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Abstract Based on the dynamic and statistical analysis methods, this study analyzes recent 22-year (1982 — 2003) retrospective
ENSO prediction performed by the three coupled GCMs that participate in the Climate Prediction and its Application to Society
(CLiPAS) project and by a coupled GCM namely FGOALS-g developed at LASG/IAP. The seasonal dependence of prediction
error growth for both the growing and decaying phases of El Nifio/La Nifia events is presented. All the four coupled models
show considerable ENSO prediction skill, and the so-called “Spring Prediction Barrier” (SPB) is also very evident for the each
retrospective prediction experiment. The further analysis suggests that SPB is strongly associated with the prediction error
growth during the spring, in particular, the growth rate of prediction error is the strongest during the spring for El Nifio events
and the growing phase of La Nifia evens, but it does not depend on the season for the decaying phase of La Nifia events. We
have also found significant asymmetry in the growth rate of prediction error of SST anomaly between El Nifio and La Nifia e-
vents. By analyzing the regression, we found that the air-sea interaction is the most unstable in the spring, which favors rapid
growth of prediction error in this season and then results in SPB in the retrospective ENSO prediction experiments,

Key words Retrospective ENSO prediction, Spring prediction barrier, Prediction error, Air-sea interaction
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% 2] Wi ¢4 B B8 (SPB) & ENSO il g — 4
B EFRE & ENSO A i M B 5% oh i — > K 1]
B, FriAEEn BRMEE, K REHREK
KA B ENSO F 4 af, B0 R s ik KI5 &
K 4.5 AEIPHE TR, SBEBERTEBEXA
HEHEN—F B4 (Webster, et al,1992; Webster,
1995),

X & IR PR AR A4S IE R RN, I S0 R T4E
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BERAFE A H I EERAE -G,
EHEMR S, FEH L T WA Webster % (1992)
B W 2 XU R B R K E R 4 4k
H5#ER VB SBAREMAEERRTEESE
A P BE S R JE R Chen 45 (1995) Fil Xue %
QD EH  FRELFENSETHETMELESR
AN BEERAAGHESAANER #7158 ENSO
T 7= 4 A 2] 1 M R AR B &2 Torrence 5§
(1998) 1A K ,ENSO S 28 1] T7EH T N i M
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R 2 AR R A5 BLR W] BE A & K32 ENSO &
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1657 55 ; Samelson ZE(2001) &M AR EHIGE
HBAAR A B BUR RS, B ENSO £ & & ol
] HE 1% Mu %5 (20072) I — /> B i ENSO # &
(Wang, et al,1996) , £ R % BAL iR 22 1 Ak -,
& S dE b B A 31 3 (CNOP) 7 i, BT BR iR
EWKHWMAEFRT ENSO HEBM A EHD
EHRBE B AHER BRI R REEZLATRE
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WA B IR 2 B M E H T ENSO AJ B 4t (8]
B R E . X% (2008) Fl Yu 45 (2009)
4y 9l Zebiak-Cane #zUAH 7 — 41 0] 4R i 36 F A A
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RS, B AR Zebiak-Cane 2 3 4 B 4 4% V4 W .
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— 3B 45 5% (Chen, et al,1995) , HE R 5t ENSO
M-S A A ARG 20 @, L X 2 R Y TR
MeEhEAHRE., FH, YuZQ009D % ETH
RIREMBEZA M ERXRYEB R, PR
AEELIRZWER . SCERH b, Bl AR5
EERMOR BT R1RE, W& EH BRI
MIFER . L, A SCF M-S A B & 20
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ENSO 4 7l % #2597 (K 1k .

BT 4 MERH 3 Nk A HRTEAE L
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F AT B M. Kim 25 (2008) #F 58 T BTN
A FMEMBERE T, B EEAN SRR
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iR, X e & WA K X ENSO Y 1l it &8 B 847
H TR BE 71 (Wang, et al,2009); Jin %(2008) 434F
Nifio3. 4 # LML 6 M A MBR K P, —#
EHEANBEESTMHELERER . A X ZHHE
R ENSO #3504 ¢ RECH Y 8 4F THrae M
#,— L E R M KT T gt R, R
Vi YR 4 - 289 R 2 41 3RO 2 A8 i U 5 O 0 AR AE
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b RBA R, LB R B — 2 F 7 4 ENSO
HEFIREBRER ENSO =44 5 Wk R A,
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SHEAHERA (Wang, 2009), 7EX 21 MES FHRE
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B L. 16 Jin % (2008) (B 5 b B A % L
W L A K T 5 UL A 3 P 78 % 098 0 ENSO %
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#1 WEHE %N 10/11 AEREEFAHBRREZRES DT THRE

