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Abstract

The Intertropical Convergence Zone (ITCZ) is a belt of planetary-scale heavy rainfall near the
equator and the ascending center of the Hadley Circulation. In order to study the long-term varia-
tion characteristics of the position, intensity and width of the tropical Indian Ocean Equatorial
Convergence Zone on different time scales over a long period of time, this paper uses monthly
precipitation observations from 1979 to 2017 to calculate the ITCZ and its position, intensity and
width, and analyzes its seasonal and interannual variation characteristics. The results showed
that: 1) The equatorial convergence zone is the region with the lowest air pressure between the
northern and southern hemispheres, and it is an important part of the tropical climate system.
Changes in its location and intensity will affect rainfall area, intensity and atmospheric circulation
in the tropical Indian Ocean. 2) The central location of the Indian Ocean Equatorial Convergence
Zone has obvious seasonal and interannual characteristics, with summer located north of the
equator, winter located south of the equator, and spring and autumn located near the equator. In
summer; the center of ITCZ is located at 13°N and 73°E throughout the year. 3) The width of the
equatorial convergence zone spans about 20 latitudes from north to south throughout the year,
but the fluctuation range between the north and south is not large, and in recent years, the width
of the equatorial convergence zone has narrowed slightly. 4) The central intensity of precipitation
can indicate the strength of the equatorial convergence zone. The value of the maximum central
intensity fluctuates obviously with time. The maximum central intensity of precipitation around
2000 has an obvious change from the average high value to the average low value, but in recent
years, the intensity has gradually become stronger. 5) Equatorial convergence zones in the Indian
Ocean, the Pacific Ocean and the Atlantic Ocean have certain differences and connections; the
equatorial convergence zones in the Indian Ocean and the Atlantic Ocean have scattered distribu-
tion, but in the Pacific Ocean it is an east-west belt distribution.
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1. 5|

FRIE%R A (Intertropical Convergence Zone, fiFR ITCZ)/E NP SAE R A B EA IR, £k
BRI BT 1 i 2 AR R . RIRICA AT X, HIR AR e ORGSR AR AR Z X
ARG B BRI AR A 2 R SR TE O X PR K VG SR FE ARSI FUIRGL AR 4, AT A%
BB R 2B, P AR B &7 A2 SR AR T T I B R . T
R ARV E ZORIE, BN R =K, WRaskiERm s BIRRKIERKXZ—,
FEORATRN TR AU B B0 RN, 27 ED REE AU 52 - Bl - UM AR FH B R 2R,
HAERHIE 5361 R KPR ELBEA AROOR B2 AR [1] [2].

AR A RBoR, LTk, EREEVE R IRE SR & X K KA, (HRdE & XA B AL
AR, BRI AES B, FERATETLT 7°N ik, HEESEZ KR ETNEE RS
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MREERES, JEHMERTEIE). X OORE KRS RE T X, RI#G &R Er~
AT . [RIE FRIE SR G AT AR AN SR R GRS A —E IR, e vE R B E KUE 2\
TR T B A, XSO TR R AN . X H TR X 28 SR e <
niEE B, BTUAER TR RZRE, SFKAEZRWEEN, RN AR T H R R R3], 1
FRIEFR A VN ISR JRIS A R FE AR 5 HoAh RS RGNS A A = VIR R, B iE s
AN s b X P RS IR AT R, i EL6E R 6 X R AR A RO S ) AR A B
S R, FRERR AW AR T A AR R, HRA R RER E R — R IR AR EIIRIE,
TRCARIFIRAGY), =R TEE G M KU LY ARE S R R AR ML, AR
TE A A R T I SRR O 45 M T R [4] [5]

AINCA RS R, BRI IR IR K o FE 485 HoAth R R G RN sk
FAEEVIRIRR. Blan: FR1E b7 KRN G8E 2 B R 0 R R A s @R = R 1 i 2 S8k
Al = FE M (1ITCZ ALY A SR s, 3 i A 73 5 B s SO b i) i et 23 520 ITCZ 5
(AR Ak, SR EIES, S AR m s R AL ss, B 1TCZ hnag[6] [7]. 1 & XAk EARIFRE m b
oy AR Z i AR SRR 715 T8 i i (428 1) T 5] S AR T s IR B3R I ELRkS T 2% s AT 5 s A 7 7
i 2 R 2 7R T KRR, TS EITCZ 4% i T XS R 451 ITCZ Mk, &
68 Tk 5 ) v ek 95 A R T A Al AR SRR, AT A 2R A T 9 2 [8] [9]

2. RS RE
2.1. TR

RS R FLEE = K0, R AEGR RS PR AKX Z—, ST M. KA. JE
FIEGHIN 2 18], Hh X 8 A A SR A AT R S, AL T3 . RGN, JR1E A 4
AR 28°C, L[R2 B AR ST R DR P i 3 ) S v T L B YA AL P 43 A B 483 R A T AR Ak

