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2.1 KEWN

BUMERBERE—MERZTLBES, 7T TR A 200—300 km 3 Fl A 24
70—110km B F IR E ALK . ZRARKHEHN, LEEERNL. 56
2% REABER T ENLLL K AWK EREM . RERGEQE 1 MRITREF S
MEWR L, HAEH R EMEK Resolute Bay M EHAEA 6. @I MREARR
BWOCR 210 [ 045 5 ML 22 vT AW 2 T AT B, 1R FH 51382 1% 2 3 B 3 8 mT 4R 15 1L
BEA B KBS WREERE, HPRKSSHSMEE 7 KRR R ARG
A T5kW, THEHURA 38.7MHz, 2002 4E 9 H 18 HELAY, FHiRKH KMk ESHE A
500 Hz, HEMEM M MEL B R, 9 A 18 HUS, B EEH AR 1980Hz, 5
M A% A 2 RHEE.

MAVLE B 35 B R IER R BITE BT R B 45 R AR R A ), S e [l e 35 A 2
WK RES, R 2 A Bl & KRR FE BTG B A D e B s P A I 4 4, XA
WRHOENO B RE R, X EEEFHT, AR REEKRE, RIELUTR
WITT UM B A vh 2 AR R RS R R B i MR B i, BRI 4L

(1) WEE PSS RERMKN. 0 REBKES ARERMKR), XMREFH T 6
RKATEE, E REESMEY. RERIGCIE A 0.3 s B AR

(2) B EBEESHEMRE/NT 2—3s, HEBEESTE 3s WIRFIEKE, W5E
AR EE R R

(3) Wi [E e (2 PG 900 ms P AT FA S IR . A 77 vk B o S e I fEL H R
EiE SR ANEME 0.3 FRNTE], W SAE XTI BEMEHIRE 900ms A, RS HiAZ
WD 0.7 £, WIZEHRMERENE. XMW BT —BEBHHIF 2R GIRG
9%, XAt - B (BIHE RSP B TREERT 10 WiKE), B
B T AR R AR VR PP BT 7 B B AR DS, BB ST X TR tH B g F R R K.

(4) HEFAREME K EARE RS, R R SRR bRETT 280K, W F
AT RE 2 R

B 1 R —IRIE BT AR RS AR R E SR BERIAR G, AP AT
11,2002 42 8 H 13 A 3 Bf 0 43 18 BbF) 19 BB T —KAEH IE BRIRE EH, #-EE
RS GLAUEEEA) IR REK, I R RSIGAE R MBI
1 KE, 7EVRE HILROBRIE], AR KA AT E) B AR R Ltk &Y.

2.2 HEMBANERERAR foE BEL

A0t Es HELERSHRA foE, >5 MHz tRdfE, BSRIG Es K. RAMEER
[ 2002 4 BRI F RN B ROR £ K 4 L i E T 5 XL TR — XK DGS256 #
I SR A VLI R, B 2 45 T 2002 AEBALAE, PiFRE, P RERUET R 2003 4
% R R TR R IS R AT 2 REVIE 10 RARW ESRE R R Bs B IIRNE
fh. SIRERER (Quadrantids Meteor Shower) —ft & 47 1 A 1HE] 7H, i 2(a) 7]
W, 17 4HMAMREELEA, KE 3000 25, AEREWBRAKSRKLE 9.10 H
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Fig.1 The amplitudes and phases of a meteor echo in two received channels on Aug. 13, 2002
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Fig.2 Histogram for the meteor numbers (white) and the sporadic-E occurrence (black)

during the outburst of the 4 meteor showers
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SR TR A HdR, 1 2(b) F 13 B RISHRRARE 13 HAT— KRS —K [/ — i B
VMR B SRR TR). 15 IRk BEs SREMMBAE X WFBERER (Leonids
Meteor Shower) —fNBRZERF M 11 A 14 HE) 21 H, HE 2(c) TLLES], 19 HWM
FRER EK, K% 3500 £F. MEWEA 2 Ri5M 21 H Es LKA BHA. ©
TRREM (Geminids Meteor Shower) —fR7E 12 A 6 HF 17 HiB %, HIE 2(d) FF),
12 8] 14 AWE BB, ERENBRRIEMHESN 15 HFI1 19 H Es 9 HBLR R0 21
K.

LEIX 4 KRB WR AR BEs HIEKZE A RH T UAS: EREWBAESER
#1 Es B, HHFFRABEA. XTHE 2 hrTLlAR, 8 A4 BEs MAEH B 1,
11, 12 AR, 10 HE 22 HRREAERK Es 1, Bs HHAXERHLAFT A

WEHREMSEHREA MG FHRER, REHREERIGHE YR ONERRIL
FERER, HUHBEFAREMNKARXTRE. £ 14 W T IR R /R 58 &
We kg R 5 JLR Es WA LR, R 1 RH, X4 KREWHEHEF, 8 ABEAMBERE
WiRsE, HIEESE 1 K 15 HiEf Es HIREHEAK.

