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ABSTRACT

The performance of the Korea Augmentation Satellite System (KASS), MTSAT Satellite-Based Augmentation System (MSAS),
and BeiDou Satellite Augmentation System (BDSBAS) is respectively analyzed in the Korean Peninsula and its surrounding
regions. The analysis is focused on comparing ionospheric vertical delay values based on the Grid Ionospheric Vertical Error
(GIVE) provided by the Satellite-Based Augmentation System (SBAS), considering regional and seasonal characteristics.
The results, assuming users located in Korea, indicate that KASS provides high consistency across seasons, regions, and
Ionospheric Pierce Point (IPP) inclusion rates, exhibiting excellent performance based on precise positional accuracy. MSAS
shows comparable performance to KASS in low-latitude regions but displays a tendency of decreased accuracy with increasing
latitude. BDSBAS provides modeling of the ionospheric vertical delay that most closely resembles the Global Ionospheric Map
(GIM). However, it has the lowest IPP inclusion rate within the Korean Peninsula, indicating limited availability. Additionally,
analysis of data from the DAEJ (Daejeon) and CHAN (Changchun) sites shows that ionospheric delay corrections based on
GIVE provided by SBAS yield results very similar to those obtained using GIM. Notably, at the DAE] site, SBAS outperformed
GIM, and at the CHAN site, SBAS proved to be a sufficient replacement for GIM.
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Fig. 1. SixIGP locations in and around the Korean Peninsula.
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Fig. 2. lonospheric delays for four seasons computed from three different SBAS systems and GIM.
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Fig. 3. lonospheric delays for three different longitudes at 40°N on DOY 080.

Table 1. RMSE comparison of SBAS and GIM for different seasons.
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Table 2. RMSE comparison of SBAS and GIM for different latitudes and
longitudes.
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Fig. 4. Locations of DAEJ and CHAN sites from the IGS network view.

Fig. 5. IPP interpolation method (ICAO 2018).
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Fig. 6. GIVE map and IPP distribution map for each SBAS at the Daejeon site.

Fig. 7. Horizontal positioning errors from SPP, SPP with GIM, and SBAS at the Daejeon site.

Table 3. Positioning RMSE and improvement ratio for each positioning
method at the Daejeon site.

RMSE (m)
Method AH AV A3D Improvement (%)
SPP 195 7.55+3.54 8.56 -
GIM 1.17 -1.53+1.34 2.35 73
KASS 1.12 -0.78+1.42 1.97 77
MSAS 1.18 0.12+1.40 1.84 79
BDSBAS 1.46 -0.99+1.42 2.27 73
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Fig. 8. GIVE map and IPP distribution map for each SBAS at the Changchun site.

Fig. 9. Horizontal positioning errors from SPP, SPP with GIM, and SBAS at the Changchun site.

Table 4. Positioning RMSE and improvement ratio for each positioning
method at the Changchun site.

RMSE (m)

Method AH AV A3D Improvement (%)
SPP 1.88 7.05+2.89 7.85 -
GIM 1.58 -0.54+1.36 2.15 73
KASS 1.63 0.09+1.50 2.22 72
MSAS 1.43 1.06+£1.48 2.31 71
BDSBAS 1.49 -1.08+1.51 2.39 70
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