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O ABSTRACT O

The study and design of water dams depend essential on prediction of water volumes
or future predicted in rivers, by using the time series analysis of the historical
measurements.

The research aims to make statistical study of monthly water volumes incoming in

AL-Aroos River in Syrian coastal and future prediction of these volumes. And the
Box-Jenkins models is adopt to analysis the time series data, because of its high accuracy.
We attend the monthly water volumes for 15 years. And after doing the wanted tests on
model residuals we found that the best model to represent the data is SARIMA(0,1,2)
(1,2,1)12, and after dividing the data to 14 years to build the model and one year to test it ,
and depending on the smallest of weighted mean of criteria RMSE, MAP, MAE,. The best
predicted model is SARIMA (1,1,0) (0,1,1):, and the model give the nearest predicted of
measured data actually.

Keywords: Riverflow, AL-ROOS river, Jenkens-Boox models, prediction, SARIMA
models.
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Partial Autocorrelation Function for Ft=(1-B~12)(1-B)Yt
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Gha) — 0 .zl alles 2e— M Ae)l Alulull a8 22— N tdua
(1) Il b il e

- ST b LA il (1) Jaadl

Model o’ m AIC
SARIMA (0,1,1)1,2,1),, 1.078 6 23.72
SARIMA (1,1,1)1,21),, 1.039 7 19.97
SARIMA (0,,2)1,2,1),, 1.037 7 19.67

(1- 4 BY1-B)1—-B®)Ln(V,)=5+{1-© B?)a,

zsal) s Ml (ST Sl Gad J8F Giny 3 z3pall s
SARIMA (0,1.2)1,21),,. ;.41

(16) :J<all A,
(2) Jeaall 3 s e dalles G 7 5al) 3 gaill (Guadal a2y
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AR 7 dgall) allea (2) Jgaad)
© ¢ )
0.8941 -0.453 0.003881

sl 58 g
(1+0.453 BY1- B)1— B*)Ln(V, )= 0.003881+ (1 0.8941 B?)a, , a, xWN(0L1.037  (17))
t ) By g asalll (aiin ay

((3) Jsaall g LaaY) 1ae it aal cho s Bl lagie las) (1

- sl gjiall aaugiall (3) Jgaal

N Mean StDev SEMean 95% ClI Z P
156 0.0055 1.0051 0.083 (-0.1572, 0.1682) | 0.07 | 0.947
Jgjiall dumdll =iy S P =0.947)0.05 : ol W
(4) dsaall & il s o sl Adsde L) (2
- Al Ailpde L) @it (4) Jsa)
70 llanll Jaadlall 2aal)
79 sl cildlaill aae
83 Luadl e SV claladl aae
73 Lgiall e jaa¥) clalia) dae
0.161 P i
Aglsdie JBlslls P=0.161) 0.05 ¢} W
(11 ) oaSall a8l 55l 313 Jaljilly 330 Lol s G A et lsd) Dl (3

O i 1385 iaall (o)l Lead alinag A8 350n e oladi Gl (pila cBlabea of M ¢(12)

;L.a.u]\ M\ Alilidia LLA.IT @-‘{9 5 . |

Autocorrelation
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Partial Autocorrelation

Partial Autocorrelation Function for RESI3
(with 5% significance limits for the partial autocorrelations)

1.0+
0.8
0.6 1
0.4
0.2

0.0
-0.2
-0.4
-0.6
-0.8
-1.0

30 35 40 45 50

Lag
Zisalll Bled el A3 Bl A (12) Jedd

20 25

4

B oxahall sl S35 aly jlabine adf ey o 13) IS0 8 3ol Sl adadl ausy any (0

Histogram of RESI3
Normal
40 Mean  0.005520
] StDev 1.005
N 156
30 4 L~
> 7 ;
Q
8
3 204
S
o
i
10
0 T T T T T T T

sl Algd @Sl aliaall (13) Jedd)

