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Abstract Using the equatorial Pacific sea surface temperature anomaly (SSTA) forecasts of the Zebiak Cane
model, the SST A prediction skill for neutral years and the grow ing/ decaying phase of E1 Ni'o/La Ni‘a events are
investigated by analyzing the behavior of forecast error growth. The results show that there is a most prominent
signature for the ENSO forecast of ZC model and the evolution of SSTA forecast error associated with the growing
phase of El Nito events depends remarkably on season with the fastest growth occurring during boreal spring
(AMJ), having prominent SPB. For the decaying phase of El Ni‘o events, the growing/ decaying phase of La N1 a
events and neutral years, the seasonal dependence of SSTA forecast error evolution is not prominent. We compare
the SSTA predictability of neutral year and the growing/ decaying phase of ENSO event for ZC model, the results
show that the SSTA forecast of growing phase of La N1 a event is most difficult, and for the EI N 0 and La N1 a
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event and neutral year, the prediction skill of La Ni'a event is the lowest. The decadal change of the ZC model

forecast skill is also investigated by using the same dynamical method. It is found that the ZC model forecast skill is

higher in 1980s,
prominent SPB.

and relatively weak SPB,
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Table 1 Slopes k of forecasting error corresponding to El Ni' o events for start month EINi‘ o (- 1) Oct

El Nito JEM AM]J JAS
1972/ 1973 - 1 9911 4 3508 -1 2338
1976/ 1977 - 7 7102 3 1563 - 2 7666
1982/ 1983 -3 087 -2 9951 1 9066
1986/ 1987 - 6 9116 1 1758 - 0 8813
1991/ 1992 -1 7917 1 9968 1 0685
1997/ 1998 8 4297 15 2141 L 3929
-2 1673 3 8165 - 0 085
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2 EINi‘o (0) 1 EINi'o k
Table 2 Slopes k of forecasting error corresponding to El Ni' o events for start month EI Ni' o (0) Jan
El Ni‘o AM]J JAS OND
1972/ 1973 4 4577 - 1 2506 - 5213
1976/ 1977 3 6635 - 4 2644 1 6597
1982/ 1983 0 0620 - 0 5749 - 19127
1986/ 1987 L 1591 - 0 9424 0 4767
1991/ 1992 2 8639 - 1 1868 - 1 7806
1997/ 1998 17. 555 1 9918 - 7 065
4 9602 - 1 0378 -2 305
3 LaNi'a(-1 10 ILaNia k
Table 3 Slopes k of forecasting error corresponding to La Ni' a events for start month La Ni'a (- 1) Oct
LaNia JFM AM] JAS
1973/ 1974 3 3957 - 6 3555 - 0 5251
1975/ 1976 0 153 4 8133 7. 8241
1984/ 1985 - 11 9910 Q 7358 -4 3869
1988/ 1989 - 7 109 12 4917 2 1235
1995/ 1996 4 1853 - 2 2544 2 9501
1998/ 1999 - 4 7453 - 19091 -1 1243
- 2 6853 L 2536 1 1436
4 LaNi'a(0) 1 LaNia k
Table 4 Slopes k of forecasting error corresponding to La Ni' a events for start month La Ni* a (0) Jan
LaNia AM] JAS OND
1973/ 1974 - 0 0819 1 3676 3 1117
1975/ 1976 1 6525 3 3578 9 8876
1984/ 1985 10 2758 4 0755 2 5452
1988/ 1989 9 1724 - 1 1038 -2 8153
1995/ 1996 - 0 2661 7 3674 - 1 3752
1998/ 1999 2 8442 1 3910 - 4 7040
39328 2 7426 1 1083
5~ 17 5 SPB
EINi‘o , LaNia ,
EINi o ( 1986/ 1987El 8~ 10 ,
Nito ) , LaNi'a
5~ 7 , EINi‘o , ,
., EINi‘o (1) 1 , LaNita
5 EINi‘o , ZC 3 LaNi‘a (0) 7
AM]J 5 SPB; R OND
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Table 5 Slopes k of forecasting error corresponding to E1 Ni' o events for start month E1 Ni* o (0) Jul

