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Abstract The authors evaluate the performance of the fast coupled version of LLASG/IAP climate system model
FGOALS gl on simulating the interannual variability in the tropical Pacific. Compared with the observations, the
main characteristics of the interannual variability in the tropical Pacific Ocean is reasonably reproduced. Nonethe-
less, the coupled model also shows clear biases. The amplitude of El Nifio — Southern Oscillation (ENSO) is overes-

timated. The model also fails in simulating the irregularity of ENSO cycle. The overestimation of ENSO amplitude
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is mainly caused by the weaker climate mean trade wind and the associated mean state bias of the ocean. The phase

locking of ENSO appears in boreal spring and summer in the model, which is attributed to the bias of sea surface

temperature (SST) annual cycle in the tropical Pacific Ocean. The observed eastward propagation of SST anomalies

is not evident in the model, and this is related to the simulated single developing mode of ENSO (SST-mode). The

negative feedback of ENSO is explained by the “Recharge — Discharge Oscillator” theory, in which the change of the

equatorial Pacific Ocean heat content acts as an important transitioner for ENSO. The sea level pressure anomalies

feature a Southern Oscillation (SO)-like pattern in boreal winter associated with El Nifo events, and the corre-

sponding geopotential height at 200 hPa exhibits a Pacific -~ North America (PNA) teleconnection pattern.

Key words coupled model, ENSO, seasonal cycle, teleconnection
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Fig. 2 The spatial patterns of standard deviations of the interannual SST anomalies in the tropical Pacific (units; “C): (a) The observation;

(b) the simulation

1 (a) std dev=0.6

Nino3 index/C

—2.0-

3.0

1 (b) std dev=1.3
2.01

0.0

Nino3 index/C

—1.01

—2.01

—304

520 540 560 580
Model year
B 3 Nino3 8BB4 (BAf7. C) . () W (b) &4, A5 F M FrR R4 a5 AR il 22

Fig. 3 Time series of the Nifio3 index (units: ‘C) from (a) the observation and (b) the simulation. The standard deviations of the time se-

ries are given at the upper right
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Fig. 5 The climatological wind stress distribution in the tropical Pacific: (a) The observation (based on the ERA40 reanalysis data); (b)

the simulation. Shaded is the total wind stress
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Fig. 7 Regression of anomalous net surface heat flux upon the Nifo3 index for (a) the observation and (b) the simulation (units; W+m™2 - °C~1),

(c) is the regression coefficient averaged over 5°S - 5°N from the observation (HadISST) and the simulation

“WITCZ” BYIRAS. & 9 25 Rl KO3 2°S~
2°N ¥y SST 4 Y13 . WL o SST 54
R BB, B A 7R AR K1 2
TR TE 5 249 1/4 AMEAH, X A e i b
A 25T A A 4L I 22 19 2R [, Guilyardi
(2006) M5 IRIREZRE BT, KR40 #4401 1Y
MRS, & S8 ENSO Z 5 B A 1E R 22 1

oAb, FEARUP AR RIR M W ITCZ” %
(& 1a), {75 RE ATV R BR 2 R 5 I % 000
MIRTEHRARKOF- ¥ SST g, MR 4% K< Gill miy
BE (Gill, 19800, e XU 7756 BE H BLE 7 K
P 10°S Bt . BB IR ER 2 IR 0, &
ORI BRI Z AN, 8 A DX X
IO 7 75 A FH R ATV s (A5 9% Hh IX 1 F- 2 1 9
PRSRTF LI . AP b A S5 B A 3 R AR
T RSN RS B SR A B R, I
AL 28 ) PG LR AR TE P T, TR ARG B S A

I B ROTVE R AT S i R D 3k ) R A
RV, SST Mgt 1k, F:30 ENSO F4 K%
B H Z R FE(H (Guilyardi et al., 2003),

R T A2 ER R XU 7 9 X ENSO iz i
AALIVE R, 288 Guilyardi (2006) [, 841
S X% Nino3 [X SST S ARt 22 iR e (&
KAE DI /MED R 22 15 B AHFE 5L (Seasonal Phase
Lock, faifR SPL). SPL #/NEMWE FETIHAKA
XF EL Nino 94 J& $2 HEAH R ) XU 7 9855 14 45 4
MR SPL 5500 368 Z= 15 96 34 24 El Nino 19 &
JRERMET /. Guilyardi (2006) [OBFSE & 0. 5
A8 ENSO ¥R 6 5 SPL 48 508 RIAE7E L 1 56
R RUARIEZR R ZE T 5K A A 58 EL Nino
TR, ARSI T, W) SPL 5%
H0.17°C /47 » FGOALS gl #3014 SPL 3540530
W, 2920 0. 18°C , 16 BHAR A AR 2 24 75 4 %)
ENSO i i 22 1k B9 4F F 5 000 AE >4 . (675 10 =)
&, X HY SPL $8 B0 A 45 XU ek 55 1 2



P 34 %

1148 Chinese Journal of Atmospheric Sciences

Vol. 34

Nino3 index/C

T T T
May  Jul

T T T
Sep Nov

T T T T T T T T
Jan Mar May Jul Sep Nov

Nino3 index/C

—2.0 +r

T T T T T T T
May Jul  Sep

T T T T T T T T T T T T
Jan Mar May Jul Sep Nov

Month

€8 El Nino FrfFat )i A2 B2 (BAAL: 1T (o) W5 (b) B3l gLk 50 4F[H] El Nifo Jfxh i -3 Nino3 $i& K i il 48 s

2. FTA I ] A A
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Fig. 9  Annual cycle of monthly mean SST anomalies in the Pacific averaged over 2°S—-2°N: (a) The observation; (b) the simulation
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Fig. 12 Regression of (a, b) sea level pressure anomalies (units: hPa/°C) and (c, d) geopotential height anomalies at 200 hPa (units:

m/°C) upon the standardized Nifno3 SST anomalies for winter (Dec —Feb): (a, ¢) The observation; (b, d) the simulation. The observations

are derived from the ERA40 reanalysis data
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Fig. 1 The spatial patterns of annual mean (a, b) sea surface temperature (SST) and (c, d) precipitation over the tropical Pacific
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Fig. 10 Lag regressions of (a) SST anomalies (by 0. 1°C), (b) zonal wind stress anomalies (by 0. 001 N/m?), (c) zonal current anomalies
(by 0.01 m/s) over the top 50 m of the ocean, and (d) temperature anomalies (by 0. 1°C) over the top 300 m of the ocean averaged over
2°S-2°N in the Pacific, and zonally averaged (e) temperature anomalies (by 0. 05°C) over the top 300 m of the ocean and (f) zonal wind

stress anomalies (by 0. 0005 N/m?) in the Pacific upon Nifio3 index. Top: observations; bottom: simulations



