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Life Cycle Assessment (LCA)
Methodology and Environmental
Impacts of Conventional Concrete and
ecological Concrete

Wasela.A.Keshkiah! Dr.Nadia Basir?

Abstract
Concrete is one of the most common building materials.

About one ton of concrete is produced each year for every person
on the planet. Because of its wide global use, a proper assessment
of the environmental impacts of these materials is necessary, taking
into account greenhouse gas emissions and their impacts on climate
change. Here the Life Cycle Assessment (LCA) approach emerges
as an innovative tool that improves sustainability in the
construction and materials industry.

This article deals with the LCA approach and its phases. It then
studies the life cycle assessment of conventional concrete, reviews
the literature dealing with additives and alternative materials for the
production of the so-called environmental concrete or green
concrete, in order to improve it by reducing its environmental
impact. This can help develop the sustainable concrete industry in
the future and use it in reconstruction in Syria .

Keywords: Life Cycle Assessment, LCA, Life Cycle Impact
Assessment, LCAI, Conventional Concrete, Ecological Concrete,
Construction and Demolition Waste

! PhD Candidate in Faculty of Architecture, University of Damasc
? professor in Faculty of Architecture, University of Damascus.
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Design considerations of central
Radiology Department In Syrian
hospitals and it,s conformity with

International standards
(Tartous city hospitals as an example)

Summary :

The topic was discussed considerations for the design of central
radiology departments in Syrian hospitals and their compliance
with international standards, based on the department’s internal
functional relationships, the interconnectedness of its elements and
service components, the spatial proximity of its elements, the
department’s location and area, its relationship with the rest of the
hospital’s departments, and its spatial proximity with each

department in it,
based on:

- A general theoretical study of hospitals and then a detailed
study of the central radiology department.
- An analytical study of a number of Syrian hospitals.

This is to reach the reasons for the low quality of service in Syrian
hospitals, the relationship of the central radiology department to
that, and the extent of its compliance with international
specifications, and to try to arrive at visions for the design of this
department and ways to develop it so that Syrian engineers can rely
on them by studying the modern hospitals to be implemented or
rehabilitated, and thus updating and reformulating the existing
foundations and Syrian standard specifications. For hospitals based
on international standards.
.Key words: Hospital, Design, Radiology , Standards, Syria.
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Abstract
Supplier selection process is one of the most challenging problems in the
construction management of industrial projects, while construction companies
produce a huge amount of data that is distributed across many databases,
which are not used to support these kinds of decisions for the future projects
in this company. In this research a data warehouse was designed which is
suitable for the construction enterprises that are specialized in industrial
projects by using the operational data bases of its projects, including planning
information and executive details during the life cycle of previous projects
and use it to organize, understand and use data to support supplier selection
decisions for ongoing projects and the projects which will be constructed in
The dimensional model was designed according to the .the future
requirements of construction enterprises and the available data. Online
analytical processing OLAP has been applied which provides suitable
environment of direct queries and produces required reports that help to
support construction management decisions and evaluating the suppliers for
each type of works. And data mining technique has been used to forecast the
delay in all project systems based on chosen suppliers in these systems.
Applying the proposed methodology will improve the quality of decisions,
hence the economic performance of construction enterprises.

Key Words: Supplier selection, Construction companies, Business

Intelligence, Data Mining.
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b))y 45 aal

Hidden Output
Layer Layer

Output

gmiaal) Luaall 4050 4, (2) Jal
e cilalia) sty clibal) aoigd o Uy
Online 4l dallee dalail ol & Ll A AEdlal) bl seld 7l s
Y 4Edll AV Ll Transaction Processing (OLTP)
Glllie Al e 508 e sl laysn lly dasll Slleal) 3l IS0
1 lgae dobaill aduins ) ULl anag d8ally dejull Cus e LA M
g5 a5 Decision Support System (DSS) Lhall acs Akl ) dalal) cijels
Glabaidl & hall st clilad pexi ) Gy selal) 4ol glaall ala) e pals
Glilall dilas 4plSae) Cum (e bl Glilll 2ol e alian Ally @lSal
s Ay (<0 Leabaly losbeall o Jpeanll Lo bl o)y L ) kil
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(Data Warehouse) «llull cilesgivne aais ana claladl yasty cilabinuly
Cile siases dgyspall Slosleall paas 23 385 . (INMoN, 2005) L 4yl 3385
A0 i o s i) bl g agiue 8 lgle 585D d S JleY)
ey ol &3 @y o elg cpaysally Guaeaiall el el ddadll il
SISl aplie a2 by gasine olid APl bl 2ol aladl Clldl)
e luall apliad) 2 A anadial

