FRFEEHESREAFRTIT R 5 H+

(DESS 5
B R R AR KRR TR

i SR e 4 5|70 sy 3l S T ] FIE)

wm =R

AN R ) SEER (FORMOSAT-1ifji €45 ROCSAT-1) 5+ #4118 (depletion) 1!
WIFEPR] 52 5 BRSSPI VBt b9 (fonosperic plasmia bubbl e % 2 (W4 e il
Hiﬂ,m(lntertroplcal Convergence Zone fiij#i ITCZ) ¢ V| wﬁ]m 9|F'EJI [ P
BE TR A ERR(IPED) » T[T 2000 % 2002 £ MRS R SORESTETI(Kp<3) iy
B lﬂ*ﬂkfﬁﬁriﬂﬂﬁi}ﬁ%mﬁ * ’gﬁfﬁﬁ‘i‘?wﬁi}[{?ﬁ a - H@ﬁ@% CIR R
[ J*d':fjéﬁﬁj‘[‘!ﬂjfy"éw Je FUBEIRY & FU R R 7 (I (pattern) - %= Waliser et al. [1993]%¢
iR 17 5 VBRI T R BT £ 5 S P SRS AR pufaa posy
e IS EIEJF“” ﬂﬁFf,Eﬁ%" Il A< u 8 5 2 AR P E'F'Eﬂmﬁ»ﬁﬁf,lﬁﬁ“'%d E*FI“%J%W {OF: 23
FHHIELRLAE R - tm‘é Fﬁ SRS » 25 PHELE Y s o A0 [ AREIR £ 5 a7 75
E IR IR PR LE > (SR $)E ST rw‘f‘ﬁwfﬁumcbwr o) 2001 12002 & 1 |
FUF Jq.,—,JFJ"I 555 1 q%\HPJ s éﬁzﬁéﬁi ]E,IJJ@‘,F[JH [Eﬂ Erlﬁf&‘ J’glﬁl s ﬁ%’f/ = {a&é{[}ivfgﬁ‘@,l;—gﬁ |]7’J
Fi o KV IH IR B I3 2 5855 ] o [ b SRR B R R I R PR (R
HIF*’ 2001 & 1 Az {1 2002 & 1 P[RR RIETRORE R G ) Fff{ - SEPERE Ry

F PRI PO SRR SR PR R £ POSRETR  eRL AL
b PR AL FUETeI N -

s+ FRS - AR B

217



218 A
—a B
TTﬁ R 1 B E IS T PR R e VR

FEFE R (depletlon) 5L 2 PR RTRRRE A |1
# 18:30 LT » i Uit [ 6:00 LT [{7 et al., 2004 ]
J;* o — Jﬁ&‘ﬁll’ﬁ ) %iﬁﬂﬁ;ﬁ%ﬁ?@ﬁﬁ A= RIS
ﬁ:u o E['L R q{z«‘EFﬁ’?’]}y R-T 7 foi g

(generalized Rayleigh-Taylor instability) &) 55 [ Ott,

1978] - Ay~ By - f“ﬂ’ﬁiiﬁéﬁ : #Fﬁiﬁéﬁ : ﬁ',
f&ﬁ[ﬂ& |(magnetic declination) ~ #fEdE ~ [i{%
T IS SRS T ?B I A@%&BF% ij
A o E 1% ﬂ—fp?ﬁ%ﬂ#&ﬁsﬁ SRAIEZRISA S
ZET = Ry E R ME'I? F.r& SEA% A
E R U L 3G mﬁ'Hrn’f’? T ECH R
7@%@%} PUBRHAEHN > RIF=RIED5 TR g o
TREEURE fg&;ﬁu o

ITCZ &y SERFLT - 0 B 5 5033 HlFT
Py~ A AN e R Z'ﬁ'ﬂﬁﬁf
ARG o TR A ~ RIS
p@f&% [’ﬁ i (trade wind) ;[ij%i i Fﬁf A EL T TS

