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Fig.1 The lomb periodiagram of horizontal winds over Wuhan at 91 km from Feb, 19 to Jul. 31 2002

(a) Periodiagram of zonal wind, (b) Periodiagram of meridional wind

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



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

54 BRI IO L R R AR AR KRR 2 T ) 363

WIHE RS MR, 9L km ARB AP SR A I 2 LI 1, B 3 il o 2
AR, K2 ¥BE. Res —mEL, Kam L m X em B yFa)E 9 R e
PRI T B AL & (190, AT LA 8 51957 4 ol e 1R 0 /20 P82 1) 43

2 .
y(t) =yo + ZA'i sin (—22%1‘ + ¢1) (2)
=1

Het, y(t) REMREERR, A Fl oy B HEWRERMEA, A f ¢ BYHMWW
FRORACRARL. K B SCHR OB R SR v, MR R, BN Y B AR - IOKE iR
KA B [a).

B 2 RKERUE H B 58 35 AR 67 BE I A R AR AL, 8 S EERE IR JL
K, HILRBEHT LR T E. BKTFHERIRIETE 3 A5 4 Bk r, 4in
58 4 B ERIFEKY) 95km A HBRLT 44m/s WAL, WA SRR AMEHRE 3 A
b4, 93km ZERAFIAE 60m/s, 5% E ABARN N, 7EAR RN R R AR R & 1% L 46 1 43
B MR AEL 40m/s. N3 HE 4 A LA, S HIEE BB, Fa%
4 IR RS T . 4 AP ARG, JH B W RONRRE RS, 2008 o R
L AERE, RIEESEE AR R T LA R I (E, 028 Y i 7E 6 1
H 5] 7 BRI 4 MR, RIUAIZA 15 F 18 RV, MRIPRTI AR
HkE 14 AR mLLUE, S RTHEE AR IR AL, % 5 85R A T8 MR, M
PRI MBS B HEWENA X, Eit 4 B TRLUSEE B#% s 6858w i
FIE 5 PR B AR 2% Y, M E IR, B R P Rmf . iU
J2 TR H W B 5 T & EC AL g 105! filin, H A Yamagawa 1996—1999
R H 2 4 BIRE T E A L B AR A, 3 AMARIRA 22m/s, L5 &
753 A% 86k W BA B AEBT 20m/s, BNTFRHMME, I HEA MBI
{25 FE HL I IR M6 Tkm.  1996—1999 4E [ H A ) Wakkanai ML, =5 ¢ 5 H i 5
Yamagawa W A5, EHRE H B ROZRL S 0 BILR Wit B8, M HBRK
PRI 0 By, TEARRIEE FRARG R ERAMENAL, £RE RS FIH
RrHEF), BEREM 95km ) 83 km, BB Bon A HEY RS FTiTe, BUEH#w e
BER R FIE FESENY. 2510 4 B AR AT BE N R AR IS, MM s AT 2 A
£ 5 FAEE EREICE NE RS, $6 AMLUE, B BIARGIY A — B 40
(ASfr. M 95km DL & 4 B RABR B8R A, M BEBWHEENKAILTARLL,
X522 MEWEEE S(1,1) MBS, 95km LU ARRIRE S AR H BRI, M
B FE S 99 km 4b ARAL R HOE 95 km WIARGL, FEBAKEA, WHBWIEZEE ST
R, XM TSSO A AE. B4k 99km @A, EFSERT, thin T A B, AEfE
AL ARSI, X5 %R B TR B BB R AT R B R M R 2 L, MY
HEF), EASEIERT, SR EEWREN 3, 485 A4, 95km LI EABIWIGE
FTE R I8 T ATHY. 2 MW 4 B A AT & LR X I HATE 95 km SIS AT &
PIF, MEEIWLL S(L 1) A, MaemES2 b, BEBY IR, ¥

N 2 H W A G R R AR L R, ES R, AR A —ERBED
#, 5 Pancheva % (18] pyg B45A, BRI A 2 TR ¥ H #0907 R BERIAR G A LR £1)

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



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

i At WOF F O 201

A R oL - B = N RS S e BU R P g £ v E A M s S LA L el
B gkt AR S AR DL, A T T e R i R b R
ki AR B84 B R, - g e e S T 8% TR RN

