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seawater desalination based on electro solar energy
Hamza Fadil* Ali Addour**
(Received:7 April 2022,Accepted:19 June 2022)
Abstract:

The research presents considerations for designing, selecting and testing a laboratory
device for water desalination, which works by electro solar to provide water good for
drinking, and for various uses in the establishments that use water.

This device reduces the dependence on rainwater and groundwater. Furthermore, it helps
getting use of electro solar energy in reducing the high costs of water desalination when a
sufficient amount of solar radiation is available in the installation area. This device can be
used in remote deserts and rural areas where there are neither freshwater nor electricity.
One of the choices in Syria for water desalination is using devices work by electro solar
energy, which are featured by simplicity of installation, a maintenance, low costs of running,
and great productivity with better output.

This research presents all the necessary steps and the main components required for
designing water desalination by using electro solar energy that is low cost, environment

friend, (renewable) with an economic study compared.

Keywords: Water desalination-Solar power (energy)—desalination by solar power-PV cells.

*Master's degree in solar energy and renewable energies.

**Professor of high tension engineering.
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 Module Type:

SL270S-60M

Rated Max. Power Pmax [wW] 330
Open Circuit Voltage Voc [V] 41.1
Rated Voltage Vmp [V] 34.98
Short Circuit Current Isc [A] 10.8
Rated Current Imp [A] .43
Tolerance of Pmax O~+3%

Power Specifications at STC: T000W/m2, 25°C, AM 1.5

Maximum System Voltage

1000VvDC

Weight [kg 20
Dimension [mm] 1940%992*%40
Maximum Series Fuse Rating [A] 16
Application Class A

IEC-61215 Tuv ol
1EC L 4 =S5
IEC-61730 ( ) I—]

Solarie Technik GmbH

A WTC City Alrport Haermann-Kohl-Str. 7, 28199 Bremen
_ ~— FAX:+49 421 .9601-150
Botantial electrical hezard  wWww.solarie-technik.com

Made In China

VDC = 3498 [V], IDC = 943 [A]
E,c(Wh) = 3216 (W /day)
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Finding a mathematical model for calculating the Evapo Transpiration

Potential
(Middle section of the Assi Basin)
Samira Shaar* Dr.lhab Abdullah* *
(Received:11 April 2022,Aceepted:22 June 2022)
Abstract:

In this research an analytical study was conducted for the values of (Evapo Transpiration
Potential)(ETP) measured in the field by a (lysimeter)device and linked to the most
important climatic factors affecting the determination of the values of (ETP)and
consequently on the plants consumption of water. The most important of these factors are
humidity air temperature and speed wind and number of hours of solar brightness and
precipitation and then finding an empirical (linear) mathematical equation to calculate
(ETP) based on those climatic factors in the study area (the middle section of the Orontes
Basin) and making a comparison between its calculated and measured value during the
studied time period and in the dry months the six (april, may , june , july , august ,
September) irrigation water, This equation simulates the reference evaporation and
transpiration values in the well-studied area, where the correlation coefficient of this
equation reached (R=80%).accordingly there is a need to derive other equations for
different climatic zones in order to check the calculation of water needs. Climatic data
were taken from the Homs climatic station, located in the study area near the village of

(TIR MAIEH) on the Homs—-Hama highway, about 12km north of the city of Homs.

Keywords: Evapo, climatic data, Irrigation , lysimeter.

*PhD student in the department of Water Resources Engineering and Management, Faculty of Civil
Engineering, Al-Baath University, Homs.
**Professor, department of Water Resources Engineering and Management, Faculty of Civil

Engineering, Al-Baath University, Homs.
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VOIP Networks Performance Analysis When Using Routers Congestion

Management Mechanism
Alaa aleshee* Dr. Inas Laila**
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Abstract:

Multimedia applications, such as VolP and video conferencing applications, generate traffic with
characteristics that differ significantly from traffic generated by other applications, as they have
more stringent delay and packet loss requirements, for example the quality of VolP applications
is affected by fluctuation and packet loss. Waiting delays in network nodes, and video call quality
can deteriorate significantly during periods of network congestion, which makes measuring
network performance and identifying techniques that can be applied to deliver appropriate quality
for these applications.In this research, we got acquainted with some models used in networks
to achieve quality of service, which are the INTSERYV model, which is represented in the resource
reservation protocol RSVP, which depends on building a virtual circuit over the Internet along
the path between the two connected parties, and the DiffServ model, in which the classification
of Pack the data into classes and deal with them later in a differentiated manner to meet the
requirements of applications that require strict restrictions in the network, where we studied the
effect of applying FIFO-PQ-WFQ-CQ scheduling algorithms in routers.In our experimental
study, we relied on the OPNET emulator to build network models and apply quality of service
mechanisms in them, and we used delay, oscillation, packet loss and MOS as criteria for
performance analysis and quality measurement, in light of the use of different encodings for the
voice application, in order to study the effect of using these encodings on network
performance.The results of the intensive simulation showed the superiority of using the CQ
scheduling algorithm over the rest of the algorithms, as the delay value decreased to less than
100 milliseconds, the JITTER value decreased to approximately 0.005 seconds, and the MOS
value increased to 4.5 throughout the simulation time. These results are excellent for the quality

of service in multimedia networks.

Keywords:Quality of service in networks, scheduling algorithms, delay in data transmission,

integrated services, differentiated services, resource reservation protocol.( RSVP) .

* Postgraduate student (Master), Department of System and Networks Computing, Faculty of
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Predicting of surface water quality index using

Discriminant analysis and multiple linear regression
Dr.Raed Selman Jafar*
(Received:7 June 2022,Accepted: 10 August 2022)
Abstract:

This study focuses on evaluation and interpretation of multiple measurements data for
surface water quality parameters and pollution sources in the Sourani dam lake — Tartous—
Syria, which is permitting us to acquire innovative information about water quality, evaluation
and optimal design of monitoring network. Currently, evaluation and forecasting techniques
have commonly disseminate, in order to protect and sustain water resources.

The comprehensive pollution index (CPI) was calculated in the seven monitoring stations
for all measurements during January 2018 and December 2020, as the source of this
pollution outcomes from villages sewage water, agricultural and industrial and tourist
facilities nearby to the lake. This index indicates generally that the water quality in the lake
is qualified and basically qualified.

In this study, statistical techniques, including discriminant analysis (DA) and multiple linear
regression (MLR) were applied to assess the water quality of the lake. The study concerns
the analysis of 21 physical, chemical and microbiological parameters in water samples
collected monthly over a period of three years (2018-2020) from 7 different sampling sites
located around and within the lake. Exploratory analysis of laboratory data initially included
statistical description, outliers elimination and pretreatment were done.

It is evidence from the results that the (CPI) calculated through multi-linear regression
models were applied to the lake achieves the highest correlation coefficient of (R = 0.98).
These techniques support and offer water management authorities with knowledge
associated to the use, adjustment or prediction of a water quality index, and thus contribute

to the future development studies of potable water.

Keywords: water quality, discriminant analysis (DA), multiple linear regression (MLR),

Sourani-dam lake, comprehensive pollution index (CPI).

*Associate professor — Department of Environmental Engineering — Faculty of civil Engineering —

Tishreen University.

52



Journal of Hama University — vol.5 -No.20-2022 202200 sdad) dand) = paldd) alaal) — Bles daala ddaa

Introduction daaiall -1

Dl llall s pa el 3 yine A< Zomslsadls Alaasly ALl anial) lilally Aumlacd) slaall il 33
el ol L) das e alsal o3 st Ledlay of (e A il Lndadl 26U 35l dsaad
c3)sal) 3g) alticaally i) alatnly Alaall Ll Loy M slaall 5393 53] el

B e dawdy pslae IDB b A sl B3 5 el A S jeas Ko ple S5
Glel ) aan JATY dg¢all Ju (il Al ye s -(Control) .Ssally (Monitoring) )iy (Prevention)
Laiws o(EIA) Gl 5V s Jie ol alasinls Lgalie 5aga sa5is dundacd) slaall 3))e gl aial a1 yulailly
sl il A Clelya) oSl Alage Jodis Dy lgilheg obal) Baga il AT i graly dea)ll Alaje Gara
sl Al & L) 2)lgall Baga Bl by (B )l Aaje piad Akl Sl jalas e @l sl
Aslell il Jom S Slaglen o Jpanll 58 oladl Bagn deay o chagll oSl BlES G Ty A
sl GIKY) 8 Al plieY) bl b Auledl bl sl (S Cuny ol B3sa el 451Kl
cossaa) Sl 3sall ol B3sa 3 AdlaaY)

el s (b gl gy 80 2K by 0y (s3Uly cdilide ljiably (uld ) obial) B3sa 2am Aalal Tl
B udg el e a0 s Auliall il 2o JIaly GlieY) Ll (e (Sas 2o il slual) 5358 2a))
Tan Talag Lygpem el ey 2SCae 2SS ol 5390 rama IS it Sy

G alal) Gl Byl al aal sang cdidally Laandall alglall ity Jidas & Lala Tp0 Slaal) dalaill caaly
b gly (i e Lgalatind 3 all Bhal) (saa) L Aulaiily dmally Al Adbiad) JSUaal Al die aadiuy
Multivariate Statistical ) <uia) 523t dilas¥) @hl) oo sball 835 2em) ClS0d aracail 5,351 Sl gind)
Principal Component ) Zu.u Il «lisSall Jilas (Cluster Analysis) (sagaiall Jalasl) :lgia < ((Methods
(Multiple = <) pasall aaaia sl Jlady) Jias «(Discriminant Analysis) (guall Jdaill ((Analysis
.(Hamil, Arab et al. 2018) Linear Regression)

Al V) G aalaaiad g Ly (oMl il saeie Jilanll Laleas) ] (e (gl Jatl) gl ey
e sandl e 53l SRl Chisis el o AST ol (e gane G el A€ (Sl Jalal) gy G
(Discriminate Function) alall dls s Ay ) Jgeash) Ao (hasaall Jalasil Cslasl Aaiay ¢ Lghsjat (3as il
OIS LS cle sanall Jawsgio cp els Gl IS LS 4l Gus e ganadl Janssia G Gol 535 e daxs s
LalaSi) (ghanatll Julall ey . (Liu, Zhang et al. 2021) Casieatll Uad (p0 (asianll by el ST al
Chen, ) 4831 (e 481 Aoy Ged) Ll agd aadaie ¥ Ladie 58 L) CaDY) ol CaiSing G depday
.(Zhang et al. 2018

Uase Slashee ) A sakaall slaall 53sa eyl cilily Jogatl Adlad €YY 81Y) WQI sladl) 535a i3 3a
(WQIS) elaall s3sa cibpdige ans o sl ale IS ¢agpaall Sl jraal) gl IS0 Alall S 4o sgiay
100 2l Jici Lo sbiall 53ga Toud 0 daidll Jic . Jiadl slaall 535 cilS LS dasal) caly WS 100 A1 0 (e
e g daytie Baga il b i Lagin aal) cobial Baga Juail

Uddin, ) Horton dlaulsy Al jaaall d sluall sasa dlls pasil dpcalyyll ¥ aleall DA (e dooylall 038 s o
Oo el U8 e it aheY sl saga chdge lual 3yl sac jgdai & celld axy . (Nash et al. 2021

53



Journal of Hama University — vol.5 -No.20-2022 202200 sdad) dand) = paldd) alaal) — Bles daala ddaa