H AU B R X 1) FRE SR A T I ZE T RAE R AR R AT 40T, BT IR B 2 58 AR AR F/K S
fi 2430 H (GPCP)i& H B& /K B 43 = 5 (1979 4E & 2017 4F), A HE A 57 T2 (NOAA) S AL UL H 4 o
i iy _E 1) % 7 %2 (Ferraro) Geo-IR (Xie) 1 SSMI/SSMIS 4 Z A vtE, T o 65 v 26 J3 (ot v AN il b ) 1)
TOVS/AIRS £ 56 [ K At B HEAT A, BB AT, LUK Rfi b T2 Al T HE AT AL 1E, I 5L T 1988
SF 2 HIAE FH B K i £ (OPI)RAE I A THE AT &1 [10]. B TR SRR TE 1979 2 J5, Arill
PRI B R FEVEFIRL 2 R LAt o A SO BRI ZERM 6 2 B 8] 7 514504 (1979~2017 4F),  BERMR
NGEEE, SRIMER D, W ATERTE AR L AT A AR A R A BT AL X IR & B R . 30°E~105°E, £
FESE A : 30°N~66.5°S.

22. MRAE

ISR A 1979 F & 2017 IR H BEKEEE TR, DK EAFEEARER, i BRI E K
ANV ) ROBE RS DSV R IE SR A W AL B SRBEANSERE,  FF 0 b BN B AR T 48 & iy B 2= 1 FAE B AR
HRHIE . FRER A A B AR EHBOKER RO BRR, HEBEKEMERKMEN ITCZ KEE
KN, BKEBUEA KT 10 mmiday FI3hIX A ITCZ FIREGER .. EEF] T 1979 FZ 2017 EHERE 7
H R ek bt ni FE I (8] Fe A B 2 5 i B AR AL 1K) z-score ARiEAL TSI VEEAT 20df Ab 72,
X7 V2 T SR AR (1 Y 18 AR v 2 (standard deviation) 4T FOARHEAL . SX bR Ak 75 10 T A8 B 0
B RAE A e/ ME AR FTE L, BOA E H U Y0 R B R 1 I ML [11] . AndEAe i A3 FiddlE = (52
5 — BME)FRHEZ, (Zi) = (Xij — Xi)/Si), Hrr: Zij AbrHE AR RAE: Xij AL RE. s
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MACEERSE 0 LN, ZRMEAT 0 Wllm TPk, ke, Z8EENT 0 WK T FEIKT;
AR HMEIE T 0 FoRBHI- T 297K, S 2 i 9~ 221 K F o

FEVH SR BN LR B B8 i I SR BE TR RNy, 225 R AV o [ i SRR K o 3, T T IR A 9 AR R
TR B MR B R R T ARIEIZERTE R G 70 A0 B LA ISR BE AR, i 5 8 BV VRV Tl
M4 BT I S KT 10 mm/day (R TERIIN, RIS SRR IERE S N SRR AR AL, 3D
KAl bR AL AL BRAS BB A JR 8 5 A 00 9 5 Ol T RS ) i 2

3. ARGR
3.1. ENEFREEAHNETNEFRTIRFE

3.1.1. ENEFRERATHRFETERHE

RERR AR R AL R RREE S . AURRIRII AR KSR, BV SRR 1 T3,
SR SR RGN E L RES S, (HARER G IR S KA ES N E R 2 N/MEE S, TikEE
ZrgdeREa[12] [13], BEATARE AL, AT 7RIE AR « A SCER s it FU G ED VR 1 AR 5 B s 1)
FEAT R BRAR LR, HIFF XS4 7 30°E~105°E £l 30°N~66.5°S. ASCHIF] 1979 4E % 2017 4 4L 39 4 [H]
P BV VER A K R EAE, 1530 7 2 PR FR/MER AW REE . A B DU LR ER LA,
K 1 poR, ARESRGH DAL RN T 2°N, 112°E FEEREDEE R PUEHhIX , FRESE & 5B /T A
Pk B R FR, Bt AEsREE KT 10 mm/day (k& siid oy ITCZ HIALE, v LLE HFERIRAES N RJRiE
B LA T RE BN JE P W [X (5°S~5°N), FabEEH Ti 10 DT, [FIRAEFRIE BN e X B
A B ER e X [ P AE T ) B /K SR AN K BRI AT o TR FE R R BN BE R 2R P88 1BAE 7 PR
AR TESE A B 5 B 2 AP IPIRAS N B EER G AT LU, AT A (BT B[R] FRUBE b AR AEAR L o
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Figure 1. Annual average distribution of ITCZ in the Indian
Ocean from 1979 to 2017 (unit: mm/day)

1. 1979 ~2017 EENEE ¥ ITCZ BIFE T D RS (BB AL :
mm/day)

