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Autocorrelation Function: Rain
Lag ACF T LBQ

1 0.008306 0.07 0.01

2 0.012599 0.11 0.02

3 0.523349 4.47 21.44
4 -0.043955 -0.30 21.59

5 0.000349 0.00 21.59

6 0.451598 3.10 38.26
7 -0.140969 -0.86 39.91

8 0.021823 0.13 39.95

9 0.392177 2.37 53.10
10 -0.077132 -0.43 53.62
11 -0.080049 -0.45 54.19
12 0.391469 2.19 67.94
13 -0.118952 -0.63 69.23
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14 -0.070640 -0.37 69.70
15 0.358871 1.87 81.85
16 -0.105284 -0.53 82.9

Anblad) jlaeY) cilpast 330 Bl y¥) cBlalaa (1) Galall Jgand)
Partial Autocorrelation Function: Rain
Lag PACF T
1 0.008306 0.07
2 0.012531 0.11
3 0.523260 4.47
4 -0.067856 -0.58
5 -0.011973 -0.10
6 0.248046 2.12
7 -0.156299 -1.34
8 0.039119 0.33
9 0.132934 1.14
10 0.053529 0.46
11 -0.170671 -1.46
12 0.170002 1.45
13 -0.044571 -0.38
14 -0.068072 -0.58
15 0.110237 0.94
16 0.009161 0.08

Akblud) jlha¥) cilaSt el A BLEY) cSlabea (1Y) galal) Jgaal)

Autocorrelation Function for Rain
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Partial Autocorrelation Function for Rain
(with 5% significance limits for the partial autocorrelations)

1.0
0.8
0.6+
0.4+

024 — " —fF——- T ******************* -
00 | . | 1

-0.21
0.4
-0.6
-0.81
-1.01

Partial Autocorrelation

Lag

Aab L) ) cubyast 5l I3 Tl ¥ Al (Y) Ggadal) gAY

9% 97 o claly) e ol ISy ablin Lgl) aad I LGN cblalaas axd diade A (e
LsY) AalY) die Aygina el I BLGY) cOalaa ad o) cpa B V0 g) Y

I iy s oMy Jla) clily il g igal paddd ¢ OSay Gl Gadd JSA (g
Jsaad) 2 o)Lia) ali Lag(¥) Galall Jgaad) 4 LaS zigai¥) 138 il o3 By . ¥ awiga sk (ramigal
Slpaldl claly) Ails B Agina e JLOAY) Belaan) O Juda ) (£) Galal

SN AR gan) aa (0) @alal) Jand) B LaS Aadl aalpe §psind Aliianall cfpil) qulaas a3 1A
RS

Final Estimates of Parameters

Type Coef SECoef T P
SAR 3 0.5558 0.1006 5.52 0.000
Constant 191.74 19.78 9.69 0.000
Mean 431.62 44,52

Number of observations: 73
Residuals: SS = 2022136 (backforecasts excluded)
MS = 28481 DF =71
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paddal £ i) cilalea i (¥) Galall Jgaal)

Modified Box-Pierce (Ljung-Box) Chi-Square statistic

Lag 12 24 36 48
Chi-Square 9.9 16.9 240 313
DF 10 22 34 46

P-Value 0.453 0.770 0.899 0.952
Z ) paddd HLEA) (£) galall Jgaad)

Forecasts from period 73

95% Limits
Period Forecast Lower Upper Actual
74 362.137 31.296 692.979
75 289.221 -41.620 620.062
76 442.834 111.993 773.675
77 393.003 14.501 771.505
78 352.479 -26.023 730.981
79 437.851 59.349 816.353
80 410.157 18.103 802.211
81 387.635 -4.419 779.689
82 435.082 43.028 827.136
83 419.690 23.545 815.836

ATy AN AED gan ga Asblad) jUaa¥) cilpadd Aliall cifgiil) (@) galal) Jgand)

bl Saal) Jal Ganny galizg
Clc
Clear all
N=input (""N="";
F=input (""F="";
COs=input (""CO="";
Cl=input ("C1="
C2=input (""C2="
Dl=input ("D1="
D2=input ("D2="
D3=input ("'D3="
FOR I=1:N;
IFF(1)<=0.5
T(1)= Sqrt(log(1/F(i)"2));
SPI()= -(T-(CO+C1*T+C2*T/2)/(1+D1*T+D2*t"2+D3"3));
Els
T(1)= Sqrt(log(1/ (1-F(i))"2) );
SPI(I)= T-(CO+C1*T+C2*T" 2)/(1+D1*T+D2*t"2+D3"3);
END
END
SPI

- - - -
N— N N N N
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Forecasting The Wet and Dry Rainy Seasons in Mosul Using
Standardized Precipitation Index (SPI)

Abstract

Iraq suffers the continuing lack of water resources in generdwether it is
surface or underearth water or rain. The study of rain has got the utmost
importance in order to the rain direction in Irag and in Mosul in particular and
what it will be in future. It also shows the wet as well as the dry seasons and the
possibility of expecting them and expecting their quantities in order to invest
them and to keep this vital resource The research deals with predict the wet and
dry rainy seasons in Mosul using (SPI) Standardized precipitation index
extracted from conversion of Gamma distribution to standardized normal
distribution , depending on data of monthly rain amounts for 1940-2013 . Results
showed existence of 31 wet rainy seasons , and 42 dry rainy seasons for the whole
time of study which is 73 rainy seasons. Results of rainy seasons prediction for
the time 2014-2023 showed five wet rainy seasons and five dry rainy seasons ,
although the general trend of rain in Mosul station refer to declines with time .

Keywords: Standardized precipitation index -Gamma distribution -Estimation
methods- seasonal time series model -Rainy seasons- Forecasting.
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