+ SERIAIRER B HETIE G S8 Waliser, 2002] -
h?*ﬁéﬂi ITCZ ‘F’?‘ﬁ&’?\ﬁﬁl‘ﬁ* A b 72
i H“Frﬁﬂ'@f[ﬂ«l%ﬂj O A AN
BFFRF [IPER - SR T2 ROfe - [
CEBAF B (IO I8 Ry ) A SRR
%] (pattern) PNV - rirﬁ%:@ﬁ[%ﬁj
TIRIFYAZL ng[l Waliser 71 Gautier [1993] -

FI i E A AR (seed)” iU
R = A ﬁ”ﬁ“'“’@ﬁ E-41 [7][Rottger,
1977; Kelley et al., 1981] - £l f[1 > Rottger[1977]7]]
"] HF-CW-Doppler i i V32l = TSRy
(traveling ionospheric disturbance, {7 TID)=E
F}'Fﬁéﬁzjiﬁéﬂd/ HE BN UT‘F?I'& ’ i" AR i1

RETLTERL TID Jig’fﬂ\ TRl [ S04 1TCZ
| & 1A S (penetranve cumulus
convection) Lﬁ:(iﬁe*]ij TID )i pvss ek
& - ERR R R R B
ﬁ EVENISES ﬁTJ(thunderstorm)F’?sz E A SaE
FITEH 1 RLY [3E TID fiuf3k[Rottger,1981] - Kelly
et al. [1981]FH L E 12 RLZ i 2 [l H =45 il
(spatial resonance mechanism) » PFTFE =" [V £y R
ff = U PG A > O SE LB P F e (ESF)
=TKelley, 1989] : ([} Huang et al. [1996a]{jyZ s
AP EE o [ E AR A R PR B '}Ji@'”JFI‘

I RLFEEE M TS (IR 4 R ;ﬁﬁ
J@i]&l‘lﬁ@ "EEPR - Rottger [1981] B I%JA—I
T U T B R HH‘JTUI%"J‘:P“EFQ
S if,%ﬁfi%n»&(magnetlc field line)$5%f(project)

= R g 2o nzfgw“?]%;tﬁﬁ b AER ]
MF‘/’ 5L Tﬁ%\i K= Rottger = [ZV‘RIZ,{ ITCZ &

éﬁﬂ,"ﬁltﬂrﬁ% S ;&ﬁ%aﬁiﬁ@ﬁgﬁﬁr F
TWHESF) et 2 i (= 1V Ik > ﬁitzfll‘l‘%*% Flfy
(ARRS IS lﬁrkf E5qWE d puE ST [Kelly et al.,
1981; Rottger, 1981] -

McClure T1998] ¢11 J#Rfi= 27 FITCZ, i
R TS F R T I equatorial
F-region irregularity » i EFl) [93E & B JIfF
B RS (™ o IV - B AR
i,fgf,*z?;*&ﬁ“{ﬁ‘ij\l (tropical storm) ﬂlf%ﬁggﬁﬂ?ﬁr
et(spread F).V ] » RLZEE ] W EAL GRS
adi o (fhZ zxﬁ[ﬂ?ﬁ VF'E?]EUTJ““I**D“%FIAII
TG P gﬁd[de LaBeaujardiere, 2003] -

Rottger[1981] FriFt42 fiv F - & & F,Elw
L00°FIAS 100° 1 fHIfV A Is » =i 5 < 45
A ITCZ 7@ (™ CHIH ST PRSI b



1+7EL "%

w4

F' * [ij McClure et al. [1998]#% 3 AE-E 5% i)
MPEwR] > SRS = A RS A 2 AU
EL o (RIS ﬁ? ITCZ 1 iR k-] =21 1
/%> Ff=onr)i% *ﬁa% PRV S
AL R SN P2

A2 RIS I - AT
el MR fo 52 N = SR e =
%Wﬁ@ww@ﬁ’I%ﬁﬁfé @ﬁﬁww
AR > Tl R R RS
’F%f%iéﬂﬂl%?if*fﬁ? f7 Bk ﬁ[ﬁr‘ilf& I Eﬁ%’ﬂf IEI
PIpVERREE AT AT S 5T AL 2000 F 2
S f]]“] rwpﬁﬁﬁﬁfj I=PAaT ﬁ%ﬂ?"]%‘p
Waliser et al. [1993)/&H I/ ITCZ 7kt ﬁbﬁ
W % Ayt Jr:;rslggﬂ:;f[i,;‘mu@{;&ﬁ 2001 ¥ #I
2002 # 1 F|("F 52 %) & J‘WF | t555 q\zﬁl
A TSR R 1571
E@IF'J ?{le—“ﬂf{ ) b)%’ﬁ VEa (ECS
éTT’E”M‘EEFF” °

