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Application of time series analysis in the prediction of rice blast

KANG Xiao-hui, CHEN Hao,ZHANG Mei

(College of Life Science and Engineering » Southwest University of Science and Technology sMianyang ,Sichuan 621010,China)

Abstract: [Objective) The prediction effect of rice blast was studied to provide reference to control rice
blast by time series analysis model. [Method] Time series analysis model was established through moving
average,exponential average and period extrapolated method by variance analysis, according to the inci-
dence of plant areas of rice and apperance of rice blast in Jiange district Sichuan province from 1980 to
2007. The forecast result was analysed and used in the appearance predication of rice blast in 2008. [Result])
It was shown that the time series analysis linear model including moving average,exponential average and
period extrapolated method by variance analysis can preferably fit the trend of rice blast. Comparing the
measured value with the estimated value, their accuracy of testing-forecast from 1980 to 2007 was 97. 7%,
96. 1% and 99. 8% ,respectively;relative errors in 2008 were 14. 5% ,18. 1% and 8. 4% ,respectively. [Con-
clusion) Time series analysis model can be applied in a long-term forecasting for rice blast.
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Table 1 Incidence of rice blast in Jiange of Sichuan during 1980—2008

ARy RS ARy A ARy VEES
Year Incidence Year lincidence Year Incidence
1980 0.281 1990 0.212 2000 0. 310
1981 0. 356 1991 0.375 2001 0.374
1982 0. 347 1992 0. 486 2002 0. 256
1983 0.270 1993 0.496 2003 0. 390
1984 0. 500 1994 0. 383 2004 0.376
1985 0.719 1995 0.415 2005 0.510
1986 0. 506 1996 0. 406 2006 0. 288
1987 0. 345 1997 0.378 2007 0.202
1988 0.195 1998 0. 440

1989 0.168 1999 0.473
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Table 2 Period list of period extrapolated method model by VA
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Table 3 Prediction and estimates and relative errors of rice blast incidence of Jiange in Sichuan Province during 1980—2007

7 2253 4T JA 30 1 4 T A A

T 20 T 34 T A5 F6 BT 24 T AL Y .
SZIAE Model of moving average Model of expinential average Model of period extrapolated
AE Ay Measured method by VA
Year casur Hil X%/ % FW i FXTR%E /% il X%/ %
Estimated Relative Estimated Relative Estimated Relative

value error value error value error
1980 0. 281 0. 281 0. 00 0. 281 0.00 0. 264 —6.18
1981 0. 356 0.328 —7.97 0.311 —12.69 0.373 4.62
1982 0. 347 0. 324 —6.44 0. 325 —6.15 0.339 —2.11
1983 0.270 0.372 37.90 0.303 12.30 0.288 6.56
1984 0. 500 0.496 —0. 80 0.382 —23. 65 0.497 —0.63
1985 0.719 0.575 —20.02 0.517 —28.12 0.717 —0.24
1986 0. 506 0.523 3.42 0.512 1. 31 0.520 2.93
1987 0. 345 0. 349 1. 16 0. 445 29. 20 0.351 2.01
1988 0.195 0.236 20. 83 0. 345 76. 66 0.202 3.17
1989 0.168 0.192 13.95 0.275 63. 00 0.172 1. 87
1990 0.212 0.252 18. 89 0. 249 17.81 0.2160 2.01
1991 0.375 0. 358 —4. 67 0. 300 —20.11 0. 360 —4.00
1992 0. 486 0.452 —6.90 0. 374 —22.98 0.4952 1. 96
1993 0.496 0.455 —8.31 0.423 —14.74 0.4730 —4.62
1994 0. 383 0.431 12. 70 0.407 6. 30 0. 394 2.98
1995 0.415 0.401 —3.33 0.410 —1.20 0. 385 —7.30
1996 0. 406 0. 400 —1.53 0.408 0.62 0.413 1. 80
1997 0.378 0.408 7.91 0. 396 4.79 0.372 —1.76
1998 0. 440 0.430 —2.25 0.414 —6.00 0.4251 —3.44
1999 0.473 0.408 —13.77 0.438 —7.49 0.461 —2.62
2000 0. 310 0. 386 24,31 0. 387 24.63 0. 309 —0.35
2001 0.374 0.313 —16. 16 0.382 2.06 0.373 —0.24
2002 0. 256 0. 340 32.72 0. 331 29. 36 0. 264 2.98
2003 0.390 0.341 —12. 65 0. 355 —9.00 0. 387 —0.78
2004 0.376 0.425 13.23 0.363 —3.35 0. 360 —4.10
2005 0.510 0.391 —23.35 0.422 —17.32 0. 544 6.54
2006 0. 288 0.333 15. 89 0. 368 28.03 0.292 1.63

2007 0.202 0.308 52.52 0.302 49. 50 0.211 4. 60
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Fig. 1 Comparison between the measured value and the estimated value of rice blast incidence of

Jiange in Sichuan Province during 1980—2007 in three kinds of time series analysis
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Table 4 Screening results of main period about incidence of
rice blast in Jiange of Sichuan during 1980—2007
by period extrapolated method by VA

AT F B fiR R

. Confidence Correlation
Selected period F value o L

probability coefficient

13 2.159 7 0.919 7 0.852 7

9 6.570 0 0.999 6 0.857 0

4 7.340 5 0.998 8 0.6917

5 4.145 8 0.988 7 0.647 3

7 4,294 4 0.994 4 0.742 3
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