Avmplitide of zonal dinmal Vedesfin-o= 1 Armplitnes o metidionsl dFarnal Lidesmes= -

L

=
)
B
i
N
T
Mur,  Apr. May o Jdone Lun Auog Mars Ape May e cull Ang.
Lhala: Diale
T'hasser of zooal divrnal 1uiea . Phigsn: ol mowericlios o) oiaroal 1ides
. fal s — 1)) - =
4400 w83k + BT Em 861 ko o ¥ & oy
MHNE [ e 23k «8Tkm 3l km

aMkm odtkm

| ailakm o 0%len

L60C o
T L1200 g AR )
RO
00
R0

30 T T - 1 T
Wlar,  Apre A Juw,  Jul Aug. Mas Apr Mluy
Lidbe | e

1

T T 1
Ju. Jul. Ang.

2 3 H A e AN 4

Fig# The amplitades ard phases of dioenal Gdes

Ampdiznde of weridional sead divnal ridesmes— Fhass of meridicoal e divral tides

L0k
Lo o R3wm «BTwrn « 81 km
(P - La83=m e 88k L
- [ b
e ik
Tooan = L
=i U0
£3 i
1E]15)
ab acnn L . e .
Yaro Ape. May o JTune JJull Aag, Myr.  Apr. sy Juu. dul o Aug,
Lrate: Tazate

19 s &0 B OO e bR T £

Fig.3 Lhe omnpitades and phases of oescidicaal sezg-dinnal tide:

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



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

54 FERENISE: DR h BRME SR AR SR & s 365

AEEHE 2. B3 2KF M i 226 2 8 B0 IRl FA AL BE i B F s i AR, ©
IR S A (2904 24 m/s, Jmmss T B, T H A H B HBLAZAER AR GE. - BEIN
BAEFE S, 5 PRGN, WEE ¥ HBREE RS, MRS EA 20
REA W FIEARAL, S s IR B ZREL, RUF BB e R E. 5
5, ARl L SRR ZER AR, U R EEERRBA. B ERX AL
ATBES SRt ORI RS BT Ak UL, £ B e AE S B IX A N IR) R AR B A /N e T B,
w5 A Ha)%) 5 A fl, BIRAES 83 km A% 7 BIAE R AH K F R T 91 km, iff
91 km Ah#A % 1A BB A E B B T 95 kem, 53X 358 BT H W O AR AL A X BB Brth i 1\ T A%
0, BN HEGER m bR AH A B, - B LT B A N, AT
b5 — SRR (R AR TER AR B k.

3 MmgHE GSWMO0 HAH L

BT REAS RGP REENWEhZ —, HWESHBEWERER P EEASN
—ANEEHY, EAMERNSPERF, GSWM RN B IZ 10— MR,
FTHEHATASSBENIER, GSWM HAEIZLH kS & A P2 RN VEREE1T HLE,
HHAWEREE AT HERREHRARNGS GSWM BRI R, AT CHk (1], %
SRS H s AR5, B 24 A A — M [R) I ) f O AR 1) B 0 H 4
1 HiZmt i s &, FREE —AAEKEE A 240 FWARIERIESY. SHX MFAE H Y
PR (1) Rk & ma EMmaE mEE, A (2) 2R IZ A K-FERIW K. E B
2 8 T AR A7 £ 3 0 RS 1 LI 4 A 5. [ GSWM IR EE =& GSWMO0 1)
Bopr s .

