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This paper is concerned with the development and application of a stochastic model for predicting
El nifio phenomenon. For this, first a general criterion for determining El nino phenomenon, inclu-
ding period and strength. which is based on partial sum of monthly sea surface temperatures (SST)
anomalies, is proposed. Secondly, the annual fluctuations, periodicity and dependence of monthly
mean of equatorial Pacific SST during the period 1951-1990 are analyzed. Based on these. time
series nonlinear regression model for the prediction of SST have been derived. A statistical procedure
for using the model to predict the SST level is also proposed.
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Fig. 1. Time series of original monthly sea surface tem-
perature(SST) anomalies: 1951-1991.
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Table 1. Moments of monthly SST anomalies.

Moments
N 480 Sum Wgts 480
Mean 00655 Sum 3144
Std Dev 1.054538 Varnance 1.11205
Skewness 027745 Kurtosis 0.156973
UsS 5347314 CSS 5326721
Cv 160998 Std Mean 0.048133
T:Mean=0 136082 Prob> | T 01742
Sgn Rank 2804.5 Prob> | S| 03523
Num=0 477 Q3-Q1 1.385
Range 6.16 Mode 091

o] BEAFERE p-gto] 0.60(71TH), 0.60(]-3)-0.90
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Table 2. Summary of statistical analysis for monthly SST anomalies, where the hypothesis s Ho: No El nifio vs.

HI: El nino, and n=sample size.

Time Duration Z%(n)  p-value Ho: S*¥(n) p-value Strength
(initial-terminal) (month) (of Z*) (of S*)
Apr. 1951-Feb. 1952 11 2625(16) 00043 reject —1.15416) 0.8749 weak
Apr. 1965-Jan. 1966 10 3523(19)  0.0002 reject —-0491(19) 0.6517 weak
May 1972-Feb. 1973 10 3423(13) 00003 reject 0.183(13) 04286 moderate
Mar. 1977-Feb. 1978 11 4097(23)  0.0000 reject —0.283(23) 0.6103 weak
Jun. 1982-Apr.1983 12 6797(17)  0.0000 reject 354%17) 00002  (very)strong
Nov. 1986-Sep. 1987 11 4.565(18)  0.0000 reject 0.837(18) 02033 moderate
Dec.1952-Sep.1953 10 2303(16) 00107 accept (No El nifo)
Jul. 1957-May.1959 10 2021(32) 00217 accept (No El nino)
Jun.1963-Dec.1964 7 1990( 9) 00223 accept (No El nino)
Jan.1968-Feb.1970 14 225521) 00122 accept (No El nifio)
Jul. 1976-Sep.1976 3 1.825( 4) 00344 accept {(No E! nino)
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Fig. 2. Plot of partial sum of monthly SST anomalies.
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Fig. 3. Manhatan diagram of monthly SST anomalies.
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Fig. 4. Estimated power spectrum for the monthly SST
anomalies.
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Fig. 5. Estimated power spectrum for the monthly SST
anomalies: (a) after deleting the sub-period. (b)
after deleting both the sub- and main periods.
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Fig 6. Plot of residual series {R!"].
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Name of variable = R¢(1)
Mean = -0.07014. Standard deviation = 0.962483, Number of observations = 480
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Fig. 7. Sample autocorrelation function and sample partial autocorrelation function, of residual series {R!"}.
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Name of variable = Rel2)
Mean = -0.00252, Standard deviation = 0.768295
Number of observations = 480
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Fig. 8. Sample autocorrelation function and sample partial autocorrelation function, of residual series {R®}.
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Fig. 9. Plot of origial series (~) and predicted values (-
-) using (a) only cyclic component. (b} both cyclic
and stochastic components.
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