Ay As 4yl MAPNA GROUP 48,8l dslull agliall by das)
Glase pshiy e lly duaigh Jlaw A 480 20 (aidd s Sl 1 &
WY (i) bzl Al 3iles saaaiall A8 e dplall 28l
Glasal Apleiinl) 508 yiehall %50 Asdy as e 481 datiudy oSl
Dldly Jadll aplia pighai & dlladl) AL () ALY L ) (8 e leS]) s
S A Shal (gpaaia (e il o lieSlly Aaally duaall SIS Jaily
ey A58 apliiay 336 (1) Jsand) edayy cApallad) dald) 8 ALl cili 53l
) Dbl jalias cilSy oyl @bl g asine o by A bl e alaeY) &
:Xer 5 XIsX Janas lgaaad &

Cilgalls A58 a)liiay alal) bl ae )@ Jadig 1 XISX digpay Jslaa .
@hlially Claaglly ualall lag agiilly Gl Cpagatially () sally aliiall ASILal)
o e I Al ineatl (53505 Cagaiall (el apfil ) dila] Aulaills
S il Bl 500 DA @llig A8, ALl

By B AR A58 alie @lily 2l Jaii (XER Aipay Jslaa .
il dala) A58 aplie A saiall aleal) Glily 2o)d Led L Primavera P6

slaie] ) 5LEY) s Cum (RS gpliall (e s phie IS Anailly dypel) ol
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-(Serman Gas Power Plant)

 Layout Cissic Schesue Layout Fier Al Achibes
actty | acerty Hane BliSmi  [sufesn  [smt Fosn
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8 00zl Hot Wiater Sy Detsd Design. UFb B 064p08 TSHaBA  TENEA ——— I — (1) W N i
00 et Hol Wi Room il Ecup Aren (BMa 184009 BHalBh  EhEBA D0 CenealHo dEqin A
2 00Cerial Hot Wiater Room Equi IDW EH3B Bap08 T4ipiBa Bhugis: — . (1)l Hot Water Foom Eguib. ICW
@ OOHAC Lk Packages [0/ Elnld R [RRBEA TR 11 Ik P55 OV
S e Roon ForgDesin SAR03 el TeMaliA  BSepldr 00 z oing Desiy
@000 Hot Waer Supph ERetum Fpng De. 47eb8 24409 THaBA T 0Dt Hot Wt Suply LR g Desi
8 00Dist. Hot 'Water Suppl & Fetun Fong MT 24Feb 03 BHaE TSHaBA A — R (. H} /1 Supoy & et Fong W10
@ (OHVAC HTO & Tech Spec ) S TeMap03A 3MuglEl — S W10 & Tech Spec
@ 0CertalHol W Foo HVA Moch D (a8 25408 DA Bhglh: 0.Ceri Hof Wat oo FVAL Mech Deson
00t Fih Pump House VAL Hech Decy T0apl 508 Taplih  BOs0A 00 Fi R House HVAL Mech Desin
& 0FDisel Room VAL Wech Desn O¥aiE a0 DHalBA  ZWETA /AL Wech Desin
& Oadniiioion Buing HYAC Mech Desig 5l 182008 DFebBA  ZWETA Oimnctlon Bidng VAL Wech Desgn
& 00Cerbd Corbol g FVAC Mech Desy (BHarllS  15Wepll  DMalBA  Bhuglie 0 sl Coro Bing HYC Mech Desi
0LV Swichoes Buldng FVAC Mech Desy 157eb8 A0S OMaBA  THETSA DY Swichgear Buldng HVAC Wich Design
SCetd ol e HOC DetalDesgn 1M Doundd  T9Ap8A  TéSepie 0Cenvl o W HCE Detal i
SCebd oo it Desion  Ondd 2203 (34 ZNloeD3d 0 el ot Wates o Eatt Desn
9 0CertlHol s Bl Loos L Wepls  2Myl 2B Dhgl D0 CenvlHor Wi Ele Loas i
SCebd ol ke Elec Ep Lyost 0409 D03 ToMapD3A  TéSepie D00l Hot W Eec Ecui Lipaut
SCebd ol Tk Condit Lot (5409 24Mepll  24p8A  MAuglle 100Gkl Hof Wt Ty’ Condt Lops
S OCeud ol W Pomer CeieSeng Gl 10Hep DS Zonld  Z9MaplSA  235epld O0CertalHol et Powes e Saing Cal.
= BNyl B THSA 1400084 1 Ceral ot WalofPovesiontol b Lt
I I L 0z Bl Catk Wi isg
0 Certa ot Tk Condi Do Gy 2008 Zanlss  Z0e0SA 00Certalbi el Trey & Gondt Design
@ Bidng AL Boc Do UFeb® held  (5HalOA  DSepldiv 0o Bulking Y Ebec: Desi

