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AR THAE-SH RN PR DR EES W (Double ITCZ) A, H 3 iX — MKMW E NS HERBRE
W EHRAT THH 0T Double ITCZARZRERAF R FEREFILAME RN K ITCZHAR, XEHEEE-
SRRERNPHREAEEN—-FREAR, SLXFEEF HHE Double ITCZ R HFEHRF —FEA. XH ¥ LR
WAL R, 58 T Double ITCZ AR EERAE, 53 B K K R BHTHBAT, BRI FERE B0 A8
XEMBTET BT NEEARI MR AIMEREETARE . SR BKE ¥ BSHE L, Double ITCZ £
— I RENES, ENBIRIBEANARPFERBXAERBIRERFEICSHEMAR. BERBRES
PR BRXYERIERRATBNER MEXZPRNREHRERERFESFEABRIBSSE AL

wAER

XA BEE- SR ATEAN ABRE .Y PR

1 5l

LA 48 A 4 (Double ITCZ)BLA , & 78 78 B
M RBEEHNNE, XMAREEFEBFAUE
b EEHBAETKFE, HERTF, KPER
ITCZ %474, 5 i F 2Ok 3, B TN F BB R
R K — B i iE] LA AT HOARBIEE AL T R F
HET R A R E B AW (SPCZ) , INA R K FHEAR
FAE ITCZ, BIER T EWNEN, R K FHEDRF
£ ITCZ, AR B FHES (3,4 AN, HHKE
K EBEASTHN ITCZ, Y e HHMEENS
it % ITCZ £ RI# B Double ITCZ, #R i, 3XH Fr ik
f“Double ITCZ” 4§ S48 b iy W 1 48 & H 3L
£ MELEH-SBEEXFHAN - ITREAR,

Tt

« AT 2002 4F 6 A 26 H B METE 200249 H 16 B,

MERKPEEEHFEN - XHIFRORFEAS
W, HIEROME R AW EFRHARIEEE WL,

Mechoso ZRIE HE T 11 ME-SBAERM
IR 51 M, Double ITCZEZ T HEBEGH
B-SEAEXPEAGA, BB EKX P TR
M)A, Double ITCZ EMK . BIR . BRELZNE
Ao HEHEOER,

e E B 2B K S Y B R T FGCM-0 ¥
G- SHARERP (FTXPHFERANTR)BEAT
Double ITCZ L% . T LAREKIZH SST R %E
¥ %8 —TF Double ITCZ Bl # F A< AL

FGCM — 0 Bl 5 R o, KOF ¥ X £ 4 F
B KER A BR 10°S BHE 4 B — KRB AEKX
(H 1c), HEEMNERX —ERHE 110°W ik,

PR B X E A EMHE T (G2000078502) , F EAEBEMIRAIH TR EE H MM H (ZKCX2 - SW - 210) #4 F B K B L3

6 % HF %5 9 H (40023001),
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(a.1979~1997 4E MY 4 F 39, b. Spinup B4+ W58 70 £ B
877 FHEY,c. FGCM BN 55 20 £ D% 29 ST )
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SRELX 12 mm/d, 546 RE ITCZ X 8 # KT i
T 6% B 0 0 AR Y o 20 TR 25 R S o R K I S
BIRRHAR ., MMBIREK EEEPEFRERK
T (R AL E BRI ITCZ ARG H R SPCZ B &
WL FERE ITCZ X (H 1a), AR KFH# 10°S
BHE N ARBERA, 5K, BEHERL
SST #4375 (B 2c) th 278 B K F ¥ 10°S B 3L
— X EERBEW,28CEHEELAHE 110°W, [
B, 7E AR E K X B — A AR T B2 K
XEWMMW B SST A L thF R AZEH (A 2a),
B 7T KSEEEM R EES, W B SST HAEdk ¥
B 10°N Mk B R E W, X 5 ITCZ MR AL, M
B ERNEBAE 5 Z MR RERT,28C FiRELk
BAME 150°W BHHE

