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STERNVEERIRE (SST) BRI A FRRAE & — Db (H, REHHRAR
ARIRIE L PP 1 00 1 AR K 2 > AR DA 4 X RE A AR DL H 5 T8 AR KT
SST MAFAEH S PIAL A RAAE , ARA AR 45 th 2R aE R b FEB Ry SST 2345
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G B A Rt A 1)
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2.1 #EFRRENX L30T63

ARSCEVEAL IR AL (OGCM) S 4 1) B2 R BRI —A4~ 30 J2 2Bk,
ERIKFAS T A 5 = ML T 63 B A9 KA E LA ] KPR BE LY 1.875° X
1.875°, i Fx “1L30T63”, L30T63 K T Wi FHIEHIEA M “GM90” Jy £,
AT 2R A TR T Richardson 293 HIR A &Y. SCik [8] AT
L30T63 fl—~ 1160 4FFFEAIRIG 25 L, LRI IR A XU SR & B, 1H 52 LR
JE R A

FESEAIR (1) LAt b AT — R, Horp 22— I R Hh 0 R A< B e
“FEAHT (ERA) MR RAGHE RF- 1 IX Sk 328 H IR 1 9% 588 58 LA — 4> 10 4F (1980
~1989) B, ASCKFRZ R “¥siH (ControD)” R, KA HHLE 5 F i #2 5
(L4 “Spinup” J5 2RISR A 5 sCHEA T 0358 LA SOOI 437 A 25 S A T ELAR
2.2 BSBEAER FGCM-0

AR SCEPPAG (R SR A AU AT K IR S5 R R — A “ RN A SRR
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7 (Flexible coupled ocean-atmosphere General Circulation Model) HJJRUGIRAS, f#jFKR
b FGCM-0, B &# T NCAR CSM-1 (the NCAR Climate System Model, Version
One) "™ R RAEARN, BB Z M FREGH (lux coupler), ¥4 CSM-1 J5AT (191
PRy LASG 1 1L30T63, HABAR/ FAAAS . (HEI IS T IRAKE 2 S
MARZ AR BE I PRI R 25 (L3R Do FGCM-0 [ KA 2 NCAR 1y
CCM3 (Community Climate Model, Version Three)"™ . PIEEA 28 K084 7 X
G RGP &R VIR A 5 520, 4R A T —Fh s 20 O L i
BRI RGE, ETRREMEGREXN T ERNTFREMEURE, FGCM-0 U 2FA]

TIPS —2
% 1 Control, Spinup, FGCM-0 F1 NCEP ODAS {132 Il [ F ) £ E 454
Control Spinup FGCM-0 NCEP ODAS
BT WA sz e A7 0 X A AL TR Ak
L | Rk SRR SRR K-
AFIEISE R | 1980~1989 4F 70~77 (P4 20~29 (FEz4E) 1980~1989 4F
N L30T63 JLARIGHE 1160 4F | L30T63 3L A 50 25 | Spinup 55 69 4F K Y | PB4k 1k 19 25
ENINEE S 1160 4R Ay 25 3 ZER R
MR HR RS MR 85 G | COM3 #EHlIR % | B HMAG SR A &M | HR S8R 454
) R ERA 2 H X 7 H X F1 ] FSU % H AU S35
CCMB #fil A B % | B HARG R R S0 | Oberhuber By < 4
OB K| COADS [/ i pa b
HIL R CORDSITBRIERI | o = 3t )
— FAUGFERBE A VR SOk | VR 40 B ) WAI(EL | IR h B i AL | PRIV 3% kB 1) O 00 1L
SRR e A A B v
) ) [ CSM-1 #4125 Ukt | CSMAL g li— 3028 |
UK | L30T63 #4241 vkt 02 I— X

1Eia1T FGCM-0 Z i, S esis L30T63 M5 1 80 4 “Spinup” 7y, Hrp
B TR RN 3 RS 248 il CCMI3 7E WL i SST AN vk o3 A 4612 F Fe i) 4
ilAE TR 2 . A SO BN Spinup R FORHE 80 4EF T ) T0~T77 SRS
P AT R G B FGCM-0 iy, H i i 90 B2 bk Spinup 15055 70
YA, MG SRR B S MR E N MG, X — 8RR T IET LASG #
AR R AT AT 60 45, ASCHEI FGCM-0
AIBTRHBC A R 20~29 4E, S&F Spinup Hl FGCM-0 S2jita i 4815 AT Z: [ STk (91,
2.3 NCEP G AREL R

