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Abstract Responses of the middle and upper atmospheric (80~100 km height) wind to geomagnetic
activities have been investigated using neutral wind data from 2012 to 2018 years, which were observed
by Mohe, Beijing and Wuhan Meteor radars. Daily averaged wind data for geomagnetic quiet condition

(Kp < 2) and geomagnetic disturb condition (Kp > 4) were chosen for comparison, and the variation
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characteristics of wind during geomagnetic disturbances were obtained. The observations show that the

influence of geomagnetic activity on zonal wind varied with seasons and latitudes. For zonal wind, the

effect of geomagnetic activity at higher latitudes tended to be more westerly wind in the upper meso-

sphere and more easterly wind in the lower thermosphere; while for the lower latitudes, it tended to be

more easterly wind. In spring, the three stations had similar tendencies, and had no latitude differences.

But the easterly wind in the middle atmosphere became stronger with the decrease of latitude in sum-

mer/winter. The effect of geomagnetic activities on the meridional wind had seasonal differences. The in-

fluence of geomagnetic activities in spring and winter was stronger than that in summer and autumn.

According to the calculation results, the influence on zonal wind can be up to about 9 m-sﬁl, and on

meridional wind can be up to about 5 m-s ". The impact of geomagnetic activities on MLT wind can pen-

etrate down to about 80 km.

Key words

0 5%

T R AT S R], b 2 K S R 4 RO X
B, AR RO IR, A4 £ B AR = RE R T
e, Hodr R EOI AR S AROE I BRI, = RE A
FUUREXT A PR AR I A B2 B H STERZY
Py 1730, s, BFELE R, ST DLk s
CERY N (ST iop 1K e o G DT S Y G LSS
TR b g e e 2 ke ) 2 RV B2 (Meso-
sphere and Lower Thermosphere, MLT) i [X FJ# 2
WFFE R, W%k 2 T 3o 0] J2 R R, X 5 e
B TUIREA P A B 2 S BT R % A,
X E AT RIE S

R IR o 245 b X i et e R B 2 7 =, e
RAEPEE RS B R AL AR A TEX,
K FH fitg 8 £ AT O AU 80 km LA B RAMY F 2k
U5 PSR R B, SOt B T rh e R L E
KA Mg, HAEZY 100 km DL 208 FRETY

Xu % U F) ] 2002— 2012 4 TIMED/SABER
I #$F1 2008 — 2009 4F: ) Envisat/MIPAS 13 #% W £<
B b PRI BE S, BIFST T AR AR Z R B 9N I 454
RIBOE AL S BRI B A A5k, FO6 bk
KA AR AT 1K 105 km.

Liu %" 3T TIMED/SABER {2885 1) h
PRI BRI, IR eI R WY, Mg shx KA
PEIREE T LI ] 100 km DLUF A9 B . B 4 5 Al
TSI, IR BRI AE 15~30 K 224k, i

Middle and upper atmospheric wind, Geomagnetic activity, Middle latitude

AL ] g 5O X g M sh m i A S B0 2k
IR KRB ) AR A AT

Chang %" F ] TIMED/SABER {3 %8 #4l]
FA I B B A5 T b A2 AR AZ (80~ 120 km) i
FE 9 R I IAPESR Y 09 45 ) FIEE A5 4 . HAOF5R 45 R
F B, 2005 4E 4 7] F- ¥ SABER i J¥ 7£ 110~ 120
km fE7E 9 K EIAPEDR G, PR 26 B & T
40°FF, 9 R EE R A & . FLAF TR R I, fF
% M B 1 H X ( Corotating Interaction Regions,
CIRs) 458 sl () &) 310 b 36 sh A A3 oh, IR AR
JEIREER 9 KR 5 R D MG T sh 548 Kp i85
A RAFHFHICM:

Jiang %" £ F NCAR-TIME-GCM % {f 451 4]
I8R5 5 TIMED /SABER {3 &% W 2 5] it v 18
FEHE, F5E T 2002—2007 4FIR#UZ(100~120 km)
T 5 T AR MR 15 B I AE DGR . DFSR 45 53R A, M
T35 B %) JR A AR A AR IR RS 9 KR 13.5 R AR
) FE A

Balsley 25" 4301 7 BRI i v ] 23
JZ XL 2 B T UL 1] F AR ' AR 5 B S AR T
A1) J22 £ 16 JX =2 6] £ A 6P . Johmson 25 M) 75 1 B Rl
BESE T A R 2 T (87 km) H XS H 1 B
A AH OGP o B 98 2 IR e W (Polar Cap Absorp-
tion, PCA) FHA R g XU & A 2 5, ik RS g
T 82 o A [ B8 BE 19 B AR OG, HURRAE 2 P XU S
1PN 24 b 2 ) KRR H458 . Arnold 28 40l T
2 Z ] J2 KA R 38 Y i 1, I 2 SRR b



468

VL2 BN BT ]2 4 i WA 0 .

