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O ABSTRACT 0O

Accurately modeling rainfall-runoff (R-R) transform remains a challenging task
despite that a wide range of modeling, either knowledge-driven or data-driven.
knowledge-driven models need a large amount of parameters, so it suffers from plenty
numbers of parameters, for this reason the hydrologists start looking for a simple modeling
methods, that need a few parameters such as data _driven methods, so The present study
amis to use artificial neural network, which is one type of this methods for modeling the
relationship between rainfall and runoff in Alkabeer Aljanonbee river catchment in Tartous
City. ElIman Neural Network is depended on for prediction of runoff by testing twenty four
models have different architectures. So all models have been tested by using different
numbers of neurons in the hidden layer, by using nntool book, which is available in the
Matlab program.

The results of the research verify that the model which has each of temperature,
relative humidity, evaporation and rainfall in the input layer with time delay equal to three
days (0:-3), in addation to preveous value of runoff (-1:-3), gives a best performance for
used data with mean square error equal to 2.8*107-5, and correlation coefficient 0.96. So it
has been reached that Elman network technology gives a good results in modeling the
relation rainfall_runoff So it could be a good alternative instead of traditional approaches.
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1 AGBal)y gty

Lndial) Al Al ¢ Uy clilal) S8y .1

gl o3 e 8 b Al ARl 8 Cligean) e Cilie aey Ladsa cppies Aayl ks &
dall Aaall 8 Cliguanll (e 2o Juadl (e sl Ly zdgalll ol 3 Jaae JS asmy il e @aaill
AGall ) dale o Gliads Baiall duaall AGAN Al Jundl e Jpeand) (s zise 09
Gl daaall L) e bl gy lal Ge Al ) Jsasl e 2 dajildl) Lanall dyuaal)
slhe) e Ll Guy oSl Dl 4830 3 Lipad g ) sl dde 3 dedied) oD
A (sl dlee) il Adee 3 dediunal) A SR AGae e L] dglie DA S0 dilai
M Y il apedly Sy 5 apanil) dia ) Jeasil D o Sul) gl digla e slae¥) g
OLEAY) desana (@il Ao sanay (il degana (A Do sena

Al ol mA Gsmac e 0sSH dplass 13 (EIMan 4S5) dumin 4035 7 dgas Auhall o2 (b aasil
@sind Glplens sl LS Aalu gy 263 A8kl U] aaal) aag Cya saaly 468 Aaday Auhall LS e
Ao alatinly Chloal) eds s Lam O A oY ey s 30a)) cliguaall e calide 2 e
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Levenberg-Marquardat = 4w lsa  aladiuly DU Glbasy dga (& AL nntool
.43l ()il backpropagation
LS Gl Agpasl) A3l Gljlens 330 LAl ga G AREL) 3l o1 (2) Jsaad) ek
Lpaal) A0 o a8 Cun (L)) e Jawsid Aed jral) ol duadl ) el Gag dale G
DAl gl Akl @yhall daps Sl cdlaad) Ak dase 19) 19-25-1 dplend) <y niall
25 (-3:-1) i) saby Capatll 45l o8 ) dilia) (—3:0) AL 2D ojlaia 1) jaly gylaal) Jslaglls
e Jumdl i ((t20) gail) die Caypail) Jiag gyal) Ak 3 asls Gsmacy dpgdl) A3kl 8 Gsuac

Gle genall %96 Lls)) Jelras AN e sanal) dal 0o 2.8* 1075 (Laddl pope Jawssial Gad jrual)