N T RIS R AR SRR S R, A {#iFH T NCEP (The National Centers
for Environmental Prediction) #F¥E%RHFEML RSN (RiFk NCEP ODAS, #{ NCEP,
EASCER S ) NCEP B8 BB RE R GE, AR KRR RS R4
Pl IOP v B2 MR L A R O, NCEP ODAS S — A i 43 BER $ly K77
RSN A R U GORMHSS & 178, JE LR R (45°S~55°N, 120°E
~70°W), FFRMLH R HE Reynolds F1 Smith 3% H SST 43 #r" fg XBT (%
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FRIRFEI DS TAO GAA KSR A5 2 17 i B 510 15 31 (1 vk 36 )2 10 B %
Kl NCEP ODAS AMUARHE T Pz K- DX 5 i 5 1 3R 2 AR R Z IR Tk, i dh
BT AES I BRI R 0 FERIE . A SCIEE 1980~1989 4E% H i) NCEP ODAS %
BHEFT 1L.30T63 f Control i858 25 . AH X R,

S 3 0 H A O 2 A RIS 88 A AT« Levitus™ (9 . Hellerman Al
Rosenstein® 4Bk X% 1 (fAiid HR), ERAIMZ FI FSU (Florida State Universi-
ty) P P IO EE RN f7, COADS (Comprehensive Ocean-Atmosphere Data Set)
PG, DS CCMB3 456l g s 40 it XUB; g R e Hhai o

PATF 043 ks 32 2458 1 e 3t Control, Spinup, FGCM-0 J& NCEP ODAS 1) % kK
AT, R 1 ARES T SE TR 4R R A SR

3 [EERKE

{HEHER)Z (permanent thermocline) &AL 5 46 B 2k Fefham FIAEAR 4 B A5 4
X A FAE BT ). AT LUE AR BRI R AR E T R B, 7
PEAS TR ORI R G, BB e TR A e e TR R 2 R DL L B

K1 45t 1 Control, Spinup Fl FGCM-0 DL A1 45 Bl - 1 il B2 DL S B AT TAH RS
F Levitus™ GERH 1R 22 B2 BEREREE (1940 (BT 1000~5000 m (14 30 B AL A A R 4
1)), Hrp 30°N~30°S Z[H] 1000 m 7K LA b 1)t B 3 B A B 78 KT DT 3% BT IS 1
VRRBEERRRE . AT DRI “EE” IRERZE . 20 e 90 4AERZ AT, M 2 A7
PR — > 32 B [ g 2 A5 AUL ) 1 5 Tl R 2 R . Tl B B K58, 1990 4, Gent H1 Mac-
Williams"" $& 7 —Fpi 5 5% IR A S BT R (iR GMO0), M R HEE T
P E IRERZ MR, X 7E L30T63 e A ny il ge rh 4538 FIEsE. B 1 AT LAE
AR A IR EE S A TE 30°N ~50°S Z [AlE LA /Y, o — MR A AR AE 2
AC RN F /KR 1000 m 3, M Levitus 252V (45 R —3, FER—Z B K
VUL, ATCAERZA TI/KTR 2000 m [fiE (B . BRI 3 22 LKA
oK (NADW) F5iil o V- FED B2 3 IR I L A8 W B AT 32 2K B v A T L 1) T 2
IKFIRJZIK S MR

ARG R 0 F B2 ) BRAEAC B BR T = 4 B L Rl R R R TR M
FMEBR AR L . 76 30~60°N Z [ S it i v A R GBS iR 25 2 S 519 .- Spinup
1 Control U 1000 m LA b 1) il 525 i =i » 28 B VA U7 v v 0 Ml IX 2R 25 1) 4
/s M FGCM-0 BRI T 4°C Ryl /KA DL — B “@k” s8R, DIE0ER
| 800 m Z [A]TH IR W WK, e RIR 2@ —3°C 3 X Al 22 1) 19 i R FGCM-0 A
AR VKB R K S EURB BRI & A

TR SR o) — D E B2 5 B 10~20°S ik ny L2, BRI
ARG 25 H A TR IR B8 L WL = ARG, (RS A FGCM-0 19 1% 22 45 31 ™
L, PR LS B YR AE 15°S B . 100~400 m Z (AR Z#E i —3°C (kiR
K—6°C). PAZL 10°C L ERYSERA I T AR B JL P X FR . X F Spinup LA & Control 4%
REAY WA X, ASCEE 6 iRkt — 2 ritie.
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60°N 30°N EQ 30°S