Singer 21" s 4 75 T M B X R 0 0 4 2
S, Y N ST MR B % R A 8 4 1) - 2
KBRS AT 2 B, A b g 2 B 1) O 381 v
o 20 B T (B2 B R B, IEBR R sk s e T B2 Bl )
2o HEDN SR H R %% 0T RE 232 MLT X3 & 8RR
T T SRR G X I g e ) 25 i 2 S

)2 R IR A e s 2 KR E R RE DR TA,
AL DL ) v ] 2GR S, 5L s R R
i, IR, KIS recds, sk, i T2 RS
B 2, X F MR sl A i )2 AR i B F
AR D, AN 1k, Hwg s shxt h KR sh 2
SN TRTIR A Z S S o A A N & )3 R A Ll N | S
Uil U AL R TR UL 2 A9 XA B, X 2012— 2018 4R 1)
BRI TSI, 15 HAE b sh 30 8] vh 45 B 3 X
MLT KA 028 A1 Bl T 5 Ak, IF900 28 F1
HRZM R

1 Bdsa505k

1.1 HERIE

el T v s J2 AR B e ok 5T R R R A
Rl S B - E SR RGBT IR R
B, R TR IR R/ N R T R T 2 KA T
PO OO 2 S LY 24 b, B2 B
1 h, AT DA A9 s B2 Bl R 70~ 110 km, 2K Hy
2 km. A SCHE A0 X B R YE B R 80~
100 km, {87 I 35 (53.5°N, 122.3°E, #445 48.3°N) .
Jt & 3h (40.3°N, 116.2°E, ff 4 34.9°N) |, I o
(30.5°N, 114.2°E, #; 45 24.8°N)2012—2018 4FK )%k
P I WL T S 1A 245 1) XU 28 ) XU AR AR L, 3 1
B BITE 120°E MEk, 4 TASE B4R, &4 G5
FESHLE 1. 3 h Kp 8507 LU R R HRETS
KT,
1.2 HiELE

rhE 2 RS2 BR A RZE R & Tl iy BE B
ANy e i 2 A 5 ], JHH 87 B R AN T 22086 145 e [
R TEXHL, B ex2him WS 2 m KE R 1T H 3
EALEE, LA BRIV « LAt ] 3 0 LA KSR /N

* http://www.geodata.cn

** ftp://ftp.ngdc.noaa.gov/STP/GEOMAGNETIC DATA/INDCES,

Chin. J. Space Sci. ZIAFAFFIR 2023, 43(3)

— R P LR P50 8,
NS % S BB (A KBS 5K, WER LR M 48L 4 4 (i
BN KT 5 K, WIS 2™
1.3 SZitAE

FIH 34 & b 2012— 2018 4F i X 37 B 4 5
3 h MU S 8L Kp, R FGeitE BF T i i 3
X R RIS ARRAE o

FIH 3 h () Kp f8 8511 2012— 2018 4F- Hh -
i SRS A SRR . TR L, DA MG B4 5
Kp<2 JJ b V- 00, X 02 — A% 748 1 55
Kp=4 Jp oG A sl 10, b 40 45 AN 520 1 Hom 2%
. B 14 T AR 2012— 2018 4E Kp 5500581145
B, Horbar o KBRS 5 4 sl W B
M 1 8] IFF, 78 2012—2018 4E[a] Kp {3504
HITE 2, 3, 4 2oy, SR Kb AR K w2
( Kp=6) . Mo #E V- #W ( Kp<2) M R KA H
1600 K, Mg ( Kp=4) i KR4 300 K.

