BAH Hay = H B ¥ ¥ H Vol.21, No.4

2001 4 10 4 CHINESE JOURNAL OF SPACE SCIENCE Oct., 2001
BERAL BT F XEEERER R
Ak FILE
(FEFEBRRRE S HEFR 430071)
wm ¥

MAZHRGERZELN TRABURGEERL, BREMAERTELENY
BRE. HHERBRHFEEAVBNEY. MOTRMSERN. U 110°E AH, JbkRE
F KR AR E A — R ARE LN, Bk 3°—3.5°N, iEdb Bk A2 {ia — A4y FREMI 75
HEW, SEHA 4°—5°S. #—PoAR, FEMETRLFRLEERFNERNEM
R, FEAUKPFFHEREFERATR. HHU 83 XAF, ARXFEMEEMELE 100°E
BPLEA, 285°E RERdL, SUWMREEA—H. TERFRAXUKFRAEHLEERS
BUREMEA B ML RERN, TIRETA WY B bR A 5.

XA BEBRRERE-SEREE—REE

1 5

hifllg

BRAKG F REEEREREIARLK, AMLEIZREN, S +EMBEs
VSR BT A A4, RAMBRSHRT T EHEN WA B, FESHEEILIEEMR
FEMPMNEREBFREMNSEASKHEEABAEEERH, LEANREEELKE
R, FHRZERSLTMSE. MRS EEXNYBEREGE.

HERAH, FEMEEFARRMNTRAE LS, ¥5RAEFHEYHRE B4 1963
£ Lyon F1 ThomasP® #3 H T 1958 4[] 32 HF1JE 3N 5 IX 77 A kb 45 P B 7 Bt A 4,
Huangl¥! 4347 ISS-b F1 Alouette TR foF> HRMBERIOG N, B H M B
L. TR RAER. HE, R EMOMRNHAE. FXHHEGEEERE
A ERFRERHOREMERE, M hBR, 25 (R fE S 13 i E R
B, ®HRA) . TRASSYS5LEDASREM B .

2 A RSHOER

ARG REBREER P BT OTGEAKR ‘S A 2D, 2P TRASHE
M5X), HY, He* | Nj, OF . NO* HET RMXMALMBE Tt ik
AR (MERSTREETE 2EETHFRSIEEE. BapnEatREMRSIE
#) E x B &HFY, BFSTHRSARE BFREME EHREISESEODR

* EXHARNEES (49804008), B ARRFIT R BANTE (G2000078407) LR HEY
2001-01-08 WP /E#E, 2001-08-06 o =/

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

312 = | OB ¥ ¥ # 21%

h&mEERN. BT EREEFERASTBRRRIGRANLNEER LT W EE
SRR BB R T, R TR EAETRE, BRASBESHAEDKE.

E x B REEHHEH ISR MMt 0 Al ZEBHEREA AR 300kn 5
L Ex B Z2HEBEE, EHEHAE—ANEBERELERREHTERE. hE
2 g SCHR (5] SR A B0 BAR G 7 30T IGRF 95 EFriii &% (. Al IGRF 95 45 i i) Dip
SRV, B BRI RS O BRE SRR R E R KRR, BSh, K
W EUV $EsHER, PHAIERSWBERAKTERG, ERIBEFHASEMRAES
BAGEKEE, ESER (5] /4.

ARBAERRNASESHBERNBESRNBEAE S RBORAMYE LR
#, METAREXABASEHEHRESOT RSN SEE. ENEHEE, HEl
KEHREEER B RASBEXEALBASHE. AATRI AL S YERK
AR, EYBE EERN. HE, KRERFEnY, ELOFEUTAFHEL.
(1) ETFUNHERGHLBER BRI BRERFIRE, MASHEREXPEYERRR
RWASEOTE S HBALGHREA—REABETHE, AR
(2) kR, ETEREAIIASE EEEEARLIL R RGN ENH A
T HATH AR