BT RVPPELS B4 AR IR B AR 220 A
(a) Control; (b) Spinup; (c¢) FGCM-0. B EE (A EmF): 20, 10, 4. 2. 1, 0, ¥fi.°C;
B X Fenga X eI 0. 5°C iR 228, FHLNMFE: 1°C

4 PEXFF SST

& 2b~d 43542 Control, Spinup Al FGCM-0 45l f4EF-44 SST (M taZs(isy) 1
JEATHXT T NCEP ODAS 2558 (& 22) iRz (FEOSEL) . HAiRE4asHE KT



954 X< B F 21 %

120°W  100°W  80°W

100°W  80°W

140°E  160°E  180° 160°W  140°W

Bl 2 PP IR SST RiRZMi . AR XFORAERHE#T 0. 5°C YRV
(a) NCEP ODAS 4}#7H§ SST, #.fi7:°C; (b) Control; (¢) Spinup; (d) FGCM-0 %5t

0. 5CHIX IR R R . WLAEH, Control 78 #: K7 A K HB 4 X 38k I AR 2248
M 0. 5°C, JUHUR 28°CRAFRZR T A 1Bl iy i b IX LA e At i & (ITCZ) ARG
W KA BAUAARAE . AR ZZ R T H1C (BURT —1°0) X0 “RF” ik (5
i)« AR RERT PR PR B AE 140°E LAY A3 23 LA K 85 04 50T 17 B K X
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7T J 2 D) BRAE AR T2 3 DX DA R R G AR Pl P PRIV 7K DX, HE R R 3 V8 7 IX 1 25
BB 110°W — B PG 3] H AR SR, AR PG 85 SR 70 A48, Spinup 1
RZE AR Control 45— WA, (HAEAVE RO HEBEI LA & ITCZ (110°W LAFE)
B+ B 8 AR A o 2 2 . Spinup LR AR BV AL E R 1. H 52
¥ G H Control /),

[FAERS G R R 25 A L, SRS B FGCM-0 B SST iR 25 2 K15
%, Hiig g N H R IRE P AOE PR O (150°E~140°W) 13 8 R A1
H A LR P — 2°C R 22 . X 2k AR T V4 7K K DG RS- 97 1 b 4 B i R T A I E AT
PARE YW 25 KA CENTIESF XSG BB 50 o i BLAE TTCZ ZR B LA K AR 1 1V
—AMRRTEE N B WE . 75 140°W DA%, 5~15°S Z Al A A EIn R LT 2°C 1y
fiZE . XFE, FGCM-0 B SST AN AE B il A4 5 1) 43 A7 78 2 [R) U800 B Bl g
B S A B R 25500, 1 HARE R A TXEFR, SR BRI “ XRS5
(double ITCZ) AI™ . 3RRiH5HAYJE, 76 15°N RIALAT 15°S LA, FGCM-0 fBLfLl4h
HRA RIS 2 v DX, G AU R T 1) 00 35 O ¥4 Y0 T 1) 7 VG 0855 B R 31 90 228
i, HH 160°E~160"W Z A B 7B —2°C M 22, 33X AN K3 B A v 7K XA 1 3
FAREAT KU KB H O R PE RS RN 2 AH BRI (BB

K 2d 45 R 2250 i F NCAR CSM MR &5 (S scik [27] B 1o 24k
WA, F %] FGCM-0 Fl NCAR CSM S H [i] — A~ e A0 R 2 F1 6 A4S AR [7] 1 T 2 A
SRR A AL, BTN SST 122 FAH LI R A R AU 0 3 B i 22 1 sk nl
fese EEM.