(Uddin, Nash et dulll acall Coyeall ducal sbual) 535n d50 fia callall eladl paan 3 ciladaially gl
s (((CCME) 2001) (CCMEWQI) il (sx5SH o)) 5l Gudaal obaall 8350 554 cal. 2021) (NSFWQI)
Osiysl A b okl Basa 50 ¢(Zandbergen and Hall 1998) (BCWQI) dlasyull Luasls< 8 olaall 325
«(Shuhaimi-Othman, Lim et al. 2007) (MWQI) Widl 4 obull 535a Ji3e ¢(Cude 2001) (OWAQI)
.(Jindal and Wats 2022) (Vasanthi and Kumar 2019) (CPI) Jalall sluall s3sa ydi5e
2 Gawad ol e YR 88y Gacad Ally dediiall ddlasy) cullld) (e (MLR) aaxiall dadll jlasty) 3ef
il pgmsa alsha O A CBe ey b bl Y1 33 ok e Gl
o pitl Joxieis ST g (ite o BDMaY Ce et daaly) Alilas 2l e Bl s 2nidl JLaall el
Valentini, ) dliiall eyl o wal) e alill yunall jlasil e Load slhe sas Al ais gunlly dulie
ey et ali e G ALl ydl aaaiall adl) jlasiy) aladial &y Ml L (dos Santos et al. 2021
paaied Al LV Gl o 43,6 acit L dahaiie gl Byaive Ukl Cpriall 5SS - S l e
Ay Glo eV Mo ainyyg Sl jradl Sl dllaaly gonll LilKald L) ol ol J<a G L
.(Arawo 2020) Sl jaasll 1ag) ddiad) Eiglhl) clsiel
Csslal) 3 05 Lty cosi il uiiall 05 ¢ lana ) bty k) st e S e kel sl Calia
oS e (AY)
dyndacd) olaal e il 5yatanall il deyll ol Ol ¢ asY) A o IS a2g sladd oladll 5k oY Tyl
by Jadiyal) agail) & olaal) Baga d)e b dalgll COSEA (ga (59 30 al (Al Als) Jypeall 2 Broms
81 U< g Jabal (S colaall g pailans Jsm At laglen o (gins Leia JS cpiiall (e S 220
Zhao, Xia ) ssiall adll jlaaiy) didaty (ghaell JlaillS clprial) 5aaaie ol Gabss DA (g 4835 A sgus
.(etal. 2012
Research importance and objectives 4dlafy ¢l iaf -2
Caslill il iahl daby PA e cughill e lgale Jalially dandacd) obaall jalias s3sa auili (& ol duaal o
Gastial) Jalail) o il aseie by Lucall) bl plasialy dmslsally ALaslly 260l Ak
aiall adll jlaatyl Jissg Discrimunant Analysis (DA) (siuall dulasll «Cluster Analysis (CA)
chondacd) olaall Baga ani ccliball Cile gana yue & Ll 038 aalus .Multiple linear Regression (MLR)
e Gain ) BLaYL GhieY) gdlse s (aiads bl A a8 el LS (Al Sl jalas ya
- lglly Al madan 8 aalun La cLjilgg ddbiaall &yl il
sl du By Eisli il Anpiall el il i ) bl da aladid DA (e Ayl o2 Cings
(Sl Hraall dabiad) sbaall 83sa ulas G B3sagal) BNy aslil) dngl lay) Badieall lie¥) Gllana b
bas il e KB ) Ll Gaags LS apnd) 8 el SIS A Ay dalall chsnall s
Baaall (oLl olpal) sl e ey cllyg cobudl B3gn e Bpadly Al Ao lially Luely3lly AaSd) st
.4» sl Comprehensive Pollution Index (CPI)
Research materials and methods &) &g alse -3
Study area i)l 4zl 3.1

54



Journal of Hama University — vol.5 -No0.20-2022 202200 sdad) dand) = paldd) alaal) — Bles daala ddaa

pra sy 5308 ore e G cAiyse 8 Adalad) sl Bakaie 3 (sl 2us 8n) Ll dihaie o
6,4 36°06'54'E 5 36°07'30'E Jshll ot o plsall Siay - gyl dine (338 Jlad 50 Km dilas o
JSal) mngss 138 ¢76.65 KM? CSLudl (asall dalus 4l (Ylai 35°01'84'N 5 35°01'76'N (ayal) 358135
Cun g el Ldlly LY Aball 335 il (abeY duaaia oag (Al Alls) Ssall 2 sy adga (1)
Aakiall 8 5y Biiiall aliall slae pans

dalie W 134 M ca deas sl aally ¢119.9 M 5l Jasssl) (iayally 2.8 KM gpadl Jola il
4.5 million M? _aadall ¢33l aang (335720 M? 4l spad) o

12000 (Moo WeilSu sae g ¢ seill Glaall (asall e dadll) 4uSul) Claanilly () (o degane 2l slay
(i) Alaysy yad¥) (o35l ¢Jamall i ¢ ypeall 168 a5) daws

26 sasal aslsall Sl o) Aallee @l 05 ) B ) LSl laeatll ApleY LA S Juss
Al gdally disaglsal) ) sl lgaal cdiliaa) dnaall OS] (e degana oo Bl s (Shgeal
@3y S (pe 0y IS (53 cAginndl ) s 1SV el a8 (528 el e 2l et gall (i
e pad¥) (ol sgd s SN LU L calaall gy )y geall

Jled Lousgiall (sl jasl) (& Coams oy9n (53 Auye es (A Gsial) sle o 8 KM Jhsuall Les ok il
25.72) 2017 ple 2 Shgall s M Bl gpd) Gljal) Jasgie gl &1 (15 KM ddless pushyl 4
.(million m3

dahie b (gyhaa) Jshell JISEH goim . Jpeall dland Laliall Clibadl o alae¥) 2 Lalie sl gl
1000 mm (gl Jhagll (gsiaad) Janssiall &l dg .25l (e ld) Jlags Ulaly Lty duylas cNVhaa (g dual
.(2020-2008) sl Dia

S OslS B Ragia dapa 12.5 G Le sl Cus i) gdly Jgeadl s Lygll Bhall Clas Javsie el
Aoy ol ot 85 Ll elogl) Hha Ay Bpadl slae o 4l gl L 5e0 el g Ausie 33 33,5

.24 (12.5 C') 5 lesa (33 C') 5y

/8

A
"_/

Pt

Legend
Pollution_sources
Name
. e b e
A A e
A ks
points @
Lake ]

ccilil) 3] ablgay gl jalaa Jaldi 65 — gl du Bpaa gdisa 3(1) a8, Jeal)
55



Journal of Hama University — vol.5 -No.20-2022 202200 sdad) dand) = paldd) alaal) — Bles daala ddaa

Samples collection and analysis lglixig Giliall aen =3.2

Aoyl Al Glaaaill o Lesldll sl Capeall sbae byl caudl Bpn sbie e 55 ) Gishl) pslias 2
Lelall cliill Gan clidie Sy (L3l Sl = s0ad) el dhail) cliliag uliall Ly,
23 daalua (o (3oaT) Laaal Sl A Lol Bpad Bgladl) dalaal dpaliadl il (il — il yeales)
b (e 8L lisal) 34T alge iand G cclinal) bl liie) ASus LAl 5 LByl slae sl 3 jaliadl
2l a0 200 M 2 e S2 ol avn 28 ST) Haadl Jsha e dibise Jalis dass (B g prall acd) 8ps
JSEN 38 (3 asia Jawg ST syl J320 S6 syl I 3lell S5 cspndl Jacs S4 ¢ yg5e cpe 281y S3
(1) sl g e Lslthanly (1)

dugrall Bpadl) o Sadieal) Glie¥) i cildlaalg aBga :(1) o) Jgaad)

olieY) dlads adsal) Site x (longitude) y (latitude)
S1 duall pnen 18 36.11377 35.02749
S2 ) a0 200 M 22y e 36.11544 35.02875
s3 e cxe ) 36.11791 35.02861
sS4 5yl Jay 36.12086 35.02775
S5 ) ) a0l 36.13683 35.02497
S6 spaall Jiaa 36.12727 35.02772
S7 ety sl 36.11875 35.02553

DA sl Bdly el b Basly Bre Jaees Gagiyally Ailiaslly Lalialll Qs o) Jal e i) 31
Osbailly il (ol o5 G <2020 JY) GslS yed Blaly 2018 (S pilS sed (g Bl dunsls e <y
ceshayl Aliilae 8 AL 3lsall dppaal il SIS e

At Anla) Clpie b lgaen 38 asinl) Jibaill e Ll clpusiag Al €00 Clse 3 Slidl Cured
o cilal) @a] 8y (il oiicla 8add (160 C°) 4l dasd (b b Bhall dainay yhaiall slalls Algesias
) el s llia L clipall Calad alitll o) cilabeil) 23S ¢ L) 5 ¢ elall o a3 (10-15 €M) (ee
Temperature &)l da,3 <yt Dissolved Oxygen (DO) Jaiall (uae€s¥) a5 Jinll 8 Lol &
.Changes (TC)

slaall e g e (ga waal) o waat ey B2kl lial) e Jllail e 230 shal (@il daall aum
LBLY (pH-Value) s ngll &)1 ¢(Turbidity) 8<all ((Temperature) s all s : b L calia allg
daidl (pansSsY) ((TDS Total Dissolved Solid) dlaiall #3LY) ((EC Electrical Conductivity) .50 ,e<)
sl llall ((TSS Total Suspended Solid) 4.l dalaal) Lliall slgall 3553 ((Dissolved Oxygen DO)
(Chemical Oxygen Cra—aSOU el Cllall «(BODs Biochemical Oxygen Demand) Cra—aS U

56



Journal of Hama University — vol.5 -No.20-2022 202200 sdad) dand) = paldd) alaal) — Bles daala ddaa
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Jaxd) Gaagiyall dallasll ((K)asealisdl 53yl ((N@") asasaall 53,La (M) agopiaa) 53l ((Ca*?) sl
Lhagll Ailasy) Gy bsall (ans (2) Jsaall maag (FC Fecal Coliform) (fuailall dugiall Gl asl)

LAalaad) allll
Tobuasl dlasy) el 1(2) & Jgsa)
Descriptive Statistics
N Minimum Maximum Mean Std. Deviation
Temperature (C°) | 252 12,30 35,20 22,14 6,42
Turbidity (NTU) | 252 1,04 15,50 4,30 2,44
pH|252 7,10 9,22 8,30 0,40
TDS (mg/l) | 252 150,00 375,50 254,75 42,20
DO (mg/l) | 252 |6,77 12,90 9,43 1,50
NO3 (mg/l)| 252 | 0,00 20,00 3,68 3,90
3(mg/l) 252 10,00 0,45 0,04 0,05
BODs (mg/l) | 252 | 0,50 28,30 6,36 4,10
FC (CFU/100 mL) [ 252 | 4,00 320,00 68,16 53,66
TSS (mg/l)| 252 0,20 25,30 5.87 3,54
COD (mg/l) | 252 | 0,70 51,20 9,16 5,84
Ca (mg/l) | 252 12,00 100,00 44,18 15,15
Mg (mg/l) | 252 | 2,40 78,00 25,69 11,92
NO2 (mg/l) | 252 10,00 0,35 0,04 0,05
2(mg/l) 252 17,90 329,50 31,50 19,86
K (mg/l) | 252 ]0,40 8,80 2,61 1,64
Na (mg/l) | 252 | 2,20 40,80 11,07 5,59
NH," (mg/l)| 252 | 0,00 0,30 0,04 0,03
EC (us/cm) | 252 | 240,00 592,00 407,17 65,89
Total_Hardness (mg/l) | 252 120,00 368,00 210,14 45,32
General_Alkaline (mg/l) | 252 100,00 320,00 182,92 39,34
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sl W G daagially Adbeaslly 2abydll Sl el pailad andi (8 obull Basa yi5e psede 2ol
G olaad) Bagn (ssima pdisall 138 Aaar i 3) saawie AR A (he Baaly A Giluad Daalyy Ak 4l e
Sl alaill & lpaill aem) Jal e Gasll e il e sbaall s3sa lal Lla 5d5all 138 3ey (g2l sradl
g palall sasall e Clus P e il (ahe Y Lgiasdle e BEailly olaall 835n Ll shal (e - Sl
A i) Gty Jlatl aeladiod (Sass dilide sem) bl b sball dmall Allall e IV Bagal) ydge ey
el 9y e (Hll srad) asa e Dl
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Sise s 23 clgants Dlae DA (o Jalsal) ol i) il iy gl dalall dge s o 2l
Giglil) culayn daady Aalide dualyy zila oladsul Comprehensive Pollution Index (CPI) Jalal) bl
«(Jindal and Wats 2022) «(Vasanthi and Kumar 2019) (2 5 1 <Voll) daddl dakll

.(Pramanik, Majumdar et al. 2020)

1
(Eq.1) CPI =~ Y7L, PI
measured value of individual parameter
(Eq.2) PI = cof P
standard permissible value of parameter

+(3) Jsasll & daimsall agasl aladials lgadieal g cdie JSI Jaldd) Eoglill dige Ol Lidd
baal) duegil Jall) Eiglil ,di3a 3938 1(3) o Jgaad

(CPI) Jalddl &5l yi3a (Aal) et Lgilaladiulg olaal) Saga
0.00 - 0.20 (Clean) 4l oelall paleYls o)lly copall andiaag fas san
0.21 - 0.40 |  (Sub clean) iy i e lially (oylls Alyiall (ahe U Laledasiudy s

@ bl ae @il W3Sl Sl skl Gae oo 2aSH &

0.41 - 0.80 (Qualified) i ]
Aelially @l (ale¥ ariius Agie 5352

sl I Algike | Lgldasiuly &) 5asal) ol ¢ ulaall skl Gany 515 cajglas

0.81 - 1.00 , 3 )
(Basically qualified) Sl al Y dazd
Al B, e g (o ¢ yuleal) Aligldl e 1S elam

1.01 - 2.00 (Polluted) ity | * o o st Sl sl ST On € o 555 s
c &l akall alasi g (4ske)
> .01 e Jsi Bgle | B> gl b s2e ulaall clislall o S g 5SLE sla

Seriously polluted Lalaanly) Ja 4 Lolic dallaag Llall Lgla slial)
( yp ) e 8 dygllae 4 ey 4 PIPAE