(Serman Gas Power Plant) g syl duladll el ddadll (e 3 (3) S

Aubpal) Alla 8 Tl apbiall Aa3lE (1) Jsaad)

Project.
ID

project
short name
Al Sadr Simple Cycle Power Plant SSCPP Iraq Baghdad
Chabahar Gas Power Plant CGPP Iran Baluchistan
Heidarieh (Najaf) Power Plant HPP Iraq Najaf
Kahnuj Combined Cycle Power Plant| KCCPP Iran Kahnuj
Kashan Gas Power Plant KGPP Iran Kashan
Kermanshah Zagros Power Plant KPP Iran | Kermanshah
Semnan Gas Power Plant SGPP Iran Semnan
Yazd Combined Cycle Power Plant | YCCPP Iran Yazd
Soltaniyeh Gas Power Plant SGPP Iran Zanjan
Khorramshahr Gas Power Plant KGPP Iran  |Khorramshahr
Sanandaj Gas Power Plant SGPP Iran Sanandaj
Isfahan Il Comlflglrid Cycle Power ICCPP Iran Zavareh
Urmia Gas Power Plant UGPP Iran Urmia
Shirvan Combined Cycle Power Plant| SCCPP Iran Shirvan
Shahrud Thermal Power Plant SPP Iran Semnan
Number of activities 32515

g al) bl g asicua 5 Uay gmll hagall apasai® *
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ladly s o oo callig Bpaine Tapay UL geny gl didse a5
& bl pasine 8 Ly BlaaYl ahally Lleaill clld) IS G5a0 & daa
Laballs caysally sl Cpagaiall ooy amll Jslan slaie) 5 Mg (Aigall Jylaa
Lalaly apyliiall ¢ lals saall aaii Jlaa ) L) ((Primavera) dasa il
dshadl e aaelly Johaadl o2 Jasifi s (8 sl alall g agiuall diga Jglaas

Asanall Gllall Lbeasl) paibadl) gsad lls sl ol oas sl
b Aaeal) cladal alasiuly bl & agie (s 2l ls dddall Jylan ailati &
(Bus Architecture Matrix) alsadll cilleally el ddghas aladul & s
Aall Adesl clledl s dal oo (Kimball, 2002) J8 (e 3ayial
sebs (Al e bl gogiie il Al Al daghiall e Jsaall
Data  <lladl jaas ol o cpa (8 Lol & 3l ganall Jaasall (4) JRA
b LS SQL Server ) dreaddl clilall )@ s A e Source
bl e il ) Yseas dawiall Jilaill o Uil Jidatl deje b Ak
AaDle Ay (i sy Power Bl ) o5l &5 (g2 bl & agina o)yt 25 LS
Gl dAralpe 4ola) @bl Load) el PR e jig Cun JeY) (1KY

EUR S NRIRS
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Expertise Project ) Calander
Performance

Tracking

Weather Island
Time Plan
Performance

Duration

Progress

Project <

Subcontractor Client

Performance

Unit Subcontractors
-Systems

Suppliers-
Systems

Discipline

Subcontractor

System
Performance

Supplier
SR
System Performance

UL g 35ine JalS) (sml) apanaill alad) Jalaaal) (4) JS)

Supplier

sAapal) Ala bt faliiu AR Clild) £ 3 giane clily soigh Aias
Cun g yaall 4S8N aylie @lily 2o gy = fiall g agiuedl Glily ae|@ Ll
ASE Gl el Gaa (paysalls Galdl) sl sta e e3a (2) dsaad) el
abiall B cpa)sall sty Aalall lilad) 32l (e eda (3) Joaadl eday (s

107



Leliall g Ll adi 3413 A ¢ gal) JUEA) lee Cppmadt il (e Guil) Cilils aladiu)

M&’Mb?&”‘ﬁw‘?ﬁ‘@“‘wﬂ‘)wd&dﬁwmym
(a5l Sl iy — ALy V)

Al iy saeli e Gaysall (aldll M) Jgan e 232 (2) Jsaall

Supplier| Supplier .
ID name Country| City Address Type
1 TUGA iran [Tehran Khoddami St., Vali-e-Asr |Electrical & Ele_ctronlc
St, Tehran Manufacturing
Pakistan St., Beheshti  |Electrical & Electronic
2 PARS Iran | Tehran St., Tehran Manufacturing
NIROO . Electrical & Electronic
3 TRANS Iran |Tehran| Varamin Rd., Tehran Manufacturing
4 MECO Iran |Tehran Azar St., , Tehran Electrical & Ele_ctronlc
Manufacturing
5 Iran Transfo Iran |Tehran| 25th St., Gandi St., Tehran Electrical & Ele_ctromc
Manufacturing
. . Electrical & Electronic
6 Mapna Boiler| Iran (Tehran| Vali-e Asr Ave., Tehran Manufacturing
7 Atmosphere Iran |Tehran Parvin St., Tehran Electrical & Ele_ctronlc
Manufacturing
. Mirzaye Shirazi St., Electrical & Electronic
8 Elektro Kavir| Iran  Tehran Motahari Ave., Tehran Manufacturing

