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Abstract
Thermosphere-Electrodynamics Model (GCITEM) simulations are used to investigated magnetically qui-

Under the International Geomagnetic Reference Field (IGRF), Global Coupled Ionosphere-

et-day ionospheric potential distribution at middle-low latitudes, which is dominated by ionospheric dy-
namo. We present the dependence of ionospheric potential on solar activity, season, UT, and lower at-
mospheric tides. The results are as follows: the global distribution of ionospheric potential is similar un-
der different conditions. There are two positive potential peaks (source) and one negative charge peak
(sink) in one hemisphere. Potential distributions have obvious seasonal and UT variations. The differ-
ences of potential peak between source and sink have an increase with the increase of solar activity, how-
ever, the differences tend to saturate after a high solar activity level. The diurnal migration tides mainly
affect the ionospheric potential at equatorial regions, resulting in the increase of potential peak differ-

ences. In comparison, the semi-diurnal migration tides mainly affect the ionospheric potential at middle
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latitudes, resulting in the decrease of potential peak differences.

Key words

Tonospheric dynamo, Tides

0 5%

WL B2 LBl )2 PR B 2 VR R G 2
IS Ak R A 1 et 2 ]t o e B 2 /PR
G S G2 AR KA S R B/ A % &
B, BRI R 2 T B R
EHYLZ, B 2E H X AR A e gL s
JRARIE S M X RO H AR T AR X s
Eimk RV Smg . a2 sl g
AR DL P A AL B R B, WPV T R B8 5/
WEA RS A TEE XL, R EEE %W
PEEHFE T, BB R R LI AZ Bz AT
XU .45 s TR L) G 1 2k A R g, R R Tl
B2 L A I 23 R B A) A B LR, T
WAL Y. e B R MERA S S0 T, s ik
. B AL i 2 A R &,
TR N B A 5 g T v e MR 2 R 7
RES MG IRERL ST . TEPRS LK LS F 25,
W EZR 2 E=— Vx B, AT LIt %5 55 T PR A% 1 DLl
SR B R Y%, S5 BS TREERS 5 P I LA
TE— B Z, T LU TR B2 X 7E
HLIX, B Ak L 35 (9 T RS 56 4 1 2 DL P A,
JE BT R B v 32 X FL 3 43 A 7 A A 2 A HG S,
[l T T A G A R =Y L s e o O
X L B SR L B ) 2 AR A 4k

Tonospheric electrodynamics, Ionospheric potential variability, Numerical simulation,

1E4 0 1k, NAT 2RSS b ORI (R A v
ASCRAEAR 10 B A 45 ) AR IR SR (T8 AR T ) X
FEL 2 LA A S A TR . PRI O X
30 3l T 0 SO 4 AT A5 1) ) Wb T R S B o i
BT L B2 AP KB H (Sq) HLE, 159381 Y SEBs T2
— S TR R Y R DA 1) PR 2 R ST R g AR 20 ik
60 AFAR, 8 — R F K HHM, 452 1 AR E AT
AT Y, 20 4 70 AEAR LU, R TR AN
AR T HUR TR AR LB R g AT 1 TSR, BT
5[ Jicamarca A THUN TR IAF1 AB-E TURAYAFES
F R EER LI BCHE, Fejer % U i THER F X
M3 B AOE S G50 o R HTIY & = AH TIOR3k
(Millstone Hill, Arecibo, St. Santin Fll Jicamarca) %)
WL, Richmond 451 g 57 7 — > K B SR AE
VT TR B B R L S g I A IR A KR
TR A HC TR R T W %) A5 B R AL A,
NATEEST A T — RGN MR- 50 R B 250 F 1 iR i
IX 25 B TR e i > e B R R
TR TF- B A R, I BUE A A )2
gl 2 B ROR iR A

20 t2e 50 4R LIK, 75 B 2 H 3l 12 1 EUE
ARV T T R TR, RS T Sq HL R
f R PR T LR o i o R T i A L
B TAERR T3 SR T i B )2 i B g 2 ik iR Y
TREAREIRAN, Ko s A, HAFER .