Double ITCZ I W HFEFEB KA 5 LA
BHRERAEZE ERSEXBR AL RENEEZ —,
SIRTHEZRERMEM, & B AP I # 6 8
Z—s
FEES B # Double 1TCZ BLE X — o] B B
Mechoso %12 #F 1995 4B @ ot M4 11 ME-SEBE
BREEY, HEFENE,X 11 MR ERED
BMAKEREMHATE SSTH, FAX—HR A
AEtiE gt e —REYREER EE R
ANFE: EWEE RO AR FEE-SMHEE
A, X THAZES ITCZ MEMEE K,
Philander'® ZEBF X 4 ITCZ FEM FHE UL
X — A - R ELAE AR X PR R SR
PSR FR B, T i b B T IR AR TRV AR R R
KFEHERTBH ITCZ MTAHER, XA WA S Mo-
choso MM A —2. %t GFDL # i B # 17
HEHIE 4 2 BT Double ITCZ B4, NN & I
EMAFRETEENE-KHEIERNRBEILH
ERRFR ST, XM RBILE S AR FELE.
Kiehl!* ] NCAR CSM #3X % 78 oA S ¥ B8 b 3 17 462
BB & BL T Double ITCZ Bl . 7T 3 SST W
ERRF AR T ABEMBEGEANRTOER
W R . SRIABIA P S TR R E B BUR b
KfFRm @R LK, XEMR T HRIE SST ¥ E M
45, SST 45 BF BB AR S B0 1 ¥ 3R 46 8l XUBY N 5% , 26 T
{5 15 e [X 9 i B 3, B K P 7 SST Ry L™
HRE, YRBAKIMHEMERNMAITBELE
WE, MR ANBEEANERIERKRERTE
BN, FRATIERENFEISET SSTH

(F=38

DAL SXSeBFT g5 5, 48 T — S0 % i 19] £ 1 AF
RERMBBE MESHENELEME, 10 Mechoso
A Philander £ 3 T - EEHEASHER, St
ZH IR 2 7T B 2 Double ITCZ [8] 5% i JR B F
. HEAKHREEEET Double ITCZ ¥ &%
RO, BB RERSR, I AERSIFES
REHBETHRAERTR, A KEHLTE
ZEPERSME- SR, HEEATBHYHEDTE
ST . CPFH WX EF A RFE—EEAD
TAHE, BH % ¥ o 3B WS A1 B 43 A7 Double
ITCZ B& LB M T B AR AL R R, LA X
PRIX — 6] A E B B .

2 BER RAFMRE

EX—HR AR MERAE CMAPS K ¥k,
Shea 21919 SST ¥kt ,

B KM E T R R (OGCM) B 4 ) &
L REK IAP 5 3 REREBERRER, EH
KER R M= AR 63 B M AR EER
(&7F% T63) AHF, K FHEEL R 1.875° x 1.875%
ERZEEFEE 30 E,HP E20 BT 1000 m #
BN, XA ER RN “L30T63”, L30T63
RATHESEERREAN“GM0” R H &
P FEEERBTHE T Richardson I EHR
AR,

L30T63 B H L4 T 1160 a, R H Heller-
man 1 Rosenstein''®} XU i 77 3% 38 #1 2 F Haney!'!!
ARBB KA S 5RIE , Haney AKX EHGEE H A
B RS AR N COADS! I ¥Ek B3], MR AR m
A SR Levitus I BERIRE . 7EX — 8
SrHyJE I, B R B ME AR A, RUAE SR I A # R 36
HEER A, WA ST LUEN R
JEIRE R ERL, A EMRE TR EH.

KRR E-SBEHRRERL R FGCM-
015, = B EF NCAR CSM - 1 (the NCAR Cli-
mate System Model)''¢) % &2 3k i, B4 ik 2 i
T4 % (flux coupler) , ¥ CSM ~ 1 R A HIg ¥
BB LASG #9 L30Te3, R IFH b E AR
F, FGCM-0 B Kk K 4 # 5L 3t & NCAR H
CCM3!'i, FGCM -0 R P &R 5 H X
R B E T A AR, KR E A KR S
BREASBREMHMAIHZHR—K, MBEEAS
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140°E 160 18 160 1 120 | 100 . 80° W
B2 R (a)X Spinup(b) .FGCM(c)i B & i M B 4F /) SST(T)

(a.1979~1997 £ BEFEH,b. Spinup B4 N 5E 70 £ 3
% 1T EMT,c. FGCM BB W 20 £ B4 29 sEM T 1)



1 FLRE BER- SRR P UAH B H AR R P 447 43

—~BRRARXZH—K. ITHRIOBEIBM L, 7
BT FGCM-0 Z Bl 5 # 47 T “Spinup” i3 B! g4
BRER—-FEMBHEEINEAIR(HELES
WCHERI151),

RT MR RRE W RE, B AT X
BT WA F 17 88 B : Spinup #H 0l R B
FGCM # I X KK

Spinup # ST B F FGCM # ik 32k 56 45 91
T Spinup A B P HELBE T BEPHEMNICEE
FHPRBIHRPEREHRE. FHMRERS 9
W& —F , # R Spinup RS 80 a FHHE
7, EFEERS S a, RERT - MEREXBA BN