HIFELE
falil

—~ BHE S

ST S VR R
SR O ELE EE SRR (PE) [Yeh e al,
1999a; 1999b] - 7+ 2000 & = 2002 & I [H(fif
SRR ) - SRR TR (Kp<3)po ]
TR AT - JE T BT 1999
FLE27 B E T [FER 35°HV[EIT 2R F,I' 28
A4ET 600 2T B A1 52 S - v 2 SR
i, E\ﬂj FOEENR] o 4 8 S PTRURR FVESR B 1HZ
(BF) 1 2revg]) » ENI=RrLES e o TP
R p ARV = SRS (AT 1800 E AT
180° ~ fphast 35°H[ ™A 35° VAV IS ) ST
5 2880 fit 5o-#YZRIAT  x20- YR ISE L AU L » 7

ER 219

- RETEE KRR F - A )?:x[ﬁ}xﬁﬂf
T P TUFL, wgu]ﬁ FR A (JFpELEGE) o £
zvifﬁ??ﬁﬁwaﬁé FAUEHET ﬁﬁ:ﬁiﬁ—%&ﬁ T TP

(VIR RIS = SR EF R[] B AR =5 1
EIEJE |71 852 IS SRR R A )
r’ﬁjﬁlﬁlj(pattern) o

A B Y ITCZ BzRlS [ﬁl R
Waliser et al. [1993] &f F.J,'J R Gt (hlghly
reflective cloud > iy HRC)[M g IR -
HHER o P{fFP] ESSA 9, 1ITOS1 » NOAA(Z B
I VAT 00 ST ) i e
B (£-1971 5 7 F|E] 1987 & 12 F| £ 204 [ F |
(A7 )l PRI T LA AT 9 ALl S
(1974 5 6 F|I'JFii2 5 91 A6l 1) » 317 R0y
Sey S L LA U Bl o BT g
200 BN | R RS TS AERER S
7o PP RS 25°N % 25°S HIFDE 0°Z)
350° V[ IE » I') 1oX 1Py i T }{:“JFST
(R P e E‘J@?ﬁﬂ‘ /i 'F/J ST BLE
A = PR R e 2 TF'H BT
W%mrm°ﬁﬁﬁ@5%%ﬂRQ53%@W
R USRI LB RO 0 Dk A
¥ vij’@ﬂf‘jﬁ%ﬂ Hie pp=» (o2 ITCZ ﬁffﬁpw £
R ER=/F ] 2| ISRyl a6 2 P 0 = 13
ALV e Y[R ITCZ 53 Hr i
[Waliser, et al., 1993 > qg',b ] > EE] EET s
[CREJE| 2FAIE A o

E R IR IR e Sl o
H | Wallace et al. [1995] . LegatesMSU [ <5 [
o SRETTRIIOE o A A T BT B
BOFIERR] e IS N S A A H?f F‘F’P Fr(Joint
Institute for the Study of the Atmosphere and



220 FEE Sz Lle gy

40

(a) Bubble Occurrence Rate, JUN-AUG 2000

() Bubble Occurrence Rate, DEC-FEB 2000

T —

1

~

GLAT

(b) Average ITCZ, July

-40
-180 -150 -120 -80 -60 -30 O

30 60 90 120 150 180-150-120 -80 -60 -30 O

GLON

30 60 90 120 150 180

ﬁgﬂb P17 2000 T xﬂtr}ﬁa}zw IV 53 ﬂﬁ%’[[ ITCZ E|2 #4571 ,jciﬁllqﬁ, Tl I@ﬁﬁ@j ik stifiu hél' (@

i) PR i PRI YRIFT B = W E %

SR ﬂ?ﬁ?wéﬁfﬁ} P
V4> SRS F A 2 Ry 125 (0)F(d) 55 B)IEE 7

SN RS SR g
JFILEITCZ I | ’r:*;ﬂ% PRIV

F1 Waliser et al. [1993]#]%| 17 & i e > S F(HRO) BN VR P B - e AT I;ww
HIE S 2 3/ [ F1 B =/ B R ¢ St 2 s AP i 28 o B4 T FL,TWEEEEHE&WITCZ oot fif - EAf