Iy F: A OB ECH SR EFHL

HL AR 22 DR B I A, — e s sy
HF LB E ZLBIEE, 28T F 2K BT
ik, PRI IHA ) L 3 FR DL S A IRl Y s R v L
TSI MR AR SRR ) R R g i, X 42k
HLE 2 0 = el n] DL IR DA B[R], R 24K
=k R A S AR A N A S MR L, RISEAT
A N RS R 8 v N a = s S R 5l
T F1 8 07 1h) e AR 25, R AR 31 2 B PLERE, SR B
TR 2GR, T BTk, iR
AL T — R8N Y )2 B B R, X Rl AR R
(EEJ). Sq HLIiFN H 7% S 5358 (PRE) S5 LR MBS
ZERIHEAT TSP, Crain 25252 ST T MBS 2
WA A IR A AT, e T AR X
By AXTH B 205 m . AETPE, Xu, Yu A1 Shen
A 30°55) S J Y — R ) o 2 L 3 TR I 1R UL
5%, HFHEBEK B, Ren %P 7R B 1Y
APEX ApR R, e S AR g 3 i B2 3
TR BT 7 R, G AT S 2 IR S, R
TRER T4 THY TIDM-IGGCAS-TI #=,

AR SCHE LS MG S R B T MRS R AR R Y
HL )22 R HL AL 32 S A (IR i vl 25 )2 rEL SR A, Il ok
FHL 125 )22 F A (A 7 ' D S I 22, Yo rE B )2 HR,
P ERA A LR AT 0 Hr . 1E B R S 43
S92 I L7 A1 67 FRL A7 ) SRR, X 25 W A L 3 11
AN WAk 37 0] A LE H o g B R 16 6
i 1 SRE G o Har SRR PO B T B P —
PO T & LK KU AT SRR 201, S8
TR EHLHL R BRI S, e 28 R T R
%P BT IS GCITEM, F) ) H: 4
He TIDM-IGGCAS-IL, i+ 545 8] 1 Mg i 45 0F T
BBk ot . Hi, GOITEM Bl Hi B 2 /#4
2R G A, B HAG = YR gE ), BB H SRR
it TR HLES 2 IR RGBS, ELA o8 3 I RO
AL R, A S A sr vE o BEPIZS S RE RS
Fe07 s Y ML I A A A 2 R . H s T
TR, 9, REHARE K% (5 A
H TR IR 8 HIT RS 1) 45 2 R0 H 3 i R e 4y
AR LR A

1 i

KHBHEZEACH GCITEM(Global Coupled

253
Tonosphere-Thermosphere-Electrodynamics Model,
Institute of Geology and Geophysics, Chinese

Academy of Sciences), HfE—~ H ¥ B AS = 4k
B2 /2 RGN AR BT T i B AR 14
FRARFR RS, 226 A% Ry 7.5°%5°, i BEE Ll
90~600 km, 434 28 |22, BEGSHILIHL B2 /#R )2 X Ik
WA P BE A2pad B o BEXAY T i 5t eh 2 g il
25, W AV SR AR B2/ IVZ B R L RE R
F | B AR TR ) A Or R RUIR S O A, REAE A
R T L S 2 /A2 X 8 S 4 (O, O,
Ny), PL Rk B a4y (N('S), N(°D), NO, Ar, He),
BT (0, Ny, 0,7, NO™, N") Ry 40 i, i
B MR PEIRBE (T, T A0 Ty) Ko P XU B i 28 =
Aesiby . BRI S % Ren 0, %810
i o B2 R LB TIDM-IGGCAS-IL, B
BARMEIRE | 55 3 TR AP RIS SE R, RES
SEH MR L B R i AR TR

TIDM-IGGCAS-II( Theoretical Ionospheric Dy-
namo Model in Institute of Geology and Geophy-
sics, Chinese Academy of Sciences, Version II), A]
YE24 GCITEM LA TT, WAREHEVE A A0 7 1
B R gEEtT. B IE T EEARA S
O HL B R T (2 g0 A5 A s LI B S )
FE AR (& A 2 g AL R R BUZ i 2
SR IPRERAL), MfEA GCITEM HIZHE L 2
H HHH GCITEM #5201y HAb A P42 it . TIDM-
IGGCAS-II A H  AE S R 1Y APEX A5 T, 26T
F 2 A LML D B S 0 ] TR R AR R T 3 S5 1
THBERERARH IR, TR T LR
PRI 3, ATk T B [ bR 2 2 i
(IGRF). Hifii APEX AFRH Vanzandt %% JF %,
& — Tl L B T AU N A E S L AR bR AR T
1 ) 28 BR B T AR 45 8 MR S N R BN — 1t )
LR TR, DN TR G2 W 1 2k, ] DAAR Gf-3tb Sz et 52
MG R RL . BEEERLTT A