K 2 R T IBEA R K ED ARSI, WTOE W, EARZET, W RERE S
7 ¥ 07 B AT 55 SR AL B AT 5 35 (122 5% . R IE AR 7 1) PP o7 BB TR T FREA  BEE JE PR IX, ey
TRBAFES IR, KR F A i/, BT ITCZ B985 (10°S~5°N),  [Al I Bk B ek
HbBR R R/ MEE 12 mm/day. 2R ES AR s), XN ITCZ A2 T/RIELILHLIX, FREfEA
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WE,

AL B AL T4 —a7 (18°N, 93°E), Ml EFER AP /AKIR S B FE, W KERERE, WA
TEWAT W, E 2 ITCZ oL oK sEis 40 mm/day, BN ITCZ JFEA48R, 6~8 H ITCZ #E A SREL;
[ AR B R A T R K, B TR IERIL, JEF T 30°N FfHiL, FadbEsiR 7ik 30 . BKFEfE
B & KBH B s R, ARIERR A IO AL B AR R R E e B R P X, AR5 A o B SUH ]
BN T 5°S, 110°E M, {HITCZ SR LbHEZTA AR, SR OB BN S H38—5%, M
BB OMEl — e RIS . MATEME KHES St 00, FEmEHEE IR E LU e
RS, E Sk R e B JE P X R AR A, X ITCZ 7 F 25°S~3°N ZIf], FRIEE A
(B K O B P AR RKZRARALL, SRS . N R A 2P 1 B K B T A3t 510 Ay I Vo AR
A B R RACREE, SAckUL, HEREmIL, AZFEWEE, BT RE ML [14] [15].
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Figure 2. Average distribution of ITCZ in different seasons from 1979 to 2017(unit: mm / day)
2.1979 F£~2017 F ITCZ EARRZH TR HIRS(EBAL: mm/day)

3.1.2. 1979 £ ZE 2017 FFRIZEEE 7 B ITCZ BZEILAFE

ITCZ fhf B o ik EREE K E b shmitesh, B3, 1TCZ MALEREA LA T/RIELL. 1M
B /K 2 HVE B A ITCZ MR sl [mlbRg, sREEHhOfE 0°~30°N LA HE IS Ao BA L, — MR T BN 1
AP HIX R I O PG R X DL T R, 9 EIA 35 mm/day, T RE DAR A ENEEVE A
BA K. EZ ITCZ by, EIREFE AR <At 7Y F A ) efmik, AR T 72 3 E 74 i X %
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ASCHEFRIES 7 F B, #iy B RV H 2R R85 G AR IR H I R 55 P B RS I 4
Uy, G54 N RN R IE SR A I 0 AR B RRAE AN R . 1) 1979 & 2017 AT B I AR E R A 1T
Bl I — 8 AR BB AARFAIE . 1990 4R R, FREHR G VS AR B, ok 1986 4 f ) Hh BLFE B EE
ByAnghfa—a7, WK 3 s, KSR O MR SIIKE 24 mm/day. 1M 1994 4 B FE A FREK & 17
G FEAE FRE DAL HE XA FE T T LAR A IS KRB G, JF HAE 10°N~25°N HIL 5 A, il T
ERE By pais . EPRERAbdt. MM, o E e yRE A E i A, ﬁL%A%E’J%fZISﬁFﬁ
K, FACTEEIE R i 20 N26RE; AHEL 2000 4FDARG, JRiE4E G5 R AL VE E 7E 2000 4 )5 AL 5 . 2)
IR AT ERFE, 39 AFH R iy B REVE JRIE AR Sl O AL B A L N ARG IR AN B Jj'gzl:u?
20°N PRHUT o T B R oL R FE A H B — 58 IR B AR A RFAIE : 1990 4 LARIT, 3 48 & 7 (1 e K L i BE IR S
1M 1990 4F- % 2000 4[R]3 FE B 1G58, 7£ 1999 /5B R &l A B 5o, ik 45 mm/day, O E
AL T BN R B ) PE 3 X BT, P K m Jb78 e Y FEAS K. 2000 4E RS, AOosm BEAA I A4, IR
Ko B ek 55, e ME I 2012 4, SREMEARE 21 mm/day, I ZRIE SR A Y0 FE AN
(10°N~25°N), [FJRF7EEDFEE LA BT A 55 PR B /K S ot o
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Figure 3. Distribution of ITCZ in July of typical characteristic year (unit: mm/day)
3. HRMEIFES 7 AR ITCZ I AR (B AL mm/day)
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3.1.3. EE ITCZ RFAFILIBE RIBFIHEHENR

s B P AR TE AR A s TR R RO s B A B R AR AL, BT B 1TCZ SRS B A ] 4
SR Y, XPPAERR R R RS AR A 5 K RIS A B AR RO R BHEDEEVE ITCZ fo k0o
R 8] 74 B (1979~2017 4F 7 HRAESREEE) AT A1, 2000 SE R J5 1 0o i FEE A7 W S5 140 FR P 2 i 1 P2
I RHEAS . 1979 H:~1990 4F, ITCZ f K Oo B E m IGER I, 7 1982 41 1983 HEZE 4k Iy AF Fa i
I, FEAGEE] 39.6 mmiday, XSRS B/ ME HE EILTE 1986 4F; 1990 4E~2000 2 [AIf{1%E 10 4 ITCZ 504
AL BL 2 N — AR AR R R B A0k, R AR I 40 mm/day FIAEG HEIE 5 Ik, FF HLAE 1999
A HE 39 FEH R KE RIE 45 mm/day LA 2000 £E S5, S5k R H B R I PG, A4S 2008 4E[H],
HL SR — HL 2 DURCHIRES, 1 2008 4E~2017 4, ITCZ 5% AR (IliE B 5 R AN 1990 4 LARTAHAL.

