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Abstract Ionospheric plasma irregularities have always been one of the research focuses in space

physics. These irregularities usually have impacts on satellite communication, navigation as well as posi-
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tioning system. It is of great importance to study the morphological features and the evolutions of these
ionospheric irregularities. Medium Scale Travelling Ionospheric Disturbance (MSTID) is one kind of ir-
regularities which usually be wave-like perturbations of the ionospheric plasma in the F-region. The evo-
lution of mid-latitude MSTID is complicated, especially over China. In recent years, with the rapid de-
velopment of the Chinese Meridian Project and the All-sky Imager Observation Network, more and more
instruments have been added to the study of the ionosphere over China. This paper reports a long-dis-
tance propagating MSTID event over northeastern China on the night of 17 October 2018. The MSTID
were simultaneously observed by multi-instruments, including the all-sky imager, Swarm satellites, High-
frequency radar as well as Digisonde. The MSTID lasted for more than 4 hours (12:02—16:23 UT) in the
field view of the airglow imager, showing typical wavelength, the phase velocity of 176.3~ 322.5 km,
67.0~154.1 m-s . The MSTID event was possibly generated at high latitude and propagated southwest-
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ward to the lower latitude, which was observed by the all-sky imagers in Yichun and Xinlong stations.
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Fig. 1

stations. The red star denotes the geographic

Location of observation instruments and

location of the all-sky imager at Xinglong, and the blue
diamond denotes the geographic location of
the all-sky imager at Yichun. The black spot denotes
the geographic location of the High-frequency
radar at Jiamusi. The brown triangle denotes

the geographic location of the Digisonde at Mohe
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Fig. 3

(a) Top figure denotes the orbits of Swarm A, C added to the airglow image observed from 13:00 to

13:08 UT on 17 October 2018, the red line indicates the orbit arc of Swarm A, the blue line indicates the orbit arc of

Swarm C. Bottom figure denotes the time series of in situ electron density data from Swarm satellites. (b) The orbit

arc of Swarm C (top figure) and the time series of in-situ electron density data from Swarm C (bottom

(c) The latitude series of in-situ electron density gradient from Swarm satellites

figure).
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Fig. 5 (a) Airglow observations of Yichun at 14:36 UT on 17 October 2018, (b) the Doppler velocity observed by
the Jiamusi radar at 14:35 UT, (c) the echo power observed by the Jiamusi radar at 14:35 UT, (d) airglow
observations of Yichun at 15:04 UT, (e) the Doppler velocity at 15:05 UT, (f) the echo power at 15:05 UT.

Red and blue squares denote the field of view of the all-sky imagers at 250 km at Xinglong and Yichun



¥ F F AT SAB I P E b4 K MSTID K38 & 4436 F AT 909

-~

o

(75:00 uT i 08:30 UT [ik! i 09:00UT i 09:30 U

i i sl

& 17:30 UT

L

- 20:00 UT

700
600
500
400
300
200
100

2

30UT.

Height / km

0123456738
Frequency / MHz

Fl6 Fp VTSR B s SOWIM Y 2018 4F 10 4 17 H 08:00 UT %W H 00:00 UT 4 30 min F L B340 5 141
Fig. 6 Ionograms observed by the Digisonde at Heilongjiang Mohe station every 30 min
from 08:00 to 00:00 UT on 17—18 October 2018



910

Chin. J. Space Sci.

= A SR

2022, 42(5)

! 10:00UT 1030 UT b 100Ut = 11:30 UT |
= -
| I £
{Spar, A Ty 1%
il g, ! | =
i 12:00 UT -/ 1230UT 13:00UT 330Ut | A
_ j Rk =
H b 14 f;
| - = 5 B K —c Bk NNW
f 14:00 UT 14:30 UT z is00uT [© 1530 UT
Ak
TR p 0 UT : Ut [ 7730 U1
1 4 ¥: "-f.,; i : ;
#g J :éfr - ; ‘::/i ; _;,"I-}
i IZ!I # l :
' 18:00 UT TR B 19:00 UT 19:30'UT
S \ |
W 5, .:.:. - i1 i : ar c
b a000uT] | 2030 UT 200Ut [ B 2130 UT
i 1 i i A
e+ 8.4 A
féf"i - FEETRE o b dh ¥
700 e 1 58 B — e e :
60| | 1 2200 UT s 2230 UT 0T asOUT | 30U
£ soof © - i g ISt 408,
= 400| : |, { -] i
5300 ,) : RN S
i 200 .::-— ' _.3-~ J
100 —x : L —
012345678
Frequency / MHz
Bl7 At =B SO 2018 4F 10 A 17 H 10:00—23:30 UT % 30 min Y HL 28 205 5 4]
Fig. 7 Tonograms observed by the Digisonde at Beijing Shisangling station every 30 min

from 10:00 to 23:30 UT on 17 October 2018
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