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O ABSTRACT 0O

The study and design of water-intakes on springs is based on the analysis of time series of
historical measurements to achieve prediction of incoming water volumes or future
expected.

The research aims to model the monthly water flows of AL-SIN Spring in Syrian Coast
and future expectations of these flows, by adopting the Box-Jenkins models to analyze the
time series data, due to its reliable accuracy. Monthly water flows, thus, monthly volumes,
for 101 month (from June 2008 to October 2016) were processed. Performing the stability
of the time series on variance and median and non-seasonality and making the wanted tests
on model residuals, we found that the best model to represent the data is SARIMA(2,0,1)
(2,1,0)12 , and after dividing the data into 81 month to build the model and 20 month to test
it. Depending on the smallest of weighted mean of criteria RMSE, MAP, MAE,. The best
predicted model was SARIMA (3,1,0) (1,1,0)12 and the model gave the nearest predicted
values to actually measured data in spring.

Keywords: Springflow, AL-SIN spring, Jenkens-Boox models, prediction, SARIMA
models.
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Qi) el s Jllyy Ul ladpas opinty (SET jlmad Zed i iy 2 gipadl s
:J<al 41y SARIMA (2,0,1)2,1,0)

(1—¢ B—¢,B?).(l—d,B—d,B?).(1— B*?)z, = 5+ (1—OB)a, ~WN(0,5?)
(2= Us3all) b A g Addle ClS g3 pall Gl das

ARIMA (11,2) z0a gisaid allas (2~ g2l

[ ¢, D, D, 0 S
1.6858 —0.7265 —-1.0076 _0.6173 0.6094 0.0543
sl s il

(L—1.6858B +0.7265B2).(L+1.0076B +0.6173B% ).(1— B )z, =
0.0543+(1-0.6094B)a, ~WN(017.12) ... (25)

Model Checking ziseill (3slaa) JLid) —
r Al By agaill HLEal V) o
(3 Usall) (b il s 1 Bl st Slial (1

Alell gshall Jaugiall(3-Jsaall)

N Mean StDev SEMean 95% ClI Z P

89 —0.049 4.018 0.426 —0.834,0.786 —-0.12 0.908

oyiall dpajill iy M P =0.908)0.05 ) L
ball dsay hugiall Jea bl il Al ) ddlde o Slall Alede loal 2
dassiall Gad o B dad e pral 5l e S lempes ) A0 Claalid) (e Ao sene g bl
(4 —Jsaall) A bl (s

Aol Llpdie L) milii(4-( saa))

47 sl il sl 22a])

46 sl wgidll el dae

46 Lol e SV claaliadl sae

43 Lusidl e el claalia) axe
0.741 P iad

Aglsdie Jlslls P=0.741)0.05 ) L
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Autocorrelation

Autocorrelation Function for RESI Alsen Water Volume \ICM ‘3]

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

Partial Autocorrelation Function for RESI Alsen Water Volume |\CM '31

(with 5% significance limits for the partial autocorrelations)
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tomdl el Apedl) slal) agan
(1—1.6858B +0.7265B2).(1+1.0076B + 0.6173B2).(1— B )z, =
0.0543+ (1-0.6094B)a, ~WN(0,17.12) ... (26)
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Time Series Plot of Real Alsen Water Volume , Forecast(210)(110 \viCM ‘31
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Model RMSE MAPE MAE
SARIMA(1¢1:0)(1:1:0) 4,702 12.572 3.2
SARIMA(2:1:0)(1:1:0) 4700 12.672 3.2
SARIMA(3:1:0)(1:1:0) 4.700 12.367 3.2
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o i) g il e JSI ¢ g5sal) agiall (6- Jgaadl)

Model W.M (1) W.M (2) W.M (3)
SARIMA(L:1:0)(1:1:0) 5.770 5.036 9.705
SARIMA(2:1:0)(1:1:0) 5.785 5.054 9.771
SARIMA(3:1:0)(1:1:0) 5.708 4,973 9.556

sall ) zdgail) damy o35 0935all Langiall dad S Giny SNSARIMA (3L0)1L0) z3seill Liadic
ol et Al bl o paa Al A lid) 2l
Gl gial) Aatlly Loy Lnal) ailly Al sladdl ppna ALl Gddal) adl) o A5l (7-Jsaall) (b con
Ciluld 3y Gl Gld ) slaill 13 e o 0S5 [91% 20 A sl o Aadins 3 Jualal)
Aflasy) z ikl Bulii e Al Leangane Aas Laxe olhdl )y all 38

g Laial ailly 4l olall agaa Aluled AG8a) 28 o 45Ea (7 —Jsaad)

Aasial) Al Gl | Lo Land) Al | Agasd dedl | e
il (M.m®) (M.m°) (M.m®) Al
17.41 10.9394 51.8907 62.8301 | 2015/03
9.96 5.9391 53.6976 59.6367 | 2015/04
-11.17 -5.6558 56.3052 50.6494 | 2015/05
-19.95 -7.3779 44.3666 36.9887 | 2015/06
-21.34 -6.5217 37.0891 30.5675 | 2015/07
-22.05 -5.7391 31.7611 26.0220 | 2015/08
-15.76 -3.4499 25.3419 21.8920 | 2015/09
-20.61 -4.1004 23.9983 19.8979 | 2015/10
-13.39 -2.4683 20.8975 18.4291 [ 2015/11
-19.97 -3.2637 19.6063 16.3426 | 2015/12
19.21 5.1558 21.6852 26.8410 | 2016/01
17.82 4.5339 20.9135 25.4474 | 2016/02
9.66 3.1099 29.1000 32.2099 | 2016/03
32.56 11.5170 23.8595 353765 | 2016/04
19.42 5.3395 22.1530 27.4925 | 2016/05
14.98 3.3446 18.9837 223284 | 2016/06
3.81 0.7020 17.7297 18.4317 | 2016/07
-9.33 -1.3897 16.2773 14.8876 | 2016/08
-5.82 -0.7414 13.4854 12.7440 | 2016/09
-28.91 -3.3422 14.9025 11.5603 | 2016/10
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