B HE bR UE AL A B A D5 AT AR HUBAE 1ITCZ AL 3 5 P 7K T (i BR AS o A SCfd
(1142 z-score bRUEATI S 7%, IX AN 7825 T I 0 B5a (0 (B RO b o 22 04T 508 o bt Ab, & T8 R
S B AN B IMEARFN B L, B H O Y BBl 0 B R R A 5. ANIS] 5 AT DATE R Y, At AL 2
HE AT BESH L F—8,  HORBIR B AT G A A L. BuEbri b 5B EfEge 0 BT
W, BEREAT 0 PR & T PR, R, ZEENT 0 WHFEIRT FEKr; LR EE
T 0 RoRHET I, e M B35 7KF . RIS, 2000 SE01 fa 1 0 B 8 G B 2 1R %
A%, 2000 SEFT) ITCZ ol s BB A = 11 357K °F, M 2000 4F 5 R EEHEA/NT 0, FIR ITCZ Hb
SRITREAMC TP, FIRERILL ITCZ Hror 3 B (1 4 BrAR AL AIE L i 3%

48.0 - Lo v v v 00 Loy v 000 Lov v v v bev v s

% /’\\ Ml
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year

Figure 4. Sequence diagram of ITCZ maximum center intensity
from 1979 to July 2017
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Figure 5. Deviation between center intensity and average level
year by year after data standardization
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Table 1. System resulting data of standard experiment

® L ITCZ & AP LBERERE TSR FHHR

FA i 25 15 54 FA {LTTESE (=
1982 1.09 1999 1.97
1983 1.08 2001 -1.22
1986 -1.17 2003 -1.32
1991 175 2006 ~1.42
1992 -1.16 2008 -1.31
1993 1.74 2012 -1.70
1995 1.70 2015 1.02
1997 1.28 2016 -1.11

ZT AR HEAC AL EE, DU B Fe B4t E KT 1.0 VRN ITCZ S Kol SR gs fbniE. M 39
SEENEEVEITCZ (Lo BEAE T AL, JLA 16 SR BERER T 1.0, JF H ITCZ Lo & 57 % iR aE 3L A 8
, SHMIENAT 8 4F, HARNAE 1, mbal W, 4190 H0T SR 2T Bk A . Horh 2000 4E 5,
ITCZ rhCasii 5 H B ER 5 i 1) S (i 55 1) S5 35 R A8, 2000 4E 7T, WS TRELE IR, Roaiokd
O AR R T PEPRESHAEAE: 1fi 2000 )5, WMESTREEIGE, Rt omEER N T FEPIRE
AL B . ITCZ S5 ik A7 e ot BILAE 1999 4F, 454 K 3 vl L, 1TCZ By KOs I KA, X
S O BRIk B 5 R, FEHEIA 1.97; MR ITCZ S I 959 4E e 59 U BUAE 2012 4F, X ITCZ )
RO RN, AR E-1.70,

360 | NI A A A Lowov 000y | I A A Lov oy

w w
o w
o o
e |
T |

Intensity index

NN
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Figure 6. Time series of annual intensity index of the equatorial
convergence zone of the Indian Ocean
6. ENEFRERETHEFREIRKEFE

N T Uk B AT B BEVE 1TCZ 5 BE R AU AR B AR A AFAE , X L0 1E T 1979 4F~2017 4 ITCZ HIiE 4 ik
FE, HEENREVETEE L 7 H SR EEE KT 10 mm/day BIAS BRI, 15 B HGHT B R R IE R A R FR AL
. B 6 mkn, SRR B O A AR 2006 4F, M n B R EE 333, X N 5 EE R AR /MK
A 169 £ 2004 . HH TR ERE AU R AR T LIE A ) ITCZ M AmdalE, 4568 1aJLEH,
P ITCZ 13 FE R R it P 5 R P M B 7 8 AN — B i, L 2006 AT 23 mm/day 5K
HHC BB TR 23 A7 30 B 20 R AL S AR K, T 1T CZ 3 BBl A5 B A4 %o L [ w0 B B2 AR e I, 5 B Atk
30 mm/day DA F. I HAE 39 41 ITCZ M5 FEFRECR T 280 HIAFE A B 6 IR, F& 1 2006 41k 43 il
PULE 1987 4. 1997 4. 2003 4. 2014 41 2017 4F, [AIFFRAL R 20/ T 200 )4 I 5 ¥k, 434
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& 1979 4F, 1981 4, 1985 4., 1989 iR/ M) 2004 4E. T &ainr s, H 1979 4£3) 2017
LK, ITCZ st B IRE— H S MSS I N p s, [RIa] 00 H RSk ITCZ (58 B v] RE 2 RR AR FF
—EKFIIHER .