(14) J8all 3 sl xglall aysill e 5SBI agadall JUiia¥] ansyi (2

Percent

Probability Plot of RESI3
Normal - 95% CI

Mean 0.005520
StDev 1.005
N 156
AD 0.855
P-Value 0.027

RESI3

isalll Algd anhll Jlaiay) (14) Jsdl

59



sleaa celila e Dbl il aladinls (gysadl Jalad) 8 Gl Jes e 53l el sliall agany gl

I Al el gyas @l (e aSEL ¢ agalall asill puads Bl o aas
(15) JSal) b peamsall Hlsal) dadad K =S s (2

Probability Plot of RESI3
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99.9
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4 StDev 1.005
2 [ N 156
KS 0.067
P-Value 0.088
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RESI3

cisad st K =S jlag) (15) gea

fejsa lsally A il iy Sl a=005 ., LS Y 0.088 o P —Value iad o L
el 7 3sall (o L Ayl olial pgnn ALl LU g 3gaill el LEAY) s sa
(1+0.453 B)1—-B)1—B'?)Ln(V, )= 0.003881+(1-0.8941B*?)a, , a, ~WN(0,.037)  (18)

V() (ol g e Bl Ay gl olaall asaa Adualiad (gl z3galll Uy

xSl L 1y . [2] Lty liinnall ill Talla cllall Jiias = 35as (56 o g pmall (o
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R =& Actual == predict
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manth

.SARIMA (0,1,2) (1

discharge volume (mm”3)

month
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A3)

volam

discharge

.SARIMA (1,1,0) (0.1,1);, gisaill g (el ia ¢rsabe) Lgo Liiial) asil) pa dugial) agdl) 45 )\ia (18) Jsial

& damsdl RMSE, MAP, MAE e adiad daiball Auliioeal) Auiajl) Q) o sl sl
.L.\.n)'.'ml\ (a.é u:\.u (6) d_giﬂ\j sjgﬁ';‘}]\ a4 CJLQ.\B ﬁml...d\ ﬁ\a.d\ (,_\5 (5) d}&;l\ Qfg,\:d c(ll, 10, 9) @R
(14, 13, 12) Sl b daagd) (5554l

.RMSE, MAP, MAE lxs (5) Jgaall

Model RMSE MAPE MAP
SARIMA (0,1,2)1,01),, 74.73 21.23 20.79
SARIMA (0,11)1,0,1),, 71.12 19.84 19.59
SARIMA (1.1,0)0,1,1),, 55.83 15.49 15.36
.RMSE, MAP, MAE laall ¢y sall lagiall ad (6) Jsand
Model W.M (1) W.M (2) W.M (3)
SARIMA (0,1,2)1,01),, 12.45 3.54 3.47
SARIMA (0,11)(1,0,1),, 11.85 3.31 3.26
SARIMA (1,1,0(0,1,1),, 9.31 2.58 2.56

«iubls SARIMA (1,1,0)(0,1,1) 12 158 sl L A loadl assas sl ) = 35aill ¢

g8 7 3gail) allaa (7) Jgaad)

o’ ® ¢ )
0.969 0.9597 -0.3408 -0.001156
Gl (38a3 Ay (e fie le o B)380) Loy Ll il e Tsiidl) wl) 43l (8) Jsand) e

tosspaall gl o Blsl Ayl olaall o gmay lisall 5l ) sy Lagiy s
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(2Sa e G sale) g Litiall 2 ae Aouial) ail) 4584 (8) Jgandl

Month Actual predict (%) el Uasl)
Oct.08 0.928638 | 1.063675 -15
Nov.(08 1.882944 | 1.570431 17
Dec.08 2.181283 | 2.383452 -9
Jan.(9 3.188214 | 3.069701 4
Feb.09 3.488461 | 4.178281 =20
Mar.09 6.550835 | 6.222614 5
Apr.09 3.828512 | 4.403061 -15
May.09 1.503315 | 1.919606 -28
Jun.09 1.682784 1.88706 -12
Jul.09 1.784928 | 1.602668 10
Aug.09 1.388486 | 1.663294 =20
Sep.09 1.785376 | 1.575086 12
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