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Abstract-:

The research deals with the theoretical and applied study; to build the best
model that helps predict the amount of rain in the cities of Rafah and Marsa Ma-
trouh; with the aim of evaluating the credibility of the ARIMA artificial intelligence
model,To know the change in rainfall amounts by following the steps and stages of
the seasonal Box-Jenkins (B-J) methodology, Proposed models are used after
passing most of the statistical criteria for examination in predicting future seasonal
values of rainfall amounts, up to the next sixty years during the twenty—first century,
Analyzes of the models used in the study indicate the prediction of a continuous
decrease in rainfall amounts, and drier climate conditions in the years, Coming
between the years (2064 to 2083 AD), during the winter season.

Keywords: prediction, artificial intelligence, general trend, rainfall, climate change,

vegetation, water security.
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Box~Jenkins models

The - non Seasonal Box .The Seasonal Box
Non Stationary models Statonary models

Autoregressive models (AR) ¢

Moving average models
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Autoregre ssive moving
average models (ARMA)
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.Autocorrelation Function( ACF): q S Loy ala .1
Partial Autocorrelation : p ( ol S Bla a2

.Function(PACF)

Aialidll &bl djrag dpansal)l Clyriall aail claliy¥) Jlsa adid
o Lol 3503 )8 a8 agen Laa tAuhl) 5538 DA el @il
[(9) o<a Caglas st U< gl
Xt=p+Xt-1+Xt-d+...+PpIXt-1+p2Xt-2
+...+dpXt-p +et-Pplet-1-¢pet-2-...plet-q
( Bora et al.,2023,p2).
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P=0:g=1 -208.628 424,003 423.27% 423.108
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Differencing Final Estimates of Parameters ool dlaus
Type Coef  |SECoef |T-Value |P-Value Jauaihl
AR 1 -0.886 0121 -1.32 0.000
1 AR 2 -0.711 0121 -5.67 0,000 —i-.l)u'
Constant -7 -LI7 -0.45 0.654
AR 1 0.056 0,197 0.28 0.779
1 MA 1 0921 0115 803| 0000 s | oAb
Constant 1.67 1.16 144 0.159
AR 1 -0.8 0.163 -4.90 0.000
1 MA 1 -0.008 0.154| -0.050 0.961 b%)j'
MA 2 0.939 0.13 7.200 0.000
Constant 0.872 0419 -2.080 0.045
AR 1 -0.628 0.17] -3.690 0.001 gt
2 AR 2 00349 0174] -2010| 0053 LAl |zakes
MA 1 -0.926 0111 8.340 0.000
AR 1 -0.595 0.252 -2.37 0.024
2 AR 2 -0.476 0.194 -2.46 0.02 sladl
MA 1 1.154 0.224 515 0.000
MA 2 -0.202 0.267 -0.76 0.455
Ma 1 1.0228| 0.0967 10.58 0.000 ﬂf.':uﬂ
1 Constant 0.918 0.485 1.89 0.067
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