U< (2018-2020) dsiel 555all culisall 341 xdlge 431S e CPI Jalil) Cighill jdige il =30 (2) JSal
& mbad I8 Algie ) (2018,2020) celall 8 dlgaie Bpandl obae 33sn of o ikl a3 J Cus ((gpi
.(2019) alall
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CPI of site sampling throw observation period

2,25
CPI > 2.01 Seriously polluted - S1
|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| e 52
2.00 . S3
== 54
1.75 = S5
= S6
1.50 (cPI = (1.01-2.00) Polluted | 57
1.25
o
[¥]
1.00
0.75
0.50
§-dls o i
0.25 CPI = (0.21-040) Sub clean
CPI < 0.20 Clean water
|

0.00-

2018 2019 2020
Years

LOkieY) adlge A3IS b CPI Jalal) Cighil) jiiga :(2) aby J<il)
sy el Lnal 853all sy IS linal) 381 aBlge 8IS 3 CPI Jalill sl ydige s 30 (3) JSa miagy
5 a0 G ¢ uild IS8 Al ) Algsie Sl sl duegi o e il s2a J5 (2018-2020) ad<
(83, S7) cuaisall & AV gl

Mean CPI of site sampling (2018-2020)

CPI > 2.01 Seriously polluted |
b 3 1 1 B e

1.754

1.501 [cP1 = (1.01-2.00) Polluted)|

1.254

CPI

1.00 Froeprosreorsorianiioroasioaideitertensonstostonrtoriontosrentitnrialioriieseridote

0754 o —

0.50- (cP1 = (0.41-0.80) Qualified]

0.25 -

[CPI < 0.20 Clean water}

%9051 s2 s3 sa s5 s6 s7
Sampeling Site
(2018-2020) 4wl 3558 JYA §paal) 2 CPI Jaldd) &iphil) jhiga Janigia 3(3) a8 JSil)

Statistical techniques 4ulaay) cludill -4.2

o aelid aladil¥) Aails csal ay clgadtlis 350 Tl sgie saal puls Gt o Ablan) Ll crendial S

Ghpiall e waad) o ool aedl Allad ASY) @leld) Cullul) sda 33 ccliab ) lad) b sl e Julal

Ghesquiere, Walter et al. ) lghalail e Capeill DA (e Altieaal) clpiial) (o jreal Cilesens ) ebigats

Sl daugiall adll Jie ddlasy) cliall dagiall oda dasisi (2015, Busico, Kazakis et al. 2020

U8 o sladll 839 il Jled U<y Lol i) 3 Gl o5 Abiska 58 (530 (e Augenall Adbiaal) el

bl aaaty SLEAY Cpaiall sadate bl salud) (Bl aaaind (I Lobad) 5asa sdi5e (Srshae (o el

@l Waill (Cluster Analysis sasaiall Julasll Jie (Hamil, Arab et al. 2018) dabadll &yl
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Chen, Zhang et ) Multiple Linear Regression il ‘:,,_.L,g\ Dlaay) Judss <Discriminant Analysis
.(al. 2018

Discriminant Analysis (guaill Juail) -4.2.1

lgsle Oshany cilay 5l s ol Oyl e el ellly cilegana (3 YD st Jal (e el dilall aasiy
Al (eSO pisu e ] pebiead g OIS iiesane (A agiigias uaat Lim ) clssal) (e dds
rle gane D ) e Lgina s IS (e gana o ST I VAN Catss s 385 cJE Jasee e AiLa
gl Alas, A8l

Pla e @llyg Discriminant Function juall dls alagl Ao deny il Jalasill ob sl (Sas ple I
e S Ll oy ) Aepanal) dy el el A3 sl Cum ¢l pa30d S i o Gl
& Lahadind (Ka Al Al clypstall (e 3l Ge Hle oo Ljuall Aall . (Jindal and Wats 2022)
Baaly Ljua Al el o Caneatl) Dl 25 Ml ST 1 i sana (s3n) ) eV elal gonill ddlee
sl o i djnal) Jeall sae g ¢ AST S Gl gana EBB dsag Al 8 L L otic sana dllia (5S Leie
¢ aa g . (Pramanik, Majumdar et al. 2020) Jaf gl 20S) cfysial) axe i (1 — ile ganall 22c) 2400
(Direct Discriminate bl (gaall Jilatl) 3 Jids clysaal Jlas) dayll s (gaad) ddaill (e gl
ol (gnall Jdidaill o (Hierarchical Discriminate Analysis) ol (snaill Jissll <Analysis)
P LY dalee dad DA e Ghuall z3gall 8350 e &S 20 L (Stepwise Discriminate Analysis)
gl Jlall gl sasad Hhge o 353l Lol Jaladd dadijall ol Ju s (Canonical Correlation)
Ladlie dawi 23ng (53 (R?) sl Jalae dad o Jgemnl) oy i) Bl V1 Jalae dad ajing ¢ ghual
hiaailly Gl 8 ) S i)

Jee A e Ljpatll Jlgall 2Lty llall degene o dalasind hagyd (e aaill ae (ghaall Jdaill Gals
oY) Gl alall Jamd el & Gun cpndl olas 53gn 3 A0lSlly Agle)ll Syl syl elldg ((SPSS)
ol LS cliens cluieS Al Syl 26185 (dagli il pieS (auslall)

obal) B labl Ao doia)) il il A -

Jal e clliy (Ciually Crnal) cranll colidll) a1 Jouatll bes clegane aol ) bl degane sy Lidd
i€ Jyemil) ltely Ain ipiie el el & Gus coball 535 Slial b diall sl s
Al

L) e g 3 s (Use Stepwise Method) zyxiall bl disyle ks o5 Ladll 5300 2y daf o0
ddiadl) il gandll o lal) b dueal JBY) iag il SSY) Ll e ey

Wilks” Lambda 1Y by ady Sig dugiaall ad DA e uadl) 5l Lol plall (4) dsaall mas
b LS all lass (F) s (1)
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clpiiall o i) i) il Sig diginall ab :(4) by Jgaad)

BT Wilks' Lambda F Sig. el Wilks' Lambda F Sig.
Temperature 0,165 418,876 | 0,000 Ca 0,704 34,745 | 0,000
Turbidity 0,910 8,137 | 0,000 Mg 0,980 1,726 | 0,162
pH 0,950 4,341 | 0,005 NO, 0,921 7,102 | 0,000

TDS 0,775 23,980 | 0,000 SO, 0,969 2,632 | 0,051
DO 0,568 62,989 | 0,000 K 0,830 16,981 | 0,000
NO; 0,727 31,044 | 0,000 Na 0,947 4,609 | 0,004
PO, 0,900 9,171 | 0,000 NH, 0,957 3,714 | 0,012
BOD; 0,865 12,917 | 0,000 EC 0,809 19,542 | 0,000
FC 0,801 20,510 | 0,000 Total_Hardness 0,902 8,993 | 0,000
TSS 0,875 11,778 | 0,000 General_Alkaline 0,810 19,449 | 0,000

CcoD 0,856 13,875 | 0,000

(P~ leadll uxals a3l iy dasina A Lgd cbsnall B8IS of Sig duginall o8 PR (e Giladl Jsaal) G
ol El dag W Al i 13 (gpine Jali) gl Gud Al (@iliplly agiiaal) (gt e le value<0.05)
Sy geluall Cipuall obias ddasipe (gd Ml LHS)S e Ladl

Chastiall G LY 568 Adlall Ll V) ded (uSad Lalsyl) Gleganse judd Ajand Jlga 3D (5) Jsaall e
aiily (e sanall Gn uall 3 gl A dueal 520 Y Wilks Lambda jlaal iy . Jidaill b alalal)
all 0.779 5 awtill Al 0.342 5 ¥ Alall 0.054 Wilks Lambda dad cisly asl Jaadl llall sl sasa
On Adlas) ANS @iy (o5 dla of zlmay) Ko Jall E@E Lnal) Jlsall 0.00 ANV (sivass LG
sle Ju g clegeadl) G uall e Aall aad) 508l ) i 13y (Aliiedl clyriadl ) 33 Cile ganall
-(Kappa) dixall asa Y5 (55 <id) a0 Cile gand) o il 8 DAY o

Ligiad) J gl Ay Aial) cfpiiall Ajaadl) Jlgal) 1(5) a8y Jgandl

Function | Eigenvalue % of Canonical
alal) el Jalal) Variance Cumulative % Correlation Wilks' Chi-

il () %o el il | % SIAl Galall | oaseaill BlsY) dales | Lambda square | Sig.
115,380 77,5 77,50 0,918 0,054 715,57 0,00
211,280 18,4 95,90 0,749 0,342 262,46 (0,00
310,283 4,1 100,00 0,470 0,779 60,96 0,00

T7.5% \aypusis iy 5.38 (Js¥) Al I3 Jalad) o Cm Ljmaail) Jlgall 2813 aidll 2Del (5) Jsandl oo
4.1% \ayeeas Gais 0.283 &) AW I3 Jalally ¢18.4% Lapousis ety 1.28 Lulall AUl I3 alalls
Uyl (3 28all 100% AU Asjaalh Jlgall S il ypends L iilsg «Sig=0.00 Lsine AN <l lgagans
Ll A1all 74,9% ¢ Js¥) Ljanall Al Lasills 91,8% iy 28 Lol V) Jalaas (alaty Lagd Lol . yaiallg A gieal
SV el Dl i) (6) Jsaadl com - Jlsall Gilg B3sa Aoy Lea (B3I djuall Alall 47% 5 4l

Adeadl) @bl DA ezl i L]
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:\:1}3:\&'\1‘ allaly %Jl_.p.d\ <Slalaal) :(6) eﬁ) Jgaadl

JadliSeason
aaial) Winter Spring Summer Autumn
Temperature 3,774 4,724 6,210 4,829
DO 9,404 10,716 9,129 8,609
NO; 1,021 1,657 1,223 0,968
PO, 28,351 15,189 34,309 19,121
FC 0,089 0,060 0,076 0,073
TSS 0,023 -0,016 0,204 -0,067
COD 0,289 0,504 0,492 0,419
K 2,486 1,184 1,741 2,182
General_Alkaline 0,246 0,211 0,228 0,221

Oe wiie S Al Baaa¥l saas il Jgendll dawills dujlee Ljuas Al IS cBlalae el (6) dsaall mas
Jad b duaal iyl ST o (Temperature, POg) siusilly hall das of Jaadls . cilificnal) <l yaial)
(DO) Uaidl) (snasSs¥) Jiay o 8 ecinally idll Leadd Gawilly aaY) il (K) pssalisdl OIS Laiy ol
S gl dpa cibstie 9 agag el Jlgall el bl Ak e gall Jead (& Lneal SV sl
Dpadl ds A gl Al lpiall aed daiilly L Golad) Joaadl (A e (2 LS ddpliadl clpill b mals
Yl e (91.3 %) Chviat & s ¢(gruail) Jdail) gk A (e elldg LNl paaiall aaal Aol e ol
e S8 Ala) deand)

solaall Baga ufjiahl o AulSall e il Augp -

(Cluster 1) Js¥! astiall aumy ¢cpagiic el g (gagaiall Jalail) il (385 (ghanadl) Jadaill Gaaty Liad Liad
S2 caull auen 28 S1) (V) deganall g Bpnall Ldladll dgall (e dea) cilline (el (e 43sSe (i gana
135 (5padl J320 S6 cBpadl Loy S4) Ll de ganally (g2 cue 3y S3 caud) aun 50 200 M 2my e
Al Claanil aall Capal) sl Jgumy o 45 aaiy Cun (Jalall Cishl) yii5a (385 oulad JS80 Jpiie 2giial)
O 436K Baalg degana o (Cluster 2) B agaial) Jod Lo 8pall 5yglaall daabually doc lial) ciliaall ge g
O Uighs iy Jote 4l agmiall 138 Chiiaa (Sasg (LuadY) salsl) 2y ST canidl ) 35l S5) aeayl) ilass
bl el @ gl Byglaall @l Gan g awall Cipall sha Jgeay o 45k aniy Gus (oY) agiiall
oSl ulal) Al Gabiy L S 5l Ay dal ey el @l puaie ailially dlfie ClpaieS dug jaal)
sand Lillly KA bl (7) sand) sy daeal JSY) i Tdl AV ililall (e Teas bl paant 23
tok WS Ll cilas (F) ady Wilks lambda (A))awY (Slis ady Sig Ligieall ad PDIa (e adsal
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Cipiall o alipall s 2 Sig Luginall pd :(7) ) Jgeod

) Wilks’ Lambda F Sig. ) Wilks’ Lambda F Sig.
Temperature 0,998 0,378 | 0,539 Ca 0,968 8,340 | 0,004
Turbidity 0,998 0,470 | 0,494 Mg 0,851 43,828 | 0,000
pH 0,996 0,983 | 0,322 NO, 0,997 0,733 | 0,393
TDS 0,798 63,419 | 0,000 S04 1,000 0,024 | 0,877
DO 0,972 7,256 | 0,008 K 1,000 0,025 | 0,875
NO; 0,999 0,212 | 0,646 Na 0,998 0,472 | 0,493
PO, 0,958 10,862 | 0,001 NH," 0,993 1,727 | 0,190
BOD; 0,994 1,439 | 0,231 EC 0,807 59,886 | 0,000
FC 0,975 6,529 | 0,011 Total_Hardness 0,846 45,459 | 0,000
TSS 0,988 3,128 | 0,078 General_Alkaline 0,882 33,552 | 0,000