o ot

Ocean - fiij*i JSAOQ) - E'ﬁw[q@flﬁ AT Bl 2.5°-
FEH x2.5°-5E 1, E f l[@;af% TR VR VR EE
Eh[Legates and Willmott, 1990] ; Y&y &£ -t [’Fr,
ngJm FIPI7 1979 & %] 1992 & 4 4EH NOAA
i f o Y O B B (M|crowave Sounding
Unit ,MSU)[Spencer, 1993] - BEE 4 R
SRRRE [EL L ER %‘Wﬁ ATy A
F[f37(50.3, 53.74, 54.96, 57.97GHz) - #%H[=
A ”’h&dﬁuﬁa%%?%ﬂ%ﬁdfﬁ? 2RI R
TR TG IE AR - MPLRIeS: 23T %
SIS E M -
A T F [ 2000 # 1 F[F12002 # 1|
[ ) £ ﬁﬁ%ﬂ FEIVET NOAA VI3 (s
e ﬁ"is%ltﬁ”ﬁ“i‘]é'ﬁjﬁif{@i@ [ B

1961 Z 1990 = (30 = )
H ,%[ﬁiﬁ% :
http://www.ncdc.noaa.gov/oalclimate/research/200

AUBERHIERR] - TRRE

0/CMB_prod_global _tempandprcp.html -
= FEFH 2 R
£y ?"Fu, Tiqlcﬁi BI=E ITCZ 55 'r‘ T*T,rﬁ%[ft
TR Y M AT B FfF@ﬁf”ﬂ@*
%qnﬁFﬂ‘“%$*?ﬁTWﬁiw¢ﬂm
ﬁ%ﬂ'*”J 7y MR - SRR S 2000 & 6 =
EI PR R .#E,WVJIZI“ » 2000 F 12 F| =
2001 & 2 EJpuilhpevR L m&*p@l@h o F e
L I e e ) A R S EED
P 5o x20-5@ 4 B E o { o Mg - B



1t7 &4 CESS
F 7 B R SR R S

B = 5 2880 IFEEfFaL@?EUTU%:ﬂFW]EI‘J?F"Eﬁﬁﬁ
80,427 ¥ » “ F[[I4% 120,343 7} » i’ L% % 7%
FRVIOR A AR F 5 RS ISR
BeEL TR 0 ST “fETFLf ri“ﬂ'r‘:l: B AN EN S
(occurrence rate) - &R % L B - BV E
A sk i SREALY 6.39% - iy & 5 v
IR 418% 3 SRS 3 RN
Hi(c) o ETF[1 > fie h&«tJFL, rwﬁ*gﬁﬁ = 25%f1%
STflARL > 2 LR AT 4 S B0%R il o

ﬁ%‘[# ?%’J“E; CF ﬁﬁﬁ”ﬁ-{ W o) )
k[l k- FI ISR S = o H 1 BT
SR BRI R RS 10°W £ 60°E AR

20°N Z[| 10°S I f]puH] 4 B ,7]§a+gspf#ﬁfzgiﬁ*
ESEES RN e A 3 IR e bl IJE:”,J
BTS00 3 T BT fAvbl- S - I

|
SRR 120°E %] 140°W [ REJY-AT 3 [ 120°E
E{ 150°E Vil s B U s R A
R LA [ 25%: [l 150°E 5] 220°E
2 I P sl > BOREASRL(YIR €Nl RS )
55 [P AT Ty o SR R
15°E « PRI Fefgn b fﬁ?éﬂéﬁé o R R
i RISy e
[P 25 e | PO P O B8 13 2 At
90°W Z[| O°E A" 20°N 2] 30°S .V fif] - il lak
T PN A P A E SRR R
ﬁaJ*T PER ﬁf’Eﬁ& (South Atlantic Anomaly) - #4255
g ﬁ;‘?'ﬁfk
’ﬂ SRR PR T 20°W) - EP PG
2 S OARET 7 BT o N I ]
Ejﬁ“@ﬂ‘@kﬁ[ T SR 2 S R g S
LRSS A T (T NS b US4 2 T N . R e L

