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lonospheric storms primarily occur as a consequence of a sudden input of solar wind
energy into MIT system. We investigate multi-scale 1onosphere responses to the May,
2017 geomagnetic storm over the Asian sector by using multi-instrumental
observations. Results show that:

(1) Two ionospheric positive storm periods were observed. The first dayside one was
Initiated by the IMF Bz southward turning, while the second nightside one was
disrupted by the PPEF due to the nighttime IMF Bz southward turning.

(2) A negative storm occurred during 0000-1200UT on May 30 nearly two days after
the main phase, which was due to decrease of O/N2 ratio.

(3) A band-like TEC enhancement, also referred as plasma blob, was observed
aligning In the northwest-southeast direction and propagated slowly southwestward
during 1500-2000UT (near midnight) on May 28 during the recovery phase. Ne
measurements from Swarm satellites confirmed the density enhancement. Similarities
of the observed plasma blob characteristics with nighttime TID are consistent with the
TID-blob theory.

2 Data and Methodology

» GNSS TEC datasets: ground-based GNSS receivers provided by the CMONOC
and 1GS network

» To detect wave-like features in TEC, such as TID, the background TEC
variations are removed by using the cubic polynomial fitting.

» Electron density profiles (EDP) obtained from the COSMIC RO and FY-3C
GNOS missions

> In-situ Ne measurements from the Swarm B, and DMSP satellites
» O/N2 ratio In the thermosphere provided by the TIMED/GUVI

» Interplanetary and geomagnetic conditions of May 25-30: This geomagnetic
storm was caused by a CME released on May 23. The minimum SYM-H
reached -150 nT
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3 Regional positive and negative
ionospheric storms
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on May 28. on May 29, 2017.

» The first one was observed in the noon-afternoon sector during the storm main phase on May
28, with nearly 120% TEC enhancement.

» The second one was of smaller scale and occurred on the night side during the recovery phase
of the storm on May 29.
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» A negative storm occurred during 0000-1200UT on May 30 nearly two days after the
main phase

800 r 800

= 65 Y
§ (2)cosmic (b)FY-3C
700 | ! 2’4; 700 b |\ <
k 5-05-2 T \ - % y GUVI DIN Ratio May 27, 2017 O/N, GUVI DIN Ratio May 28, 2017 O/N,

soo | |\ 05-28, Dﬂgﬁ; 600 | N S, S — : ; 1.4I ; : : 14
E N - T~ 05-28.0304UT 3
% 500 | \ \\ %85 @5 115 135 200 % 100 110 120 1.2 1.2 59
- e T— 1 ]
= L e | T— 4 ]
£ 400 ~—_ 400 — 1.0} 1 101
< T - ] ]

300 | — 300 } — ] ]

_____:} — . DB ._- =1 vy L DB [ 1

200 | S 200 | - ] L ]

— S 06} —— 5 , Creted|  06]
100 L - 100 ; ; N 1
0 1 2 3 4 5 0 2 a &
800 | a5 - 0.4 : s ; ; ; L 04
700 [ 35 5 o : ; : 0.2 " s Sty et | B¢ =
| l : : :
s o i : i i i = ; . : : :

600 | H‘-\ 25} 05-25,1520UT : : : : ' 0.0 ' ' : : ' 0.0
€ so0 | s 5-2971550UT2 oeE4 0832 0EE 0833 O&E3 0 0o 0833 LT 0634 0E35 035 @34 0832 0834 08:3DeHM LT
= i \“m 80 90 100 110 M2a 4745 140 047 0734 040 235 uT 1906 1EEZ 1Z3E 0924 06D OZEE  2RABE0 uT
2 400 | — GUVIOM, Ratio _ May 29, 2017 O, GUVION, Ratio __May 30, 2017 ONN,

300 | B ~ . : : 1.4I — : : 1.4'

200 |— T _F}_J__.,_—“"________ 12 ] 12 ]

100 1.0} 1.0}

500 5 y © 500 ] ]

) . ) ] ]

lycosmic %[ oo o uprn {e) FY-3c I A : b 0.8F 1 7 M 0.598

700t || 05-30,0830UT 700} | e gt el | O s | | B o ok

\ 5" 4 \ 60 - i = s 0607 L i : N

600 | ¢ 600 g 74 : : ¥ -
- K\' # \ : S ™ e = = ol o4 _ E . ] ] e 0.4
< \ - ; = = = b : i i i P i

f}‘ S00 T '\.,1 252 o5 115 135 200 ‘1\ 0 120 130 140 - - “ et e e ot e et e e e e e e 0.2
2 a00f N\ a00 | \ | - | ; ; 0.2 — . : : -
ﬁ ‘\\ '\,\ o : : 5 : : ! ! ! : : 0.0
™ . ' - - - i 0.0 -

300 ¢ ~ 300 x‘mﬂ\ : . . _ . . . . 0853 0848 0847 0845 0841 0842 0840 LT

) - . - 0630 0836 0&S7 0 0837 0836 0837 O6:3TE36 LT jmar 1648 1304 0981 AT oaes oooe T

200 | < — 200 | \) 1919 1E05 1ZE1 0037 0623 010 23EEEED uT

100 = 100 =

0 1 2 3 4 5 0 1 2 3
Ne (10° em ™) Ne (10% em™)

» Considerable increase In NmF2 and hmF2 observed in EDPs suggests that the first positive
storm was due to upward lifting of the F layer.

» The first dayside positive storm was initiated by the IMF southward turning, while the second
night side one disrupted by the nighttime PPEF due to the IMF Bz southward turning.

» Thermosphere composition change was responsible for the negative storm.

4 Meso-scale TEC enhancement structure
observed near midnight sector
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» A band-like TEC structure aligned in the northwest-
s AN southeast direction started to appear at ~120° E and
TR o e 20-40° N at 1500UT during the recovery phase.

» This band-like structure moved slowly to
southwestward during 1500-2000UT, and then
decayed gradually.

» The drift speed Is very slow, close to 90 m/s.
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» Ne Increased sharply at the locations where
the TEC band-like structures are observed.

» The northwest-southeast aligned TEC
structure 1s collocated with enhanced ROTI
values.
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2D TEC perturbation maps used to show nighttime

on May 28.
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IPP trajectories, relative and detrended TEC on May 28
(disturbed day) and 26 (quiet day).

» Detrended TEC shows wave-like signatures during the recovery phase, and the amplitude and
time durations present clear nighttime TID characteristics.

» When nighttime TID grows, plasma blobs start to appear near the locations of the TID, and
extend to southwestward direction driven by the nighttime TID.

The first dayside positive storm was Initiated by the IMF Bz southward turning, while the
second night side one was disrupted by nighttime PPEF due to the IMF Bz southward turning.

A negative storm occurred during 0000-1200UT on May 30 nearly two days after the main

phase, which was due to decrease of O/N2 ratio.

Plasma blob was observed aligning in the northwest-southeast direction and propagated slowly
southwestward near midnight on May 28 during the recovery phase. Similarities of the plasma
blob characteristics with nighttime TID are consistent with the TID-blob theory.