o JSI A ally A6Lul) ayyliiall (8 () sall ans Jsan (e 23 (3) Jsand

STE 2T Supplier | Project | Technical A HSE Quality
performance D D (Eval) control (Eval) (Eval)

ID (Eval)

1 1 1 81% 84% 84% 78%
2 2 1 83% 87% 80% 81%
3 6 1 75% 75% 85% 86%
4 7 1 85% 86% 84% 90%
5 12 1 84% 7% 85% 87%
6 14 1 78% 62% 84% 71%
7 21 1 76% 73% 84% 72%
8 22 1 80% 2% 80% 78%
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Glaal (Kar lee Jems e JS8 Ll Fpe Jila shal s Allady a0
o 333 Bl e UadY) (e 0y Jliis CLIKEY) aualse djna e LA
Oy A apliall Ll e i JSE cpysall L) ddee (8 ASEN Bl (g5t
Orysall ol aaSe o il )0l s3a 8 5pilal) Aldatl) Aadleall Bk K
adll Hleds) (3 aeluy Ay Power Bl ) @bl gogie paal & dus o
«(Business Intelligence) Jell ¢ &3 diy 4 ddje cilabhie (S L))
Dsgass A8l apyliial) oy 3 Clsisall B e g5 pdall 5y el Il
Lssie o Alie (5) JSal eday cpa LRV cbball dasly e IS
ek s (a5l Gus e ALK @hliasy) say5al iyl
ok Cua oSty Clieatll gaysad Al hugie on dpla (6) JS
sl delge & Ll anysall ST s Atmosphere 4S8 ol 45l JKEY)
Alalall chualll hugie Jil ayliall aSailly cljgailly L0l @l jlaay!
Sl Saba Batery 4S,4 culS g i .(Receive At site) adsall b adluall b
neaill 4ually Tose’ eh Nirou s duSulSeal) cilleasdU dauilly 1,26 (354l
oo bl gy Juany Al halidl ST o a)lie (7) SN jedays WS L aSaill
ahlidl ST o llaaall jeday Cua (ASulSall Jlae DU dally ¢l g dyiall ddasl)
(Control Island) aSaill dahic oo dalad) ayliadl PDla alill cumpen )
Ll oda Jiatiy colyeSl Al cillass & Bhlall aal e laysn e g
WS ) ABLaYL @O Sl Al ddny Al cleatl s 8
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Control Turbme Water & Electri... Main & Boiler Fire General  Fuel Water Main & Balance
Island Steam Island Aux. Island Fighting Island Supply Sypply Unit Of Plant
Gener Cycle (Power Cooling (HRSG) Island Island Island Transf... Island
Island Island Supply) Island Island
Island Name

Aanailly i) dadl) (e ol Bale Ly Juany ) Bhalial ST (7) S
LSl JleeB

sl Ul £ 3 gieal §pdilaall Abdasl) Atlaal) cilmsa cilily ¢ quiill
olas (e dag Bae Glaglee CaliSin) ) bl e il cilad Cangs
Aila) cleisy Agyae e 5 3 Ak blad dlag) DA e Lidige e iy
Gigaa Cuw agh (& Clld)l e cinll dad eSSy Jafieally ) o g3l
s Ciaaan Loy 5l AlSaly oaalall (3 o L)
dal e AV aletl Al ey lsadl o paed) L e il meie Aaing
@ bl gl dle b deatieal) Gl Al gaaly el LSyl
lae )AL diiedl sl dlee W)l dpiall duaall @il
Blsall elal el llad) e il s Gkl waas (A3l daduall cililyl)
b dsial bl jlaie ddied) sl JaY apliad) dakl e ol J< Al
e pldas J< aaysal) i) dlee a8 palin Lae g g piall Aalail (ge allas JS
&g il FN
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by {1-0} 45U A8 ghenaS dlan) &5 (Ally 250 Cillany oald ol (aaysall )
A<l Gyl Aaatiadl)l  Jleay) Ul aae gy ASuEl duilly gl dyeal
3L sl Allly bl Calan dalaay ALl 2y e 1223 Wjlidly

Gl e araal o3y SQL Server iy A bl e il #igai ol &
) i) Aal LAY Lidd) Ak Glissac e (e ddls dacl Agguac
alan JS b adgiall il sl um e ol Juadl aes