8%5 <S¢¢gi + (Sox + Su) gf) +

f% <(SA¢ — Su) ?}% + SMgf) = % + (‘3;?.
Horh, o M g2 3, S o i AR R 4 i AR R
SYE L, Q LSRG AT AR B 2 YL




254

ARG Hh e I IR i g R i 3 A AR 4
FIRIEAS

B S B ARG -/ 251 T, MG TS sh e 4K
WHEN Ap = 4.00 TEARTE =FKBHTE ) &4 T is
17, KRG Zh i & Fior = 70.0, Figr 4 = 70.0, 2K
BE ST Flor = 140.0, Fior o = 140.0, &5 KBS 30
T Fir = 210.0, Fig7 4 = 210.0, % 55 B ¥R &
20 KV, B R DU RE I F BRAR 4 D SRk B R
10 GW., i th B [E] A543 R H (B H 20 H) L &
ZH6H21H), B4 HOH 23H)MA&EH
(12 H 21 H) . #2017 a2 R 150 s, AR IERE
RIS, BRI B E N 15 Ko AT A
K SABER Bl E NI, #2H T DW1 Al SW2 7
T 47 RS, -85 P Ao 1 47 D 5 8 IR Sy 55 = A 150
P B A, T DMSHDUIR)ZE KAm) b AR i ot f 543
A T R o AR 4 H A AR G 38 4 L 35
£ O

2 HAITE4S

] 1 43 J 7 Hb R A A 2R IR AR B 2R T A 42
BRSO A AR 2 IR, SRR R 2R R Hb R 0° 71 THT .
BRI B A Th 4 K FH & 3 T &4 H 00:00 UT 4, 4
{HZR MR 500 Vo IEIFRRT LA Y, #0008 Xt
HL B2 R HL ML LA T S P 8D o %) S 2 S
F fuf SRR AL O B 5 IR A AR, 2lAR H g 2 e 3
IR0 . 25 SR L7 0 2 B AR, R T
L R 00 S PR, 5 SC 06 5 M G Al A 2R D0 S A AL 45
R, IFE IR T8 Ml X ST A (B A S S
ST N MR R T, TG Lm i SR
(RB AV, BEAE2RBR 00 o S A X RR R . RS A o
Z R 2R #5404 5 Richmond™ P Crain
AP0 ORI SRR

B 2 4302 0 T R [ OK BRI 20 41 F A ke #
A SEEHE . % FHEAE 300 km 5 BE AL, #E 4
TE4+60° 2 [0], 7835 PR HLIX o XF HeAR =g S mT DA
S, T A FE T 3000 e K B35 8l 22 1) 54 2 5 BN TR
KPR 8h 2 (8114 22 51, FLARPRIAE 1 B H far (R
PaEfE 2 b, R =M KRG8 Fioq 55 509 M 2
70, X GHTABILS WA, BIK BHYE Shx B 343 A i
R AE I8 21— 2 K P 2h 5 fL 28 )2 FLfr b T

Chin. J. Space Sci. =WAFFFIR 2023, 43(2)
(a)
60 ey @ 7000
< 40 S
s A 3500
g 20 z
g =
o 0 0 =
= 2
£-20 f 2
& 20 —3500
—60 - —7000
00:00 06:00 12:00 18:00 24:00
Local Time (LT)
(b)
e — g @ 7000
I 40
o N 3500
£ 20\ >
‘a’ —
5 g
5 —20 7 L
g f -3500
g —40
O 5 =\
60 —— ~7000
00:00 06:00 12:00 18:00 24:00

Magnetic Local Time (MLT)

K1 IR R (a) FBREARARR (b) T %
KBAWE ST &45r H 00:00 UT 4Bk #534i
CREELNHRE 0°FF 1 )

Fig. 1  Global potential distribution under medium
solar activity in geographic coordinate system (a)
and geomagnetic coordinate system (b) at the spring
equinox at 00:00 UT ( The black dotted line

is the geomagnetic 0° meridian plane )
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Fig. 2  Global potential distribution under low solar

activity (a), medium solar activity geomagnetic (b), and
high solar activity geomagnetic (c) at the spring
equinox at 00:00 UT
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Fig. 3  Seasonal and Universal Time (UT) dependence of global potential distribution under medium solar activity
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