3 WHERSIWR

BT ISR EHEXRAHPEKHEESNEGTH E x B R EHRAE ©, A0
BUR KPS ST (KBE 10.7 om 3ESHE B8 Fior = 99, 81 X¥{H Fiora = 101) | i
H (4p = 6) £HA %, AALRRSHEERLEAELTE TR ERE T REML
BB BEE foF BNEEAEEITESE R FEREEREESPRFERT
1000—1200 LT BHEUERR, LLiEshRERHEL; KA 2100—2300LT BEHK, BTHE
BEE. ZEIIREEETHRERE M, HRMEEZER, FATEI 1200—2200LT &t
Bt 7404,

3.1 PBAfEMEE (FEY) £l

B 1 AHFRZRE 110°E bRl R A B B A —ENBEFESE H () fsyet
AAER. HELSE R AREMA B BRI NN, JLERE Y EFER
— R AR B AL, B ALATETA 3°—3.5°N, bR RAF —RAERMBFEREN, BE
AT 4°—5°SOLE 1). 5000 i ARl M A0 (LA 3 A — B 14, Rk 41 R) (B5E 90
FHIE 270 REHE) ARFEMOC BAAXEE, B AL REEEHRD. R EMA
FH AT S, EREREERREYER, fEMREREFEROBS, FE#
SR SHAEREIMA. A% 1400LT Fif, FEMSAREFEB). S RNE—
Z, FREA U A RBEREMARER M. Xt Alovette TR foF; FRiEMA BRI
BT @ 3RoRH 6 A E ANEFERFTAERMSES TSN, £FEFEMFENE
Bi. X5AXE 1K 110°E bEHRUFER—HK.

AR SBAEEER BB TERE, 23REELBEERMERAS (BEX
SWBEMATPER) B4, FRENREMCBOEERTE 2. SMLRERZ

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

4 3 XIS AT F X BB Rl R 313

RAMBERMAKRARGE R KRS —FPE -23.45°—23.45° B WA 2(a) Fix,
7E 1200LT B 1800LT &4, WH @I, KARGEFELAR L BERI R
EHALE —F AR — N T 0.2°, 7E H KR B LIR R K, |AFTE) 06° &£
A, B0ENTE 1 ForefREfmes B R, Bl REWNEIEERE 6 AEAN
SR SR EM RS L, BRHFSEWEATRFEMBH AU T EEE £HE
REWRLT AR RFRIERBRAD, TReMFEMHIRINE 1 FREHBAEE.

HRASEPRUX FEMERWRTE 2(b). XA 1 A 20b), BAERAS
SHBVRAATLEREMHIE 1| FrRg EBRE Kb, HWMI0 R KFEFHER
b MSIS86 B rh it KSR BEXS AR B AL B 1B w3 51K T B 3(2) #1 3(b) . MEEIH
fER, HRPHEATRES RN 1200—2200 LT i B4 & i %I AT 48 A B A0 B 7= A
£ 0.5°—1° ERMFWRMN, THRKDKEHHERES U B B EHEL
®B%, CHRREREREMNIRME 1 58 20b) FiR KA.

360

\ i \ ~ v 1 ! _’

PR _4] \ L . | 2
SN -2 -5
300 4 5 N -]
e 3 el —
S 1-" ]
5 240 %ﬁ:\\\\ -2 - -0.5.
1507 I N e

-E i’\; 'ﬁ\\‘ \\\"\ A \\ A 0 .
5 180 ;3 . i \ \ I
< U 2)| Hl\\ \o.5 1
g =0 L ,/1 AR = Ny \
C jpopd 22— ~ (N
——— 1 =
r— / — ]
60 Fz—?\_% .\_3 (_2 P . o

: ‘ v -5
R W 0 R U N O A B o
1200 1500 1800 2100
LT /h

B 1 SEEN &M TLE 110°E LhoRiE i BEE%#E H (Day Number) FIs 7 254L

Fig.1 The variation of calculated trough position at longitude 110°E as functions of day number and

local time
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Fig.2 The effects of seasonal variations of (a) ionic photoionization rates due to solar declination changes
and (b) neutral atmospheric parameters on the location of calculated trough

