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Retrieval of the non-linear dynamic forecast model of El Nino/La Nina

index based on the genetic algorithm optimization

ZHANG Ren'?, HONG Mei"?, WANG Hui-Zan', CHEN Yi-De', WANG Yan-Lei'

1 Institute of Meteorology, PLA University of Science and Technology, Nanjing 211101,China
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Abstract Based on the 1958~1995 global month-average SSTA field reanalysis data from NCEP/
NCAR, using dynamical system retrieval idea and GA Genetic Algorithm approach, the
parameters of El Nino/La Nina exponential dynamical forecast model are optimized and the non-
linear dynamical model of Nino3 SSTA index is reconstructed from above SST data. The
analytical result and forecast test show that GA has the advantage of global optimum search and
parallel calculation, which enables objective and effective retrieval of SST index dynamical
forecast model. So it can effectively forecast the Nino3 SST index and El Nino/La Nina event and
afford useful reference to El Nino/LLa Nina forecast.
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Table 1 The relativity analysis between SSTA and other factors
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Fig.1 The SSTA forecast of 15-month duration under different initial conditions
(Solid line is actual SSTA data and dotted line is forecast SSTA data)
(a)Initial conditions, April, May, and June of 1982 (The correlation coefficient between forecast and reality is 0. 758) ;
(b)Same as (a) but for 1976 (The correlation coefficient is 0. 782) ; (¢) Same as (a) but for 1988 (The correlation

coefficient is 0. 751) ; (d) Initial conditions, January, February and March of 1964 (The correlation coefficient is 0. 745).
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Fig. 2 The SSTA forecast of 20-month duration under different initial conditions
(Solid line is actual SSTA data and dotted line is forecast SSTA data)

(a)Initial conditions, same as Fig. 1a (The correlation coefficient between forecast and reality is 0. 513) ;(b)Initial conditions,

same as Fig. 1b (The correlation coefficient is 0. 501) ; (¢) Initial conditions, same as Fig. 1c (The correlation

coefficient is 0. 514) ; (d) Initial conditions, same as Fig. 1d (The correlation coefficient is 0. 470).
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Fig. 3 The SSTA forecast of 15-month duration under the different initial conditions
(Solid line is actual SSTA data and dotted line is forecast SSTA data)

(a)

Initial conditions, January, February, and March of 1997 (The correlation coefficient between forecast and reality is 0. 802) ;

(b) Initial conditions, April, May, and June of 1999 (The correlation coefficient is 0. 807).
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Fig. 4

The SSTA forecast of extended duration under different initial conditions

(Solid line is actual SSTA data and dotted line is forecast SSTA data)

(a) Same as Fig. 3a, but for 20-month forecast duration (The correlation coefficient between forecast and reality is 0. 453) ;

(b) Same as Fig. 3b, but for 17-month forecast duration (The correlation coefficient is 0. 451).
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Fig. 5

SSTA compositive forecast test for 20-month duration under different initial conditions

Solid line is actual SSTA data, dotted line is forecast SSTA data and dashed line is compositely forecast SSTA data

(a) Initial conditions, same as Fig. la (The correlation coefficient between forecast and reality is 0. 712); (b) Initial conditions,

same as Fig. 1b ( The correlation coefficient is 0. 706); (c¢) Initial conditions, same as Fig. 1c (The correlation coefficient is 0. 711) ;

(d) Initial conditions, same as Fig. 1d (The correlation coefficient is 0. 704); (e) Initial conditions, same as Fig. 3a

(The correlation coefficient is 0. 715) ; (f) Initial conditions, same as Fig. 3b (The correlation coefficient is 0. 736).
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