W Gert U 0915530 5 P s 3 0 R B0 e 25
5532, 3,4, 5 A (March, April, May, MAM) J %
%, 6,7, 8 A (June, July, August, JJA) N E Z, 9, 10,
11 H ( September, October, November, SON) & £k
7,12, 1, 2 A (December, January, February, DJF)
FA&ZE L 25T 2012— 2018 AEEAT | Jb T, @K
DUTE MRG0 (22) 5 b g 4 sh 30 CF) A9 S508di
KA. MK 2 A%, Byer bt RO 7E4E A 2T
Hi B B AT S A 180 K AE Ay, HLIAT IH B %k
PG o FE RGP B, A 2 A BB A

*x1 REBENEESH

Table 1 Main parameters of meteor radar
Meteor radar Mohe Beijing Wuhan
Latitude/(°)N 53.5 40.3 30.5
Longitude/(°)E 122.3 116.2 114.2
Magnetic 48.3 34.9 24.8
latitude/(°)N
Frequency /MHz 38.9 38.9 38.9
Peak power/kW 20 7.5 20
Height range/km 70~110 70~110 70~110

Height 2 2 2
resolution/km

Time resolution/h 1 1 1



http://www.geodata.cn
ftp://ftp.ngdc.noaa.gov/STP/GEOMAGNETIC_DATA/INDCES

XNEF 0 F &R R ARG X AL E B W R A AE

50 K ZE A, Bl o b, AN A7 A W A B0 kR
L

SR S AR 2 Y sl - 4 1 KU 2
1] XU SAEL, TR 252 1 P15 P01 A K7
PR

2 ZER 5T

2.1 FERERSH

Wi G E, 1453 2012—2018 AFES | Jb
oL R 4 AN FT (FR-MAM, 2 Z&-JJA, #ZE-
SON, & Z=-DJF) 4 [a] XFE Hu i e 5 30 5 - 0 i 22
AR (WA 3) . K3 &R T 2012— 2018 4 B

800 +
600
g
S 400+
200
0 -
1 2 3 4 5 6 7 8 9 10
Kp index
Bl 1 2012—2018 4F Kp #6888t B E (20X
Fn R )

Fig. 1 Histogram of Kp indices during 2012 and 2018
(The red area indicates the selection range of

disturbed conditions)

Geomagnetic quiet
280 £ d

mmm Mohe =8 Beijing == Wuhan @
240 +

200
160 |

Count

120 |

80

40}

MAM JJA SON DIJF
Month

469

ul Aeaul o B0 4 AT H PR 2 ) KU 3 ER
2, R R IR bR IEIR 22, B — KRB ZE B 23 )
RG-S (Z280) | g shn (ha) | Hh3hi 5
FHIR 2B CHA)D, N BT 5 hFEZE(a) B
(b) . BkZ=(c) M4 (d) KDL -

2 ] AT B BRZR s T 2 0 B s 1 o 24 XU
PRI RS FAT IIL, W 3(a)
7R, I HRE - #5301 (Z240) il LUE 787 2R 0]
whi oAb st om0 b E Z B AT AR X ( Easterly
Wind), 7EAILH)Z KU 386 5% A 75 XL (Westerly Wind),
LT 0 vy g B S R B AT O . TR M RE DL S
(H131), 3B 32 B BTG SR 52 o g4
SR 2 (£ 51) 7T AR 3, B 2= b 20
XF 3 A6 i 5 e AR 2 AR R - A b a] 2 2508
1E, ENTE RE PR3 4, 7O XU o, ZEARIVZE 22 0 1A,
RIVTE M T Bl S AR G 5, 7R v 20 R T iy,
80 ke Ab bR I B T B VU R 58 1) S8R B, 2k
3mes ', Bl R 0 0 EL Y i Ak R R S 5 A
86 km LA I DX 3l th 4 1% 2l Xof 28 [ AU 52 1) 3% B Ry 7R
ISR, Bl = R A IS e 1Y 95 7R 96 km Ab ik F)
B KA N 5 mes ™, 22 J B 0 486 0 5 w2k SR s ARk
55 o X T iDLk, M #E S B R A ) XY 5 e A
84 km LUF XIS A PG KU 55 7 80 km SLRACR
ek g 4 mes ' 7E 84 km Db X I BH A KU R,
BE 5 o5 B 0 BN 8RB 5 7 94 km 403K B e R AH
5nes 225 B TR T A IR MR s . )
TACRTEE T, HORETE S0 26 ) KA 52 7E 87 km DA
“ Geomagnetic disturb
70 +
60
50+
40}
30+
20
10 +

0

(b)

mmm Mohe =8 Beijing == Wuhan

Count

MAM JJA SON DIJF
Month

Bl 2 2012—2018 4559, dbat, sRUUHREEEY (o) SH@Hsh (b) BAREdERE (MAM FnEZE,
JJIA FREZE, SON £RtkZE, DIF FRiE)

Fig. 2
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