PDF created with pdfFactory Pro trial version www.pdffactory.com


http://www.pdffactory.com
http://www.pdffactory.com

314 = | B % ¥ #H 2%

AETREAR (HAHREMERASEERRE) SCRFKFHERTS, KPHHE
RERFERUEFTRURKBAFASNERRNNRERAL, AR TFELRNS
BT AEs i R EH B/ NFRMIER. Huang! N2 R, (Meridional wind) 77 @ # H
RUMFBHRMS HREH BB RMELS, ARG E R EEER.

365

365

274 274

—
Qo
(=~
—
Qo
o«

Day Number
Day Number

©o
N
o
[S]
T T

12 17 22
LT /h

(b)
B3 HEMMEHT (a) KKFRIFH (b) KRBT il W B o m
Fig.3 The effects of seasonal variations of (a) neutral horizontal wind and (b) neutral concentrations on

the location of equatorial trough
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Fig.4 The variation of calculated trough position as functions of geographic longitude and local time on a

given day
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Fig.5 The variation of calculated trough position due to the longitudinal variations of declination angle
and the displacement between the magnetic dip equator and geographic equator. Plotted in the bottom
panel is the geodetic longitudinal variations of geographicl attitudes (solid line) and magnetic declinations

(dotted line) at the magnetic dip equator according to IGRF 95 model
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Fig.6 The effects of the longitudinal variation of neutral atmospheric parameters on the location of the

anomaly trough

VLRI SRR B AP E SR, 0 Su % B BT il B RTIL
SHFRZBEAE N IR BT foF: FRIEM7E 120°E . 220°E . 283°F Fil 300°F 4 MBS
RARRANEN, EHAEBMIERATE 4 —H. 15Sb TR foF: MiEBENRE
WAL B A 7E B AL ),

HBEELE S EAE R RS, BRARERAS (RERATRE) XtE2REH

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

316 Z | OB ¥ F W 21%

R, SRR — A EE, ZESREEEENEW, FEERMNRTHE 5 fE
6. B 5 NTEL REIE S A& T REM 7RI 55 H T8 15 1610 B 2 R £ B0 22 BE AR b X i R o
BB, WY EASSEECLEZE 110°E 4. WRRE KB E (A, LK) W
B A (D, BB4) B BSRER IR R TE 5 BALNS. BMRELERA D 7
7 20°—140°E R R B R/, 7E 320°E LB HE AR K. BMifREZE 340°—150°E
RS, FiinEgEA Y 8°—10°N, fi7E 180°—320°E 238 X ii{r T B g -2k (K
5). WIE 5 X5, BiRAMBE S RE H W5 2 RE MM B 320°E ZEHHE
27 30° BT B A AE B B I T B AR AL RIS AL, 7E 1R R IX I ol A B 2 P AR 15
FH1° K4, HRETET 2.5°, BBEATHMAZSERE. ELMEFE, @RARD,
REHEFESHhERENERE, FEEELETERE 05° £4. B, HEEHRE
5 41, 70 A 1] 1B X O 5 B K B e T LA A% £

BAR f AL A M R 4 RF S B AR 110°F f, BRAS (FHAMRES KT
FER) B2 AT B AR AR AL B SR T 6. XHHE 4 fiE 6, TR 6 5
A FIRF BN LAY A, TTLUAY, BRFEEAERHEERTRAS,
4 51| B K S bt XU 22 RE AR AL

4 SWE

HEEE ST, BHA EKME &G TREMETREEMLAER, HE
SHBAMRIRE., ERASHEVSLERML. MEBIMUBESEE. REFHEX
F B B RN A E BRI, ST T AR R R E AL B KW

I Fl — A 4 e B 2 B SR A UM PO PR B 2 R T AR PP (K FRVE B A 1 T IR AL
AR BRHFEEE BENMT R, FEHMSERN. BRME REH RN
FREILM, TELFTHIE AL TRMBFFEREN, 5 Huang RIEK) Alouette LE foF; IR
ERBES RN W S TEEA - # P IERARGREE T HRLEER, §
BASAE SRR, ATPHEREWES FEEM BB TRR, REEETRL
LA R RE AL TN £, WRARESREFERRZ, KERESERT
BALE R WIR .

