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Statistical study of MSTID using a GPS network in Alaska and its relation to the auroral
activity
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In this study, characteristics of Medium-Scale Traveling lonospheric Disturbances (MSTIDs) over Alaska have been revealec
for the first time, by using two-dimensional maps of the Total Electron content (TEC) obtained from GPS receiver networks in
Alaska. From the Statistical analysis of the TEC maps in 2012, we have found that the following characteristics.

1. MSTIDs over Alaska frequently occur in winter from 8 to 20 LT. Maximum occurrence rate of the MSTIDs in monthly and
hourly bins approximately exceeds 50%. This characteristic is consistent with that of MSTIDs in mid-latitudes.

2. Propagation direction of MSTIDs is dominantly southward or southeastward from 8 to 14 LT and southwestward from 14 to
20 LT. Former is consistent with MSTIDs at mid-latitudes and could be caused by atmospheric gravity waves. Latter is consisten
with MSTIDs observed with all-sky airglow imager in Alaska.

The second result suggests that relationship between MSTIDs and Auroral activity. We compared the MSTID occurrence
rate and Rate of TEC Index (ROTI) which calculated from TEC data, auroral electrojet (AE) index, and geomagnetic variation
in Alaska to investigate relationship between MSTIDs and Auroral activity. We have found that high occurrence rate of ROTI
is around midnight. ROTI has strong dependence on time variation rather than seasonal variation. Also, large disturbance
AE index and geomagnetic activity frequently occurs around midnight. Therefore, there is no clear relationship between the
occurrence rate of MSTID and the large variation of these indicators. As a result of this study, we speculate another mechanisi
might be operated for the occurrence of MSTID over Alaska (at high-latitudes).
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