COoD 0,999 0,181 | 0,671

S sl il Ry dgiae AN clla Ghuaiall (e 220 2ag 4l Sig Ligieall 28 DA (1 (7) dsaa) o
(TDS, DO, PO4, FC, TSS, Ca, Mg, EC, Total :_ay P-value<0.05 (syine baliyl <l daid aaty
Syira b)) 3gag ae Ao Ju e P-value>0.05 dad Lol <l juaial) 408 Ll (Hardness, General Alkaline)
i Ally Baaly Ay Alla Lol 4l (8) Jsaall DA e and L lansSli e SIS Luall Lih aag Y Jull
b LS Loy e sane

OLieY) alga yad AN Al cpaiall juadl) d1s :(8) ad) Jgaad)

Function | Eigenvalue Canonical
alal &) Jalad) % of Variance Cumulative % Correlation Wilks'
Ljnall (L:_"'\M\) % yutddl cplall | % Sl cplall | aenl Ly Jelaw | Lambda | Chi-square | Sig.
110,660 100,0 100,0 0,630 0,603 124,889 (0,00

Ol L yausit Zawsiy «Sig=0.00 Lilas) Zigies AN Lels <0.66 Lojpail) lall L33l Lol (8) Jsandl el
Apmall Aall LY Jalea iy LS o) el ppendtl 8ilia daasi a5 ilpatially algall oy 4D 3 100%
235 DS e ey L ) Aaal) Al clpasall (9) Jsaall C AU G55 53sa e Jay 53 63%

Ok adlse
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Agatl) VA A jlaaal) cDalaall £(9) ady Jganl

Classification Function Coefficients
sl (g clabeall Ciuiial
2dllIClusters
Cluster]_North Cluster2_South

Alical) fpiiall paall Jlad Jg¥) agaiall Bl Cigin S 3giial)
Temperature 2,745 2,951
TDS 0,295 0,333
DO 6,222 5,935
COD 0,437 0,552
Ca 0,394 0,426
Mg 0,141 0,196
General_Alkaline 0,117 0,135

5 (9) Jsanll B maage oo WS digan cbitie 7 2smg bl desens o (unall ddaill Gula o
Segene O Ouatll julaa (,:J )lie b (Temperature, TDS, DO, COD, Ca, Mg, General AIkaIine)
Atisdll il e e IS Lol ZpaaY) s 1 Al el 1 e Jsaall maagg cadlial
Ball Aoy <8 e (Bl Jled) Jo¥1 agaiall & ddasl] Al 8 Algiaal) ol puaiall aal Jaiall cn oY) (<
Aid) i) Jaxd Al (5l Gasin) S dgtiall Ll (ghuall Jaill AVa 8 Zpaal SSY) i)
@l Jalatll kst DA (30 Slldg LS i) 23a] Zpeally ALelS (LS s Ao Golael) Jgaal) 8 Aaiasall
L) deandd) CV A e (83.7 %) i a3 s . ohie Y adlgad Al churall i Jal e cilyiall

sy el (pasiiall 389 djuall Alal) blada (4) JSA g puaa (K0

Canonical Discriminant Function 1 Canenical Discriminant Function 1

Clusters = Cluster2_South Clusters = Clusterl North
50

Mean = 1,28
Std. Dev. = 1,381 40
N=72 Mean = -0,51

Std. Dev. = 0,800
N =180
30

20

10

Sy J oY) cpastinll 3y dujuatl) A4 Jakia :(4) o8, JSil
obual) Bags Ciaal s (Ao gl Cialls s 8l Al -
Crglil) gy il e e sane e ) i) 520 aasity Liad (CPI) ol Cuglill e a bl Tad
Shiaahly @t s Jal G dllyy o s IS Fsley Fisle ¢l IS Do Apie Lja Al (Aigla)
s Slayy ey Alitwe el bl lae) @ Cus (gaall dalatl aladiul sball Basa (e bl
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(2018~ lgiaall Ayl & sadieal) Jalatl) cilily ac 8 (335 Ll & 4f AaaDle e - Aagls ol puaie€ Jalill &gl
(Hslay ouiled (< Al giha (Algite) a5 sl Cilayy ED Jah Jalil) Caghil Hi5e iln b9 2020)
O ey ULl anea L 1y Sl (Use Stepwise Method) zpmiall bl dayla gakss &3 &)l 038 Jal (s
Ll il il G bl 3 dseal V) i il Y1 bt
Wilks® 1w (uSlig aiy Sig Liginal) ad DA (e Eoglil) @ljiah)ly iy Caghill a8 s (10) dsandl muas
t b WS Ljall cilags (F) a8 Lambda (1)

iplil] cilay B Akial) cpiial) s il Sig Luginal) b :(10) ady g2

) Wilks' Lambda F Sig. ) L\;Vn!”;a F Sig.

Temperature | 0,990 1,289 0,277 Ca|0,974 |3,2810,039

Turbidity | 0,839 23,877 0,000 Mg |0,982 2,307 | 0,102

pH| 0,969 3,928 0,021 NO, | 0,989 |1,367 | 0,257

TDS | 0,962 4,851 0,009 S0,4(0,999 0,104 | 0,902

DO | 0,885 16,182 0,000 K|[0,980 |[2,569 | 0,079

NO; | 0,997 0,402 0,669 Na | 0,987 |1,598 | 0,204

PO, | 0,994 0,762 0,468 NH," [ 0,994 [0,719 | 0,488

BOD | 0,414 176,544 0,000 EC|0,951 |6,460 |0,002

FC 0,993 0,835 0,435 Total_Hardness | 0,973 |3,434|0,034

TSS | 0,749 41,825 0,000 General_Alkaline | 0,964 | 4,585 0,011
COD | 0,392 193,064 0,000

Bags Clayn WSl gy dugine AV Ll uiie e (saa] Lual 4l Sig duginall o8 P (e bl Joaal) Cow
(Turbidity, pH, TDS, DO, BOD, TSS, COD, Ca, EC, Total Hardness ) (P-value<0.05) oLl
- Gyina b)) Lgaal Ll iyl 2y L and General Alkaline)

Giglil) Ciiaal cilagy il AV Alflecal) cpaiall djuadl) Jlgall 1(11) a8y Jgaad)

Function | Eigenvalue Canonical
alal el Jalad) % of Variance | Cumulative % Correlation Wilks'
Ljmal) (2 Yo el il | % aSHAN cplal) | apeatl) Ll ) Jelaw | Lambda | Chi-square | Sig.
1]2,431 92,8 92,8 0,842 0,245 | 345,939 0,00
210,190 7,2 100,0 0,399 0,841 42,690 0,00

On Al 8 92.8% oalall i dawiy 2.431 (A ¢oipmall oallall A9 dedl (11) Joaall ek
Wypads daesiy 0,19 aulilly coluall 25 ljiahly ol dille Lo g Aliiesal) Cppaially sl Ciaad sy
s 84.2% gV Ayl Allall Ll Jales 1y LS .Sig=0.00 dilas) digine AN Legly (7.2% (plall

A40% 48 djual) Al Lli ) dalee gy Laiy ) 3868 835a e J
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:\:ajm_a.\.&'d\ allal :\:Ul_..u.-d\ <Blalaal) :(12) é) Jgaadl

Classification Function Coefficients
Guglil) dayn (3hy clalrall Ciiiual
canuaill cals ) aCPI_Class
Algial) cpiial) Qualified Jsia Basically qualified gubj I Jgea Polluted &5l
Turbidity | 0,561 0,933 0,999
NO; | 0,586 -0,628 -0,229
BOD | 0,919 1,407 2,078
TSS | 0,431 0,669 0,743
COD | 0,222 0,262 1,015
NO, | -10,813 -7,261 17,719
EC|0,124 0,134 0,113
(Constant) | -30,098 -41,214 -57,163

29 (12) Jsaal) 3 minge 5o LS Bupaii il puiie qaes 339 il desana o (ghunall dalatl ulas Liadl o
Ltiatl) Eshll Glegane (o Juall ulae aaf il (Turbidity, NO3, BOD, TSS, COD, NO,, EC)
Alfad) il (e e JS0 dil) ZaaY) 083 A Al gl A EDlalas Jsaad) maages (DA
pal Cang i) Sl by ane €U Slaa Gallal) (dallall 2SI ogal) Cpmn0 (ganl) llall 3\l i
il aal gl Jiad) eid) OIS Ly o(Polluted) bl a5 Lually Jalatll s & dliicaal) <yl
LS et At bl Joandl  daiagal) Aliall il ‘5}“—' dagull . (Basically qualified) 25 duall
Lranall S e (94%) culS Gun o@rual)l sl uls DA e elldg LI @il aaad Zailly Dlle

(13) Ul moma (S0 diias Ala)
il gannal) Cpiaat il 1(13) ady Jgaad

Classification Results® Civiail) mils

Predicted Group Membership
CPI_Class cayaill cila Ussba bl (<8 Jgsie Polluted ¢l Total
Qualified Basically qualified

Qualified 174 14 0 188

Count Basically qualified 1 41 0 42

Original Polluted 0 0 22 22
Qualified 92,6 7.4 0,0 100,0
% Basically qualified 2,4 97,6 0,0 100,0
Polluted 0.0 0,0 100,0 100,0

a. 94,0% of original grouped cases correctly classified.
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Multiple Linear Regression asial) il jaiy) -4.2.2
Ganl) il Cppeant dal (e YY) 383 et g Aesiiall dilany) b)) e sawiall adl) jlastV) jiiey
sl Cigh) Cand) ponmge ALl Gn dae GlBle alay) 8 lgaan & ) @liball Y aladsa) Gok oo
(5l
Seiilly Al o il Jantiadiy (ppaiia On ARl e el Lpualy) Aales dla) e Hlae 98 2l sl jlasy)
Alioaall ihuiall (e w3l o (Baad) Casli ) (Y) i) Jsiall sl ge Lad slie say (i i
Bac a8 S5 63 L) il Sty 5 3 aadiey sed JWL Xy, X, X (Costl) jiall) pdiesd])
o) iy 1 lamy) ol el J<8 Caym Lo padies A AV Gl e 4388 355 g Alkiae il puaie
(Aagmnlly Laasiynll (Ailuasl AaL3aAl) gl il iah)ls (e 220 (o alaae Wl spad) Caghi pdigal ad)l) (sgially
.(Abba, Hadi et al. 2017)
paseiall ladll jlaad¥) (st daplal byl IS (3) dlaled) pa

(Eq.3) Y =bo+bi Xy +bXo+ ... +0iXi

e

o) Eus
Ll uad) =Y
s dse = bz «JoY) Jiwall il ey lasiy) Jse = by ¢ Intercept 51 Constant 4l das = by
Bl Jid) il ey stV die = by S i) il ey
By Jtial) il = Xi ¢ S8 Qs il = Xo «Jo¥) Jaiad) il = X
dcge lillly il puially Aliiadl) il paiall G &adad ADke dgag Alla 8 2xeiall Jladll Jlaaiy) alasial (Ko
A e il (sgiall (e il uanall ads AR
Ak 35ag pae e S (PYthon) Ol dee Ay e saeiall sl jlaady) Guby g5,80) U La L
Variance (35l adai clalaa ad O can Ly iyl o multicollinearity saaxid) duladl) 48l
i) (e aaal) 48 Lo Lilias) Losghe 8a3eall Zdadll A8l 223 Cum ¢(4) Alales Inflation Factors (VIF)
—[+ DS Lagin s V) Jales IS 13) Lol Alasia At 38le o cplifions (piia i) oy oz dgalll b Al
Clpaial G Baseiall daladl) A8 o) (LlasY) zigat G Ly Uals)) and) Leguiansy ladize Lagil (gf) 1.0
Adgise Ji ddlan) CVY ) ) dadiv A

VIF= (1/(1-R?) (Eq.4)
Adle ad dllas Al @ljiah W) sl JIA (e Baseiall Lbadl) A83a)) A0 Jas (14) Jsaall VIF o Giles e L
& el o3¢l (Significant) digiall (sgiee Slie¥) Ga 38331 e ((VIF>3) Sl (ol adss Jalad]
i) Jhdll jlaaiVl #3sa
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VIF (G980 adai chlalas aid milii 1(14) ad) Jgaal)