Table 1 The slopes # of the forecasting error corresponding to the El Nifio events with the start month at Oct/Nov

N FGOALS # GFDL # =
R omTrraaw | Esam T TEsom TERMaw m5E@A
1982/1983 / / / 3.397 3.494 —3.029
—1.438 3. 466 —7.442 —0,414 3.952 —1.996
1986/1987 0.019 1. 252 —1.747 0.691 1.916 —2.437
/ / / 4, 367 12. 159 5.715
1991/1992 —1.978 1.528 —2. 645 7.704 —7.626 —0.090
1.332 —6.730 —5.047 3.0566 —3.758 1.128
1997/1998 —1.783 10. 634 6. 057 4.533 5.830 —3.887
1.938 8. 283 —21.559 0.473 0,905 —1.098
2002/2003 0.379 3.279 1. 620 5.539 6.410 —12,073
—6.521 1.098 0.929 7.460 —5.370 3,031
EEENE AREARE.E o ARERERY ., BAFERERTRRERTHERE,
%2 WHERZN10/11 AR RBEHATRRELBRES ST VHHER
Table 2 As in Table 1 but for the La Nina events
N FGOALS Bz GFDL #3%,
ME rsmin T Ezaaw | EEGD T TREGE T TEEaaw T UERGD

1984/1985 10. 081 — 4,888 -4,928 13. 206 -9.123 - 7.604
—4.856 -1.113 -1.275 0.187 -1.621 3.380
1988/1989 —2.289 6. 819 -5,921 9. 586 -5.139 - 0.872
—-1.303 0,322 2.497 — 3. 866 5.416 3. 887
1995/1996 —6.675 —4.,585 —3.084 0. 824 3.331 —2.887
—0. 810 1.767 —4,141 8.370 4.526 —5.114
1998/199% 1,938 8. 283 —21.559 0.473 0. 905 —1.098
—7.561 —4,179 1.104 5. 150 —10.455 9. 908

HAENEIREXRY F2ARETNRY. BEAFRFEFHRREBERERE,

3.2.2 EWH

3 1 BEL ARGBE 2T R S
EE R BN E Y @R, 7/8 AT
B, R 2R KEUKERERES,10/11 J]
T TR, 1991/1992 4 JE /K R F 4,4 BT
RBEEASHKRR, AAEHRATRREESR
KRR AEAS, 1/2 A HH, UH B8R
R G, A 3 MR TR RE N ER TR RRR,
e T UL JEL ARS8 4 B A BB B W 1
AR TR MBI

S T B 75 7 195 B2 M8 £ 00 BE BRI, T8 B
% 2 B W WAHA R ARGBURS A
B TS 2 A KA O AR A B, 0F
ELACE I B — B ML T G0 ) B

HEHMER

25 b ik, X ENSO {4 & AL A1 # 47 T4k
L REERELREI EHMFTRENERIE
AN, EHM LB ENSO il i #HEHER
ZHMEHH S . T M B, # L E R
REEHHTNED G ZARFREAEAFEHEY
A, X BB % (2008) F1 Yu %5 (2009) Al Zebiak-
Cane 82019 B4R 35 50 A0 380 B 0 0 48 8 IR B
MiREERRBERENERNES LAY ENE
F(4—6 A A TS, BN REHBHE
7 TR AR B 0 B 42 5 7 T L e SR = 14 B, 038 AT
TFEE PR, B IR 28 e KM 4 SR R Y 3R 2 99 MOt
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Fig.4 Monthly prediction error growing trend for the ENSO events (unit; K)

(a. the growing-phase of the El Nifio events, b. the decaying-phase of the El Nifio events,

c. the growing-phase of the La Nina events, d. the decaying-phase of the La Nina events.

The start-months of the predictions are July/August (a; ~ d1), October/November (a; — d2) and January/February (az — d3))
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