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There are about 2200 dual-frequency GPS receivers in North America. The GPS receivers provide the data of carrier phase al
pseudo-range measurements at two frequencies every 30 seconds. Phase and group velocities of the GPS signals are adval
and delayed, respectively, by electrons in the ionosphere. So the Total Electron Content (TEC) along the entire line-of sigh
(LOS) between receiver and satellite can be derived by analyzing the GPS data. Although the integer cycle ambiguities and th
both satellite and receiver biases must be obtained to obtain the absolute TEC, we don’t determine these unknowns because
focus on the changes of TEC in this study.

We used the Rate of TEC change Index (ROTI) to detect the ionospheric irregularities. ROTI is the standard deviation of Rate
of TEC (ROT) in 5 minutes, and ROT is the changes of TEC in 30 seconds. The two dimensional maps of ROTI can be obtainec
from all available GPS data in North America. For projecting ROTI on the two dimensional map, we assume that there is the
ionized single layer at altitude of 300 km. The spatial resolution is:«@.7%(degree) in latitude and longitude.

A magnetic storm occurred on 17 March 2013. It continued from 09 UT on 17 March to 08 UT on18 March. Dstindex reached
a minimum of -132 nT at 21 UT on 17 March. Enhancement of ROTI were seen around 45N-50N(degree) at 09-13UT and 22-
23UT. To investigate mechanisms causing the ROTI enhancement, we used the two dimensional map of the detrended TE
which is derived by detrending TEC with one-hour running average for each satellite-receiver pair. During the first enhancemen
of ROTI, we found the trough region on the detrended TEC map. The enhancement of ROTI was observed at the polewar
edge of the trough and within the trough. The second enhancement seems to be attributed to the storm-enhanced plasma den
(SED). SED was found as the region where TEC is enhanced from southeast to northwest. The enhancement of ROTI we
observed at the poleward of SED region. In this study, we examine mechanism of the ionospheric irregularity causing the ROT
enhancement.
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