Kl 3 45t 7R IE B4R SST BHZ BERY 73 A, b NCEP ODAS (145 5 R W 7R
160°E~120°W Z [ #i& SST LIk 3,
A5 10 MEBETRE O.5SCIBEE 5y
MIAR L. TR P AR 5]
WA SR B, A )
ZERAEE M M NCEP g5 512
B GURNK(ER: R [ B E ey e W W )
BRI R R Spinup
PR IREE RS FEFEAE 160°E~120°W
Z A BE IR 10 A48 0.8°C L I
(LE M EL . mifEA#
FGCM-0 #5480 (9 38 B 6 B2 fi /)N

SST/C

27
261
251
241

231

22

RAH 10 N2 0.3C 4. U 140°E_160°E 180° 160°W 140°W 120°W 100°W 80°W
ZHEM AR B RIBEEER w252 N EHRAETY SST BEZRERI/M G CRAC)
B /NE S, AR IR ARTE RS 822k . NCEP ODAS; #1524k Control;
FHALFER R . 5 FGCM-0 2 1., HHER: Spinups HLHEZK: FGCM-0

‘B Spinup FYSEITRS HC B T RE A RIS 2R T8 8 22 A AR 1 R 2 IR
K425 T FGCM-0 BUF I e 3 AF R TE &6 0] KU (B 237 & o M)
SST. PILGHRERZTRE (ARSCE SR 20°CAFRARIIRED) 9“5 KB [a] 8 22
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FARAN IR S B A, XA “SE 2R E — P {E A S A FGCM-0
BR8] — I ] Spinup RIAHIEE R Z 22, T Spinup $2HE45 58 FGCM-0
MR T i R ARE SST ARV BRI, T E0BA B TR 5 28 18- B
FIAR 1] V4 12 16 F0 R SR I R R i (T8 4a) s 5 1 AF 4~ 8 JT 76 H 5178 o1 4% bt 3 35 )
Ams AR RIEIHIIE. IR UG PR R B IE . 05 W S i e 1L
FE RN 1 AR N HD B A R KU 00 85 3 RSP 3 9 o e SR IR P D T . — 5 T
SST Tkt (& 4b) . 5~10 HAE H AR ELR Ml 4°C RLE, PR iE e X i
KEEIRL 6°C . FIHS 1 AR RRERIG R k] 2°C Aty HILERAER T w . MIE 4b
LA A 2 AE LU RS BNl 2R SST B9 7R 74 il B B S 25080/ s Xt A4
SREUAAR RS 1 L BTERS G B A5 1 AR DRI Sy — O T R T IR R A TR
CRFZHG, B 40>, JLAPE 1 AR R ARARPRP- I Bt X R BRJZ IE 57— Bk 40 m DI
b CRRS T X AR IRERZ R ) 3000, S5 5 Ta iR 4. X BARFIR K
WP A SR AR S A 5. BIE 1 ARARIR, IRBRIZ IR SO I 8, IR
TSR 2 AF FRAETFIRTH G . MR TR BRZ IR BETE 2 b X Fe 72 O B R G i T . 4F
PEFHEL N 10 m (BHELR D, EWRE IR IE B X KR )Z IR 22—
Ze i A BRAREBNIX SST #1876 LR B 5 260 AR b
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0 S,
120°E 180° 80°W 120°E 180° 80°W 120°E 180°

B4 FGCM-0 BUNHA) 3 AF A AR AFPE “S8” MEimA (a, Bf: ms D,
SST (b, Bf7:°C) LhJk 20°CEFRERIREE (oo HA7: m) BERS RIS
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TESR 5 W4yt . FRIE I DX A IR B R AE R & BU AT RIAE R AR B 252 ™ e
B IE R I Z I RAERRAEfE . HAF I SRR A SO T HE IR 42

IR ARE I XA R 1 A e B A B AR SR BR)Z S8 DT (PRRER ERIZ THIRD
JEHRTE (PEBEE R RIZ R o AR TR IRBR)Z 19 T UL B2 AR KT 7 51
B EJREFER A IR A . BTG & A REERZ 67T, FEHLBE R fy gk — 2B E 5T
MR (28] A9 4. 1l DUHER: I DX 1 2 ¥ P B0 B A 450 2K AN 2ty T Jay st g AR
B, A Ry - A S B sh i R

5 FELSHFE

B AT R, R E PR B SST iR 2 i B EF WXz —, i A
Control, Spinup Fl FGCM-0 Al 22 BEA AH LI RFAE (AN Hwas) . XA 3 B A
[FIARRAE UM b X A2 25 . ¥ 2R 30 110 7 VG ] 9 88 0 T DA R0 o i i A 2 B2 45 . IF
H. SST (WX Fp 2 BIAZ IR G . TS AL 20 PR 00 1) 22 3 35 U0 6, X —
ST AME 5 A 6 152 EIE