o EEST

-Emk

Bas 221

LU RN R o 7 N T

b P B ~l?’71‘4ﬁ:1m§[ ) ;szg
WRAZEHYE P
ITCZ 5 |y AR RSB AR A1 58 |

A HBUABTIORIYA o P IFAEE A
[FfioRditg = — AEIE BRI 1TCZ R
—kﬁf{,lﬁ:% gﬁ‘l‘ﬂ:ﬁ‘»% ; fj;?'ﬁjfiﬁﬁiﬁf? ’ r’ﬂ‘»%'[’ggﬁim K
P > T 1 TS 2 i [We\nser
2002) - SEPE I EPRFORS Y L
INTEFIAE o AV IR ITCZ fuZERi] D)
Heso T FU Weliser etal. S5 17 7 1 iy & 2=
(HRC) fi k! #5137 P-4 5 N [Waliser et .,
1093] » Y[ifil~ (YA T = il o I B e A
[ BRI =1 P sl > O3 I Y5 2 X E A
S AV R i il F € 2 =~ A1 5
SR U PR - [ (o) ()BT

=2 F| (™ SHu 2 %) ITCZ % | fyPepuiis -
FH T O°E-180°E [ A SR IV - 7 6-8 ]
(=PSRRI %) 5 b ITCZ [ P72
**T* XFHIRF ITCZ A ™ fet EL R B
B0 R A SRS 90°W | O° [
T3 - F:?Eaiﬂqnﬂ‘?ﬁ:] ISR FPUITCZ »
i~ o 24 % E-‘ ° T ?FH* FPVE S (T AR
) 0 BT R S I OR B
R T a;\;@% PR 2
B ITCZ » 2024 SR 5 (4 S & 5) -
ITCZ |4 T 2y SV [ = oy v o bl - H1
ITCZ; {ﬁ%“ﬁ?ﬁlgj Jﬁ\ﬁjﬂﬂﬁjuﬁ~ T JE
PO 7S 10°W E] 40°E IR - % % E[E
% |ITCZ *4 [Ef{ FIE] ﬂgpﬁﬁ E*[in‘ ngmlj
ITCZ - 10°S #FZ(| 10°N [l sl it i -

H RS, RS Q0°W ] O°E Vil



222 S FAE S I

Bhisi > LS % 5 Tmmﬁlﬁfﬁ o P I
= ITCZ LN 12— 3 Ui (C)fﬂ(d)
F E T R RS RT ARG
B > SRR % % - LR
M Py (2 A ITCZ [# 07 0°F“*§I£[qu‘%%’rf)fgﬁﬁ<*&
RV It > PR U [ I R RS S R A
T 20° > BEREA P AE y;[ RRRLTESE S g F‘f
EL BRI [ AR T A
[logkt > [ atﬁ&é‘fﬁé@é} oA ] e
A 25 PP etal., 2004] » Poiai ]
% o PUFREWI REA SR 1o 20 LU TR
+20° Vi) o [N SRR AE 4 SA1ITCZ
FEEIH o S ARl ?BE%‘ I
VER R W [ FPITCZ R R oA SR -
e 2 e ‘ﬁﬁwﬁﬁﬁi’%ﬂﬁ
PPN 4 2 S Ay lﬁ‘eﬁ e
ﬁ%ﬁl P 10°W F| 40°E IV REIFVZEN A - B (6
FDRYITCZ o 1 n g L Twﬁ bhAE %k
A% SRR I TCZ PR e FI Fi@ia ok
o [RLL I Y EL R *%Fwé@é = FS,IEJJ
I o oV S FEYITCZ HIZR iyt 15°FRT >
e e R M N R U :’ra
FEWPUREE TR o NI B S EEEYA
S Wy RN R ITCZ fUESRG) f
RS PR 2 [ AR B