1 4RFEFHHEMBEMEFILX Es REAHIRE
Table 1 Relative intensity of the 4 meteor showers and the maximum

occurrence of Es after the outburst of meter showers

SR A el e i 1 W
RSB 1.20 1.40 1.16 1.29
R T AR SR 0.05 0.40 0.11 0.06

2.3 HXEH

KRR W R MR ET 2 REIHSE 10 RARE KM B HILER Es WA (HE; >
5MHz) A]iHEBOMETR Es AR RMEW/S BEs HIMEENTE. K3 AHRR
BE. SALME, BEFRE, WFEREMBRN 2 REHE 10 HINEK B MBLER Es 1
SRR BT eaitl

A 3 LA, SRENRENELBREBMEGYRERF 5 K, HERM Es i)
RN A REEA N EE, A YR EMREHHATIRAM (0.46). FAIERETME
HAR KRR 1 REARXEREERAME (048), TEH 7 RAXH —IEE. JivREREN
EHE R 2 REH 21 H BEARXREASIE AME (0.61), 7EH 6 X5 H K IIEE.
TR T R AR 1 1 R EAL RS0 MB/NEEE, B 7 RFREIRAAE
(0.44). LI L £ H], ERMMETE, Es MHREE 2 DM, 851 MEE - REWER
RIGHEER 0—2 K, &2 MSEEIALEN 5—7 K. X 4 KREWT, RERE.
B, DEFRERR Bs 0% 1 NMEERIIE. B2, WFEHE 1 NEERIERD, B
2 MBI 1 AMEEE. B44H T 4 RRENBRIEERET 2 REHERE 10 RAR
BTN B IR Es LA 0 B 06 B F 918 707 1.

HE 47T, X4 KIREWSEE R, K2R Es MEAXEHTFHEAE, H
2 AN, #1ARERIERENBEEEIE 2 R, 52 MNEEHERENER
JRHIEE 6 K.
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Fig.3 Cross-correlation function between the meteor numbers and the Sporadic-E

occurrence during the outburst of meteor showers
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Fig.4 The average of the 4 cross-correlation functions between meteor mumbers

and Sporadic-E occurrence during the 4 meteor showers.
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TEARARK (405U VLR W XS 7 (AR 5K e 30 28 — M {UBE K TF), 5 KB Es i1
FRRAREL e, e P E B H Es FiiE S HAX A B 53R, MREWgE DAY
WREZ - (2, 4KEETHRRERS Bs HILK [ H 55 8 5 L+ 4
AT, XRUIFETWIERAREW Es KR 23 EE.

Grebowsky %5 Il jfi ¥ ok 40 ALK B (HLrP 5 H7E B 4R R EAR) 75 95km £
ARSI B FIRE, R BRI B 7 R B 1o TP I, 2 T X P SR A &
AEERW. —Bih, REWERRERENSHARES BN THRERH 2UE, 75
AT PE AT B P T L R Y BOK R BERRRE, 18- B4 AR e BB T TR i
EAMNKE TR MXEERETFE —ElHEm, TUEREWRENE, HTxs
BB TR AT MBI E R S AR M Es Bl Ellyet 25 ) #5R 7 R340 3
it Es, %0 Em. 55 1 A Em 52 gy AN RS |2 % I (43 4 S5t Bl s {3 [0
HAEM S QU B B BRI AR, 55 2 A Em RESRETE FHIE], K & iR B B 5
BRJLFRPH Es, KAFRE L Es @b G5 83 #H En RERERAFY
I 1) L I U 2 e R B FIE BT UMER T #EA E RN Es. X Es IG5 5R —
FBABLE 4.0, 6.5 8 TOMHz LA L. —fAARERBRGHEH Es &% 3 # Em. ik
M, A3 4 BTGNS, F—KEEAHERE 2 M Em, M5 2 MEEATREE S
3% Em. Ml EWBASMRE Es IR EWARREEA E, HRYBRETER
K, FERFAERETIHFAELW Es BRHE—RE, Es WERLZIESBETE
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RELATIONSHIP BETWEEN THE METEOR
SHOWERS AND THE OCCURRENCE OF
SPORADIC E OVER WUHAN

NIU Xiaojuan XIONG Jiangang WAN Weixing NING Baiqi
LIU Libo YUAN Hong

(Wuhan Ionospheric Observatory, Wuhan Institute of Physics and Mathematacs,
The Chinese Academy of Sciences, Wuhan 430071)

Abstract

This paper analyzes the relationship between the occurrence of sporadic-E and
the meteor numbers during the Perseids, Leonids and Geminids meteor showers in
2002 and Quadrantids meteor shower in 2003 over Wuhan (30°32'N, 114°22'E). The
data used here are derived from an all-sky meteor radar and a digital ionosonde at
Wuhan. The results show that the meteor number increased during the outburst
of meteor showers and that the occurrence frequency of strong Sporadic-E also
increases after the outburst of meteor showers. There are two peaks for the mean
Cross-correlation function between the meteor number and the occurrence rate of
Sporadic-E, one appears around the second day after the outburst of meteor shower
and the other appears around the sixth day. It is suggested that the first peak
could correspond to the Sporadic-E produced divectely by many meteors ionization
during the outburst of meteor shower, the second peak could correspond to the
Sporadic-E produced by the subsequent action of wind shear on residual meteor ion
concentrations.

Key words Sporadic E layer, Meteor shower
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