserved. - PEM20-01 -



PEM20-01

JpGU-AGU Joint Meeting 2020

MERRA-2 Temperature (90°S, 32 km)

280 E ! ! ! |
—_ 2019 § § : ;
N ] 1980-2018 i f YN
< 260 climatol.
8 : :
= 240
2
¥
84220
£
g 200

180

Aug.08 Aug.28 Sep.l7 Oct.07
Aura/MLS Zonal mean zonal wind (60°S)

s 0
g 60}
L
=
.~ 40
Q
T

20

(.
w =
o !

(s/w) putm TeUOZ

Aug.08 Aug.28 Sep.17 Oct.07
Date 2019

©2020. Japan Geoscience Union. All Right Reserved. - PEM20-01 -