'—m

B eSS (U RRGEE 120 |
140°W I fak &E&l)’pura fwéﬁff FHE
RSP 25% > 5 REGOT M uS ]}jq@yiﬁ%
et iw;ﬁl}aﬁt?ﬁ;ﬁwﬁ@ﬂ F lgﬁ Rif&e
SR P IR > SRR R T j

j
H 331 10°7 | ' 104V #git gqﬁa@

s PMEMcClure et ol [19981[ B + SR HE F[VIEE » S T
P T RREIRT -

15° » PR [ SRSy N R RS AR R B
ol rw&iﬁtﬁ;@aﬁﬁ R A A
B 3B e AORRE 5 8 o PRI Fi rwéﬁfﬁ F =
BhIE VR 2 R 2 SROY T I e i3 o (R X

ESESSE ;?J’FL{ Jd“ljéﬂeﬁf o Mgy IFRE A R AT
T ITCZ BRI THATH, 120°E %] 180°E I [HlfiRY;
h iﬁﬁhiﬁﬁé‘*f? ITCZ H IIL\};'[ A > | TCZ ]E'IijEE'\'Eﬁ?’E

J%]JHAIFEJJ@F Hcﬂé’if& ; EREGRHE, 160°W A
140°W V[l - 1TCZ [UIBERASS FIET o - f]
BERA Y F R B M ARy
HBEERHPAL T o 2005 F o PRy
[ R > URSRL ITCZ B SR 2 %
7% ITCZ |rj#,,fﬂ?%ﬁ SIS TIRNERE A | CTE S S HI
EETTEFELE VEITIAREY o NI ST Fsz'%??a:fifwaﬁ
3 ot FJ'J N{\j ‘B'EEE: , »JFIJ H|ITCZ meﬁi{j} f"rTJ
I EJ%%”% fﬁi WAL b AR AR e

M~ B¥i5z 2 Rk
RO~ RS - 9 2 REEIV AR ) 22
ITCZ 'iffg[']a Jﬁr&[,r YVJIZIMQ & 2001 A12002 = 1
FIPVBIRRAES > SE5F FWB’EEE EE N
SR g ﬁ*a@fﬁ} 4 Pyl Iss o T ]
53 L @O N TTCZ Rl 31
BRIy ARV R B R DA PV 2
P %[rg.ﬁ,:’fflﬂ Bk fqiﬁfgr, <4 ﬁﬁy]ﬁiﬂ A jrfpj[ix
K USRS %lﬁk J‘Eﬂ:&*‘ ITCZ [l L
— FHY o PP iylﬁﬁjﬂjﬂ |z ermﬁ'%pg[ﬁ]
i lﬁl FJfE ITCZ o HHrFF,'%th J1ITCZ patd
AR OLUC TR SR CE S G T AR
Béff'jﬁk 260 mm/ ] #1450 mm/ k| AOETfaeL F/J

FI IR R T



erﬂ

g\ .Plﬂﬂlnm

e -50mm

e \\
Pl |
® 100 mm
. Sﬂmm

15 30 45 60 -105 -90 -75 -60 -45 30 15 0

GLON

15 30 45 60

-40
-120 -105 -90 -75 -60 45 30 15 0

[ 2001 AT 2002 7 1 F|EREE rwﬁﬁ }E?F{ | 5 U PR ()F1(C) EUASSRR 2 e - R
P AN rWFJj B S F o St g8 4 3 U2 puETilasL s (b)A '(d)%ﬁ, I <17
Bc T RS AR R S P SR E 260 1 450mm/month 7 #9 - BY £ LegatesMSU [V 1
F e B FEEVET ASAO © k<1 %!T?JF‘?J‘ = &'ﬁ Bﬁ*’ﬂ%ﬁ D) AR l‘ﬂ%!ﬁhffj"ﬁ (= W
[F[nglfdfj.gsjf‘j%’!,( Z7R) {:';IF{J BLERLD ] EMEI!—FI YA R B ,T,";%Mﬁj e Nﬁpmfﬁg rwgﬁg
PO SEEG MR R > AT ITCZ R I [ YA (2 SLEYD A -

223

R

f_}:?vgl LegatesMSU [ <3¢ [ » Fin¥
RIREAS » 3 7 R BRI B T
(BEU%%@W?% o R R
H o HRLHELFI T SR R R B
PN D ARG R AT E AR R )
B P A IRV E | NOAA RIS
(VRIS > (ST 1961-1990 & (30 & )
RELRLYE o

