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Equatorial Plasma Bubbles (EPB) [1] refers the area of electron density depletion during post-sunset to pre-

morning periods. They typically originate at the bottom side of the ionosphere before extending longitudinally 

along the magnetic field line to high latitudes. The EPB causes abnormal variation of total electron content (TEC) 

which then affects the GNSS signals and, as a result, degrades the positioning errors. Since the real-time kinematic 

(RTK) positioning  [2] is a widespread cm-level positioning technology, in this work, we aim to study the effects 

of EPB at low-latitude stations in Thailand. 
 

The base station is on KMITL campus, while the rover station is the DPT station located about 21 kilometers 

away. Below is an example of RTK performances on DOY267, 2021, in UTC time. The GNSS data are analyzed 

using RTKLIB software [3]. On this days, strong ionospheric disturbance as seen on the rate of TEC change index 

(ROT) is apparent between 13UT to 19 UT (or 20 LT to 02 LT). During the disturbed hours, the number of 

satellites are still above 4. During quiet period without ionospheric irregularity, the horizontal and vertical errors 

are in the cm levels, but during the disturbed period, the maximum horizontal and vertical errors reach 4 meters 

and 6 meters, respectively, well exceeding the cm level service requirements.  In addition, we analyze the 

positioning errors at various baseline length in this work.  

 

 

Figure 1. Example of RTK positioning performances on DOY267, 2021.  
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