No. variables VIF No. | Variables VIF No. variables VIF
1 Temperature 30.09 8 BOD; 13.42 15 S04 3.86
2 Turbidity 7.37 9 FC 3.63 16 K 7.82
3 pH 244.73 10 TSS 7.08 17 Na 6.77
4 TDS 273.42 11 COoD 13.30 18 Ammonia 2.92
5 DO 70.01 12 Ca 22.43 19 EC 317.83
6 NO3 4.99 13 Mg 15.47 20 Total _Hardness 84.20
7 PO4 2.39 14 NO2 2.22 21 Alkaline_General 42.80

o) Enter il aacial) (laall jlaad¥) (s shals s cdlel 5)5Sl) JLaaY) Lagpd 355 (e 3inil) any
D) z3ga saga HLadly gz Slatll 3 AL alsell Cilhgaylines Bany (Aliiesdl) il muen JUasl eyl
DL wug celi¥) Baga & Jealall yuanll b Jfiee aiie JS Wjuds S duedll Gles @ F-Test aladiuly
ziall (17, 16, 15) Jshaal 8 lggle Jseandl il il seagi L oY) Il V1 dalas (3o (530) 735l
.Ssil e (A, B, C)
(A) gigai — amial) JBAY jlaaiy) Julad LA @il 1(15) ady Jgaad

3l 3 Mo | e et Sig dad | tded | B ded (A) zisaid

a [ d

¢ . VIF ol | R? yaadl) | R By 95 . . )e

Sig dad | F dod 0,000 | 6,699 | 0201 | (Constant) bl
1,019 0,001 | 3,304 | 0,004 NO; iyl

el bl
1,119 0,921 0,96 0,000 | 48,669 | 0,039 COD
0,00 | 717,456 Oy

1,004 0,012 | 2,540 | 0,001 SO, i<l
1,120 0,000 | 5814 | 0,018 | DO Jaiall (yneSsY)

Layha Al 2sag e Lilaas) Jay 1385 (0.05) Lisinall s5ise (0 siaal (0.00) AN 96% Ay (CPI ol
FooLaY) dad cilSy .rona (eSally doldll Coghil) jdige daps caolyl days Jiiesd) el o WS 4 (i
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G AU £3sal Bagn Ao N a5 (0-05) e sial (0.00) dusine (s5ie i Lilias) 4lls (717.456)
o A Ayl Algad) Sl Jalse of ) R? (0.921) dad i+ eladl (s z3sall il e slaeY)
GAY) Jalgall lapusis 8% dwai (SAiig 92% ansiy Sl Jalitl ujﬂ‘ g b Alalall il juds #3sal)
Jealall junll (gyasall yueil) d8LaY Ly il Aisall chpriall (e gl wasily LAglgiall slady) ) d8Layl
Al cyial of zisaill A laai¥) cBlelaa (o W iy ¢(CPI) Jalill Cushill agn ydige il il b
iad Cels Cua DO 5 ¢(0.05) gse yial (0-00) dullaial dasis (48.669) t dad iels Cun COD o Ligins
(0.001) Zdlcal dags (3.304) t dag S s NO3 5 ¢(0.05) (o sial (0.00) adlais) dags (5.814) t
s WS ¢(0.05) e ral (0.012) ddlaal dais (2.54) t dad iela Cun SO4 1l ¢(0.05) oo i
@A zagaill cplall sazs Jalae daadle S e Multicollinearity 4udaall dandaill jlid) m8 gilull Jeaal)
daidy bl Aliiadl) Cipaiall o JST (B) L a (e Jlaat¥) Al 0585 UL ¢(3) o0 heal 4a8 Cela
: Jull saill e Constant <yl

= 0.201 + 0.004 (NO3) + 0.039 (COD) + 0.001 (SO4) + 0.018 (DO) CPI Jalill Eighill 150
bl disias e (A) zisall Guki DA e 53 ailly dalkall i) ¢y Lacalyll 2D (5) JSEN G
Ll dalas R 2 (DA (e z3gall el 58 (6) IS G LS

Observed vs Predicted CPI MLR Model (A) Observed vs Predicted CPI MLR Model (A)
|
| 1
2.0 E 2.0
3 § | |
§ 15 E 1.5 |
i o § 10 i I h ,| o
(=} "". A| I‘ ‘ P / ol “‘ .
w11V (M ﬁ" Ftar i B 4
T i i AR
0.5 1.0 15 20 25 0 50 100 150 200 250
CPI_Observed Samples Sequence
(A) zisadll elal 358 :(6)ad; J<il) By aly Aalall ) oy el ) A8l 1(5) 8 JS)
(A) zisaiti-
-(B) gisai — aamial) il jlaai¥) Judad jLas) mill :(16) ad) Jgaad)
i adual Jalra Jalza Jalra o L L k
- dgaill B2 Sig 4ad t dad B 48 B) 7 dgail)
Tl a2 VIF bl | R? waadll | R Jalay) 9% ) . (B) gt
Sig 4ad | F dad 0,000 | 12,150 | 0,254 | (Constant) .l
1,178 0,000 60,820 | 0,037 el A
COD (SN
1,211 0,958 0,979 0,001 3,236 0,008 DO Jaidl fpanSeYI
0,00 | 1413,186 d
1,607 0,000 12,190 | 0,014 Aalad) Zabial) ofgal)
TSS 4.1
1,458 0,004 2,939 | 0,005 Turbidity 5,\<x!
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A2 98% Zawsiy CPI (oLl Cghill yige aa Cughill ciliahyls oy Jaliiy) ABle 35n5 (16) Jsandl e LoDl
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zasall B AR L peil) ) Sl daloe o Y R? (0.958) dad jai . eladl (ypn z3salll mil
ALYl AY) dalgad) b yusisi 4% s a5 96% Gansiy ppmall Jalil) Eshill yiiga b Alialal) ol yail) s
Colil) dady Aald) Abied) chariall (e JSI(B) Ly o e Jlasy) Alblas (ppS0 L Adlsdall cUasY) )
: Jull il e Constant
= 0.254 + 0.037 (COD) + 0.008 (DO) + 0.014 (TSS) + 0.005 CPI Jalall yshill s
(Turbidity)
bl digias e (B) zisall Guki DA (e 53080 ailly daliall pil) (py Lacalyll 28Dl (7) J<ED G
LY Jeles R e DA (e z3sail el 558 (8) JSa) G LS

Observed vs Predicted CPI MLR Model (B) Observed vs Predicted CPI MLR Model (B)
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o
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&
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-
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1.0 1.0 | 1 !
|A.,‘ i | r\A-“. A i T N }
I A [TV TN T A PR P
\“‘,a,gf LT ,‘J‘-"‘.\-I‘ [ ‘,“fwvw V| |
\‘ | \ TR 1 \f L
0.5 0.5 ! [ | | | ! I \
05 1.0 15 2.0 25 0 50 100 150 200 250
CPI_Observed Samples Sequence
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T dgail) 82 b - 30al
Tl a2 VIF ool | R? waadll | Ry | Sig - B (€) s
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Estimating the total water demand for the industrial city in Hasia

Dr. Eng. Bassam Farkouh * Eng. Ali Bilal **
(Received:29 June 2022,Accepted:28 September)
Abstract:

This research includes a detailed survey of the existing factories in the industrial city in
Hasia, in addition to the administrative and service activities, in order to identify the actual
water needs and the design water needs of the facilities and activities included in the survey,
and the quality of the water required for use.

This research aims to determine the standard needs of each type of industries and other
events in the industrial city, leading to an estimate of the amount of total water needs for
the industrial city when it is fully invested, and to determine the quality of the required water.
The research reached to determine the standard need for water in industry at about 26,399
m3/year/hectare that varies according to the type of industries: food 44476 m3/year/
hectare, textile 35588 m3 / year [ hectare, chemical 14178 m?3 | year [ hectare, engineering
11355 m3 /year/ Hectare. As for the standard need for water in administrative and service
activities, it amounted to 1805 m? /year/ hectare. In terms of water quality, the percentage
of fresh water required for industrial use reached 82.39% and varies according to the type
of industry, ranging from 29% in the chemical industries to more than 99% in the food
industries. As for the expected total water need for the city, it was estimated at 24.436
million m3/year, of which 19.360 million is fresh water and the rest is non—fresh water.
The research also found that the current water source, which can provide the city with up
to (6) million m3/year, is insufficient.

At the end of the research, several Proposals were made to secure the required quantities
of water in terms of quantity and quality in the short and long term, in order to ensure the
provision of the city's water needs in a reliable manner commensurate with the large

industrial investments made in it.

Keywords: Standard Water Need— Design Water Need—- Industrial Water.

* Lecturer. Water Engineering Department, Faculty of Civil Engineering, Damascus University.
** Engineering Consultant at the Ministry of Local Administration and Environment (formerly Director

of Industrial Cities & Zones).
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Economic efficiency of water uses in some Arab countries

And how to get benefit from it in Syria
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(Received:26 June 2022,Accepted:27 October 2022)
Abstract:

Water is the most important resource on Earth, as it is the basic element for the continuation of life
in all its forms and activities in agriculture, industry, tourism and services.

Water policies in Syria depends on expanding the use of water at low tariffs, which has led to the
waste of water and threatening its sustainability. This research paper aimed to study the possibility
of benefiting from water practices in (Tunisia, Jordan, Egypt, Saudi Arabia), to improve practices
related to the economic efficiency of water use in Syria.

The research came to extracting the most important water procedures directed by the economic
efficiency of use. In Tunisia, an upward tariff was applied, which aims to recover the full costs of
operation and maintenance, and takes into account the regional dimension and development projects.
This tariff has led to a decrease in the demand for irrigation water up to 20%. The added value of
agricultural production increased by 29%. The research also showed a decrease in the percentage
of water used in agriculture in Jordan from 80% to 52% as a result of implementing a water policy
that gives priority to use based on the economic return of the water unit and the efficiency of
employment. In Egypt, the volume of irrigation water decreased by 18.8%, and the acre net yield
increased from 1.67 to 2.6 pounds/m3 as a result of adjusting the crop composition based on the
criteria of economic efficiency of the unit of water and contribution to the national product. As for
Saudi Arabia, a water strategy has been implemented that depends on enhancing the productivity of
the water sector and increasing its contribution to the GDP, reforming water tariffs, increasing the
recovery rate, limiting the cultivation of green fodder and wheat, and moving towards more
economically efficient crops.

The research also showed that the application of the economic efficiency criterion for water used in
Syria will contribute to reducing the excessive use of water, by reforming the water tariff system,

increasing the rate of recovery, applying the upward tariff, and giving priorities to crops with the

greatest economic return and industrial uses.

Keywords: water policy— economic efficiency— water tariff — cost recovery — upward tariff.
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Comparetine study for last improvements of Round Robin algorithm
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Abstract:

Due to the significant impact of the rotational scheduling algorithm in improving the utilization
of the processor, this research focuses on the modern improved versions of this algorithm.
This paper deals with nine recent versions of Round Robin algorithm, including two versions
about rotational scheduling in cloud computing.

A comparison is made between modern algorithms and their efficiency with traditional ones,
and algorithms are tested on the same procedures (tested and implemented on procedures
with different arrival times and different burst time) and the optimum algorithm was
determined to work with the aim of improving utilization cpu by improving its basic
parameters (AWT — NCS - ATT — ART).

Improving the main parameters of Cpu by reducing: (average waiting time (AWT) —number
of context switches (NCS) - the average turnaround time (ATT)) and increase Throughput
time.

The comparison took place in two stages:

1- A set of specific procedures (5 procedures) that have a different specific arrival time and
a different specific burst time.

2- A set of (100 procedurals) with random latency and burst time the python codes for the

proposed algorithms were written in the research, verified and showed the results.

Keywords: Round Robin algorithm — cpu utilization — burst time .