) I (B 2001 F1 2002

F 1 PRI AR % ot [ i 25 E A [ETRL
IFIZ %IF'JFI *‘E[igﬁjr*ifkl , *)L‘EI rij% j“—k@ |
IR ARG > SRR 60°W ] 30°W
mﬁ@zm&qu%@m@ﬁmwﬁi%@ﬁﬁ

Bl Fiﬁlé@fv ﬁfr%TpU 5 (4 7 lﬁ?x RS -

[ e F S R R
[ ok £ FUETEETAY G 48 AJHj+3VJi$N?JZm
mim 118 5 P SR R R > 2 2 2001
E1£§%&ﬁﬁﬁqrﬁiﬁw%%%ﬂ@ﬁﬁﬁiw
BRI DI (D) o f ] PR o o Jo
NS SE g R Ejﬁ@ﬁua@;f:% (F 7
2m%wﬂ§@@ﬁﬁvﬁiﬁm%fﬁﬁm
TR Y () ﬁ[ P

I I S S 2R grtﬁ NS IP SR
%’wﬁéﬂﬁﬁpnMweam 2002]* 117 2000
12 F|Z= 2001 & 2 F| V] RERE BRI Uz
Rl T BB T RLEAES 400mm iy
2002 1H[ Wﬂé*ﬂﬂ*?’ﬂ%@iﬁfﬂﬂ
L fEEI oI 1979 %)) 1995 (16
F)T ‘rd[;ﬁjf,! 100-200 mm o



224 FEE Sz Lle gy

PRI ATl F| l'ﬁ’ﬁ'qdﬁﬂu fi ﬁ%‘[‘ﬂﬂ“ | E!

MR S PVEH P RS G
Fo WA RE ITCZ it F;(»ﬁj:ﬁ_fniﬂ“ Il
P ) 51 F B AR RO BT - 11055 (e
F—'F : E"‘?FIE Ve SEPRRT 'sﬂ%?f&ﬁiﬁ B R
PR fﬁlg‘*ﬁifﬁﬁﬁ g ,METU TR
/ng,, CTRREER lﬂﬂ*ﬁw bR fl
Ff;;&hkw& U TR

h % A

+¥ *HE'H‘E = R e = = 5%(100%
duty cycle)H] - =7 52 7 A=y = S
LE Rl ’151’4‘%? T T e o 4 SR
AT ~ SR G AR [ 2 SRR ST
EHTPUakiil o 2% Waliser et al. [1993]%F'§J§3}ﬁ3§
P B PRI 5 o B R
600 * EITHEZ AR PUAL 4 o > R [R5
FE'JEW?L% |Er5 E Ef']{a Urj‘ﬂl/l ° ’/; fe FF 7J<YEV
SERE R B 7&7 A% b ORLAS T AR VS
?@f“‘g Flvs ST nﬂg JFO I 8555 5 [
FEEE I 25 P ey 8 A A
ORI - PP PRI > RRIR B
RETRURL S U FREE AR ST o

£

i&s

[RGB O NS SR SRR A
IS R S5 TR R (NOAA) I/ [ 3¢ B 3%
Flie > TR A R T 28 2 o5 PRyt - A
7 BR| (A NSCO3-2111-M-008-01L
NSC94-2111-M-008-032 ElfJﬁ'ii:Ta["'?F]E")J—" SRy ’ﬁﬁ‘i
o

ZERK

de La Beaujardiere, O., Editor, 2003, The C/INOFS
Science Definition Team, Communication/
Navigation Outage Forecasting System
(C/INOFS) Science Plan, AFRL/VS
TR-2003-1501.

Huang, C. S, and M. C. Kelley: Nonlinear
evolution of equatorial spread F, 1. On the
role of plasma instabilities and spatia
resonance associated with gravity wave
seeding, J. Geophys. Res., 101, 283-292,
1996a.

Legates, D. R. and C. J Willmott, 1990, Mean
seasonal  and  spatial  variability in
gauge-corrected, global precipitation, Int. J.
Climatology, 10, 111-127.

McClure, J. P, S Sngh, D. K. Bamgboye, F. S
Johnson, and Hyosub Kil, 1998, Occurrence
of equatoridl F region irregularities:
Evidence for tropospheric seeding, J.
Geophys. Res., 103, 29,119-29,135.