Ay e 3 Jal e Gliell Jla) e %30 JSl Ly dus slde) &
dglas) Chbse alaiinl O Giadlly zigall ol slSlaaly il & A 7 sl
5 Ady SV Juadl) 23l ayasly ACEA Jad A0l daedle s2a HLEAY
AU AL axys (RMSE) Uadd) ape Jawssial xgsill H3all alasiad

i=Npi_pin2
RMSE = /z—lﬂ(fv‘ i

Wadll gy Jausgial il 380 :RMSE

: j dua

did) iagl :Oi

leo Liall dagal) :Pj

Gluall 22 N

bzl Gy A5HEd HleaS (MAE) Gllaall Uadll angie andiul &5 LS
saglal ALl
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MAE = YNoi-Pi|

il GlSHS Al i Data Warehouse <lly g agiue gkt Sl o
glial ddyma s2ely (30 lily Huae ol Leliall alially dacadid)
RO g o leatky ) AT LY ge Slad 35,80 )y 4 L)
bl Cadly Jladll sl g ha) 4D e (Says LS G ally apaiilly i alls
plainly Ao ball apliall (4 sl Hlis) ddae (& LAl acal Glaglaall (e
J<ay el Jidaill ehaly imas Ally OLAP syilall dblaill dadleall <ol
Al Sladl oo (S Las BIY) e Adlide g oy Sualing e
8pdlias Aagpe Alpyhay LA acal AU Adjpeally Claglaall o Jpanll dylladl)
daialy hsa o L Ll piba 4 sy Gilladade 38y Al aad as
el alaicl mlil) oda Jin Ao Jsandl Gpaiun 8 Gon (A Jil8 el pedl) Agss
) il aladtil 2y LS Lall sae ddline jalias ) g salls 2ED bl
goiall Aakil e alas JC 3 el Ay Liied) sl dal e bl e
Wisas adsiall pualill o po el (ans Lee cpaplia) w () Cpypall Cray
llSals 31l sy JS Alaal) 038 cpgpiall (pyysall (o Aesena JLEA) Aag
JS Ay Adinal) oLl (paysall HLES) dolee (a8 LA £ Lia Bac Lo
Y5 (Baseline plan) gssiall dpeayal) 1hadll ae 351 Lay g puial) aludl (1o and
) D3l ad (4) Jsaall Jedas WS g pdall ddatal dpladadll saall lay
& G Al danl) @Kl z il Gladll Uadd) Jangies Uadl) aope Jasssial

gl Al Cilisiae e ieay L e i) CaSal lagly
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Ll & ) Sl 23l oY) aui e (4) Jsaal

S A3l aliguas s RMSE MAE
A, o Adad (Uil e agin ) | ((3lhaad) Unkl) ac gia)

1 4 0.3479 0.2665

2 6 0.3154 0.2473

3 8 0.3048 0.231

4 10 0.2884 0.2243

5 11 0.2995 0.2303

6 12 0.2922 0.2279

7 15 0.2961 0.2259

8 20 0.2989 0.232

saill elaf Juail 10 gsls Led didad) A8l Glisuae 230 Al 300 el
il Daall i Bl ol Addal e Hlan JS G Aadgal) bl day
JSall yedays LS ((MAE) llaall Uadll Loy tadll aye Jawsia (RMSE)
Ay oo aysn w3y (pa)sall 2031 Data Mining Scatter Plot lalis (8)
e AR &g pial) Aadail e allas IS 8 Aadgial) Sl sl Sy ) sl

Al Al asilly g Agial) )

Data Mining Scatter Plot for Mining Structure: Suppliers Network
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Using Fuzzy Analytical Hierarchy process
(FAHP) and GIS for determining karstic
potential risk zones for northern and
western Damascus, Syria:

Abstract :

The objective of this research is to discover the approach of using
Fuzzy Analytical Hierarchy process (FAHP) and its application in
determining potential karstic risk zones for northern and western
of Damascus. Microsoft Excel program was used to interpret the
mathematical relationship of FAHP method and calculating
weights of input data. The problem of the research was
decomposed into factors with a hierarchy order, involving
lithology, lineament density (tectonic), elevation, rainfall, and
drainage density. Pair wise comparisons were carried out between
each two factors and relative priorities was established among the
elements in the hierarchy in order to produce pairwise comparison
matrix. Then Fuzzy comparison matrix was produced and weight of
each factor was calculated according to the FAHP approach. These
weight factors were used in weighting the input data in Arc GIS
10.3 program to obtain potential karstic risk zones for the study
area. Final potential karstic risk zone map was produced and
classified into different classes.

