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O ABSTRACT 0O

Water has become a major concern for many countries in the world that suffer or
began suffering a water shortage, making it a dangerous vitality problem, and has become
one of the most important issues that may face the world, and may cause future wars, thus
the countries need to sign an agreements which organize the equitable distribution of the
water.

Hence the importance of the research in forecasting the rainfall in the Slonfe station,
and for achieving this goal, the time series data for the average monthly rainfall
precipitation has been used in Slonfe station, which located in the province of Lattakia on
longitude 36 ° 11 ' and latitude 35 ° 35', for the period between 1980-2010,

The methodology of "Box — Jenkins" has been usedin the study, which relies on
finding future forecasts from original data series.

Also, the applications “MINITAB, EXCEL” have been used in mathematical model
and the study results.

As a result, the study found that rainfall value in the 'Slonfe station' decreasing, this
decline amounted to 0.0473 mm per month during the monitoring period, and build the
appropriate (SARIMA) model for the series after passing the various statistical required
tests, and founded that SARIMA(5,2,0)(4,2,0),,seasonal model is a good representation of

the data and the SARIMA(3,0,3)(1,0,0) ,,seasonal model is the suitable model to forecast
the future monthly rainfall.

Keywords: rainfall, Slonfe station, Box — Jenkins methodology, (SARIMA) Model.
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(613l leall oy conlial) z3saill ypaail AIC ST lnae ) Tadi el dpulial) 3l Ga 220

AIC(m) =n* In(az)+2*m

Laabilyd) aae n ‘CJ}AJ\ il u.\g.dan e:u_.)h:}m In(GZ) ¢CJ}A.\S\ ellu 2ac M &

ST e R0 il (1) Jsead

Model o’ m AIC
SARIMA (5,2,0)(4,2,0),, 17766 10 3542.62
SARIMA (5,3,0)(4,2,0),, 30464 10 3736.75
SARIMA (5,3,0)4,3,0),, 54636 10 3947.04

1Y) zsatll €y Mllys ST el Ao i Biay o) z3salll las

:J<al a1y SARIMA (5,2,0)(4,2,0),,

(L-4 B—4,B* —4,B° — 4,B* - 4B°)1- ®, B - ®,B* - d,B* - d,B*)(1- BY(1-B*f ¢,

=0+aq zWN(O,O'Z)
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.SARIMA (5,2,0)(4,2,0), g sl g asail llas (2) il

¢ -1.2841
¢, —1.2745
s —0.9698
[ —0.6740
s —-0.2733
D, -1.3242
o, —1.1960
o, —0.9423
@, —0.3696
) ~1.146

2 sl (S s
(1+1.2841B +1.2745B% + 0.9698B° + 0.6740B* + 0.2733B° }*
(1+1.3242B% +1.1960B% +0.9423B* +0.3696B* )1— BY (1- B**f 7,
——1.146 + a, *WN(0,17766)

7 3 gall)

“ Be

6] 5 Coia MINITAB 1 aliyg (385 gz 3pail (msiiiy () o

(3) dsall b il i 2 Bl Lanigia L) (1
lsll (ghaal) Tacegiall (3) Jsaal
N Mean StDev SEMean 95% ClI Z P
334 0.185 131.474 0.164 —0.136, 0.507 1.13 0.259

i 53 dyginal) (s5ie 0.05 el Jici s cdpiuall dpmill (amdy M 0.259) 0.05: ¢ Ly
[6lrmnia (Salls 0.05 e HSTP 05 Laxie iuall ) Jidh dua P Jlaal) Ay

Hlsd Blpde LA) il (4) Jsaad

@

lleill Jaadd) aaal)

158
167 siall cilalaill axe
180 Lsgiall e 58 claaliadl aae
154 Ll e paa¥) clalidl sae
0.322 P
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Aglple il 0.322) 0.05: 0
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Autocorrelation Function for RESI(Rainfall)[mm]

(with 5% significance limits for the autocorrelations)
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Histogram of RESI(Rainfall)[mm)]
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Probability Plot of RESI(Rainfall)[mm]
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gisall Al K —S 4l (15) Jsa
dcise Alsdly dumpll (miy M @ =0.05 e S 25 0.089 L& P—Value J) ied o Lo

[6]bila
Jil el gasadl 0sS Jlly pplad) Jhgll Al Lidle zisall el LAY glai sny
reabtilull

(1+1.2841B +1.2745B7 +0.9698B° +0.6740B* +0.27338° )*

(1+1.3242B% +1.1960B% +0.9423B%° +0.3696B* )(1- B)*(1- B[ 7,
=-1.146+a, ~WN(0,17766)