A—TRBERES, A RE AR R

iE T EMTREATH, LUE ST X 247
3 MIEE AN Double ITCZ SH T 72

3.1 IE#E7F Double ITCZ 7

B 2b RELEEFLHH Spinup BMRBEN o
Spinup X R AEB H B S SST 24 , W K P&
HIX MBS S W (E 22) BA -8, 2—1 5%k
HEMBEENEEESA2N, R EES. B
20 BREFFHM FGCM B ERBE M. sfLIEF,
ERERTFHEAX BEEXERBT 5 Spinup I #
ZHIB K SST . BHARBEWKAE N, BE
EHEREE. - "THENARREE LR
10°S Bt B — R BB K, 28C FRL F M3 110°
W, X — X EEERF— KBS, XBERX P
W8 8 & O B l—Double ITCZ BL& .

31
30 N N
29

28

SST(T)

27¢

261

1 7 1 7 1 7 1 7 170D
1 2 3 4 S5(4)

X FGCM R4 60 a 45 B4 (E g ) %97,
Double ITCZ BB MEE 3 FRE R BA AP i
RE EABTHE S ENBERBEILES 60 a
EEAAHEL LS S0 JLEMNSERSE 5 F34,
XU EERETIE 3 FEMEAR KT Vi
FHo XNTEHEA P S Double ITCZ %, Xt 2
XAV S0 EBERAE , R4 “Double ITCZ &7, 8

MBEEMBEHWAEROM L (E )2 E
B AMFESHENFTELRAERT TR —P
RFEBRMWX AR KFH 10°S BHE. XHAM K
RAEXFFRM XX, B X E LA 5°S~5°N,
150~170°E(LE 2b) KB R FHEREBAWRE
XA 15~5°S,150~110°W (A 2¢),

3.2 EEAIME Double ITCZ R #IT R

E3RMARUAE SSTERMR AR
RKTHEREBAWFX S a MEBERAIEEBRL. H
B 3adLIEH,BMEX A SST 45X 5 a R 1T
BE1F6~10 AREMER, XHE,ES8ATH
SST MBI B K /Y 26 T, t[FI#A Spinup MR E T
TA42C , WEXAE LA, TH2ERHFLESR
B (I&TF Spinup 185 ) M 3T , H 76 245 25 Bt 3L 4 4E bR
MEWRYG, B3bMURL, FEATESEES
HWIXH SST EMA FF IR W P FERE Z Spinup
BERAHBEM NBE1LET AGRTFEAR, B 3
E£H1AAIREN 30.2 T, LR H Spinup 1T
BREET3ISC HERE TR HFANHFENE
MOEEERMZENRE .

A 3 Spinup B (BL)M FGCM K1 (L4 )B4~ K I ¥ SST & 48 i 8] 5§ A8
(a. BWX ,b. Double ITCZ X)

Xt Spinup B KW, BREBEERELX 25
B/MREBHLL0.5 a HAYKERS, ERERESW

X2 BB R PR 0B B LA A D R S8 B R 7, 3X 5 R &)
B, X FGCM Bk o, % R i 1B 2 B
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R ZERRTILE, DB R A NN, SST 5

WXARZ, AHESE 1 FHT REHRER T

HEERENRRR? RIOESWTESEREE

IRENFRMAE B, BRXNIHEMLS SSTHEUBNERR, E

9—5"_
%, PAL SST BYmf ] S AS 4 AE VL BH , M IE % & A
Double ITCZ SHERIBEEF RN, . EX X
HARONHMFEEARC L2 TER. EEHTES,

BEWER 4C . BRANRE, EERWERW
Bt X G R R R R R

1

¥

X #9238 AL A 40 7 3R e IX B Bl %

RERE R SST R T EIFH

B 4 & SST R% f1 XM h B % (FGCM W, %

% 1FHSER

HEABARB M ER FEERERERFHFHKRIE

Spinup) 7EHT 3 a R EAENR .
BB mMAMRBEEIER X,

W, REBE W XAEXF

LRERIE 3.5

|

Zit BXBFES)E, Rk X # SST 89 IR 18

HAMBAHRS WX FHRIBEKR,

T, AT HRLRMHE , 5 AR A B B R 75 18 59 R R
o BB B E R RRE R AR B AF ¥ 8 KT E

MELEBR AT, FBGT R RIRR R A B, IR 4
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140

