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Study on lonospheric TEC Measurement by Single Frequency GPS Receivers
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Continuous monitoring of ionospheric total electron content (TEC) using
networks of GNSS (global navigation satellite system) ground stations has been conducted in many
countries since such networks make it possible to measure the TEC distributions in high spatial and
temporal resolutions. Most of the GNSS networks are, however, built in mid latitude regions. In
order to understand dynamics of ionospheric plasma at equatorial regions in more detail, it is
effective to expand the observation network in low latitudes. The TEC observations are generally
realized by measuring two frequency signals from GNSS satellites because only ionospheric delay
depends on the frequency in ranging errors. However, multi-frequency receivers are not consumer
products and their costs are much higher than those of single frequency receivers. In this study,
ionospheric TEC observation method using a single frequency GPS receiver was developed.

TEC GPS



GPS (GNSS)

TEC( )
1,200 (GEONET)
GNSS
(COSPAR) (URSI)
GNSS-TEC
GNSS GEONET
TEC
TEC 2
1 GPS 100 km
TEC
[0h) TEC
1 1 GPS 100 km
TEC
_ @
@ | |
___(3TEC ¥ S+ P .
i N |
GEONET \ [ Y
1:
[0h) TEC
1 GPS TEC
TEC TEC
GEONET 1

@)



GPS TEC

[2] [3]
[5]TEC
[5]
) GPS PC
(3) TEC
TEC
TEC
TEC 2
TEC
TEC
1 GPS 100km
TEC
2016  URSI
2016
GPS
1
GPS GPS
TEC
GPS
D.C.
AGU 2018 2019  URSI

PC

TEC

[1]GPS

(1

100 km

GEONET

URSI AP-RASC2016

TEC Map [2013 Nov 10, 11:00 JST]

Latitudes [Deg]

125 130 135 140
Longitudes [Deg]

2 GPS 1

145

150

TEC

slant TEC

TEC

URSI AP-RASC 2019

60

50

40

30

20

10

TECU

TEC

[4]

TEC



¢y

Win Zaw Hein, Y. Goto, and Y. Kasahara, Estimation of lonospheric TEC Distribution
using Single Frequency Measurements of GPS signal, International Journal of Advanced
Computer Science and Applications, 7(12), 1-6, 2016,

Y. Goto, K. Uda, Y. Kasahara, and K. Hashimoto, Calibration Method of Wave
Polarization Data Obtained by KAGUYA/WFC, Radio Science, 51(9), 1579-1586, 2016,

Win Zaw Hein, Y. Goto, Su Su Yi Mon, and Khin Sandar Linn, Measurement of lonospheric
TEC Variation Over Low Latitude Region Using Single Frequency GNSS Receiver, 2019
URSI Asia-Pacific Radio Science Conference, 2019.3.

Y. Goto, Win Zaw, Hein, K. Yokoyama, Y. Kasahara, Examination of lonospheric TEC
Observation at Low Latitude Region by Single Frequency GNSS Receiver, American
Geophysical Union Fall Meeting 2018, 2018.12.

Y. Goto, Y. Tanaka, A. Suzuki, Y. Kasahara, and H. Nambo, ldentification of plasma
waves observed by scientific satellite with machine learning method, Japan Geoscience
Union Meeting 2018, 2018.5.

Y. Goto, Win Zaw Hein, A. Matsui, and Y. Kasahara, Estimation Method of lonospheric
TEC Distribution from Single-Frequency GPS Measurements with Polynomial Models,
URSI-GASS, 2017.8.

, Win Zaw Hein, , , 1 GPS TEC
, 2017 , 2017.5.
, Win Zaw Hein, , , 1 GPS TEC

TEC , 2016 s

, 2016.11.
Win Zaw Hein, Y. Kashiwa, Y. Goto, and Y. Kasahara, Estimation Method of lonospheric

TEC Distribution from Single Frequency GPS Measurements Using a Slant Effect Model,
URSI AP-RASC 2016, Korea, Seoul, 2016.8.

YOSHITAKA, Goto



