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Statistical analysis of wave parameters of polar-type MSTIDs observed by a
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Medium-scale traveling ionospheric disturbances (MSTIDs) are one of the ionospheric plasma density structures and are
observable through 630-nm airglow images. Shiokawa et al. (2012; 2013) and Yadav et al. (2020) reported polar-type
MSTIDs whose propagation direction changes with auroral brightening and magnetic field disturbances, based on airglow
imaging observation at Tromso (69.6 °N, 19.2° E; magnetic latitude: 66.7°N), Norway. One report, MSTID observed
at Shigaraki, Japan (34.8°N, 136.1°E; magnetic latitude: 25.4°N), which is located at mid-latitude, shows no similar
propagation direction change (Shiokawa et al., 2003). However, there has been little statistical analysis of the wave
parameters of MSTIDs occurring between the polar regions and middle latitudes. In this study, we statistically analyzed the
wave parameters of MSTID observed by an airglow imager from the PWING project at Nyrola (62.3°N, 25.5°E; magnetic
latitude: 59.4°N), Finland, which is located south of Tromso. The period analyzed was from January 23, 2017, to September
30, 2021. We found 11 cases of MSTIDs during this period, the majority of which were found to be of the polar type, whose
motion changes associated with auroral brightening and magnetic field disturbances. By analyzing these 11 MSTID cases,
we found that the low-latitude boundary of the polar-type MSTID is 61° £ 2°N for geographic latitude and 58° £+ 2°N
for magnetic latitude. In addition, the occurrence probability, velocity, wavelength, oscillation period, wave front directions
and propagation direction of these MSTIDs were derived and compared with the Tromso and Shigaraki results. The results
showed that the occurrence probability of MSTIDs at Nyrola is 1.9%, which is lower than that at Tromso (more than 50%)
and Shigaraki (~ 30%). More than half of the wavelengths were less than 100 km, which tends to be smaller than in the
mid-latitudes. In the presentation, we will discuss the differences in the causes of MSTIDs occurring in the mid-latitudes and
those occurring in the polar regions based on these comparisons.
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® Tromsp (69.6° N, 19.2° Ei BEAWAIE 1 66.7° N) T, MSTID RAFAMDMIMITIHA L7z 4 — 1 7 ORDEPHIREAL
BNt Taila a2 (b3 2 fs % MSTID O BIfI 2 8|E L Twb, —#H. HREEICMET 2 HARDEH (34.8° N,
136.1° E; W&MEE : 25.4° N) THElX 72 MSTID (2 ERE R MO Z i R & iy (Shiokawa et al., 2003),
L2 L., s e HREE ORI THE T 2 MSTID OIE#EI T X — X DFFFHEMIZ AT THE DT Ty, 22T
4 ENE, TromsgDFFICHET S 7 4 > ¥ KD Nyrdld (62.3° N, 25.5° E; BXEE :59.4° N) T, PWING 7'm=
P Z MTEBREHA A= %12k o TEEIZ N7z MSTID DiEEI S X — R BTN Lz, AT L 7= 1IR3,
20171 H23 H25 2021 FE9 H30 HETTH S, ZOHNIC 11l MSTID #FH L. ZDKREH7EA— 1 Z 88
PHIE S ZIN > TEE AT 2B TH 2 e bh oz, ZD 11 HlD MSTID Zf#ti 32 Z 22k b, Mk
T MSTID OEEER DR A HIFREE © 61° £2° N, BKEE 158° £2° NMWETHEZehnnh oz, X HIT,
25D MSTID OFAMER - HE - & - B - REoAM - AT EEHR L, TromsgREROMRe Lz, £

DFER, Nyrold Tld MSTID DFRAMRD 1.9 % TH D, Tromsg (50% LAE) RE% (#930%) ITHARTENZ & 535
Molze Fiz. HEREIX 100km KD d O EFDLDH D, FREREICHNTEEN NS RAEQDBH 2 Z D35 h o7z,
WHETIX, oD, s, FRETHAET 2 MSTID & M THA T 2 MSTID OFAFRKDE VI DOWTER 2T
Do

References:



Shiokawa et al. (2003), https://doi.org/10.1029/2002JA009491
Shiokawa et al. (2012), https://doi.org/10.1029/2012JA017928
Shiokawa et al. (2013), https://doi.org/10.1016/j.jastp.2013.03.024
Yadav et al. (2020), https://doi.org/10.1029/2019JA027598



