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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 Nina 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 Nifa 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 Nino and La Nina 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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Fig. 2 Temporal changes in the correlations
between the mean monthly Nifio 3. 4 indexes
(The results are based on the

6 month running mean)
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Correlation
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Fig.3 Correlations between the SST predictions using the coupled models

and the observations for the Nino 3. 4 area

(The four colors indicate the four models, respectively, where July/August (dash-dotted line) , October

/November (solid line) and January/ February (dotted line) are used as the start-months of the predictions)
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Table 1 The slopes % of the forecasting error corresponding to the El Nino events with the start month at Oct/Nov
\ FGOALS i3t GFDL #ist
R %% (DIF) HEMAM) HEJA %FDIF) HEMAM) HEJIA)
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 3.056 —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
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Table 2 As in Table 1 but for the La Nina events
. FGOALS #5 = GFDL #i
T EEE SN HEMAM) HFEJIN AF DI HBHEMAM) HEJIA
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 —o5.114
1998/1999 1.938 8.283 —21.559 0.473 0.905 —1.098
—7.561 —4.179 1.104 5.150 —10. 455 9.908

AR T AT 2 AT ORI . AT RREF B2 R R E,

3.2.2 WM

M2 1A 2] AR 8956 I 20 o 2R Je 3 3 Y
LI e A B R A 1) = RO R 7/8 H TR Y
PR » PR 22 e KGR UK T R F s £ 510/11 A
TF 8 Wil » 1991/1992 4R L /R J& v - . 4 A T
% 22 A A T R S R LA o 1 A5 A1 R 2% e
RIGRKAKAREEF T, 1/2 AT Bk, UH £X
AR At 3 AL TR R 22 P A A7 T A R e bR
H LT L S JO 2R JE Vi 2 2 A0 A A A e 5 11 2
WA T R A I 4R 1Y .

X B A 2 AR L R 0 SRR L TE T A
2 WU R g R B b XA [RE 4 B A L BT A
A5 QB 1% 22 e KM 1 A 73 HiHh BRAE 3 4L OF
HARE ]t B A — By LA nT 6 . JCHE 7 I 1Y

WG

g5 LR . X ENSO =5 4 4 & A AH 2 17 7 4
B 1R 25 16 20 R R de e 8 LA 23 1 22 1 kR
/N B A ENSO W4 57 75 = 80 9 8 &
VMR AT IS . A T 2 98 A AR L A S T R
JO Vs 2 1 I R A0 4 B 200 AS ] A B HR AN T) A 2y
MR X 7 8 45 (2008) Fl Yu 4 (2009) Ji] Zebiak-
Cane A58 3 {1 [9] 4% 3 56 A0 B8 38 560t 48 Vi U 1
3R 25 7 JE R JE i 1R i AR K B B 2t B S 1 7
2 (4—6 J1) n TR B4, 1 5 e 0 0] A B e 1 R
75 T Hi 5 5 B0 2 5 76 T00I 37 J2 5 4 5, TE 8 MAART B
TF I AR TR 158 22 B R K A8 1 R s 3 2 0 4Rl
L.



e SR 2 L DU A B ENSO J5 R B 10« 7 25 PR e 5

513
20
(a) = FGOALS (b)) —m— FGOALS (c) —m— FGOALS (d,) —m— FGOALS
——— GFDL ——— GFDL ——— GFDL ——— GFDL
----SNU --- SNU ----SNU ---SNU
s —o- UH - UH - UH

0 L L L L L L L L L L L L L L L Il Il Il Il Il Il Il Il Il Il Il Il Il Il L L L L L L L L L L L
Jul Oct Jan Apr Jul Jul Oct Jan Apr Jul Jul Oct Jan Apr Jul Jul Oct Jan Apr J
25
(a,) -8 FGOALS (b,) —&— FGOALS (c,) —&— FGOALS (d,) —&— FGOALS
—-— GFDL ——- GFDL —-- GFDL ——— GFDL
----SNU ----SNU ----SNU ----SNU
20 - UH " o UH r o UH
215 r
—
o
=)
m

ul

30

(ay)

20

Error (K)

-m— FGOALS
- GFDL
----SNU

—-©— UH

(by)  —m— FGOALS
——— GFDL
----SNU

—o— UH

- FGOALS
——— GFDL
----SNU
-o— UH

(dy) —&— FGOALS
——— GFDL
---.SNU
-5~ UH

Jul Oct Jan Jan

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

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

Apr Jul Oct Jan Jan

Jul Oct Jan Jan Apr Jul Oct Jan

Bl 4 ENSO HFiRzER Kl opp K
(a. JE/RE WS A I b JER 8 W 410 2 W0 s e B W A0 AR 4 20T . & 6 o 1 o i 300
ar—di BIETIRA K 7/8 H yar—do. IGHHRA 10/11 H sa3—ds. IR 1/2 D
Fig. 4 Monthly prediction error growing trend for the ENSO events (unit; K)

the decaying-phase of the El Nino events,

the decaying-phase of the La Nina events.

The start-months of the predictions are July/August (a; —d;), October/November (a; —dz) and January/February (a3 —d3))
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Fig.5 Prediction errors in the growing-phase (a; — d,) and the decaying-phase(a, —d;) of the ENSO events
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Fig. 6 Seasonally evolving patterns of the precipitation and the Nino 3. 4 index regression analysis

(a. observation, b. FGOALS, c. GFDL; a; —c;. spring (MAM), a; — cz. summer (JJA),

az — c3. autumn (SON), aq —cq4. winter (DJF); unit: mm/(d « K))
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