Ott, E., 1978, Theory of Rayleigh-Taylor bubblesin
the equatorial ionosphere, J. Geophys. Res,,
83, 2066.

Kelly, M. C., M. F. Larsen, C. LaHoz, and J. P.
McClure, 1981, Gravity wave initiation of
equatorial spread F. A case study, J.
Geophys. Res., 86, 9087.

Kelley, M. C., 1989, The Earth’'s lonosphere,
Academic Press.

Rottger, J., 1977, Traveling disturbances in the
equatorial ionosphere and their association
with penetrative cumulus convection, J.
Atmos. Terr. Phys., 39, 987-998.

Rottger, J., 1981, Equatorial spread F by electric
fields and atmospheric gravity waves



1L+t7EL? [ES

w4

generated by thunderstorms, J. Atmos. Terr.
Phys., 43, 453.

Spencer, R. W., 1993, Global oceanic precipitation
the MSU during 1979-91 and
comparisons to other climatologies. J.
Climate, 6, 1301-1326.

from

Waliser, D. E. and C. Gautier, 1993, A
Satellite-Derived Climatology of the ITCZ, J.
Climate, 6, 2162-2174.

Waliser, D. E., 2002, Tropica Meteorology:
Intertropical  Convergence Zone (ITCZ),
Encyclopedia of Atmospheric Science,
Edited by J. Holton, J. Pyle, J Curry
Academic Press.

Wallace, John M., Todd P. Mitchell, and Alexis K.
-H. Lau, 1995, LegatesMSU
Precipitation Climatology.

July

(from
http://tao.atmos.washington.edu/legates msu
/index.html).

EE*::% ‘;E‘_F'

225

Waple, A. M., J. H. Lawrimore, M. S. Halpert, G. D.
Bell, W. Higgins, B. Lyon, M. J. Menne, K.
L. Gleason, R. C. Schell, J. R. Christy, W. J.
Wright, M. J. Salinger, L. Alexander, R. S.
Stone, and S. J. Camargo, June 2002
Climate Assessment for 2001, Monthly
report for American Meteorological Society.
(from
http://www.ncdc.noaa.gov/oalclimate/resear
ch/2001/perspectives.html)

Yeh, H. C,, S Y. &, Y. C. Yeh, J. M. Wu, R A
Heelis and B. J. Holt, Scientific Mission of
the IPEl Payload Onboard ROCSAT-1,
TAO supplementary issue, 19-42, 1999a.

Yeh,H.C.,, S Y. U, R A Hedlisand J. M. Wu, The
ROCSAT-1 IPEI preliminary  results:
Vertica ion drift statistics, TAO, Vol. 10,
805-820, 1999b.

fir &R E{QEQ,EL%I’%* ,:F‘%[I SR (P LA,
2004, %”EIJH 1 R - BT [%#’”EF:[F"‘[EH%E
i1 (SR PR O 0 Vo BB
P 2 i S S S

i



226 Atmospheric Sciences Volume 34, No. 2

The Effect of Disturbancesfrom Inter-Tropical Convergence
Zone on Seeding Topside Equatorial Plasma Bubbles
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ABSTRACT

Quiet time ion density depletions observed by the FORMOSAT-1 (formerly known as ROCSAT-1)
IPEI payload during the solar maximum years of 2000-2002 were used to compile the global occurrence
patterns of plasma bubbles at topside ionosphere. The spatial distributions of plasma bubbles are then
compared with those of Inter-Tropical Convergence Zone (ITCZ) for solstice seasons when the
longitudinal variations of bubble occurrence are most pronounced. We found that the maximum
occurrences of seasonal bubble structure are almost all collocated with the most intense rainfall regions of
ITCZ. Such spatial correlation exists not only in the seasonal averaged data but also in the monthly
averaged patterns, which is demonstrated by comparing the monthly bubble occurrence pattern of January
2001 with that of January 2002. Significant difference between the two months was found to be closely
related to the precipitation anomalies along the northeast coast of Brazil during the two different years.
The high spatial correlation between the two structures strongly supports the suggestion that tropospheric
seedings associated with ITCZ plays an important role in triggering large-scale plasma bubbles.
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