120°E

4 KN AR HE (FGCM — Spinup) F1 SST R EZER 3 a BT
(BHRRBRRRIN SR, B0 N/m? B HERT SST B¥,H6:C;,

a B LE,b.E2HE,c.P3E)
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BR,BEEBRBEEARBR,EREEREED 1.5
C,MEREEAHFEXAKARB0.5C, SHEK
AR R REENARNREE , HEEAK, 2
ERRESE | FHLEER KT, FEXFH
MEREEH B /N, RAEHRKR UL AMEE, T
HEBBERBLARN, NE1EHPLER -3.5C
AL 2 FMPLBE-1T, XIMERPLHET
165°E,. B 1 MERB T HILIMEE. H2EEH
BENARERRAVFENNEBN R, £EMKAER
FRERFEFLHAKREEH YR, BBEFIEE
Z K TEARIE B AT A RS B9 R 4 5 B 1R
O,BERIMIST, AN REEANHERX
WEXNFE, BERE | FHEHE K, £3EHF
MG 2 FEM, FEFMERNFEE KT HEHER
MABKRKEENAR, SFE 2 FHALARMEAR
FORENMRE TREBRESFX,BEWLED 3.5
Co EX—XBRR AT ABEBRREE. MELE3a
FGCM § Spinup TR KR WEFAERA:
() EREBAZE BREEMBRERNREE X
AW, XA FENAERNE, MENFEZE
ZE R €, B AF 5 235 B %1 1 7 85 5 ——Double
ITCZH. X5E3BIMERLE—-HM. 2) &
BT REARPENBEERR AR, R XF
FEHERBBRY., 3) FEBEKFENERSH
BANFER B ABKFERESERS R
SEMERE, HEEREERE LRIABIEE -,
HERMERVTUED, FEPRKEEFRXR
HEBAZEREGHALERVBHRERS. W
EFRREFESHYT RN, B X SRR, bl
HATHEM, AR E RSB SST IR E B
P M7 # T R R P X B T LR R AR
BERNREEZEHEK, HALEESRS AL
B AMBKEANINTE . HILRITEBRF
KR AT P X A K5 R AR B R AR TR R 2
REAKIME R R IR, X R ¥ e
R 7 B R R T R 0 AR, X TR B PR B A AR B R
FHREBAWXASST BT, B Ar LA, R
ARFHEEFBX T XEBEARHTERER, M
W H R T R R AR B R R ARRE

4 P KIERERE WS

4.1 BmEAZARBEZIHEE
B L30T AR REKX TSR F B, &

BERE—R)BKRE, ABRIFTEN:

aT
Azqpgc, o = Az pec, Vi VT -
oT
Azypoc,W 3% + Az pgc,AmAT +

Any 3T
Az1p9c, ia—z‘ laz + Fa (1)

Hep, T R KMOR, e HEE, V, WER, w X
EHEE, s ARE, A IKFIBRE, AL NE
HY BB FA W RS ER, A2, IFE 2B
KE)EE (R R R 25m), o0 HBKEBE, c,
R, EXDMEKF, poc, A 4.008 X 10°] /(K
‘m®),

K () 4 T X
(1) Azyppc, SL g RITE . R ERE WA

B, BN W/ (m?f8) . B BCSTRRA
RKOWHP LR, ERE T R B/KKRE R
TR, MERAANE T IE T HEHRE
AL

2 —AzlpocPVh'VTﬂquﬁE:‘F?ﬁo E-iN
BT KK ERSERAABERA, HPEHES
16 3 0 22 1 °F

(3) Azipoe,W L BEHBBEF M. R T
YK BT B i B R R

(4)Az1pgc, AmAT KT #. RRB FHBHER
AP BI85 3 U PR

(98-80 1, BEYH. FRETEENE
BO B CRIER B AR SH )32 30 R R RO

(6) Fa:¥iHoli . Fm i FREWAMBEIW
AR R MBI . X B RIS R
ABBNEEEK S T RE KRS AR, %
T B o RO IR PG R K B A
FHALR, T 5 TRk B B R LB
RERSFE. MRFEGEARENERFERS
Wk Bk TR 5| i R R kS BB, B LS
—EMRERE.