T FRENEEVE \TCZ SR FEFR S P3P IR B R A, RIFE(E A z-score FrEAb AR EE 1T J7 25
PRUEAL G AR AR AR IS8 0 LR oksh, BRME KT 0 WHR & T FHKT, k2, ZTEHEN 03
B S E AR TPk INEL 7 nTRUEMTE th, H SR E A B AT 5 A 2R B E 3B LR — 8L R
PN B M R 00 558 B H8 08 9 i 25 - 350 /KSR FS o AHTFI B 1979 4R 21 2017 4F LAk, ITCZ BIRFETR
Hwm B0l — B2 g 0R, JF H4k 2004 45 I 58 W 95 T-FEPIRES &5, 1 10 45 H 5 % 554K
BB, A 6 AN B & H R R LAE 1ITCZ 59 (i 5 (B 50K 2 RE S LU K B . T
W ITCZ s R HUR B 2 B hr A AL BRI R B, 25 I A U Aty B BEVE 1ITCZ s BE R HU B8 ik
() HE AR .
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Figure 7. Deviation between annual intensity index and average
level after data standardization

E 7. BRRENEREBRERES K FHREER

BT BT, 0SSR E R T 1.0 fERM R ITCZ 58 i B P8/ P e, XS T
1979 4E~2017 4EENJEVE ITCZ W58 E Fa 5 BORGLRF S AR AERIAE 0y, H3k 2 AT 43, 39 4E IR 4 i itk
AR fE A 12 FREER4E R T 1.0, (A EY 30%. 11 B2 AEEDEEVE ITCZ i B5IRZS W A0,
39 4E[A], 1TCZ 5% 3 W M a4 & L S5 FR 7E 1979 4E~1986 4F, FfH.7F 1997 4EJ5, ITCZ s/¥ A M FH
R I 2 R REAR RIS 2004 4F 5 (58 70 R S5 AU X b o Fodh ITCZ 579 i 3 F HLA 2 bR o
KB S EE A ILE 2006 -0 2014 4F, i B 4EE0S Al ik 2.49 F1 2.43; XFRLFIAE 2004 4 1TCZ 553 w55
HmE4E80K%-1.85.

Table 2. System resulting data of standard experiment

3 2. ITCZ BB R R B IRBE T IRTSHFENRETRL

A i 125 5 4 A i 125 5 4
1979 ~1.56 1997 151
1981 -1.61 2003 1.40
1985 -1.56 2004 -1.85
1986 ~1.00 2006 2.49
1987 117 2014 243
1989 ~1.61 2017 1.48
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3.14. REHEFFERSTHSEER

IRIEEE G E M ESEINRE 1) ETE S, R AR RG M EZA A5, HEIFIE 542 KAk
PARSERRZ W AREE S, MRMEFTHEIL®E), HREARIZR YIRS R . JRiE
T Ao B R 0 (1) 73 A 2 s e A s T DX AR K X3 5 FE AN R AR RUIR L, AT 3 s > iy B 28 4 B
(RN S8 o AN SO LA AT 1 R R B S VR SR TE R A I AR B AR A RRAE , DR DR I 32 4 SR 5 R
Wi FE UL R AU B4 BT A9 31 39 AR AR FRASAL FE AR, R F- 741 BN S VE IR R & & M S E A2 AT
E—EM R

e 3 PR, BARKRE , B 2R LV AR e G (1 58 BE AR ra JL s R 1 20 NERBE, B SR REUN T 10°N,
JEA RIS T 28°N, BJE ETFEANEEA KR, JRERRE S 1990 F 5 —BEam g il e, &
ARG HBLAE 1996 4E A1 2007 4F, Forh i Bl f %6 10 1ITCZ AL A — B AEAb R 5 31°N /247, 1] 1984 ££~1987
fEL 1997 :~2004 S FRIERR A v AR RO . G A T WA, RSRJUEARER A TS UBNE
YR GG R[17] [18] #Aviy B[ VAR TEHR G iy () B h OB A 2 AN B B, RO ERD ITCZ 1
LA B HE AT 13°N, 73°E BT: 11 39 4, Hufr B AT 20°N, 90°E T AR 4 L 15 K,
AR B 38%, Fidb 2002 4E ITCZ Fy O B — B AR @ 21 118°E 4. FRilfE & sk oo
o P U0 A PR AR Ak L B B I, B/ IMELAR 22 21 mm/day 17 B K AE A1 iEiA 45 mm/day, H A5 & KT 40 mm/day
HIAFEA 75 1990 4F~2000 4[] LA 2 45— B IS 5 ik, i ek O s B ACE — e 3 i s, Ik
TEHR Gl [0 5 i B KB =y I8 333 HYBILAE 2006 4, KT 330 LA 2014 4%, 5@ m ik 331,
M0 5 B T A /MK 22 169 HHILAE 2004 4. MIZ A BT B BEFE AR TE SR A5 I 95 FE iR 5SS 8 ol nT LU
& SHC R IR — & AR M.
Table 3. Overview of width, strength and center position of ITCZ from 1979 to July 2017
531979 E 2017 £ZFE 7 B ITCZ WFEE . BERPOLAIERR