M 4 B HEIWASK BB A MM RE, 2 A% 7 A4in g &ikig 558
HABRY, 2nsESHERNERLERAR, R 2 A3 AREn 4RI B
FHRERIF LR, M 90—95 km 4b IR B A (8 WA E ik — {5, & HA A B A Hi
Bk, fi 2. 3 B EABRBAMSEEERNA G ULE 2). WML 58 E KK AFE
R, W45 B E 90—95km Z A FRIRIE A KM, GSWM AR IRIEFE 80—100 km
T P P R T AR G, 7 90— 95 km Z Rl RAME, ERAMEUT, WL BRI
7E4 B, 6 A 7 AMFYYI4S, B GSWM #iAIAE 95km M FiEHEA TR 5
Sh, GSWM HERY (g BEBE H BN B3, 4 AF1 5 B O IiEEEE A, sl fms
JERE B AL ER R -2 2 B3R 3 AREREY BB T A4Sy 8, 4 A
S 4 AR, A H BRI EMERK. WERSWINE R KE, W
ZREE AR RE BN, XUHE BE R REA E R HATH, 8 B RO
Fh TR DL, AR AR 1 5 VI A A O (8 Hh s R, EAUE LW RI(E 2B HT 1—2h A
B B R RS, FEBY P BNEERKERELTARKESR, SR
BE, BERSNEEL, HEBMSMAMENEN, BEERKEK, Ry
FIFHE.

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



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

N

366 = | B ¥ ¥ W 23%

Zonal diurnal t1de Meridional dlurnal tide Zonal diurnal tlde Meridional dlurnal tide

105 Lo-WIIMR O~ wimR 2002] FO-WHMR O~ WIIMR
e Gswu Feb. 2002 Dy Feb. 200 o GSWM Mar. 2002{ [ g qwn |Mar. 2002
100
E 95
~—
S
&
2 90
=
85
80
105 fo-WiMR - wiR ~o-WIMR] pav 2002 FO-WHMR] 7
02
o Gsw [APT 2002 o cswm | BT 2002 | e-GswM| Y Le-cgw | May 2002
100
E 95
=
5
2 90
o
85
80
105Lo-wuMR] , - WHMR ' O-WHMR] —O-WHMR ‘
[o o | Jun. 2002] [ tewarl Jun. 2002] [ tre ™ jul. 2002 | Lo vean] Jul. 2002
100
g 95
£
-
5
= 90
=
85
80
030 60 120024000 30 60 120024000 30 60 120024000 60 12002400
u/m-s? LT v/m-s™! LT u/m-s! LT v/rns t LT

B4 FH#WE A FE R AR AL & AR R
B u,v FRIERRZEFL R EH Y 5B EE
Fig.4 Height profiles of the monthly mean amplitudes and phases of diurnal tides.

u, v are amplitudes of zonal and meridional diurnal tides
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semidiurnal tides u, v are amplitudes of zonal and meridional semidiurnal tides
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TIDES IN THE MESOSPHERE AND LOWER
THERMOSPHERE OVER WUHAN REVEALED BY
A METEOR RADAR

XIONG Jiangang WAN Weixin NING Baiqi LIU Libo
(Wuhan Institute of Physics and Mathematics, The Chinese Academy of Sciences, Wuhan 430071)

Abstract

An all-sky meteor radar was set up in January 2002 in Wuhan and it is the first
meteor radar in China. The characteristics of diurnal and semidiurnal tides over
Wuhan from February 19 to July 31 are discussed in this paper. The main tidal
component is diurnal tide which is much greater than the semidiurnal tide, and the
sources of both tide components are below 80km. The diurnal tidal components
reach their maximum in February and March, and the meridional components are
stronger than the zonal components. Zonal and meridional diurnal tides reach their
maximum of 44 m/s and 60 m/s at about 95 km, respectively. The semidiurnal tide
reaches its maximun amplitude 24 m /s at about 93 km at the beginning of April. The
amplitudes and phases of diurnal and semidiurnal tides show some quasi-periodic
characteristics which may be resulted from nonlinear interaction between tides and
planetary waves. The comparison of the observed tide and GSWM values shows that
the variation of both diurnal and semidiurnal tidal phase with height is agreement.
But the diurnal tidal phases of the GSWM are 1-——2 hours ahead of the observed
phases and the semidiurnal tidal phases of the GSWM are 1—4 hours lag of the
observed phases. There are significant difference between GSWM tidal amplitudes
and the observed amplitudes while the tides are strong. And the observed tidal
amplitudes have maximum values at about 95km, but GSWM values have not
maximum from 80 to 100km. The observed amplitudes of semidiurnal tide are
generally greater than the GSWM amplitudes, as much as twise greater in some
months.

Key words Meteor radar, Tide, Middle atmosphere
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