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Simulation of effective elements of surface
runoff using artificial intelligence techniques in
the Marqia River Basin

Abstract

Water modeling is a very important tool in the field of hydrological
studies It developed from physical methods to conceptual and then
experimental methods, these technologies facilitated the prediction
of the occurrence of floods, their intensity, and places of inundation
on the banks of waterways .There for the current study uses
artificial neural networks ,Which is one type of these
technologies ,to model the relationship(Rainfall-Runoff) in the
Margia River Basin in Tartous Governorate. The artificial (Elman)
network was relied upon to predict surface runoff by testing
twenty-two models with different architectures, and each model
was tested using a different number of hidden neurons using the
(nntool) library available in the (matlab) software package.

The results of this study proved that the model contains in the input
layer the temperature, relative humidity, evaporation and
precipitation with a time delay of two days (-2:0) in addition to
values preceding the discharge with a time delay (-3:-1) and with
the use of(25) neurons in the hidden layer gives the Dbest
performance with mean square error Its amount (3.1 x 10~%)and
correlation coefficient (0.97) for the data set used, It was concluded
that Elman networks give good results in relationship
modeling( R_R) ,and It can be considered an alternative to
traditional methods of relationship modeling (R_R).

key words: Rainfall_ Riverflow , Artificial Neural Network, Networks
Elman ,Matlab ...
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18 5,10,15,20,25,30 | Q t=f(Rt, Evt, R.1, EVi.1)

19 5,10,15,20,25,30 | Q t=f(Rt)

20 5,10,15,20,25,30 | Q t=f(R¢.1, Q1)

21 |5,10,15,20,25,30 | Q t=F(Rt, Res, Qca)

22 |5,10,15,20,25,30 | Q t=F(Rt, Re1, Rez, Qe Qvr2)

Qugrball Jshaell @ Ht ¢ ajhall dap

Tt o aal @ Evt ) 45l )liRy
(=2:0) Olass o)ldie ey Al al 28LaYL (Cay il

¢ aaly amoplaie i) Al 3l D EVeg ¢ asls s epaie saly Al gyl 1 Ry
plaia o) Ak ghdl Jshagdl : Hip ¢ aaly s ophiie ey sal slall dayn: Ty

s as
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: The Results and Discussion 4délially gitilll .5
Aatial) Land) AL ¢ lyg @bl JAY 1.5

b Aial) Akl b ligaanll (e it 23y Sage (5 pde s QU ol
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19— dplanall <l LGnieal) dpuand) A3 o 38 Cun o (add) aype Jansial
Al ) gl yhall days Jio ol Ak s Jase 19)25-1
Bl ad ) Ala) (-2:0) Olas olie i) Al (ghall Jshglly
b 2y (pmacy cdgal) Aol b Gsnae 25 o(=3:-1) ) Al cagpaill
Lassial Aad jraal) ool Jumdl axd ((t=20) Gl vie Caypail) Jiay zyal) diida
97% Lls) delees @Dl Gleganadl Jal o 3.1%107-5 (Laddl aoye

Loyl 20 e ganall

Aiall g 3lail £14] 1(2) Jgaad

Number of | gaselwgia | Jalaa Model | Number of | g Lo gia dalaa
Model hidden Uail) ol Y hidden Uail ol N1
layer MSE %R layer MSE %R
5 480.001 55 5 0.00123 46
10 160.001 45 10 0.0015 30
1 15 180.001 3.55 12 15 0.000878 65
20 200.001 48 20 0.00183 53
25 500.001 75 25 0.00111 56
30 120.001 53 30 0.00109 33
5 80.0010 9.64 5 0.00122 36.7
10 130.001 7.35 10 0.00137 47.5
2 15 8080.000 46 13 15 0.00135 50.34
20 780.000 65 20 0.00135 49.82
25 80.0010 67 25 0.00133 50.69
30 8940.000 62 30 0.00111 37.92
5 330.0001 92 5 0.00147 35.12
10 70.00010 93 10 0.00133 42.13
3 15 150.0001 91 14 15 0.0015 42.65
20 0.000123 .288 20 0.00134 50.38
25 6.82 x10~° 93 25 0.00127 47.59
30 5.67 x10° | 89.1 30 0.00146 40.67
5 0.000188 91 5 0.000168 92
10 6.5 x10° 92 10 0.00012 92.9
4 15 7.63 x10° 90 15 15 0.000158 90
20 3.84 x10° 96 20 0.000151 92.8
25 6.8 x10™ 95 25 0.000131 91.3
30 3.9 x10° 94.6 30 0.000126 91.7
5 0.000115 91 5 0.000135 92.7
5* 10 2.98 x10° 94 16 10 0.000127 94.9
15 6.7 x10° | 91.3 15 0.00015 89
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20 45x10° | 925 20 8.67x10 89
25 3.1x10° | 97 25 8.08x10° | g5 5
30 2.89x10° | 91.8 30 8.6 x10° 91
5 0.00112 | 487 5 0.000132 89
10 0.00114 55 10 9'545X10 90
15 0.00065 53 15 6.3 x10° 91.1
6 20 000113 | 62 17 20 6.11x10° | o635
25 0.000346 | 56.9 25 83501071 g3
30 0.0034 42.3 30 8'895"10_ 92.9
5 0.00125 43 5 0.00113 46
10 0.00116 | 53.4 10 0.00132 44
. 15 0.00123 | 59.2 18 15 0.00104 59
20 0.00132 62 20 0.00136 43
25 0.00171 61 25 0.00122 45
30 0.00115 56 30 0.00133 49
5 0.00154 45 5 0.00156 34.69
10 0.00132 51 10 0.00154 37.17
8 15 0.00114 53 19 15 0.00155 36.66
20 0.00134 | 485 20 0.00145 35.7
25 0.00112 33 25 0.00147 34.25
30 0.00117 | 42.8 30 0.00151 35.12
5 0.000135 | 92 5 0.00161 37.62
10 8.78 x10° | 95 10 0.00163 30.8
9 15 0.000114 | 91 20 15 0.00162 44.28
20 6.56 x10° | 92.2 20 0.0016 30.48
25 4.76 x10° | 94 25 0.0016 36.7
30 9.85x10° | 92.6 30 0.00163 36.6
5 0.000119 90 5 0.000208 92
10 6.98x10° | 85 10 0.000178 94
10 15 5.46 x10° | 94.5 . 15 0.000204 92
20 2.94x10° | 95.6 20 0.000151 91
25 4.67 x10° | 93 25 0.000134 92
30 3.89x10° | 86 30 0.000141 91
5 0.000143 | 90.8 5 0.000229 92
10 3.98x10° | 93.4 10 0.00015 90
1 15 4.01x10° | 928 22 15 0.000141 91.5
20 3.45x10° | 95 20 0.000209 93
25 5.7 x10° | 94.7 25 0.000185 92
30 2.34x10° | 92 30 7.51x10° 90
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