Aiila dasa B gyl (glaal) Jhagh) Aluded i) gl oLy

sins (1981-1980) o shs el alall (o Teay lale 29 saal (gyedl) (gphaall Jhagll cilily Jaal &
SR (2010-2009) astssnedl alall el Ll sis czagall clid (2009-2008) asts el Hlal
MM 3G Jhagll dad ALl iy LS 8Y) Taall Jid a7 3sal

2060 dplial) 23l ) Ulagis HLAY) de pene ao lea Liiiall ol 43jlias =3l (e apaall #1580 5
(18) «(17) «(16) JSEY) Caves MINITAB 1 zaliys (385
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o i) ESEY g Maill 5l o) julaa (5) Jsaadl

Model RMSE MAPE MAE
ARIMA(3,0,3)(1,0,0)12 79.17 1153.37 55.4
ARIMA(3,0,3)(2,0,0)12 78.43 1235.56 55.87
ARIMA(2,0,3)(2,0,0)12 79.11 1163.43 55.34

i) 7 ilaill e g8 g sall aagiall (6) Jgaad)

(6) Usaall b dnmse geilially g 3laill (g JS (33 pall Jans gl lny Lidh

Model W.M (1) WM (2) W.M (3)
ARIMA(3,0,3)(1,0,0)12 254.24 242.35 791.34
ARIMA(3,0,3)(2,0,0)12 267.53 256.25 846.09
ARIMA(2,0,3)(2,0,0)12 255.87 243.98 798.03

Al aly sl Ji) z3sail) dary o35 (yshsall Jangiall Gad S sy oM z3sall L)
Adilla daae & (5yhall Jhell dlull

dggial) Al of e ally L Liiall ally Jlagl) Aluld 2aaaY) il o 33lha (7) Joaad) & s
A(2010-2009) 2 sls el alall iy %20 das 5305 ol Jealall (34l

JImm] g Lt aslly Jhagd) Alulod 88l adll oy A5l (7) Jgaad)

Gl Al il (mm) &l leo Ll el Aiial) Aol
8.4 7.98 87.02 95
15.57 22.57 122.43 145
18.97 34.72 148.28 183
10.86 19.11 156.89 176
-19.92 -24.3 146.3 122
-9.57 -10.05 115.05 105
-16.92 -11.17 77.17 66
-13.31 -4.66 39.66 35
-14.33 -1.72 13.72 12
-6.01 -6.01 6.01
-18.27 -18.27 18.27
-19.84 -8.53 51.53 43

Gluagilly clalitiuy)

gl 558 DA el i ole 0,0473 &l dilea dana b (gyhal) Jlagll (il cllia -1

b whal Jhell Aludu cilily Jhal gl Josdl SARIMA (5,2,0)(4,2,0), 7 3sadl -2
SARIMA (3,0,3)(L,0,0) ,z3sadl el LS ciaidU) il CLEAY) asan 5lat of da diilia daas
sl Tanssiall Fad B (3o (53ly gl Aliiandl wlly sl it Jooa
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miall Lpnaal) QIS aladiuly (gyhall Jhedl 5ull »3ga olin apn=3
i S Roagie il aae Al 455180 5 ANN(Artificial Neural Network)

ebal
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.2010,357 « il o)y6i€a daghl LAy paall

e ) Adaall sl (300 Al Aludid) Aadais Jidas L as bl bl el ¢ gliaay il ¢ e 2
32-1 2010 <18 alaall ciglanyl aslall 4l dsdll . Joasall

3. FRENCH, M. N.; KRAJEWSKI, W. F.; and CUYKENDALL, R. R., Rainfall
forecasting in space and time using neural network, J. Hydrology, 137, 1992, 1-31.

4. BURLANDO, P.; ROSSO, R.;CADAVID, L. G.; and SALAS, J. D. Forecasting
of short-term rainfall using ARMA models Journal of Hydrology, 144,1993, 193-211.

5. KILSBY, C. G.; COWPERTWAIT, P. S. P; OCONNELL, P. E.; JONES, P. D.
Predicting Rainfall Statistics in England and Wales Using Atmospheric Circulation
Variables. International Journal of Climatology, 18, 1998, 523-539.
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<http://www.abarry.net/or/or221book] .pdf>

7. ABED, Z. A. AL-RIDAH, Stochastic Models of Some Properties of water in the
middle of Euphrates Region in Irag, M. Sc. Thesis, College of Engineering, University of
Babylon, 2007.

8. AL-MASUDI, R. K. M., (2011): "Fitting ARIMA Models for Forecasting to
inflow of Dokan Reservoir", Journal of Babylon University, Vol.19, No.4.
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