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Abstract

The variabilities of the semidiurnal solar and lunar tide of the equatorial electrojet (EEJ) are investigated during the 2003, 2006,
2009 and 2013 major sudden stratospheric warming (SSW) events in this study. For this purpose, the ground-magnetometer
recordings at the equatorial observatories in Huancayo and Fuquene are utilized. Results show a major enhancement in the
amplitude of the EEJ semidiurnal lunar tide in each of the four warming events. The EEJ semidiurnal solar tidal amplitude
shows an amplification prior to the onset of warmings, a reduction during the deceleration of the zonal mean zonal wind at
60°N and 10hPa and a second enhancement a few days after the peak reversal of the zonal mean zonal wind during all the
four SSWs. Results also reveal that the amplitude of the EEJ semidiurnal lunar tide becomes comparable or even greater than
the amplitude of the EEJ semidiurnal solar tide during all these warming events. The present study also compares the EEJ
semidiurnal solar and lunar tidal changes with numerical simulations of the variability of the migrating semidiurnal solar (SW2)
and lunar (M2) tide in neutral temperature at “120km altitude. A better agreement between the enhancements of the EEJ
semidiurnal lunar tide and the M2 tide in neutral temperature is observed in comparison with the enhancements of the EEJ

semidiurnal solar tide and the SW2 tide in neutral temperature.
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Introduction

Sudden Stratospheric Warmings The 2018 SSW event SSW related impacts in the atmosphere The Equatorial Electrojet (EEJ)

(SSWs) « EEJ is a narrow band of an intense electric current flowing during
) ’ 6th - 10t Feb 10t - 14t Feb daytime above the dip equator in the ionospheric E-region.

« SSWs are large-scale meteorological events
usually occurring during the northern
hemisphere winters. SSW was first observed
by Richard Scherhag at the Free University
of Berlin in 1952.

Electrojet current densities
inferred from the CHAMP
satellite over the magnetic
equator. (Figure is taken from
http://geomag.org/). The
locations of Huancayo and
Q , Fuguene observatories are
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« SSWs are characterized by a weakening or - iaton c®>

sometimes even a reversal of the westerly Composite means of the 10mb Air Temperature in the Northern Hemisphere (NCEP/NCAR reanalysis) aeadud e torial MeSEEEner= WIE S /,a" Srestoentdensty (A
winds in the northern stratosphere that leads NCEPINGAR reanalysis. Zonal mean U and North Pole T. 2018 SSW o - . Q W Motivation and goals of this study
to a sudden rise in polar stratospheric £ 275 ' | ' ' ' ' ' ' ' & g w:{,joc,o\«e;o\@ ?7 bt A @“"'éf@f;ﬁ;;p“em « The EEJ variability due to SSWs is believed to be due to the SSW-
temperature by several tens of degrees. 2B T 3 & | induced modulation of the atmospheric tides. In particular, the

. . . . T 225¢ 25 5 iy changes in the semidiurnal solar and lunar tides have been found to
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the vertically propagating planetary waves a 1722018 11—1-12018 21-1—12018 31—1-12018 10-2-12018 20—2—I2018 2-3-12018 12-3-I2018 22-3-12018 142618 % malr? purpose of this work is .’[O mvestlgate the Varl-ablhty of EEJ
with the zonal mean flow (Matsuno, 1971). DOV IMPACTS OF SSW semidiurnal solar and lunar tidal enhancements_ with respect to the
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Zonal mean zonal wind at 60°N and 10 hPa (red line) & the North Pole temperature at 10 hPa (black line) Schematic illustrating the known effects of SSW in the atmosphere (Pedatella et al., 2018a)

the EEJ semidiurnal solar and lunar tides during SSWs.

Results
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