* Master's student in the Department of Computer and Automation Engineering — Faculty of Mechanical
and Electrical Engineering — Damascus University.
**Professor in the Department of Computer and Automation Engineering — Faculty of Mechanical and
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aalall 5 ddes ) Lalels ASall dallaall 8any (e Lealaly Leilad i gl danall cigll AghaY) Slisiu) vie,
gl Baaaal) mlladll 4255 4d)aY) dnia Js Jeall S5 24 g (ready queue)

uyall Gl a3 Agasd aadian Cus Qgulall GlKE <? Round robin  algaa lgd aniies ‘;ﬂ\ Cilankill e
Apsulall clll)

AN

P

Burst time

Round Robin scheduler

%1% N Iy
g e W

S

Round Robin dujisa Jaad alal) fasall:(1) ad) Jil)
fh WS ity round robin dauey lsd dee (Gad JSUe B2 BLESS) 5 (S
(FCFS) 4 )lsa e Jass Luli (time quantum) sasdl)l gl oy WS .1
Aallaall sang A Lelgdn ey L)Yl dabalie Clye 22e a3 (time quantum) aasdll cdgll J8 LIS .2
(NCS 53L) &S,
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éianl) e dagll =2
O l) GESA Jay Cranlie ) sl Agandl daelsad Acadlly Eal) Cilialsall Jae aiy Al
laall LD Gawais ¢ time quantum (TQ) dedl JiaY) HLaa¥) Bla (e @lldg round robin g leal
.CPU J i) o)) saas ) 8Ly cpu utilization
Pl Agaall Slieh i clalae Gaeenty Ji) el Gaan g
dby B LibaY) ol 4 Gl (el Ji 5 average Waiting time (AWT)  Usi¥) g Javgia —1
-2enl) g mlleal) gl Gaady ST (Queue Ready) dgeal)
ol aUasll ) &8haY) Jsda die iyl 5adl) i g @average Response time 4laan) cidg lasgio —2
PR P REC Y
number of context switching(NCS) bl Jias &y 22 -3
sy DA JalS J<G) saaall clihal) sae Jia average Throughput time  daluly) cdg awgia —4
Ao sanall Cilag Jsh davssier Jadiyg duia)
o Al Badll Jia (82920 mdg) the average Turnaround time (ATT)  Jaall Zuial) 5534l Jasgia =5
AghaY) s JL) e My Ul 3gaY) Jsao
tdagl) (3ihlag lgall -3
sk aladna
Burst 5{0,3,4,8,10} Cifise Jsens (sa) lef Clial Gaed Ll dncdll Sas)) okt e Caciel 1Y)
(AWT — NCS — ATT - ART) cdlbadl Glaa & (305 {18,23,10,35, 14}4:)a] IS aliss time

29 SLiba¥) (e degane Gulil & (e dae) s JS paldll code LIS cad Ol sl dad aladialy 140l
(AWT and ATT) Las cpu Il Jadl) elil) aaas 3 caanledl) cplaladl e Jeani code z5a

t A &l Ayl

A MODIFIED ROUND ROBIN CPU SCHEDULING jlsiall Jass 1 [8] (J5¥) &uhyall i 1

5ang Algaal Bas daa) )lsd 2158 Gaaldl 252 ALGORITHM WITH DYNAMIC TIME QUANTUM

)y (A Basagall Glihadl mlladll 48d) (o) Jassie (Ao aaiad (Bparie LSalins diia) d0aSs 43Sl dndladl
-(Ready Queue) djalall

el Eady o 3658 5anly )l (A5 in (o) Tassie colueny llaall A Aa Cyand By i 50 S b
cliay) JS gt a bl iy ol Lualal

s ciidly [RRDTQ 4ajiall 4w ,)sall 5 round robin (RR) o d)laall il & gl 5 dfal) 4301 8
Uil g davgie s Y Blas adill RR Gilae)jlsa e e ST da i) RRDTQ e lsa oof 43;ladll
zag & ol L RR 4 dalall @l o context switches ¢ Jif 13acs ¢ 8 dilaia) <y Jacgieg ¢ Jif
calgal Baamie Jsrdal) Aakail ool Cpeatl da kel daa) lsall

109



Journal of Hama University — vol.5 —No0.20-2022

202259 pdal) asad) — (pualdl) alaall — Flas daals dlaa

RRDTQ Juajlsid Astiall dabaiall:(2) o8 J<il

process with different arrival time:(1) a8, Jaal
Process Arrival time Burst time
P1 0 18
P2 3 23
P3 4 10
K8P4 8 35
P5 10 14
RR ROUND ROBIN:
TQ=10
Pl P2 P3 P4 Ps Pl P2 P4 Ps | P2 P4 P4
0 10 20 0 40 S0 5B 68 78 82 BS 95 100
Time (ma)
Gantt chart representation with TQ=10:(3) a8, J<&l
TO=15
"l P2 3 P4 s Pl P2 P4 P4
0 15 30 a0 58 (] 72 B0 95 100
Time (ms}

Gantt chart representation with TQ=15:(4)a8, J<&
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adiad) A8;g)) b Akl daalsid) dud

Agalal)l i) 8 agagal) cililadl llaal) cilid) ad bugie b Alga IS pllaall Aid) dad -1

M

TO=18

X

TQ=20

TQ=9

Aalall 05 b i) gllaal Ay el ) Ala¥) (e )edy B & —2

TQ=3

e
-

e
o

&
<

L
r

P3

P2

P4

P2

P4

P4

12

Time (ms)

K2

RS

04

Gantt chart representation of proposed RRDTQ algorithm:(5) ?BJ Jgéd)

[1)

Round Robin s RRDTQ ujjlsd o dslall gilii :(2) ad) Jgaad)

Algorithm | Time Average Average No. of | Average Average
Quantum Waiting Turnaround | Context throughput response
(TQ) Time (ms) Time (ms) Switch time
RR 10, 15 46 , 49.2 66, 67.2 10,7 5,44.2 20, 28
Proposed 18.,20,9,3 | 29.6 49.2 6 24.6 30
RRDTQ

A Hybrid Round Robin Scheduling Mechanism for Process [5] Management dulll 4. )al) & -2
Gaoi sa b Aeadinal) TN (e Yy aelial) (QUNtUM) Aol 55l Allad S a5 Asuslad 588 Ganll) asdy
e ganal gellaall A2l Y il Jasen ) e LoVl LSaalind Aol 55l oo ing (SIS giol) Aol
~alihay)

cEaaY) il ge ey Jai Ll RR g d5jlaall e i) Lgllad (K1,

L)l Ll ad e cidiel Lgatln o I AlaYl €1 ¢ clghall )< ol 80 allaall d2d, il 13,
el O ) e S5 alg mlladl)
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Remaining BT
of current es
process <= ETQ
Reallocate the process till

Its complete execution
Enhanced quantum time= ceiling (mean + minimum time)/2 NO

Remove current process from cpu and place it
On the tail of ready queue

l

Pick next process from ready queue

HYBIRD Zuajlsa) (8 gaical) Jaiiall:(6) a8 JSid)
: s TIME QUANTUM  Clas \gale sty ) Al dalaal)
Enhanced quantum time= ceiling (mean + minimum time)/2
P oe et A clalbaally cilulaY) (el o)l LA K
18 = (Flleall lads) ol (s o dacssll daidll) Jasssll g2 Mean

10 = ) 22851 &Y o3l 585 Minimum time
raad daaj el lulu) Aslaal) Bty

Enhanced quantum time= ceiling (mean + minimum time)/2=14

PL  [P1 [P3 [P5 [P2 [P2 [P4 [P4 P4

0 14 18 28 42 56 65 79 93 100

Gantt chart representation of HYBIRD algorithm:(7) a3, J<&

Determining Proficient Time Quantum to Improve the Performance of [2] &ldll 4wl 4 -3
L3l Aadladll Baag oAl Cpaen ) aags A lsa Galdl aaa Round Robin Scheduling Algorithm
gaall daalsn eldf o uendy 23 S allaall 2 dad o S5l Goyb g @iy cildhal) 2 gyl
O 0 el ) ALY L Ljaladl ) 8 Sasasall L) e senal Jagsl) e Talaie) Lggles g Zilysall
ey A sena (g Cpiiihal US

tdagiaall A lsall (quantum)  dsadll sl il (& deddieal) Y aleall

[]] = Pi+1 + Pi 1)
MAX_DIFF = (DI[]) )
TQ = MBT + MAX_DIFF 3)
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433l 3 5l Time Quantum :TQ
Ll ) b sagasa) ClilaY) de genal bl 8 MBT
B alall i) b (i skaie 0l al (s (3 Aed el 8 MAX_DIFF
e ol el ) s Vb Jes Al AhaY) daw -]
(gae baill i fill day Baslg 8yal Bl g lihal) 3L oAbl ke =2
g alal) el dad) o AL Caen Mm cilglal & 13 -3
P1 P3 P5 P2 P4 P4

0 18 28 42 65 95 100

Gantt chart representation of DPTQRR algorithm:(8)a8, J<ad)

Improved Round Robin Scheduling Algorithm with Progressive Time  [7] 4xll 4wl 8 -4

doaed o Ajalall ) (e ddlide EVS 8 Loy dlyhay mllaall 48 it S dloyha 158 5 ¢ Quantum

Gl 53l &8 M(remaining burst time)  Laaaall mlleall dad)l Gy ) Sie (S0 mlled) d2d)
1daa)y)eAl %A’JM\ Jaladal

IRRPTQiuaj sl (stiual) dabaiall:(9) a8 JSil
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¢ C¥aleal) o
TQ,=(P;+Py+ P% + Pyj2+1)) /4
TQz = (Pi+ Py + Peeyyn/2-1)) + Peeitn/2+1))) /4
n
ABT = zlAVG(Pi)
EREEPWIE SNICUNJo
el J5) 8 pllaal) B ) ad Ja gia : ABT
A a3 8 : Py
5AY) 4 1) Py
Aialad) g5 (o bl adl gllaall i) o G (e (o sl) Al (B sl)) P iy 2y

S s ARl ) 2 2 P oiov/2-19)

S sl 48330 Al 2Y) 2 Peiiny241))

IRRPTQ 4 & 5 a2y Gantt chart Labhis (10) JS&l g s

P1 P3 P3 P3 P1 P5 P2 P4

0 4 8 10 14 28 42 65 100

Gantt chart representation of IRRPTQ :(10) a3 J<al

Improved Version of Round Robin Scheduling Algorithm Based on dww.lall du))all < -5
Laa))led 18 DA e Ladsl) Round Robin Gige Ao il ga cangl) « [3] Analytic Mode
danie (Mlatl) = 3gaill sy L st zasa o Bl Bpaate dpie) 858 aladlialy diuse &y 3 dlgas
Ay IS o3g] g Balall algall AailE 55 a0 Ldege JS A4S sl multipa— rameter  clalaall
& 83snsal) Cllaall lladl dad) Ao 2l dnl) Dlee (L8 Hial) qUaNtum  duie) 5y = el el
Lialall )
CT(i) = aRarr(T;) + BRbut(T;) (D —

AilaYliae oo+ =1 Qi gl ap
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A4 el HUsnY) < s Jas :Rarr(Ti)

250 a2 glladl) 435 ) Jaee :RbUL(TI)

R 7Y = Tarr(T;) )
arr(Ty) = max Tarr(j) @
ISj<N
)l Ussy) cdg 0 Tarr(Ti)
Lialall &y 4 clihay) aeN
Ui gl alaal) daudl) max Tarr(j)
i<j<
Rbut(T;) = — 10 3
ut(Ty) = max BTG) (3)
I<j<N
2d)ao ellaal) 2ty 308BT(Ti)
N Tarr(T;) BT (T;)
CT) =« max Tarr(j) +B max BT(j) (4)
ISjSN ISjSN
toull) eVl Ao ol A j)eall i
P1 P1 P3 P5 P2 P4
0 9 18 28 42 65 100

Gantt chart representation of IVRRAM :(11)a8, J<il

Smart Round Robin CPU Scheduling Algorithm For Operating [6] dwalud) du)yal) o -6
il gl e 1ilae) 550 JS 3 (Auayll 553dll) quantum s Gus s diyk Sl -5 Systems
Oglad . Aadla] (43l 854ll) quantum 1Y . clleal) 5yl (%3l 3ll) quantum bt il
(TAT) Jaf dilaic) g Jacsgiag (AWT) a1 Ul g Jawsgie iy .Smart Round Robin (<& ¢ i)
ey 8yg0 JSI Aialiny (Lajll 838) quantum 4ua) )ledll i .Laulall Round Robin dlgas dayhy 43l
diie 5yl llas Ak Ll ) dlgall ynl) ang e
Qe s 85 elgml kg syaen RBT  djiiie glles dady dlla 3l clshal) AlSae day Al o2 58
Loa)lsd e Llaall 5 Jseasll iy Hlie¥l s 335 A AWTATT e ddd coadiel Lgadls oSl lglae 2
- ESaDAS)) A ysall Alganl)
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T STQ = Avg. of the differences
Fe of adjacent RBT

el

- For next process, if
remaining time <=

Delta=STQ/2

e
|
s

SRR & sl dstial) dabial) :(12) 8, JSi

P1 P3 P1 P5 P2 P2 P4

0 7 17 28 42 54 65 100

Gantt chart representation of SRR algorithm:(13)a8, J<&l

Advanced Dynamic Round Robin Algorithm for CPU Scheduling in [1] dasld) duyal) &7
pladials Aaliny Aaylay Aaia3l) 8538l Clead dadiia 4Sialiny dui)yen 4aa) )lsd #1538 23 « Real Time Systems
s ) elleall iy e 5l dulee IS0 Al B ln e pecadl 7 3sall (i L plinn ) o
3sal starvation delase dlls & mllaad) @lid) o 3 Sl oelal) cuais of oSa - lihal) s o]
o Jsanll dal 0 SD alasind & sl 13glg NCS 5 TAT 5 AWT salsy ) (595 s Byacail] ilileall
il TQ bl

A O o) sl el il s g Ll 5l Gl 8 (@luall CiladV) slaiel &3 jlaaY) 138

Ll el cills,

SD(i) = V—"31, (BT (i) — M)"2
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Calculate DTQ