Aiall ikl ¢4 :(2) Jgaadl
Model Number of hidden layer = I\C/-IDSAELMJM Lm);i:Rdﬂm
5 0.00157 50
10 0.00114 52
. 15 0.00117 53.5
20 0.00119 52.7
25 0.00147 51
30 0.00109 52.9
5 0.00103 48.7
10 0.00115 54.4
5 15 0.000906 61
20 0.00087 58
25 0.00101 61
30 0.000968 61.7
5 0.000129 93.5
10 0.000103 91.8
15 0.000111 94
: 20 0.000104 89.4
25 8.72*10"-5 96.1
30 7.81*10"-5 92.7
1 5 0.000193 90
10 9.5*%10"-5 90
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15 6.37*10"-5 92.1
20 4.84*10"-5 95.3
25 5.6%10"-5 94
30 4.2*10"-5 96.2
5 0.000105 90
10 3.91*10"-5 95
. 15 5.8%10"-5 93.1
: 20 4.44*10"-5 94.7
25 2.8%10"-5 96
30 3.64*10"-5 93.7
5 0.00103 48.7
10 0.00115 54.4
15 0.00087 58
° 20 0.00101 61
25 0.000968 61.7
30 0.001 41
5 0.00129 42.73
10 0.00118 51.28
15 0.00125 60.85
’ 20 0.00102 59.55
25 0.00111 60.3
30 0.00114 57.13
5 0.00145 46.77
10 0.00129 50.79
9 15 0.00113 52.94
20 0.00124 49.27
25 0.00121 30.39
30 0.00116 43.94
5 0.000134 93.5
9 10 9.19*10"-5 94
15 0.000116 90.5
20 7.63*10"-5 93.3
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25 5.88*10"-5 9650
30 8.29*10"-5 94.4
5 0.000117 92
10 7.45*10"-5 89
10 15 6.45*10"-5 95.9
20 3.82*10"-5 94.2
25 5.41*10"-5 95.6
30 5.74*10"-5 84
5 0.000149 91.6
10 4.05*10"-5 94.1
15 3.98*10"-5 93.7
! 20 3.63*10"-5 94.8
25 6.5%10"-5 95
30 4.23*10"-5 91.3
5 0.00104 45
10 0.0012 27
15 0.000997 62.2
12 20 0.00115 43
25 0.00109 57
30
0.00103 29.6
5 0.00133 35.5
10 0.00137 47.5
3 15 0.00135 50.34
20 0.00135 49.82
25 0.00133 50.69
30 0.00111 37.92
5 0.00147 35.12
10 0.00133 42.13
14 15 0.0015 42.65
20 0.00134 50.38
25 0.00127 47.59
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30 0.00146 40.67
5 0.000168 92
10 0.00012 92.9
15 15 0.000158 90
20 0.000151 92.8
25 0.000131 01.3
30 0.000126 91.7
5 0.000135 92.7
10 0.000127 94.9
16 15 0.00015 89
20 8.67*10"-5 89
25 8.08*10"-5 92.5
30 8.6¥10"-5 91
5 0.000132 89
10 9.54*10"-5 90
15 6.3*10"-5 91.1
v 20 6.11*10"-5 96.5
25 8.35*10"-5 93
30 8.89*10"-5 92.9
5 0.00113 46
10 0.00132 +4
15 0.00104 59
18 20 0.00136 43
25 0.00122 45
30 0.00133 49
5 0.00156 34.69
10 0.00154 37.17
15 0.00155 36.66
1 20 0.00145 35.7
25 0.00147 34.25
30 0.00151 35.12
20 5 0.00161 37.62
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10 0.00163 30.8
15 0.00162 44.28
20 0.0016 30.48
25 0.0016 36.7
30 0.00163 36.6
5 0.000208 92
10 0.000178 94
15 0.000204 92
2 20 0.000151 91
25 0.000134 92
30 0.000141 91
5 0.000229 92
10 0.00015 90
i 15 0.000141 91.5
20 0.000209 93
25 0.000185 92
30 7.51*10"-5 90
5 0.000112 94.8
10 0.000109 88.7
23 15 0.000137 87
20 0.000104 89
25 0.000107 90
30 8.94*10"-5 91
5 0.00158 47
10 0.00139 33
04 15 0.00145 45
20 0.00134 42
25 0.00133 51
30 0.0012 45
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