_— ITCZ ITCZ ITCZ KR ITCZ f{%f;‘z%‘éiﬁz ITCZ hohr ITCZ haohi &
mMA JeR (mm/day) (K) (£ %) (&)%)
1979 7°N 27°N 34.98401 180 13°N 73°E
1980 10°N  29°N 38.21021 215 13°N 72°E
1981 10°N  30°N 31.4283 195 14°N 73°E
1982 8N 28°N 39.67278 212 13°N T4°E
1983 9N 27°N 39.61118 243 12°N T4°E
1984 10°N  30°N 34.59972 213 13°N 73°E
1985 11°N  29°N 26.81089 180 26°N 88°E
1986 10°N  28°N 24.85946 201 14°N 73°E
1987 13°N 29°N 34.26694 283 20°N 91°E
1988 8N  30°N 35.91585 274 13°'N 73°E
1989 9N 29°N 28.35783 195 12°N 74°E
1990 10°N  29°N 28.20009 205 20°N 93°E
1991 8N 28N 43.96852 224 13°N 73°E
1992 &N 27°N 24.87674 204 12°N 73°E
1993 5N 28°N 43.89304 230 13°N T4°E
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Continued
1994 10°N  31°N 38.54315 267 18°N 93°E
1995 6°N  28°N 43.63858 235 13°N 72°E
1996 3°N  30°N 32.28294 233 12°N 73°E
1997 8N 28N 40.92524 296 13°N 73°E
1998 10°N  29°N 33.30723 249 20°N 91°E
1999 10°N  27°N 45.38377 246 13°N 74°E
2000 10°N  27°N 29.57269 203 12°N 73°E
2001 12°N  28°N 2451365 238 18°N 93°E
2002 11°N 28N 34.71928 253 16°N 118°E
2003 9°N  30°N 23.84372 292 13°N 74°E
2004 10°N  28°N 31.68043 169 26°N 91°E
2005 10°N 27°N 28.45317 247 13°N 73°E
2006 9°N  26°N 23.19903 333 20°N 92°E
2007 5N 30°N 29.08238 249 21°N 91°E
2008 10°N 28N 23.92536 239 20°N 91°E
2009 9°N  27°N 35.51673 261 13°N 74°E
2010 8N 26°N 38.09362 243 13°N 74°E
2011 8N 27°N 31.63967 247 14°N 73°E
2012 10°N  27°N 21.34885 243 20°N 91I’E
2013 5°N 29°N 27.83428 223 12°N 74°E
2014 9°N  25°N 28.03072 331 13°N 72°E
2015 12°N  27°N 39.23317 255 21°N 92°E
2016 11°N  30°N 25.24011 217 20°N 9I’'E
2017 10°N  29°N 27.99535 295 20°N 93°E

3.2. EEFMAEF. KAFRERSHFEHNXAIMEKR

3.2.1 EEFMAFFRERSHFNEURANSHKR

KPP IR B IIETE AT AR IR AR DL, AN B BEE A 3 — 5 (R 3L ) AT
M. N T BB KPR RIENEEVE ITCZ HIARMARHIE, 5T 39 SRV BPIRE T KV 1ITCZ 1973
ATIRBL, Al 8 Fow, AP BRI R A B AT RIR AT AR T R A, SENE A
E LR RO BE R ITCZ AR E+ 0 WR, BARVIHDIR AT, O AL E — R TR S it
P X ATENEE JE PO IIX s TMHENEEEE ITCZ o3 A WM X R85, O B — MR - SV e s [X Y B E
JEVRIE ARGt 5 PRI ITCZ I FEREtRAHZA KR, BIALESBREEE 20 ANEERE[19]. T ED L REAN R T4
SO H REH R HRIE : EA1% H A FEPIRE N ITCZ By KL EHANK, 4ERF{E 15 mm/day /c4i .