DA% 83 RAMRE, MAEMTLHESENSERLRE, ARXFMENEDELE
100°E Btififkeg, 285°FE WAL, Huang KX FENEEMA MR 1. SHARK
B, AHELREERY, TERXTKTRINEE:RFFEORERMCBENZEEN. 1
s 330°E £2REMHIE K B R F K B ZRAL R Wi I A B, (BBLES T IR,

8 % X W

[1] Moffett R J. The equatorial anomaly in the electron distribution of the terrestrial F region. Fund.
Cosmic Phys., 1979, 4:313—391

[2] Stening R J. Modelling the low latitude F region. J. Atmos. Terr. Phys., 1992, 54:1387—1412

[3] Lyon A J, Thomas L. The Fz-region equatorial anomaly in the African, American and East Asian
sectors during sunspot maximum. J. Atmos. Terr. Phys., 1963, 25:373—386

[4] Huang C M. On the equatorial trough of Fz-layer ionization, J. Atmos. Terr. Phys., 1986, 48(6):579—
583

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

4 1 X% WA aHh F RepERE R 317

[5] Xz, WdE, RRE. FHANEEARSEHZSEHEH. SEREEE, 1998, 18(4):308—312

[6] Richmond A D et al. An empirical model of quiet-day ionospheric electric fields at middle and low
latitudes. J. Geophys. Res., 1980, 85(A9):4658—4664

[7] Barraclough D. International geomagnetic reference field revision 1987. J. Geomagn. Geoele., 1987,
39: 7T73—T779

[8] Su Y Z, Bailey G J, Oyama K I, Balan N. A modelling study of the longitudinal variations in the
north-south asymmetries of the ionospheric equatorial anomaly. J. Atmos. Solar-Terr. Phys., 1997,
59(11):1299—1310

MODELLING STUDY THE VARIATION OF THE
EQUATORIAL ANOMALY IONIZATION TROUGH

LIU Libo WAN Weixing
(Wuhan Institute of Physics and Mathematics, The Chinese Academy of Sciences, 430071)

Abstract

An anomalous feature of low latitude ionosphere is the Equtorial Anomaly, and
measurements show that the minimum peak density located between two crests of
the Equtorial Anomaly, the equatorial anomaly trough (EAT), is not always lo-
cated at near the magnetic equator. A two-dimensional theoretical low-latitude
ionospheric model is used to simulate the evolution of the EAT and investigate ef-
fects of some physical factors on the location of the EAT. Each of them is adjusted
respectively to study their influences on the EAT. Simulation results show that there
are extinct diurnal, seasonal and longitudinal variations of the location of EAT. The
EAT situates at the north of the magnetic dip equator at June solstice and shifts
to the south at December solstice. It is found that the seasonal variation of the
position of EAT is mainly caused by the neutral winds, not by seasonal changes in
photoionization productions directly due to the variation of the geomagnetic solar
zenith angle. Longitudinally speaking, the EAT lies north near 285°E and south near
100°E, which is basically consistent with previous observations. And its longitudi-
nal variation is pricipally caused not by the magnetic declination and displacement
between the geographical and magnetic equators, but by the longitudinal changes
of horizontal neutral wind, which does not support the previous opinion. Only at
regions near the 330°E longitudes did the magnetic declination play some larger
influence on the EAT location, but it was still much smaller than that of neutral
winds. In addition, the displacement between the dip equator and equatorial elec-
trojet is not taken into account because the ionospheric model is under the dipole
field assumption. '

Key words Ionosphere, Equatorial anomaly, Equatorial anomaly trough,
Modelling study
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