El Ni‘o OND JFM AM]J
1972/ 1973 Q 534 2 4045 - 8 6131
1976/ 1977 1. 9961 Q 8703 -1 118
1982/ 1983 Q 7721 Q 3469 4 8585
1991/ 1992 - 1 0526 1 5975 0 9065
1997/ 1998 L 6719 - 10 3083 - 8 4260
Q 784 - 1 0178 - 2 478
6 EINi‘'o (0) 10 EINi‘o k
Table 6 Slopes k of forecasting error corresponding to E1 Ni' o events for start month EI Ni' o (0) Oct
El Nito JFM AM]J JAS
1972/ 1973 3 3957 - 6 3555 - 0 5251
1976/ 1977 Q 234 - 0 3800 - 3 4984
1982/ 1983 - 02715 5 8076 4 9307
1991/ 1992 -1 474 2 1122 - 3 5530
1997/ 1998 - 4 7453 - 1 9091 -1 1243
- 0574 - 0 1449 - 0 7540
7 EINi'o (1) 1 EI Ni'o k
Table 7 Slopes k of forecasting error corresponding to El Ni' o events for start month E1 Ni o (1) Jan
El Ni‘o AM ] JAS OND
1972/ 1973 - 0 0820 1 3676 31117
1976/ 1977 2 2526 - 0 0031 Q 9795
1982/ 1983 7. 4589 9 6381 1 4273
1991/ 1992 5 4448 - 3 2878 - 0 4804
1997/ 1998 2 8442 1 3910 - 4 7040
3 5837 1 8212 0 0668
8 LaNi'a (0) 7 LaNia k
Table 8 Slopes k of forecasting error corresponding to La Ni' a events for start month La Ni‘ a (0) Jul
La Nt a OND JFM AM ]
1973/ 1974 6 1328 - 6 0061 1 8066
1975/ 1976 7. 4358 - 8 3400 2 7072
1984/ 1985 Q 7152 - 0 2316 0 3969
1988/ 1989 2 1331 - 1 5121 -1 3719
1995/ 1996 - Q1372 -0 1371 2 5142
3 2559 - 3 2454 1 2106
9 LaNiia (0) 10 LaNi'a k
Table 9  Slopes k of forecasting error corresponding to La Ni' a events for start month La Ni' a (0) Oct
La Nt a JFM AM]J JAS
1973/ 1974 - 1 3208 2 1713 -2 3619
1975/ 1976 - 7 7102 3 1563 - 2 7666
1984/ 1985 - 4 2358 0 1459 L 7710
1988/ 1989 - 1 2306 - 0 8116 3 4009
1995/ 1996 - 0 5181 Q 8723 2 1215
-3 0031 1 1068 0 4329
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10 LaN'a(1) 1 LaNi'a k
Table 10 Slopes k of forecasting error corresponding to La Ni' a events for start month La Ni* a (1) Jan
LaNia AM] JAS OND
1973/ 1974 39010 - 32699 - 04184
1975/ 1976 3 6635 - 4 2644 L 6597
1984/ 1985 - 0 8088 2 6656 2 8208
1988/ 1989 - 1 1806 2 2466 2 0123
1995/ 1996 2 7772 - 0 4382 -3 184
1L 6705 - 0 6121 0 574
11 7 k
Table 11 Slopes k of forecasting error corresponding to neutral years for start month Jul
OND JFM AM]
1978 1L 1678 -2 0413 3 0095
1979 2 3750 2 6690 - 3 3918
1980 1L 598 - 32017 -2 1612
1981 -0 129 - 0 1925 1 5625
1990 - 4 5470 5 4745 Q0 5959
1994 1 6857 1 2380 -1 1180
0 358 0 6577 - 0 2505
12 10 k
Table 12 Slopes k of forecasting error corresponding to neutral years for start month Oct
JEM AM] JAS
1978 -0 1982 2 6976 4 6815
1979 2 1532 -2 7923 4 5153
1980 - 3 4169 - 0 8195 - 4 4679
1981 1 0133 L 5142 - 0 4060
1990 3 5195 Q0 2564 - 1 7304
1994 0 2078 - 0 3776 5 2064
Q 5465 Q0 0798 1 2998
13 1 k
Table 13 Slopes k of forecasting error corresponding to neutral years for start month Jan
AM] JAS OND
1978 - 2 8439 4 3333 2 6464
1979 -2 1724 5 7033 4 5406
1980 2 2157 - 4 3251 - 3 6780
1981 0 0101 - 1 6040 - 1 2569
1990 - 34348 - 1 2905 -1 1755
1994 - 1 2383 6 5123 Q0 4367
- 1 2439 1 5549 Q 2522
11~ 13 ZC SSTA
7C , ZC
,
7 10 1, 1
SSTA ,

El Nito , ZC ElNi‘o
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14 EN'o(-1 10 20 70 80 90 EINi' o k
Table 14  Slopes k of composite of EI Ni' o event during 1970s, 1980s and 1990s, the start month is EI Ni'o (- 1) Oct

JFM AM] JAS
1972~ 1980 - 5 0360 3 8355 - 3 9049
1981~ 1990 - 3 4599 Q0 9106 - 09135
1991~ 1999 4 8394 9 2179 - 3 0804

15 14, ElNi‘o (0) 1
Table 15 As Table 14, the start month is El Ni' 0 (0) Jan

AM] JAS OND
1972~ 1980 5 8549 - 2 8699 -3 958
1981~ 1990 0 9488 1. 1006 - 0 0780
1991~ 1999 10 3264 - 3 3686 -2 052

16 Ni' 03 SSTA

Table 16 Correation coefficient of predicted and observed Ni' 03 SSTA, as a function of lead time

/

3 6 9 12
1972~ 1980 0 7637 0 6161 0 4662 0 3984
1981~ 1990 0 6636 Q 6709 0 6454 0 5691
1991~ 1999 Q 4905 0 1932 0 1326 Q 2756
ENSO , LaNi'a , 7C
[29~ 31]
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