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Equatorial plasma bubbles (EPBs) occur in the magnetic equatorial ionosphere and develop to higher latitude in the sole
maximum period. The authors have already investigated the effect of EPBs on GPS navigation system. Rate of TEC chanc
Index (ROTI), which is the standard deviation of temporal TEC variation, increases when EPBs are observed. In addition, the
phase and amplitude of radio signals fluctuate rapidly and extream case can cause loss of lock (LOL) to GPS receivers. Tr
distribution of the pierce points at which LOLs occur is coincided with the region where the electron density in the ionosphere
is depleted. ROTI is enhanced wider than the region where LOLs are observed. Since the scale sizes of irregularities whic
contribute to ROTI and LOL correspond to a few tens of kilometers and several hundreds of meters respectively, the distribution
of irregularities are dependent on scale size.

It is important to determine the difference of the effect of EPBs on the GPS system between middle and low latitude. The
SEALION network, which is an observation network conducted by NICT, are suitable for the study of latitudinal dependences
of ROTIl and LOL in the equatorial region.

From 12 events observed by GPS receivers of SEALION in 2006, it is found that the value of ROTI tends to be the largest
in the higher latitude (Chiang Mai or Bangkok) and the smallest in the dip equator (Phuket). As a small disturbance in the dip
equator grows to EPBs due to Rayleigh-Taylor instability and spreads higher latitude, this result means that the tens-kilomete
irregularities are developed most in the north/south ends of EPBs.

Although the occurrence of LOL is regarded as an alternative to EPBs in the middle latitude, LOLs are frequently observed
even though ROTI is almost zero in the SEALION site. Since the occurrence of LOL is dependent on many factors, e.g., the
receivers, decoding of the signals transmitted from the satellites, multi paths, and so on. Therefore, it is necessary to investiga
the cause of LOL in the Southeast Asia.
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