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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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1 5,10,15,20,25,30 | Q t=f(Rt, Evt, Tt, Ht)

2 5,10,15,20,25,30 Q t:f(Rt.l, Eviq, Teg, Het, Qt-l)

3 5,10,15,20,25,30 Q t:f(Rt, Evt, Tt, Ht, R, EViq, Teq, He, Qt-l)

4 5,10,15,20,25,30 Q t:f(Rt, Evt, Tt, Ht, Req1, EViq, T, Her, Reo, EVeo, Teo, Hio
yQt-ly Qt-Z)

5 5,10,15,20,25,30 Q t:f(Rt, EVt, Tt, Ht, Rt.]_, EVt.l, Tt.]_, Ht.]_ , Rt-Z, EVt-z, Tt-2, Ht-g
, Rt:3, EVis, i3, His ,Qra, Qr2, Qr3)

6 5,10,15,20,25,30 Q t:f(Rt, Evt, Tt, Ht, R, EViq, Tea, Ht-l)

7 |5,10,15,20,25,30 | Q t=F(Rt, EVt, TY)

8 5,10,15,20,25,30 | Q t=f(R¢.1, EVe, Tea, Q1)

9 5,10,15,20,25,30 Q t:f(Rt, Evi, Tt, Re1, EVeq, Tea, Qt-l)

10 5,10,15,20,25,30 Q t:f(Rt, EVt, Tt, Rt-la EVt.]_, Tt-la Rt.z, EVt-g, Tt.g, Qt-l, Qt-g)

11 5,10,15,20,25,30 | Q t=f(Rt, Evt, Tt, R.1, EVt.1, Te1, Re2, EVio, T2, Res, EVis, Ti
3,Qt1, Qr2, Qr3)

12 5,10,15,20,25,30 | Q t=f(Rt, Evt, Tt, Ry.1, EVi1, Tta)

13 |5,10,15,20,25,30 | Q t=F(Rt, Ev))

14 | 5,10,15,20,25,30 | Q t=Ff(Re.1, EVit, Qut )

15 5,10,15,20,25,30 | Q t=f(Rt, Evt, R.1, EVi.1, Q1)

16 5,10,15,20,25,30 | Q t=f(Rt, EVt, R.1, EVi1, Ri2, EVia, Qr1, Qt2)

17 5,10,15,20,25,30 | Q t=f(Rt, EVt, R¢.1, EVi1, Ri2, EVi2, R, EVi3, Qt1, Qt2, Qt3)

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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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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Nonlinear dynamic analysis of a high
tank taking into account the effect of
water movement within the drum

Abstract

Elevated water tanks are considered special and important
facilities due to their use in preserving water necessary for drinking
or for fire control during earthquakes. The dynamic behavior of
tanks is generally different from the rest of the facilities because
they contain liquid and because of their irregular hardness with
height, where the main mass is located at the top. In this
research, a realistic high reservoir was studied in Al-Rayyan-
Homs area with a storage capacity of 300 m?>. the movement of
water in the drum during the seismic event was taken into account
so that the liquid mass in the drum was represented as the sum of
two independent masses called the mass impulsive and the mass
convective according to the recommendations of the European
Code 8 of 2006 for multiple cases of fullness: Full, three—quarters
full, half full, quarter full, empty. The SAP200(0 program was
based and the dynamic analysis was carried out using the
nonlinear time history — direct integration method, where the El-
Centro earthquake time record was standardized according to the

site's response spectrum (Homs). The dynamic response amounts
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of the tank represented by the basal shear force, inversion torque
and tank top displacement and Shear strength at the first plastic
hinges, and monitoring the number of elastic hinges formed after
the end of the earthquake load and comparison of multiple fullness
cases were calculated. The results showed that the response
values of the tank are significantly affected when studying the
mutual interaction (structure — liquid) according to the studied case
and the filling phase of the tank, as well as the flooding of liquid in
the drum, which greatly affects the dynamic response values of
the tank, through the study of this tank, it was found that the most
dangerous case by design is the case of half full 50%, where it
forms the first plastic joint at the lowest base shear force and
constitutes the largest number of elastic joints and the largest

inversion torque in the case of half full 50% as well.

Key word: water tank— nonlinear dinamic analysis— time history
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A comparison between Primary and Secondary
Sludge-Based Biogas Production in Wastewater
Treatment Plants

The Case of AL-Duwair Plant

*Eng.Aya Shahrli
** Dr. Eng.Naaema Ajeb *** Prof. Dr. Eng. Mahmoud Fattamah

ABSTRACT

Wastewater waste is considered one of the liquid organic waste
hazardous to both the environment and humans, because it contains
many toxic substances and pathogenic parasites, and to reduce the risks
of these wastes, great efforts must be made to treat them, in addition to
converting this huge living mass into an energy source rich in biogas and
environmentally friendly and a source rich in fertilizers, through the
process of anaerobic digestion of sewage waste by biogas units.

Biogas produced by anaerobic digestion of organic waste is a renewable
energy source, as studies have indicated that the production of methane-
rich biogas through anaerobic digestion of organic matter provides a
renewable energy carrier, because methane gas can serve as an
alternative to fossil fuels in power generation, heat and as a fuel for
transportation media.

In this research, the possibility of producing biogas from primary sludge
and secondary sludge resulting from wastewater treatment was studied
separately by the anaerobic digestion method and the efficiency of
anaerobic treatment of sludge was evaluated by measuring a number of

*Postgraduate student (Master) / Al -Baath University / College of
Civil Engineering / Department of Environmental Engineering/Syria
**Professor assistant/ faculty member at Al- Baath University /
College of Civil Engineering / Department of Environmental Engineering/
Syria.

***Professor in the Department of Environmental Engineering / Civil
Engineering Faculty /Hama University/ Syria
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physical and chemical properties of sludge before and after anaerobic
treatment.

Samples were taken from the AL-Duwair plant in Homs city.

Anaerobic treatment of primary sludge and secondary sludge resulting
from wastewater treatment was carried out within an experimental plant
consisting of two anaerobic reactors. A single batch system was adopted
under natural conditions and with a residence time of 30 days. It was
shown that biogas can be produced at a daily production rate of 5.98 L/d
for primary sludge and 1.93 L/d for secondary sludge. the rate of biogas
production per kg of reduced organic matter

that is, the volume of gas produced by the amount of organic matter
digested by anaerobic bacteria during the digestion time is 544.46
L/kg.vs for primary sludge and 490.6 L/ kg.vss

for secondary sludge, In addition, the removal rates for total solids in
the primary sludge were 26%, and for organic substances 33%, while
for secondary sludge, the removal rate for total solids was 7.2% and
27.3%.

An increase in pH was recorded at the end of digestion to 7.5 for
primary sludge and 7.62 for secondary sludge.

Keywords : Biogas, Primary sludge, Secondary sludge, Anaerobic
digestion, Methane.
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ABSTRACT

There is global problem in the food production in addition to
growing population and the quest to meet people needs, This,

in turn can cause pressure on the natural ecosystem.

The population cannot continue to infinity in a limited world,
whereas the area of arable land is limited, and even if all the
available lands on Earth are used to increase food
production, this may lead to other problems, such as
increased usage of limited fresh water and increased soil

erosion.

Therefore, we must work on finding sustainable architectural
solutions that help balance the ecosystem and meet the

needs of the population in the future.
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