(5 IS P KPR 9 B P I AT A AN AT 2 IO, 4% E I S A IR BL AR [R S

Wi 5 I DA BEAN L ER
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Figure 8. Annual average distribution of the Pacific equatorial
convergence zone(unit: mm / day)

8. K FFBREATHIFETIDMRILE (AL : mm/day)

3.2.2. ENEHFMARFFERAHHNELRASER

KPGPEAE TR kP, ATk dES R JLSEPR R Z 7], FRSF¥E. ERREVE L
A ATIRIAT LR SRS X 5. RIREE I 39 4EAEEBPIRA N RVERE ITCZ HI4- A4 (& 9) vl 40,
ITCZ 7ERPEEE LI AR HEAN BN B FAT ARG AE T ITCZ Y68 o A X VERRAE B I 2, — 2
SRS AER RPN AL KPR R E P X, T ORTER) 1ITCZ m AL Ya A ZE 8/
PSR T ORME 10 NERRE; 1ITCZ Wb B2 ITCZ e KD FEIAT B, WAEFEPIRES NV, KF
PETCZ H O B — A T SR N AL X, 5 RSP A B AR AL ) 5 3B AE T AP35 IR S R 1
KA AR, R 15 mmiday . 7318 X G = KA HEVELE A K PR SRR AR s,
X A ER R IR I R GE LA SRR EAT R

0w 60W 30W 0 30E

1 23 4567 89 10111213 14

Figure 9. Annual average distribution of the Atlantic equatorial
convergence zone (unit: mm/day)
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41. FBL

RSO FH E R A T PR T R A (Y AR B /K S5 52300 H (GPCP)IZ H FE/K &4 i i A3 21 1979
SEZE 2017 ARIE H BKEdE TR, MUK E N EESRER, U TRERRE, o TR F R
V) R _b- Aty B P ARl A A iy I, B SR PN 5 B, ZELEER b, 73 B AR5 & i R 2= 5 AR B AR A ARFAE
KRR G B 2 RAGRE 3, ASCE BT UIR T4 7 A ENREE RERR G 01, I R4k

1) FriEsE G R R EERZ MRNER S, SURSARIHLX, @ PSSR 1 3, R & #h
TR R G BB G A) o e B BRGS0 AR A 2 s RAGHY B FER R /K XI5 B R R SRR L A A
b

2) A EE R AR A O A B B A TR E R, BN TRE L, AT ANE
PARE, TR T ARG T X o B O AR 2 AN & L b, MFTIE IES: 39 4 7 A IR K
P eT1S, B KO A R & O B R AT 13°N, 73°E Mtir, HEFFEREA
HO A B AT B 5 TR — 2 B, TR AR TR B/ 5N

3) —MIEULR, SRS R AL T KL 20 ANAE, {H 5 BE R (A4 5 AR PR AR AL I S AR
fiEs B2, FERREH AR T 10°N, bR REUT 28°N, FALF B aEEA KR, (HiFRIMER
By v FE A AR G K P IR S B

4) BRSO RN AR ERRE G RS, SO OB B PR R B, AR TERE A
TR e/ ME R A 21 mm/day, 11 B AR 2 A 45 mmiday . 1990 SE~2000 1] SR AT A 5 i DL
BRAKSPAAAE, 2000 AR5, R rOom B LB R PR, — B3 2008 4F HhCo i FE 1 2k 4 R i 1K
IPIRAS o B[V 7RI 58 7y S oK H O BB FE A7 7E I 2 AR PR ARk, (RIS EAFTE H 2010 4 23 4 (1 AN 1 o
MK S . ARER A SRR T 10 mm/day PR »5 BT AT DAFRORED VR SR R4, R e B K
I ik 333, HHELAE 2006 4, AH S0 EEARHUR /NHIKE 169, HHILLE 2004 4,

5) EIEEVE. PRI VEYE b1 AR 8 Ay (1 DX RN R 20 il A L [ 20 A7 1 b DX P AR 7 B3
FERRTEFEARAL, 02 RROUS A, TP LI AR IESE & A RHE R R ARG R A . JF HAEAE
SERPIRES T =R A8 A (1 oK HR O s R EREAE 15 mm/day 7245, SREEAHZEAR K.
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e, FERETUE ZRE R B G AR OU . ASCHBETE T84 7 A ITCZ 1916 oL, B
Xt H A A A BEATIE b M 7T, AURMACERIEA L, SRR AT e T R E IS Ay, B eRas
R EAESYE, T RIZBE YA F IR EAR S SRR . D8 S hLe s B R/INRFAE, 23 #7 BN RE A
TRIEHE B I AR PR AR AR

&5k
[11 i, AN, SERARA R BT Rl S S KRR R RIS R R[] EAE R 22 (E AR

DOI: 10.12677/ccrl.2021.106069 596 SR AR


https://doi.org/10.12677/ccrl.2021.106069

M, FIih

[2]
(3]

(4]

[5]

(6]

(7]

(8]

[9]
[10]

[11]
[12]

[13]

[14]

[15]

[16]

[17]

[18]
[19]

2£h), 2020, 50(4): 1-11.
Mramag, (e, £, malor. AR BRI SR 4 bR A8 i K AT 0], e 518, 2019,
50(4): 765-776.