B, Spinup B X SST AR R 2 RARE 5ALH (B 50, 54 A v fig
MK T B T s FGCM-0 AR I i DX 152 25 0 A 2 (LAY 3 i R e (&
6d). AN, FEEEAYARER E X RZ M PR AR ER (SEC) H¥H NCEP 455152
8%, HEREFIFERREA TG ARR FIE, X ERERNX TR RZ2R i 5
— )71, BRI REE T (EUC) [k NCEP 2555132, &0k %8 v] AR ALl vk
RIZRFR, MBS & X IREZ WS .

g SST il 5 e -

IT _ —wlly F e 9T
5, VT—w (72+Azpoc,) Ar dz| L (D

Hrp, TREAFRZIE (AIEETRFER “SST™) . Ax BERAFZMEE (1L30T63
J& 25m, NCEP ODASJE& 10 m) . HAWFFZZH A, (1 XAsma BRIy . Kl
BEV . T EMET GRKITH . A RMGEE (8 R oI ALGRIZ R HiR
ERIIMPER QRAIZD . X UL 2% T RIR IR B R BE S 2 B e FIFACHR S/ . Xt
TAFE SST. (1) AR IR R P 5 e -

T K T
9z+Az dz Z:,Aj’ 2)

Hop, S 2R ny i phm i, Fy AR M BRI B JERERRI 0K e S i
(LT, TEARGEARVE FOBRIEME, I (2) S MRE I 2 H008 A0 i #AE B R 24
A B EPE R ORI, THANR S AP HAnR FEAR/N, B4
WS A E TR R, W R PPl 3 B AL R PGR A i ST F . 2
[k pL, SST W FEM EIRE ., X —SUE LT AT Lt .

I T BRI ) 45 S A SO % — A RS (2) Aumas T, ME eI T JLS A0
KHPREZE, ENMNE LR E LR 2, 2 3 4 T XA EEXE (2°S~
2°N,110~150°W) Fl (2°S~2°N, 160~180°E) I f{FEH1H.

F=S—Fy = Azpo C,,[v- VT+w
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(d)
10°S EQ  10°N  20°N 20°S  10°S  EQ  10°N  20°N

& 5 110~150"W -3 {14 AF- - 245k 185 1 26 1) 0 38 el 265 B8 7K TR A o A
(a) NCEP ODAS; (b) Control; (¢) Spinup; (d) FGCM-0
Wniek. SEEL, BAAC POLR. SFREL, WG 10emsT!, SRONIE;
W, WREEEEZE 300 m MG BN R A A

K2 WRAKELENEHWX EEEERESHES
Snes EOX 7 -
FRIE SST Je: i 2 #4002 19 e I A e o i B R B0 VE A R
MRS ML R

T | BARZERE SSD

To | LJZ 100 mFHE Az MY TRIZ GEHX) SRR R B-FERE
D | 20CHRAHRE AFBRIZ ORI . W K T

woo | LJZE 100 mPERSEE | ROBREARER (SEC) FIAGEN (EUC) MM #EZ
S RIS RPR ST | 1R R 2 ORI R AR T A 34 55

MRS RN R UL | Fa B RIS SST 4 1 T PRl w2t 52 e 785 3 ¥ P 0 U 3
WA (o EONIE) | AR

F | F=S—F+ (i FRIE) R e IR T T e R A AR
Tes Ty | SBR[ XU ) BT S A 73Ai42  3 RER 2 RS

Fy
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20°N  20°S

10°S 20°N  20°S 10°S

Pl 6 160~1807E -3 ff) A7 V- B4y B2 1 48 1o Ja ok it 2 38 R/ IR 1 43 A, AR IRV 5
%3 EﬁﬁzFﬂ‘]E"J SST\ TIOO\ U100 ~ F(S!Ff )\ D&(TI!T_}’)

SST/ T/ D/ w100/ F (S, Fv) / (225 7y) /

C C m cms! Wm 2 1073 Nm™?

