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Fig. S1. Ionograms at 08:30 UT and 09:30 UT on January 15, 2022 as a function of frequency in MHz and virtual height in kilometers obtained from the ionosonde at the Guam station. These plots are open at the website (https://lgdc.uml.edu/common/DIDBYearListForStation?ursiCode=GU513).
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Fig. S2. Ionograms at 08:30 UT and 09:30 UT on January 15, 2022 as a function of frequency in MHz and virtual height in kilometers obtained from the ionosonde at the Wake station. These plots are provided in open access at the website (https://lgdc.uml.edu/common/DIDBYearListForStation?ursiCode=WA619).
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自動的に生成された説明]Fig. S3. Plasma wave dynamic spectra in a frequency range of 100–1000 kHz and electron density observed by the Arase satellite. The red and orange lines indicate the upper limit frequency of UHR waves and electron cyclotron frequency, respectively. The electron cyclotron frequency is determined by the measured magnetic field intensity. The parameters shown in the bottom panel represent the universal time and the location of the Arase satellite.













Movie S1. 
This is the movie of the two-dimensional map of temperature deviation (d3) and ROTI as a function of geographic latitude and longitude during 04:00-13:50 UT on January 15, 2022. The time interval is 10 min. The ROTI and d3 values are marked by the color and grayscale codes, respectively. The horizonal dotted curves are the magnetic latitude on the ground calculated with the magnetic field model. The magnetic equator is represented by the red dotted curve. The blue and purple curves are the sunset terminators at a height of 105 and 300 km, respectively.

image1.png
G‘i{ﬁ;‘g Stat YYYY DAY _ DDD HHMMSS P1 FFS S AXN PPS IGA PS
Guam 2022 Jan15 015 083000 RSF 005 2 712 100 03+ CO

wol @ 08:30 UT

1100,

for2
foF1
foFlp
foE
foEp
x1
foEs
fmin

MUF(D)
M(o)

o

hF
h'F2
he
h'es

hnF2
hnF1
3
yF2

1 12 13 12
D 100 200 400 600 800 1000 1500 3000 [km]

MUF 10.2 10.3 10.7 11.2 12.1 13.3 16.7 25.4 [MH2]
58296629, tap / 480xS12h 25 kHz 2.5 kn / DPS-4D GUS13 013 / 13.6 N 144.9 € ShovIonogran v 1.0

G“mg Stat YYYY DAY _ DDD HHMMSS P1 FFS S AXN PPS IGA PS
Guam 2022 Janl5 015 093000 RSF 005 2 712 100 03+ CO

09:30 UT

1280

1200d |

1100, -

for2
foF1
foFlp
foE
foEp
ix1
foEs
fmin

MUF(D)
M(o)

o

hF
h'F2
he
h'es

1000,

900

hnF2
hnF1
3
yF2

BOF——————
2 3 4 5 6 7 8 9 10 11 12 13 14

D 100 200 400 600 800 1000 1500 3000 [km]
MF 2.8 2.9 2.9 3.1 3.3 3.6 4.5 6.6 [M&]
50432442 tmp / 480fxS12h 25 kHz 2.5 km / DPS-4D GUS13 013 / 13.6 N 144.9 E ShowIonogram v 1.0




image2.png
Lowel
G‘mm Stat YYYY DAY _ DDD HHMMSS P1 FFS S AXN PPS IGA PS

for2 8.025 1280 -
foFl WA
foFlp WA 1200 a
foE N/A
foEp 0.82 1100 -
fx1 .15 L
foEs N/A Iy
fmin 2.03 1000
MOF(D)  27.86
M(o) 3.7 900
D [
250.0
250.0
WA
WA
2715
WA
110.0
2.5
/A
20.0
7.6
1.24
Clevel )
Auto:
Artists
500200

WAKE 2022 Jan15 015 070000 RSF 005 2 712 100 03+ CO

1

2 3 4 5 6 7 8 9 10 13 14 15 16
D 100 200 400 600 800 1000 1500 3000 [km]

MF 8.5 8.6 9.0 9.810.812.3 16.6 27.9 [M]

20041686 tap / S60fxS12h 25 kHz 2.5 kn / DPS-4D WAG1S 119 / 19.3 N 166.6 € ShovIonogran v 1.0
(e

i Stat YYYY DAY _ DDD HHMMSS P1 FFS S AXN PPS IGA PS

WAKE 2022 Jan15 015 100000 RSF 005 2 713 100 03+ D1

foF2 N/A 1280
foFl N/A
foFlp N/A 1200 b
foE N/A
foEp 0.43 1100
fx N/A
foEs N/A
fmin N/A 1000
MUF(D) N/A
M(o) na 900
> A
- W 800

NA

WA 700

NA

N/A 600

N/A

N/A - 500

N/A

NA —F

N/A 400

NA

WA 300
evel 22

200
Artists
2 3 4 s B 7 s °

D 100 200 400 600 800 1000 1500 3000 [km]
MF 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 [M]
57627950, tmp / 300fx512h 25 kHz 2.5 km / DPS-4D WAG19 119 / 19.3 N 166.6 E

ShowTonogram v 1.0




image3.png
=

[zH%] Aouanbai4
(x13) V4H/aMd O¥3

quency

o < B o
o o o o
- -~ - -

[09/] Ansuap uou3o9|3

=3
e




