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Statistical analysis of Medium-Scale Travelling lonospheric Disturbance using a GPS
network in Alaska and its causing mechanism
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In our previous study, using global positioning system (GPS) data taken from more than 100 GPS receivers in Alaska in 2012
we investigated two-dimensional maps of total electron content (TEC) perturbations with a time resolution of 30 s and a spatia
resolution of 0.15 degree in longitude and latitude to examine statistical characteristics of Medium-Scale Traveling lonospheric
Disturbances (MSTIDs) for the first time. From the statistical analysis of the TEC maps obtained in 2012, we have revealed som
of the characteristics of MSTIDs in Alaska. MSTIDs over Alaska frequently occur in winter from 8 to 20 LT. Maximum occur-
rence rate of the MSTIDs in monthly and hourly bins exceeds 50%. Propagation direction of MSTIDs is dominantly southward
or southeastward from 8 to 14 LT and southwestward from 14 to 20 LT. There is a previous study of MSTIDs over Alaska using
all-sky airglow imager, but our present study shows that the southwestward propagating MSTIDs appear before sunset when tt
airglow observations cannot be carried out.

In this presentation, we show statistical characteristics of MSTIDs parameters, such as period, horizontal wave length, an
horizontal phase velocity. Then, we compare those parameters with those of MSTIDs observed with the GPS-TEC maps at mic
latitudes (Japan and Southern California) and at high-latitudes (Northern Europe), and also with those of the MSTIDs observe
with all-sky airglow imager in Alaska. Based on those results, we verify whether those MSTIDs are caused by atmospheric grav
ity waves (AGW) propagating from lower atmosphere and discuss possibility of TEC perturbation caused by AGW propagation
excited by auroral activity.

On the other hand, nighttime MSTIDs are considered to be generated by electrodynamical coupling process between E ar
F regions. Therefore, we research Es layer occurrence rate over Alaska using GPS occultation data by CHAMP satellite an
compare it with MSTID occurrence rate, and also research relationship between MSTIDs activity and ionosonde parameter
(foEs, fbEs), and discuss causing mechanism of MSTID in more detail.
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