NCEP 25.7 23.6 95 19.3 85 (217, —133)* —57, 23

(2°S~2°N, | Control 24. 4 22.9 94 —10.3 111 —52, 18
110~150"W) | Spinup 24.3 22.4 85 —8.3 141 (241, —100) —42, 20
FGCM-0 | 25.1 22.2 72 —6.4 127 (257, —130) —29, —2

NCEP 28.7 28.2 163 —8.5 | 36 (194, —158)* —24, —6

(2°S~2°N, | Control 28.5 28.1 165 —11.9 49 —23, —5
160~180°E) |  Spinup 30.0 28.1 136 1.0 38 (236, —198) —14, —4
FGCM-0 | 26.8 25.1 127 —4.7 94 (250, —156) —27, —8

* + f1F NCEP ODAS WAy 2 g Fe i i, 33 LA A B 1 COADSI4

T () JERINER 3 s . S b 1 aRIE Ve DRI X 2 1 A4
ST AR RFAE s AT XA S UL ) IR 3 V4 0 RT3t 1) 5 22 e L] E 9 IR A 31 17—
KB TR, FEEEERAMARER 4 .,
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F 4 WM AERAE B RE LR EERTESENLEE

IR X AR X
HEREPGER F NS E. 1 SST. T Ml D | FAR/AN, Wi SST. Tiwo. D ¥R E{E. FHHBE L X
AR, FEWIEBE S ) AR AV EIVE FIAE YR 5 | SST BT 4 I 4 S i S Al ) b A8 $4GH & F

NCEP

XA o5 A AL Z BRIP4 5
ui00=>0, FH EUC X ¥ FH A M1E- . u100<20, FH SEC XJ g A7 7 il 75 H .
SST, Tio. DF0 HREiE F NCEP 451 (2
F i@, 10 SST A Thoo ik, FMABA S48 T " o ulO(i’/? % 3: » n\m . %,,EI
) O HOE 6), FRUITE “WERHY” BRMA T, B R HE
! ’ PRI RE A B L)
Contro
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Assessments of an OGCM and the Relevant CGCM
Part I. Annual Mean Simulations in the Tropical Pacific Ocean

Zhang Xuehong, Yu Yonggiang, Yu Rucong,
Liu Hailong, Zhou Tianjun, and Li Wei
(State Key Laboratory of Numerical Modeling for Atmospheric Sciences and Geophysical Fluid
Dynamics, Institute of Atmospheric Physics, Chinese Academy of Sciences . Beijing 100029)

Abstract The LLASG global ocean general circulation model, 1.30T63, and the relavant coupled ocean-
atmosphere general circulation model, FGCM-0, were evaluated focused on the simulation of annual
mean state in the tropical Pacific Ocean. The data were taken from the CONTROL run of 1.30T63 driven
by using observational atmospheric forcing, the SPINUP run of the model driven by using the atmos-
pheric forcing produced by the NCAR CCM3, and the coupling integration of FGCM-0 consisting of the
LLASG L.30T63 and NCAR CCM3. The major conclusions are: (1) The CONTROL is capable of repro-
ducing observational SST and thermocline in most of the tropical Pacific Ocean. Major errors appear in
the simulated equatorial cold tongue which extends too far west, and in the southeastern Pacific where
the simulated thermocline is evidently shallower than observation. With the “accurate” surface forcing,
these errors seem to be related to the model formulation. (2) Large-scale patterns of SST and thermo-
cline in the tropical Pacific Ocean, simulated by SPINUP are reasonable. Two distinctive problems are
that the simulated warm pool is too warm, resulting too large east-west gradient of SST along the equa-
tor, and the equatorial thermocline and its zonal slope are significantly underestimated. The former is due
to the overestimated incoming short wave radiation flux and the latter is due to the underestimated zonal
wind stress in the equatorial Pacific. Both are related to systematic errors in the CCM3. It is shown that
these two problems are likely responsible for the rapid development of errors in the warm pool region
during the beginning stage in the coupling integration of FGCM-0. (3) The equatorial warm pool simu-
lated by the FGCM-0 differs substantially from observation, the temperature averaged over upper 100 m
is about three degrees colder than observation. With the exaggerated role of ocean dynamics in the ther-
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mal equilibrium, the “warm pool” simulated by the FGCM-0 resembles, to a certain extent, the cold
tongue. Moreover, the FGCM-0-simulated thermocline in most of the tropical South Pacific is tens-to-
hundred meters shallower than observation. As a consequence, the thermocline tends to be latitudinally
symmetrical about the equator. This may represent an image of the “double ITCZ” mode in the ocean
component of a coupled ocean-atmosphere model. The severe biases in the simulated thermocline may be
attributed to the systematic errors in the surface wind stress, and to the sharply decrease of the vertical
mixing with depth. It is found that the meridional overturning circulation related to the unrealistic cold

water in the middle-and high-latitude North Pacific Ocean may be favorable to maintain the clod biases in

the tropical themocline.
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