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Abstract In geomagnetic field mapping, the magnetic fields generated by the ionospheric currents
are sources of interference that should be removed. In this paper, the ionospheric currents generated
by neutral wind, gravity drift and pressure gradient are calculated by Thermosphere-Ionosphere-
Electrodynamics General Circulation Model (TIE-GCM). The global current distribution is used to
examine the magnetic field generated by the ionospheric currents at a specific location. The variation
of the three components of the magnetic field with latitude has been analyzed. The results show that

the current densities in the E layer, especially in the magnetic equator and polar regions, are as high
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as about 103> nA-m~2, while the current densities in the F layer are about 10nA-m~2. The magnetic

field between 50°N and 50°S induced by ionospheric currents is about several nT from 22:00LT to

04:00LT in the magnetic quiet day (Kp < 1), and the north-south and radial components of the

ionospheric magnetic field are substantially larger than the east-west component. By comparing

with CHAMP observation data, it is proven that the TIE-GCM has good performance in calculating

ionospheric currents and magnetic fields at low and middle latitudes. However, the results are not

very good at high latitudes and TTE-GCM should be improved in order to increase the calculating
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accuracy.
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Fig.1 Current density and horizontal component for H = 450 km at 04:00 UT on June 22, 2009. The arrow

direction is the direction of current density in the horizontal plane, and the arrow length represents

horizontal current density magnitude. The background color represents the total current density.

The black line represents the magnetic equator



32

B B A W O B SR B AT S HOK -4 B IO B
JEHISER. mE 1 WA, BRI E TR
H T7K -5 BRI STER, £ 00 f R LK PR i — A
BRU L KFREAERSGEFEE R RE, HRE
B, HAEMNAERE (40°) MAREE B (0°—20°)
B, R B AEARES B R BOs B ek
B, 928 22nA-m™?; HILHEAR BN, &
RAE 107 '~10'nA-m™2 ZJH]. 7ELSE —140° &b, 4
BE [—10°,10°] YL A P BE, {HATEAS R H
HA .

1.1.2 E Bf¥H%

E B (FE 105km) {45 BE S i E K
2924 4000nA-m—2, TAR X5 F I 25 B J K E 2
4 5000nA-m~2 (WL 2).

TEARG: B — AN BT 1 e 240 JLBE, A G ok
EH I RBRAE R, WK, X T IRER
&%, 1€ 11:00LT—12:00LT, FFdbd 40° WEfEie
P AR (E A, XY T Sq AR, hE 2 7

Chin. J. Space Sci.  =RAFFEH/R 2018, 38(1)
VIE H, mas B DX I 25 BB B A BRI AR 43

Sb, mEALT o EALBOR. A AT AEAR SR F TR
XN T E T ] R R X LR AR X EOAT 1 1A 2
FTAE H, m AR R SRR, HE 2
PR PR IE B PR L SR B A JE R R S AR
RUET AN, TIE-GCM BT AT A B i o 12 i i B 2 A4
FEAE.
1.2 BERESITHE

BB, iR R v IS E A
BRHEY, B

LT

lr — /|3

Hrr, v RFEREOLE, v AT SOLE, 5(r) Y
FARRAR, dV' AT SBEHUATRIS, o IS
K IERRMEAR R THATUHA, B

dV’ = 1" sin §'drdfde,

46 = 2.5°, dgp = 2.5°, dr — 5km.

Ho

B(r) = 4

(6)

Local Time

16:00 20:00
- <X X\
u\\\-j \

00:00
-

L

il

/

Latitude / (%)

=
PPZ |
> A
Pz
i//l\\\\\\\
-
g~ ""

L
0
S

04:00
| L TR N N
Ny
» ///4\2\

’/U//Y“/“
e

"~ ENEVENENENE -

AR RER I

S\N
| 2NN
=N

08:00

NYRY

Al

URUBTRTR IRt

(R URURIRUNIIY +
/o

ERaNaN

120

Longitude / (°)

Bl 2 H=105km i 2009 4E 6 H 22 H 04:00 UT HL % B KoK P4t K77 1] Ay v Ui 85 BE A /K 1T ALY 7 ],
ik R BRI B AR/, BRBIEARE AT, RELRARERE
Fig.2 Current density and horizontal component for H = 105km at 04:00 UT on June 22, 2009. The arrow

direction is the direction of current density in the horizontal plane, and the arrow length represents

horizontal current density magnitude. The background color represents the total current density.

The black line represents the magnetic equator
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