For p(i):
DTQ (i) =iTQ +(iTQ/ (BT ()+ DTQ( - 1)) "2

\_1

no IEBT() - yes
DTQ(i)=0
If BT(i)}-DTQ() !=0
&& BT(i)}DTQ(i) <=
DTQ ()+SDG)
yes Ex:ecut;s pll;o;ms for @
no
Execute process for
Exec'u.te process s BT ®
using DTQ
ADRR 4.4 )5l ‘_.}3.&41\ Jakadlall: ( 1 4)@§J Jad
P1 P3 P5 P2 P4
0 18 28 42 65 100

Gantt chart representation of ADRR :(15)ad, J<il)

dulad) duwgal) %A i)y gal) ddgaal)

Time Efficient Round Robin Job Scheduling (NARR) in Cloud [4] A5¥) d))al -1
2y Jasassll Glaa uyda (e clldg Calisal s 455lheg A€l ey 558 Gaald) - 532 Computing
Balall ) AdE b diliad) el e
Apalall i) 3 ahadl el Slas) af i oo asssl) Lall o Aol 55
P1 P3 P5 P2 P4 P2 P4

0 18 28 42 60 78 83 100

Gantt chart representation of TERR algorithm:(16)a2; J<i)
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laa« Improved Round Robin Scheduling Algorithm for Cloud Computing [9]4utll du))all < -2
508 Gob oo Hala Ul A 8 Auladl dasal) b Citllagll bl o ol el e 50 4 G
Glal ) Lausies o odll ausie pen iyl oo oS gl Glin & g Aalall mlledll 338 J Uy il aY)
el BA e dileal) (arads Cpaady Gl OSeall o ¢ Aagiall Ay lsal) iy Gl DA Ga el
8 = Laclai Lguiyi am il a¥) o 34,8 Jawgia BTDIFFI]
22.5 = gllaall iy pf Jaussie

31= plleal) Glod) ad Javgia + liha¥) o Ge il bugia = (el 55ll) TQ

P1 P3 PS P2 P4 P4

0 18 28 42 65 96 100

Gantt chart representation of IRRCC algorithm:(17) a3, J<a)

45 lall duilgil) miliitl—4

b Wk o5 Al ddaaal) dadygal) Algaad) ciluajlsh Ao clulaY) L dulgdl) mili) (3) Jsaad g

CAdgaad) clealsad daatyll o)) CBlalaa Ao ol AaSacSl) Al pal) A gand) dajlsd aa Lgiijliag Giadd)
L ddeaall cllualy RR daajjlsd oo 4d)laall duilgal) miliill:(3)ady Jgaad

Algorithm Time Quantum (TQ) Average Average No. of | Average Average
Waiting Time | Turnaround Context throughput response
(ms) Time (ms) Switch time
RR 10, 15 46 , 49.2 66, 67.2 10,7 51, 44.2 20, 28
RRDTQ 18,20,9,3 29.6 49.2 6 24.6 30
HYBRID 14 25,6 48.8 8 20 30.6
DPTQRR 18,30,5 25.6 50.6 5 20 30.6
IRRPTQ 4,16,20,20,22,24,29 24.8 49.8 7 22 30.6
IVRRAM 9,17,19,23,29 25.6 50.6 5 20 30.6
SRR 7,10,11,14,12,11 25.4 50.4 6 22 28.4
ADRR 18,10,14,23,35 27.6 32.6 4 20 30.6
TERR 18 29.2 54.2 6 24.6 29.6
IRRCC 31 25.6 50.6 5 20 36.6
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:a..a AAlial) ilaa ) ) gAd) ?737333

100
IRRCC

o o Bl Begtdl |, o0

pu_ HYBRID
0 RR

AWTATAT NCS ATH ART

RR ®m RRDTQ m HYBRID ™ IVRRAM m IRRPTQ
SRR ADRR TERR IRRCC DPTQRR

A0y 9al) A gaall Liveaal) ciauay) (s Ailial) il (am Jalada: (18) o8y J<ial

pladiuly (RR —NARR-SRR-HYBRID - RRDRQ) Gla) el (1o Ao gana Jac aui dAull) 4 \al) dlya
Round Robon -1

Processes arrivetime Burst Time Waiting Time Turn—-Around Time
a0 20 58 BEB156 gg214
a1 a3 10 24128 24138
az 68 5 15380 15385
a3 21 8 201495 20203
94 52 12 27556 27568
a5 37 55 86334 26389
98 4§ 48 TI2TE TT3286
97 33 o257 l4p646 147203
98 a1 65 93846 93911
339 17 98 105390 105488
100 20 LT BRZES 88343

Average waiting time = 59540.48000
Average turn around time = 59&02.55000

RR 4a},l5a1 Python code 3 z 4:(19)ad) J<il)
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RRDTQ -2
FProcesses arrivetime Eur=st Time Waiting Time Turn—afround Tims
90 51 58 184441 184499
91 839 10 47398 47408
Gz 1 5 24940 24945
a3 62 g 38152 391a0
94 T4 12 54685 54707
95 54 55 178660 178715
96 82 g 161762 161810
a7 54 557 338212 338769
g 22 65 185037 185102
93 83 38 220080 220158
100 6& 58 184670 184728
Average walting time = 125032.81000
Average turn around time = 125094.88000
> |
RRDTQ4},l5a1 Python code i  3:(20)a8) J<id)
NARR -3
Processes arrivetime Burst Time Waiting Time Turn-around Time
30 a5 58 161031 161089
91 76 10 43294 43304
92 65 5 23543 23548
93 g g 36506 36514
94 71 12 49460 49472
a5 15 55 156111 156166
96 g2 g 141852 141800
97 10 557 224460 225017
8 97 65 168895 168960
39 15 9s 155161 155259
100 96 58 161253 161311

Average walting time = 106323.53000
Average turn arcound time = 106385.60000
>33 |

-

NARR 4.),l5al Python code 145 ¢ A:(21)ad) J<ill
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HYBRID -4
Processes arrivetime Burst Time Waiting Time Turn-around Time
90 77 58 66465.0 66523.0
91 87 10 19933.0 19943.0
92 46 5 10702.0 10707.0
93 13 g 15818.0 15826.0
94 k1 12 19970.0 19982.0
95 93 55 64383.0 64438.0
96 15 & 56605.0 56653.0
37 56 557 113841.0 1143%98.0
8 8 65 T0035.0 T0100.0
99 8 98 50282.0 80380.0
100 71 o8 66763.0 66821.0
Average walting time = 44561.95000
Average turn around time = 44624.02000
Frr
HYBRID 4.4} ,5al Python code 1%z 4:(22)a8) J<ill
SRR -5

Processes arrivetime Burst Time Waiting Time Turn-around Time

= 14] Ta 64 9589 9653

91 47 T8 9700 G778

a9z 29 53 9807 9860

93 T1 &0 9931 899491

94 5 26 9996 10022

a5 69 87 10091 10178

96 &0 71 10238 10309

a7 77 85 10386 10471

& g2 64 10553 10617

a9 64 40 10681 10721

100 54 55 10775 10830

Awverage waiting time = 5402.90000
Awverage turn around time = 5456.30000
FEF

SRR 4.4 \sa! Python code 1.dii 7 ,3:(23)a8; Jil)
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alla u.é AadAluall Sl 3! 3&3‘ eﬁﬁﬁ

ralad) jay) Jsd saaa Burst time

200000 — SRR
NARR

| HYBRID
RRDTQ
RR

AWT ATAT

RR ®mRRDTQ ™ HYBRID NARR H SRR

Python za e alaie) &yl gall Agaall Aceaal) i) G Alial) il (e Jabiia 1(24) a8 J<a

1S5

s (Ol e 1aliel) ghsall Algadl e lsa (e Syshaall e loal) de sana puiy Ay & (e Liadls
elS ) (e IS Faul) Ledlalea (pens DA (e utilization cpu gllaall LDl (8 (aesd

average waiting time (AWT) number of context switches(NCS) ): (0 JS (s PlA (e @l
(average response time (ART) — the average turnaround time (ATT)-

HYBRID — SRR: il jlsall aladnuly elld,

(the average turnaround time (ATT) — number of context switches(NCS) (jasdas

ADRR :ds) lsall Gk e

IRRPTQ :4:) lsall 31y (o (@verage waiting time (AWT) (audis

ibelsdll Gnh e EOlabeall AL (andn 4)lae s JS& Throughput time 84l

TERR — RRDTQ

ADRR, HYBRID,SRR: & Lalsall dlgaall e jghall gaaanl Jead¥) Gl jleadl of Jasdl el liituy-6
talbuagili-7

AWT — NCS  )Blalaall Gty (spaaill dayall el (pns Liaga By5haa dilypn Agan daalsd ifiien ik
ok S ST e (st ged Gk 0 clly Skl AN Ll e D) (ATT — ART
lgtaady Basly daa) s
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Sustainability in urban planning and its role to face pandemics
Arch. Yazan Samer Fattoum™’ Dr. Barrak Najeeb Gharbi’
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Abstract :

This research lead to study the importance of urban sustainability in our future plans for
cities for their effective role to face pandemics, especially at the present time, which we
face COVID-19, where sustainable cities played a prominent role in protecting their
residents from the catastrophic effects of other cities without having to make a major
change in urban strategies to restore the city from the state of economic and social
paralysis that hit unsustainable cities due to health measures imposed around the world,
so it is necessary for us to transform from our current cities into cities with a green
economic, based on modern technology in their public infrastructure, with little negative
impact on the surrounding environment and meet all the needs of its residents and
provide them with safety at all levels, which is what results to us successively by

embedding sustainability in the urban planning for our future cities .

Keywords : Sustainability — Pandemic — Urban — Sustainable Community — Cities .
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.1 Yle. Poll: Solid Support for Continued Telecommuting Post-Pandemic. 2020

2 FinnishGovernment. Movement Restrictions to Uusimaa the Government Decided on Further Measures to
Prevent the Spreadof the Coronavirus Epidemic, 2020 .

3 Yle. Saariston mokkikauden Avaus Aikaistui Koronan Takia—Kustavin Kunnanjohtaja: “Melko Runsaasta
. maarasta ihmisia on kysymys

4 Elias Willberg, Olle Jarv, Tuomas Viisinen, and Tuuli Toivonen, Escaping from Cities during the COVID-19 Crisis:
Using Mobile Phone Data to Trace Mobility in Finland .
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1 Melbourne government, COVID-19 Reactivation and Recovery Plan - City Of The Future, 2020 .

2 Victoria state government , 20-Minute Neighbourhoods- Creating a more livable Melbourne.
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! Save Public Housing Collective Melbourne, Protecting human rights during and after COVID-19, June 2020 .
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Use of polypropylene biological carriers to enhance the performance of

activated sludge aeration tank
Eng. Zahraa alnaddaf* Dr. Eng. Hussien Juniedi **
Prof. Dr. Eng. Mahmoud Fattamah* **
(Received:11 August 2022,Accepted:4 September 2022)
Abstract:

This research aims to study the possibility of raising the efficiency of the biological treatment system
in the wastewater treatment plant in Hama, which operates by conventional activated sludge, using
biological carriers with attached growth that is, working with a hybrid system that combines the
processes of attached and suspended growth. The designed experimental unit consists of a
biological basin containing: activated sludge (suspended growth), and fixed biological carriers,
(attached growth), which are of polypropylene bags, and sprayer system above. The aim of which
is to distribute water homogeneously on the biological carriers, in addition to increasing the
concentration of oxygen Dissolved in water, the biological basin follows a secondary sedimentation
basin. The experimental unit operated in two stages: the first stage operated in the sewage treatment
plant in Hama, where the average efficiency of BOD5 removing was 74% and of COD was 78%. In
the second stage, the experimental unit transferred to the Postgraduate Students Research Center
at Tishreen University of the Higher Institute for Environmental Research, to provide more stable
operating conditions. Two separate experiments conducted with the aim of knowing the efficiency
of biological carriers: In the first experiment, the experimental unit operated without biological
carriers, where the average efficiency of BOD5, COD, nitrate, and phosphate removing was: 84%,
38.5%, 22.5%, and 30%, respectively. In the second experiment, it operated with biological carriers,
where the average efficiency of BOD5, COD, nitrate, and phosphate removing: 92%, 45%, 28%,

and 31%, respectively. The results showed that this treatment system is stable and low in cost, and

.can used with high efficiency if appropriate and stable conditions were provided

Key words: activated sludge, hybrid growth, suspended growth, attached growth, BODs, COD.
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Objectives of the Journal

Hama University Journal is a scientific, coherent, periodical journal issued annually by
the University of Hama; aims at:

1- publishing the original scientific research in Arabic or English which has the
advantages of human cultural knowledge and advanced applied sciences, and
contributes to developing it, and achieves the highest quality, innovation and
distinction in various fields of medicine, engineering, technology, veterinary
medicine, sciences, economics, literature and humanities, after assessing them by
academic specialists.

2- publishing the distinguished applied researches in the fields of the journal interests.

3- publishing the research notes, disease conditions reports and small articles in the
fields of the journal interests.