Keywords: Fuzzy Analytical Hierarchy process, pairwise
comparison, multiple criteria  decision-making, pairwise
comparison matrix, Karst.
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S sl 55 T A3 laal Zdgims (5) dyal

2 3 z - i Jalall
4 3 2.5 1 (7) Laslaall
4 3 2 1 0.40 | (w) Gsial dats
2.5 2 0.50 0.33 | (z) whd Jskel
2 1 0.50 0.33 0.25 (3) gy
1.00 0.50 0.40 | 0.25 | 0.20 | () cupill dats
14.50 10.50 6.90 4.58 2.18 g sanall
0.06 0.10 0.15 0.25 0.43 sy

Amax = 5.09 =50k ,CI = 0.022,RI = 1.12,CR = 0.02 < 0.1 ok
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G slaiall (385 ng 3l A5l ddsian (6) Jsaal)

2 a z - i Jalall
4.5 4 3.5 2.5 1 (1) Laslsi
3.5 3 2.5 1 0.40 | (w) Gsial dats
2.5 2 1 0.40 | 0.29 | (z) whall Jshgl
3 1 0.50 | 0.33 | 0.25 (3) g iy
1.00 0.33 0.40 | 0.29 | 0.22 | (&) caypail kS
14.50 10.33 7.90 4.52 2.16 & sanall
0.06 0.11 0.14 0.25 0.43 hy!

Amax = 5.21 =50k ,CI = 0.053,RI = 1.12,CR = 0.05 < 0.1 ok

e siall (385 s A5 lhall 3 giama (7) Jsaal

A 2 z - | Jalal)
4.5 4 3.5 3 1 (7) Laslaall
4 3.5 3 1 0.33 | (w) Gsidll datS
3 2.5 1 0.33 | 0.29 | (z) whall Jshgl
2 1 0.40 0.29 0.25 (3) gy
1.00 0.50 0.33 | 025 | 0.22 | () oyl asts
14.50 11.50 8.23 4.87 2.09 & sanal)
0.06 0.09 0.15 0.26 0.44 sy

Amax = 5.26 =50k ,CI = 0.064, RI = 1.12, CR = 0.057 < 0.1 ok
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4 larall g Aisall duaigl) agle Aldu
ST daaa L0 s Db

Caayl) daala Aaa
2023 als 15 aal) 45 alaal)

ol glaiall (385 Gmg 3l Ab)laal) A ghian (8) Jsanl

A 2 z - | Jalal)
4.5 4 3.5 3 1 (7) Laslaall
4 2.5 2 1 0.33 | (w) Gsidll dats
3 2.5 1 0.50 | 0.29 | (z) whall Jshel
2.5 1 0.40 | 0.40 | 0.25 (3) gy
1.00 0.40 0.33 | 025 | 0.22 | () capeail dals
15.00 10.40 7.23 5.15 2.09 g sanall
0.06 0.10 0.16 0.23 0.45 sy

Amax = 5.21 =50k ,CI = 0.051, RI = 1.12, CR = 0.046 < 0.1 ok

ooalal) odaiall (35 Aam g3l 45 laal) b giuan (9) Jsanll

A 3 z - i Jalal)
3.5 3 2.5 1 (7) Laslsaall
3.5 2.5 1.5 1 0.40 | (w) Gsial das
3 2 1 0.67 | 0.33 | (z) whall Jshel
2 1 0.50 0.40 0.29 (3) gy
1.00 0.50 0.33 | 0.29 | 0.25 | (&) capesill dals
13.50 9.50 6.33 4.85 2.27 g sanall
0.07 0.11 0.17 0.23 0.42 syl

Amax = 5.10 > 5 ok

, CI = 0.026, RI = 1.12,CR = 0.023 < 0.1 ok
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bl slaiall (385 G5l Aylaal ddgiias (10) Jsaal

2 a z - i Jalall
4.5 3.5 3 2.5 1 (7) Laslaall
3.5 2 1.5 1 0.40 | (@) Gsidll dats
3 2.5 1 0.67 | 0.33 | (z) @) Jshel
1.5 1 0.40 0.50 0.29 (3) gy
1.00 0.67 0.33 | 029 | 0.22 | () capmaill dals
13.50 9.67 6.23 | 4.95 | 2.24 & sanal
0.07 0.10 0.18 0.22 0.43 Ay

Amax = 5.09 =50k ,CI = 0.02,RI = 1.12,CR = 0.02 < 0.1 ok

il bl JSAU Y Jed 090 A il B gheae Jysad 4
[5] (1 dp,al\) saaty (ulie 8 dpluzall A6,