SRR C LPLEL PES TS i
fo, BEMAEE ARG BB, TR
PRI R A T R A BRI, LU R
O B [ 1 45 9064 4 FF A0 B0 W, LG B 49
Double ITCZ 3% t B9 ¥ B3 140 47 S HLH 44 th
HEWRE.
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4.2 BHRHARKSE

MM BRI ST, AELRENEHAS
BAT R IT B RERERNEEFE, H,
TRPEFETKEFRAMEEFR, VHTEET
KETHAMEEY B, XBWARLES LB H/E
WEXWEE; RARBENMEEFESE-ERE
BREER REANTENRBRIAER, TH
EEXEX 4 THTARENABEMBRENEM,

AT ERBX WABRTER, &
IAHTRBXBERRSAMESRBEFRKX

WEE, NELHFRTUESL BHEXE 1 £
REEEI-3.5 W/ , XERTE1EX—HKX
MR, MAESTSWT, T HR IR AE
(- 16.9 W/m?), % 3 5F JBVER /D, VR A FEH
EEAEME,RAE 1 ENREBEERY BIERE
B, 52 EME I ENABTFMESR R 2.7 -
L3W/m  EXHFERBRFERETT —-THTHE
B HARDSHY - IR, BEEERLE 1
ER/N XEBMRMELTTE 1 EHEZER
EHEERE,

#F1 BMKXE 3 a FGCM — Spinup Bl 3 15 8L (A0 : W/m?)

FE1h ¥ i ¥ ZHEHER HEFE HET®
14 9.4 ~16.9 3.9 -0.3 -3.5
g2H -8.6 -2.6 13.5 0.3 2.7
HIE -2.3 ~11.2 12.1 -0.2 -1.3

R T E R T B 7E M IE B B35 1 Double
ITCZ B8 {1 72 o R 3t X A4 1R BF 28 Fh A 10 1A
RBWETRMER, EE S P4BHE FGCM — Spinup
M3 a BRIEE,

M 5 BT LUE B, X R 53X K BT, YR BE 1 1 A
BHEH. N4 ABIIA BUXERF—-TRHNHE
BEfE AT ARBIBIRME(-0.3 C/A%), XXt
B 1) SR R B KA ME, X sk B B T SST Y
MR, ERWW SRR, EEFEILEFRAH
AT, EMEBEES3 a FILFE—HTE 0 Wik, Fat
BRABERE, S FAERE 4%k, EHRH
EEF1FPEHEEZ , AERLD, RBEREGZEX
55 1 AR R R S A S0 R R 0 R e DX B IR, B X R
RAXKERIBFRABRA ARRK. ¥ BIAH
EZEAX4TPBAR, BREHEEHL -0.2C, B FH
REFESE1HEM 7,8 B, 1R A K/NEEIE T8 B
B, XU ERET BEXKRERRIRPEEER
M. X5 1 EFPHRBREZMNEREHR -, ®
KR BEBR N U AR FREEE
V. REMBRMNEELCREBENSE 1 EXNAE
B B P ZE A T, 1B K /N2 D0 38 BB 9 — 2
WHBRAERY X KEROED —E/FEH, BE

AARmMY 84K, FELENFERRDEFRT
B EIRLEE FRTFEVLESHIN A, B7E T
EN(FOE 2

UL, ENEEERNRESHEAESL
B, B X R B, B s AN S & TR
EERBENTL, MTFSSTHES | EREITR, T
HORTHEAMER, RERERBE —E/ER, M
- R A W RIAE .
4.3 FEATEIREEAHEAARNE

£ FGCM iR 3 B, #3 X T Spinup IR 3 L B9
MEBRIXEREBEWXBESIN(E2)BR,E
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Abstract

The Double ITCZ phenomenon in a coupled ocean ~ atmosphere general circulation model (CGCM) is stud-
ied in this paper and primary analyses of the phenomenon are given from ocean heat budget. Double ITCZ phe-
nomenon is that two I'TCZs exist aside of the equator. In coupled circulation models, Double ITCZ is a common
phenomenon that is different from that in real climate. Compared the results of numerical experiment with ob-
servation, the main characteristics of Double ITCZ are pointed. Different form normal pattern, the most pro-
nounced features of Double ITCZ are to cold SST in warm pool of west Pacific Ocean and to warm SST in a band
near 10°S of southeast Pacific Ocean. The transition process from a normal ITCZ condition in the initial state to
a Double ITCZ mode in the equilibrium state of a coupled ocean-atmosphere general cirulation model is studied in
the paper. The results indicate that the transition process happens very fast. And the wind field which also
changes fast in tropical Pacific Ocean may play a considerable role in the forming process of Double ITCZ.

With each term of ocean heat budgets calculated, the reasons for sea surface temperature changes are gained
from analysis of ocean heat budget. Analysis of heat budget in ocean indicates that the SST cooling process in
warm pool is mainly affected by diffusion, and the SST warming process in the band near 10°S in the eastern Pa-
cific is affected by anomalous warm advection. This work has pointed out the reason for variety of sea surface
temperature in a CGCM, which gave the primary analysis of Double I'TCZ phenomenon. However, the further
analyses are necessary to gain its explicit physical image.

Key words: CGCM, Double ITCZ, Heat budget, Diffusion, Advection.