Purpose of the Journal:

* Encouraging Syrian and Arab academic specialists and researchers to carry out their
innovative researches.

* It controls the mechanism of scientific research, and distinguishes the originals from
the plagiarized, by assessing the researches of the journal by specialists and experts.

» The journal seeks the enrichment of the scientific research and scientific methods,
and the commitment to quality standards of original scientific research.

+ Aiming to publish knowledge and popularize it in the fields of the journal interests and
specialties, and to develop the service fields in society.

* Motivating researchers to provide research on the development and renewal of
scientific research methods.

* It receives the suggestions of researchers and scientists about everything that helps
in the advancement of academic research and in developing the journal.

» popularization of the aimed benefit through publishing its scientific contents and
putting its editions in the hands of readers and researchers on the journal website and
developing and updating the site.



Publishing Rules in Hama University Journal:

1. The material sent for publication have to be authentic, of original scientific and
knowledge value, and should be characterized by language integrity and
documentation accuracy

2. It should not be published or accepted for publication in other journals, or rejected
by others. The researcher guarantees this by filling out a special entrusting form for
the journal.

3- The research has to be evaluated by competent specialists before it is accepted for
publication and becomes its property. The researcher will not be entitled to withdraw
research in case of refusal to publish it.

4. The language of publication is either Arabic or English, and the administration of the
journal is provided with a summary of the material submitted for publication in half a
page (250 words) in a language other than the language in which the research has
been written, and each summary should be appended with key words.

Deposit of scientific research for publication:

Firstly, the publication material should be submitted to the editor of the journal in four
paper copies (one copy includes the name of the researcher or researchers, the
addresses, telephone numbers. The names of the researchers or any reference to their
identity should not be included in the other copies). Electronic copy should be
submitted, printed in Simplified Arabic, 12 font on one side of paper measuring 297 x
210 mm (A4). A white space of 2.5 cm should be left from the four sides, but the number
of search pages are not more than fifteen pages (pagination in the middle bottom of
the page), and be compatible with (Microsoft Word 2007 systems) at least, and in
single spaces including tables, figures and sources , saved on CD, or electronically
sent to the e-mail of the journal.

Secondly, The publication material shall be accompanied by a written declaration
confirming that the research has not been published before, published in another
journal or rejected by another journal.

Thirdly, the editorial board of the journal has the right to return the research to improve
the wording or make any changes, such as deletion or addition, in proportion to the
scientific regulations and conditions of publication in the journal.

Fourthly, The journal shall notify the researcher of the receiving of his research no
later than two weeks from the date of receipt. The journal shall also notify the
researcher of the acceptance of the research for publication or refusal of it immediately
upon completion of the assessment procedures.



Fifthly, the submitted research shall be sent confidentially to three referees specialized
in its scientific content. The concerned parties shall be notified of the referee's
observations and proposals to be undertaken by the candidate in accordance with the
conditions of publication in the journal and in order to reach the required scientific level.

Sixthly. The research is considered acceptable for publication in the journal if the three
referees (or at least two of them) accept it, after making the required amendments and
acknowledging the referees.

- If the third referee refuses the research by giving rational scientific justifications which
the editorial board found fundamental and substantial, the research will not be
accepted for publication even if approved by the other two referees.

Rules for preparing research manuscript for publication in applied colleges

researches:

First, The submitted research should be in the following order: Title, Abstract in Arabic
and English, Introduction, Research Objective, Research Material and Methods,
Results and Discussion, Conclusions and Recommendations, and finally Scientific
References.

- Title:

It should be brief, clear and expressive of the content of the research. The title font in
the publishing writing is bold, (font 14), under which, in a single — spaced line, the name
of the researcher (s) is placed, (bold font 12), his address, his scientific status, the
scientific institution in which he works, the email address of the first researcher, mobile
number, (normal/ font 12). The title of the research should be repeated again in English
on the page containing the Abstract. The font of secondary headings should be (bold/
font 12), and the style of text should be (normal/ font 12).

- Abstract or Summary:
The abstract should not exceed 250 words, be preceded by the title, placed on a
separate page in Arabic, and written in a separate second page in English. It should
include the objectives of the study, a brief description of the method of work, the results
obtained, its importance from the researcher's point of view, and the conclusion
reached by the researcher.

- Introduction :

It includes a summary of the reference study of the subject of the research,
incorporating the latest information, and the purpose for which the research was
conducted.



- Materials and methods of research:
Adequate information about work materials and methods is mentioned, adequate
modern resources are included, metric and global measurement units are used in the
research. The statistical program and the statistical method used in the analysis of the
data are mentioned, as well as, the identification of symbols, abbreviations and
statistical signs approved for comparison.

- Results and discussion :

They should be presented accurately, all results must be supported by numbers, and
the figures, tables and graphs should give adequate information. The information
should not be repeated in the research text. It should be numbered as it appears on
the research text. The scientific importance of the results should be referred to,
discussed and supported by up-to-date resources. The discussion includes the
interpretation of the results obtained through the relevant facts and principles, and the
degree of agreement or disagreement with the previous studies should be shown with
the researchers' opinion and personal interpretation of the outcome.

- Conclusions:
The researcher mentions the conclusions he reached briefly at the end of the
discussion, adding his recommendations and proposals when necessary.

- Thanks and acknowledgement:

The researcher can mention the support agencies that provided the financial and
scientific assistance, and the persons who helped in the research but were not listed
as researchers.

Second- Tables:

Each table, however small, is placed in its own place. The tables take serial numbers,
each with its own title, written at the top of the table, the symbols *, ** and *** are used
to denote the significance of statistical analysis at levels 0.05, 0.01, or 0.001
respectively, and do not use these symbols to refer to any footnote or note in any of
the search margins. The journal recommends using Arabic numerals (1, 2, 3 ...... ) in
the tables and in the body of the text wherever they appear.

Third- Figures, illustration and maps:

It is necessary to avoid the repetition of the figures derived from the data contained in
the approved tables, either insert the numerical data in tables, or graphically, with
emphasis on preparing the figures, graphs and pictures in their final shapes, and in
appropriate scale and be scanned accurately at 300 pixels / inch. Figures or images
must be black and white with enough color contrast, and the journal can publish color
pictures if necessary, and give a special title for each shape or picture or figure at the
bottom and they can take serial numbers.



- Fourth- References:

The journal follows the method of writing the name of the author - the researcher - and
the year of publication, within the text from right to left, whatever the reference is, for
example: Waged Nageh and Abdul Karim (1990), Basem and Samer (1998). Many
studies indicate (Sing, 2008; Hunter and John, 2000; Sabaa et al., 2003). There is no
need to give the references serial numbers. But, when writing the Arabic references,
write the researcher's (surname), and then, the first name completely. If the reference
is more than one researcher, the names of all researchers should be written in the
above mentioned manner. If the reference is non-Arabic, first write the surname, then
mention the first letter or the first letters of its name, followed by the year of publication
in brackets, then the full title of the reference, the title of the journal (journal, author,
publisher), the volume, number and page numbers (from - to), taking into account the
provisions of the punctuation according to the following examples:

Ao )30 aglall gias daala dlaa g sl Jia (B g uad) £ 55 (1999) dani ¢g Sl 5 (a8 digal)
.45-33 (3):15

Smith, J., Merilan, M.R., and Fakher, N.S., (1996). Factors affecting milk
production in Awassi sheep. J. Animal Production, 12(3):35-46.

If the reference is a book: the surname of the author and then the first letters of his
name, the year in brackets, the title of the book, the edition, the place of publication,
the publisher and the number of pages shall be included as in the following example:

Ingrkam, J.L., and Ingrahan, C.A., (2000). Introduction In: Text of Microbiology.
2"d ed. Anstratia, Brooks Co. Thompson Learning, PP: 55.

If the research or chapter of a specialized book (as well as the case of Proceedings),
scientific seminars and conferences), the name of the researcher or author
(researchers or authors) and the year in brackets, the title of the chapter, the title of
the book, the name(s) of editor (s), publisher and place of publication and page number
as follows:

Anderson, R.M., (1998). Epidemiology of parasitic Infections. In: Topley and
Wilsons Infections. Collier, L., Balows, A., and Jassman, M., (Eds.), Vol. 5, 9" ed.
Arnold a Member of the Hodder Group, London, PP: 39-55.

If the reference is a master's dissertation or a doctoral thesis, it is written like the
following example:

Kashifalkitaa, H.F., (2008). Effect of bromocriptine and dexamethasone
administration on semen characteristics and certain hormones in local male
goats. PhD Thesis, College of veterinary Medecine, University of Baghdad, PP:
87-105.

* The following points are noted:



- The Arabic and foreign references are listed separately according to the sequence of
the alphabets (= «= <) or (A, B, C).

- If more than one reference of one author is found, it is used in chronological order;
the newest and then the earliest. If the name is repeated more than once in the same
year, it is referred to after the year in letters a, b, ¢ as (1998)2 or (1998)°... etc.

- Full references must be made to all that is indicated in the text, and no reference
should be mentioned in case it is not mentioned in the body of the text.

- Reliance, to a minimum extent, on references which are not well-known, or direct
personal communication, or works that are unpublished in the text in brackets.

- The researcher must be committed to the ethics of academic publishing, and preserve
the intellectual property rights of others.

Rules for the preparation of the research manuscript for publication in the

researches of Arts and Humanities:

* The research should be original, novel, academic and has a cognitive value, has
language integrity and accuracy of documentation.

* It should not be published, or accepted for publication in other publication media.

» The researcher must submit a written declaration that the research is not published
or sent to another periodical for publication.

» The research should be written in Arabic or in one of the languages approved in the
journal.

» Two abstracts, one in Arabic and the other in English or French, should be provided
with no more than 250 words.

» Four copies of the research should be printed on one side of A4 paper with an
electronic copy (CD) according to the following technical conditions:

The list (sources and references) shall be placed on separate pages and listed in
accordance with the rules based on one of the following two methods:

(A) The surname of the author, his first name, the title of the book, the name of
the editor (if any), the publisher, the place of publication, the edition number, the date
of publication.

(B) The title of the book: the name of the author, the title of the editor (if any), the
publisher, the place of publication, the edition number, the date of the edition.

* Footnotes are numbered at the bottom of each page according to one of the following
documentation ways



A - Author's surname, his first name: book title, volume, page.
B - The title of the book, volume number, page.
* Avoid shorthand unless indicated.

 Each figure, picture or map in the research is presented on a clear independent sheet
of paper.

* The research should include the foreign equivalents of the Arabic terms used in the
research.

For postgraduate students (MA / PhD), the following conditions are required:
(A) Signing declaration that the research relates to his or her dissertation.

(B) The approval of the supervisor in accordance with the model adopted in the journal.
C — The Arabic abstract about the student's dissertation does not exceed one page.

* The journal publishes the researches translated into Arabic, provided that the foreign
text is accompanied by the translation text. The translated research is subject to editing
the translation only and thus is not subject to the publication conditions mentioned
previously. If the research is not assessed, the publishing conditions shall be
considered and applied on it.

» The journal publishes reports on academic conferences, seminars, and reviews of
important Arab and foreign books and periodicals, provided that the number of pages
does not exceed ten.

Number of pages of the manuscript Search:

The accepted research shall be published free of charge for educational board
members at the University of Hama without the researcher having any expenses or
fees if he complies with the publishing conditions related to the number of pages of
research that should not exceed 15 pages of the aforementioned measures, including
figures, tables, references and sources. The publication is free in the journal up to date.

Review and Amendment of researches:

The researcher is given a period of one month to reconsider what the referees referred
to, or what the Editorial Office requires. If the manuscript does not return within this
period or the researcher does not respond to the request, it will be disregarded and not
accepted for publication, yet there is a possibility of its re-submission to the journal as
a new research.



Important Notes:

- The research published in the journal expresses the opinion of the author and does
not necessarily reflect the opinion of the editorial board of the journal.

- The research listing in the journal and its successive numbers are subject to the
scientific and technical basis of the journal.

- A research that is not accepted for publication in the journal should not be returned
to its owners.

- The journal pays nominal wages for the assessors, 2000 SP.

- Publishing and assessment wages are granted when the articles are published in the
journal.

- The researches received from graduation projects, master's and doctoral
dissertations do not grant any financial reward; they only grant the researcher the
approval to publish.

- In case the research is published in another journal, the Journal of the University of
Hama is entitled to take the legal procedures for intellectual property protection and to
punish the violator according to regulating laws.

Subscription to the Journal:

Individuals, and public and private institutions can subscribe to the journal

Journal Address:

- The required copies of the scientific material can be delivered directly to the Editorial
Department of the journal at the following address: Syria - Hama - Alamein Street -
The Faculty of Veterinary Medicine - Editorial Department of the Journal.

Email: hama.journal@gmail.com

magazine@hama-univ.edu.sy

website: : www.hama-univ.edu.sy/newssites/magazine/

Tel: 00963 33 2245135
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