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Two-dimensional total electron content (TEC) maps have been derived from ground-based GPS receiver networks and applied
to studies of various ionospheric disturbances since mid-1990s. For the purpose of monitoring and researching ionospheric dis-
turbances which can degrade GNSS navigations and cause loss-of-lock on GNSS signals, we have developed TEC maps over
Japan using the dense GPS network, GEONET. Using the GPS-TEC maps, we have revealed some severe ionospheric events
such as high latitude storm-time plasma bubbles and storm enhanced density events observed over Japan. These events cause
loss-of-lock of GPS signals and large GPS positioning errors. The dense GPS receiver networks would be a powerful tool for the
nowcast/forecast of ionospheric disturbances.

As a part of Southeast Asia low-latitude ionospheric network (SEALION), four GPS receivers have been operated in Thailand
since 2005, collaborated with KMITL, Thailand. We have found that periodic TEC fluctuations (PTF) with the periods of 15-30
minutes are often observed at these GPS stations in the spring (Apr-May) late afternoon. Based on the analysis using multiple
GPS receivers in Southeast Asia, we suspect that the PTFs is a manifestation of traveling ionospheric disturbances (TIDs) which
propagate at 150-200 m/s away from the equator. However, it has been difficult to reveal the spatial structures and temporal
evolutions of such TIDs due to the sparse GPS receiver networks in the Southeast Asia.

We are now developing regional high-resolution TEC maps in the Southeast Asia using GPS receiver networks by installing
GPS receivers and/or collecting GPS receiver data, collaborated with KMITL (Thailand), LAPAN (Indonesia), UKM (Malaysia),
and HIG (Vietnam). In this presentation, we will show the preliminary results of the two-dimensional TEC observations of TIDs
in the Southeast Asia. We also report the current status of future direction of ionospheric monitoring system using GPS receiver
networks in the Southeast Asia.
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