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ABSTRACT

The ionosphere acts as the largest error source in the Global Navigation Satellite System (GNSS) signal transmission.
Tonospheric total electron content (TEC) is also easily affected by changes in the space environment, such as solar activity

and geomagnetic storms. In this study, we analyze changes in the regional ionosphere using the Qusai-Zenith Satellite System
(QZSS), a regional satellite navigation system. Observations from 9 GNSS stations in South Korea are used for estimating the
QZSS TEC. In addition, the performance of QZSS TEC is analyzed with observations from day of year (DOY) 199 to 206, 2023.
To verify the performance of our results, we compare the estimated QZSS TEC and CODE Global Ionosphere Map (GIM) at
the same location. Our results are in good agreement with the GIM product provided by the CODE over this period, with an
averaged difference of approximately 0.1 TECU and a root mean square (RMS) value of 2.89 TECU.
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. INTRODUCTION
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W 304 o)Al 2]&E]o] gt} (Hofmann-Wellenhof et al. 1993,
Wilson & Mannucci 1993). %]Zoj|= 2| A]o} GLObal NAvigation
Satellite System (GLONASS), =+ BeiDou, 2181 §H
3t Galileo 914< B4 Hal % A77b Stk aolnt
(Zakharenkova et al. 2016, Wang et al. 2022).
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% (Geostationary Earth Orbit, GEO) ¢4 17|} AL Z3ARE 73
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2. DATA DESCRIPTION AND METHODOLOGY
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Fig. 1. The variations of geomagnetic activity indices Dst and Kp.

Fig. 2. The distribution of GNSS stations for QZSS TEC estimation. The red
circles represent the location of GNSS sites.
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Fig. 3. The ground trajectories of QZSS satellites. The red, green, and cyan
lines represent the sub-trajectories of QZSS IGSO satellites (J02, J03, and
J04), respectively. The blue circle represents the ground trajectory of the
QZSS GEO satellite (JO7).
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3. IONOSPHERIC TEC ANALYSIS

3.1 QZSS Orbit & IPPs
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Fig. 4. IPP distributions of QZSS satellites. IPP is based on DAEJ station.

Fig. 5. Location of the GNSS reference stations and IPP distribution of the
QZSS PRN 07 satellite. The blue circles represent the IPPs of the QZSS GEO
satellite.
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Fig. 6 Diurnal VTEC changes with QZSS satellites (PRN 02, PRN 03, PRN 04,
and PRN 07).
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Fig. 7. Vertical TEC changes for the QZSS PRN 07 satellites at each reference
station from DOY 199 to 206 in 2023. The white circles represent the CODE
GIMTEC.
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Fig. 8. (a) Comparison of CODE GIM TEC and QZSS PRN 07 TEC at ‘DAEJ’
station from DOY 199 to 206 in 2023. (b) The difference between two
different TEC values as a histogram.
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