A(aij)n*n =
(1,1,1) (li2,myz,Us5) (Liny Map, Usy)
(31, M3, Upq) (1,1,1) (Lan, Map, Upy)
(lnlimnliunl) (anrmnz!unZ) (1:1:1)

djmaﬂ n adaac g c\),\ij\ 4.9}4;.43 @Lﬁm&\ ?S;j\ a_ﬂa_,s...a.q @A;j .5
L = mm(luk) M;; =

Hk 1mljk'Ul] max(uijk)
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4 larall g Aisall duaigl) agle Aldu

M daaa

s P

Caayl) daala Aaa
2023 als 15 aal) 45 alaal)

IV stanall (385 slacall JSL AALEN 5 )lal) 48 ghiae (11) Jsaal)

Jalal i - z 3 2
(1) Lastsal (1,1,1) (2.3.4) (3.:4.5) (3.5.4.5.5.5) (4.5.6)
(<) Gsial &< | (0.25,0.33,0.50) (1,1,1) (1,2,3) (1.5.2.5.3.5) (2.3.4)
(z) wha) dshe) (0.2,0.25,0,33) (0.33,0.50,1) (1,1,1) (1,2,3) (2.3.4)
(3 gyl [ (0.18,0.22,0,29) | (0.29,0.40,0.67) (0.33,0.50,1) (1,1,1) | (1.5,2.5,3.5)
() cwpihda€ | (0.17,0.20,0.25) | (0-25,0.33,0.50) | (0.25,0,33,0.5) | (0-29,0.4,0.67) (1,1,1)
SO glaidl 3iy  slual) JRAIL A8U A5)\6al) 48 i (12) Jsaadl
Jalall i - z N Iy
(1) Lastsaal (1.1,1) (1.5.2.5.3.5) (2.3.4) (3.4.5) (4,5.6)
(<) GAL &S [ (0.29,0.40,0.67) (1,1,1) (1,2,3) (2.3.4) (3.4.5)
(z) whall Jshe | (0.25,0.33,0.5) | (0.33,0.50,1) (1,1,1) (1,2,3) | (1.5,.2.5,3.5)
(3) gy (0.2,0.25,0,33) | (0.25,0.33,0.5) (0.33,0.50.1) (1,1,1) (1,2,3)
(») —wr=il) 28 [ (0.17,0.20,0.25) | (0.2,0.25,0,33) | (0.29,0.40,0.67) | (0-33,0.50,1) (1,1,1)
il ekl 3iy  leall (AL AN 4 )laal) 4 ghan (13) Jeaal)
Jalall i - z 3 2
(1) Laslsi (1.1,1) (1.5.2.5.3.5) (2.5.3.5.4.5) (3.4.5)| (3.54.55.5)
(<) @oaal 28 [ (0.29,0.40,0.67) (1,1,1) (1.5,2.5,3.5) (2.3.4) | (2-5.3.5.4.5)
(z) whall Jshdl (0.22,0.29,0,4) | (0-29,0.40,0.67) (L,1,1) (1,2,3) | (1.5.2.5,3.5)
() gwy | (0.20.25033) | (0.25,0.33,0,5) | (0.33,0.50,1) (1,1,1) (2.3.4)
() iyl d3S | (0.18,0.22,0.29) | (0.22,0.29,0.4) | (0.29.0,4,0.67) | (0.25,0.33,0.50) (1,1,1)
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bl slaial) Gy luall JalL ZAED A ddsiias (14) Jsaal

