
URSI GASS 2021, Rome, Italy, 28 August - 4 September 2021 

 
 

The First VHF Radar in Thailand for Detecting Plasma Bubbles Near Dip Equator 
 

Kornyanat Hozumi* (1), Takuya Tsugawa (1), Punyawi Jamjareegulgarn (2), Pornchai Supnithi (3), Yuichi Otsuka 
(4), Susumu Saito (5), Shinichi Hama (1), Udomsit Tangtrakunphaisan (2), and Mamoru Ishii (1) 

(1) National Institute of Information and Communications Technology, Nukui-kita, Koganei, Tokyo 184-

8795, Japan, e-mail: kukkai@nict.go.jp; tsugawa@nict.go.jp; hamashin@nict.go.jp; mishii@nict.go.jp;  

(2) King Mongkut’s Institute of Technology Ladkrabang, Prince of Chumphon Campus, Chumphon 

86160, Thailand; e-mail: kjpunyaw@kmitl.ac.th; udomsit.ta@kmitl.ac.th 

(3) King Mongkut’s Institute of Technology Ladkrabang, Bangkok 10520, Thailand; e-mail: 

pornchai.su@kmitl.ac.th 

(4) Nagoya University, Nagoya 464-8601, Japan; e-mail: otsuka@isee.nagoya-u.ac.jp 

(5) National Institute of Maritime, Port and Aviation Technology, Tokyo 182-0012, Japan; e-mail: 

susaito@enri.go.jp 

 

 

VHF radar was installed in Chumphon, Thailand to detect Equatorial Plasma Bubble (EPB) that causes radio 

Interference. It operational opening ceremony was done on 17th January 2020. 

 

NICT has been delivering the daily "Space Weather Forecast" in Japan since 1988. Since 2002, NICT kicked off 

a cooperative research in the field of radio science with Southeast Asian countries. Regarding that, an 

ionospheric observation network, SEALION (SouthEast Asia Low-latitude IOnospheric Network), was 

established with various observation equipment in Thailand, Vietnam, Indonesia, and the Philippines to monitor 

ionosphere including the EPB. 

 

EPB occurs around the magnetic equator and extends its boundary to higher latitude/ altitudes. EPB affects radio 

wave of satellite-based navigation and communications that propagates in its vicinity. Recently, GNSS has 

become an indispensable infrastructure in our society. To stimulate a safe use of GNSS-based technologies, 

plasma bubble effect on radio wave should be removed. To do so, one of the necessary steps is to have a system 

that can detect EPBs immediately after their generation. Chumphon is close to the magnetic equator where EPSs 

are expected to generate. Therefore, NICT has installed the VHF radar system in Chumphon, Thailand with the 

collaboration with KMITL. The radar system consists of 18 antennas equidistantly installed in the east-west 

direction at spacing of about 5m, using radio waves in the VHF band (39.65 MHz). This paper is to share an 

experience on the radar installation and its initial operation. The research team is looking forward to creating an 

innovation to improve availability and reliability of basic infrastructure that is based on GNSS. 

 