Lashkari, H. and Jafari, M. (2021) Annual Displacement and Appropriate Index to Determine ITCZ Position in East
Africa and the Indian Ocean Regions. Meteorology and Atmospheric Physics, 133, 1111-1126.
https://doi.org/10.1007/s00703-021-00797-y

WU, Mokte, ERE, MR BRI RGE R  I000E ARURE I o R SRR []. AR
224, 2013, 29(2): 198-206.

BN, BIRE, (VSR 2. B ITCZ S5 AR 0 B S JERS N\ 1t re ¥ 34 SURE(TC) & sh I AT RSz [J]. K
SRk, 2017, 41(1): 1-14.

M4, Tim Li, Fu, X., Luo, J.-J. EJEEFEIESAH B4R Ry B 2 RS IR ARSI md]. KAFRE, 2009,
33(6): 1123-1136

Lin, J. (2007) The Double-ITCZ Problem in IPCC AR4 Coupled GCMs: Ocean-Atmosphere Feedback Analysis.
Journal of Climate 20, 4497-4525. https://doi.org/10.1175/JCL14272.1

Zhang, C. (2001) Double ITCZs. Journal of Geophysical Research: Atmospheres, 106, 11785-11792.
https://doi.org/10.1029/2001JD900046

Exx, HRGR. AREPENREE ERINRAH 5Z AR E T[], S, 2015, 46(2): 241-247.

RE M, 3. ARTEENEFE-R TR KGR A MG ARG ENSO FH4E 1. BORMT[I]. KRR, 1998,
22(4): 470-480.

FIBETI, k. ERERR IR T AR X R IR HIAL). U SR BRI, 2004, 9(3): 435-444.

R, R, BaRE, KRR, EEE, VB, BT EEARR TS b E B R R R O RN AEARR
L[], KB EER, 2009, 67(4): 549-560.

Chen, G.X., Han, W.Q., Li, Y.L., Wang, D. and McPhaden, M.J. (2015) Seasonal-to-Interannual Time Scale Dynamics
of the Equatorial Undercurrent in the Indian Ocean. Journal of Physical Oceanography, 45, 1532-1553.
https://doi.org/10.1175/JPO-D-14-0225.1

Kang, S.M., Shin, Y. and Xie, S.P. (2018) Extratropical Forcing and Tropical Rainfall Distribution: Energetics
Framework and Ocean E, Kman Advection. npj Climate and Atmospheric Science, 1, Article No. 20172.
https://doi.org/10.1038/s41612-017-0004-6

FVEFIR, (TR, ENSO L5 B FE Vg 200l 2 JURE AR B A P B Lt S e ma 0 i ALk R 3], K4 RHEL, 2015,
43(5): 858-865.

Byrne, M.P., Pendergrass, A.G., Rapp, A.D. and Wodzicki, K.R. (2018) Response of the Intertropical Convergence
Zone to Climate Change: Location, Width, and Strength. Current Climate Change Reports, 4, 355-370.
https://doi.org/10.1007/s40641-018-0110-5

Zelinsky, R.C. and Zhang, C. (2019) The Relationship between the ITCZ and MJO Initiation over the Indian Ocean.
Journal of the Atmospheric Sciences, 76, 2275-2294. https://doi.org/10.1175/JAS-D-18-0327.1

FIR. 23R ITCZ SRR IEMF R[], R4 53R, 1988(2): 241-245.
WRZURE. BRI . 2R RURI 3R S B R0 57 R R[] HuBRRL 20t g, 1992(6): 97-98.

DOI: 10.12677/ccrl.2021.106069 597 AAEAR I I i


https://doi.org/10.12677/ccrl.2021.106069
https://doi.org/10.1007/s00703-021-00797-y
https://doi.org/10.1175/JCLI4272.1
https://doi.org/10.1029/2001JD900046
https://doi.org/10.1175/JPO-D-14-0225.1
https://doi.org/10.1038/s41612-017-0004-6
https://doi.org/10.1007/s40641-018-0110-5
https://doi.org/10.1175/JAS-D-18-0327.1

	热带印度洋赤道辐合带的季节和年际变化特征
	摘  要
	关键词
	Seasonal and Interannual Variation Characteristics of the Tropical Indian Ocean’s Intertropical Convergence Zone
	Abstract
	Keywords
	1. 引言
	2. 资料与方法
	2.1. 资料概况
	2.2. 研究方法

	3. 研究结果
	3.1. 印度洋赤道辐合带的季节和年际变化特征
	3.1.1. 印度洋赤道辐合带的季节变化特征
	3.1.2. 1979年至2017年的逐年7月ITCZ的变化特征
	3.1.3. 逐年ITCZ最大中心强度及强度指数概况
	3.1.4. 逐年印度洋赤道辐合带的参数概况

	3.2. 印度洋和太平洋、大西洋赤道辐合带变化的区别和联系
	3.2.1. 印度洋和太平洋赤道辐合带的变化区别与联系
	3.2.2. 印度洋和大西洋赤道辐合带的变化区别与联系


	4. 结论与展望
	4.1. 主要结论
	4.2. 存在的问题与展望

	参考文献

