Multi-Instrument Analysis of Low Latitude lonospheric Perturbations During

Intense Geomagnetic Storm in the descending phase of solar cycle 24
Kshama Tiwari'-*, Mark Golkowski’, A.K. Singh!, Sadhna Dhruw!

)

CPAESS g - !Department of Physics, Banaras Hindu University, Varanasi 221005, India  |D=)a\V=18 B%':'EJY
2 University of Colorado, Denver, CO 80204, USA

OVERVIEW

The 26 August 2018 geomagnetic storm (Dst = —174 nT) produced significant 1onospheric disturbances over Varanasi (25.3176°N, 82.9739°E). This study
demonstrates that storm-time electrodynamic processes affected the entire ionosphere from the D-region to the F-region. While satellite and TEC measurements
indicate F-region uplift and enhanced ionization, VLF observations show a decrease in D-region electron density, revealing strong vertical coupling of the
1onosphere during geomagnetic storms. These results highlight that storm-time disturbances stmultaneously impact all 1onospheric layers.

DATA SOURCES

We have used the Automatic Whistler Detector (AWD) VLF

receiver situated at Banaras Hindu University (BHU), Varanasi.
IGS data are available

CONCLUSION

» Multi-instrument observations
reveal storm-time coupling across

, , , the entire ionosphere (D-F region)
at https://cddis.nasa.gov/archive/gnss/data/daily. DMSP data are during the 26 August 2018

INTRODUCTION

Geomagnetic storms are large-scale disturbances in the
Earth’s magnetosphere caused by enhanced solar wind-—
magnetosphere coupling, often triggered by coronal mass
ejections (CMESs) or high-speed solar wind streams. These
storms significantly modify the 1onosphere—thermosphere
system through changes 1n electric fields, particle
precipitation, and neutral winds, leading to strong
variations 1n 1onospheric electron density and plasma
dynamics.

available from the Madrigal Database
http://cedar.openmadrigal.org. COSMIC data are available
at https://www.cosmic.ucar.edu/what-we-do/cosmicl/data. disturbances simultancously impact
SWARM data are available at https://vires.services. Planetary both the lower and upper ionosphere.
Vx, Bz, Kp and Dst indices are extracted from Kyoto website > VLE observations from the NWC
http://wdc.kugi.kyoto-u.ac.jp/dstdir/.
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Electron density trajectories near Varanasi
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geomagnetic storm. The left panel shows the variation of N,
while the right panel presents VTEC along the satellite track.
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