Jalal i - z 3 2
(1) Lastsild (1,1,1) (2.3.4) (2.5.3.5.4.5) (3.4.5) | (3.5.4.5.5.5)
(w) Gsdll &< [ (0.25,0.33,0.5) (1,1,1) 2.3.4) | (2-5.3.5.4.5) (3.4.5)
(z) wha) dshagl) (0.22,0.29,0,4) | (0.25,0.33,0.5) (1,1,1) (1.5,2.5,3.5) (2,3.4)
() gay | (0.2,0.250.33) | (0.22,0.29,0.4) | (0.29,0.40,0.67) (1,1,1) (1,2.,3)
() =il d8< | (0.18,0.22,0.29) | (0-2,0.25,0,33) (0.25,0.33,0.5) | (0.33,0.50,1) (1,1,1)
ol dll shaiall 38y bzl AL AL 45)laal) Adsias (15) Jsaal)
Jalall i - z 2 A
(1) Lnslsiall (1,1,1) (2.3.4) (2.5.3.5.4.5) (3.4.5) | (3.5.4.5.5.5)
(<) Gsaal k< [ (0.25,0.33,0.5) (1.1,1) (1,2.3) (1.5.2.5.3.5) (3.4.5)
(z) @hall Jshedl | (0.22,0.29,0.4) (0.33,0.50.1) (1,1,1) (1.5.2.5.3.5) (2.3.4)
(9) gy (0.2,0.25,0,33) | (0.29,0.40,0.67) | (0-29,0.40,0.67) (1,1,1) | (1.5,2.5,3.5)
() —ap=ilhdas | (0.18,0.22,0.29) | (0.2,0.25,0,33) | (0.25,0.33,0.5) | (0.29,0.40,0.67) (1,1,1)
oudbad) glatall Bi5  sluall JREIL 28U A5 )\6al) 48 s8imn (16) Jsaall
alall i o« z 3 A
(1) Lslsiall (1,1,1) (1.5,2.5,3.5) (2.3.4) | (2.5,3.5.4.5) (3.4.5)
(<) @siall &< | (0.29,0.40,0.67) (1,1,1) (0.5.1.5.2.5) | (1.5.2.5.3.5) | (2.5.3.5.4.5)
(z) whall dsked | (0.25,0.33,0.5) (0.40,0.67.,2) (1,1,1) (1,2,3) (2,3.4)
(3) gy [ (0.22,0.29,0.4) | (0.29,0.40,0.67) (0.33,0.50,1) (1,1,1) (1,2,3)
() —apeaild 288< | (0.2,0.25,0,33) | (0.22,0.29,0.4) (0.25,0.33,0.5) | (0.33,0.50,1) (1,1,1)
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4 larall g Aisall duaigl) agle Aldu

M daaa

o Bk

Caayl) daala Aaa
2023 als 15 aal) 45 alaal)

) skl 385 laall JSAIL GALEN Dlaal) A ghiaa (17) Jsaal

Jalal i - z 3 2

(1) Laslsill (1.1,1) (1.5.2.5.3.5) (2.3.4) | (2.53.54.5) | (3.5.4.5,5.5)

(o) Gsall s | (0.29,0.4,0.67) (1,1,1) (0.5,1.5,2.5) (1,2,3) | (2.5.3.5,4.5)
(z) whal dsked) | (0.25,0.33,0.5) (0.4,0.67,2) (L1,1) | (1.52.53.5) (2.3.4)
(3 gy [ (0.22,0.29,0.4) (0.33,0.5,1) | (0.29,0.4,0.67) (1,1,1) | (0.5,1.5,2.5)

(#) <yl da5€ | (0.18,0.22,0.29) | (0.22,0.29,0,4) | (0.25,0.33,0,5) | (0.4,0.67.2) (1,1,1)

[17]: L WS FAHP L lsa Gadsi b oo alaall o) Clas .6

M, = (ay, by ,c;) =2 My =

Si=

;'n=1 Méi = (Z;'n=1 a; !Z;’n=1b
[, Ml

m j
j=1Mg;

[Zn 12m M]] -1

1 1

JlCJ)

P Aleall aladinly Shul) goane lus @

1—<m

Jlais)
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v(M, = M) = hgt (M, n M) =
1 if b, > b,

0 ifa12C2

aq—~c .
1 2 otherwise

(bz—cz)—(b1—aq)

L J

@ by ar d €2 Bb; ct

JSl) b mamse s WS gty sy, o D gl Al el i d daa
(5)
e o LS Q) Jluall A Al 08 ol Jlas) Gles e

DA ALY @iy My (= 1,2, K) K ) Al A6,

V(M > My, M,,...,M,) =
VIIM = M))and(M = M,) .....and(M = M,,) |

V(M = M;,M,, ..., M,,) = minV(M = M,)

:u\ ol sl g i= (1 2,3, .l ,k) WITEN
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4 larall g Aisall duaigl) agle Aldu Caayl) daala Aaa
M daaa 2 o Bk 2023 als 15 aal) 45 alaal)

d'(4;)) =minV (S; = S;)

B! g led yaas Sy adde slygk #0 5 k=1,2,...,n &

LAl
W =(d(4),d (4y), ..., d Q)T
N yaliall (4,) = (i =1,2,3,....,n) ¢
P byl pledisplea @
2 BYIW Ca W = (d(A1), d(Ay), eoe o, d(A))T

Sl aBlgal ddlaiay) Auilgl) Aay Al S - 5 - 4

Al Aapall eli) 5 clays ) Ledsiaty i 358320 Jalpall S Zalles 3n

ArcGIS zmaliy aladinl ye B pey Jlad 3 Alaiaall G Sl Eigan adlgal

;2 Aoleal) e deriieal) Fiyhll adind Cua 10.3
E:W1*L+W2*S +W3*H+W4_*P +W5*N

el Jiatll Bk 8 At culS) Epin JliaY Al Ladl E Gy

Al Gl Eipon ailsad diledl Aapall i daagally FAHP bl

8]
iyl
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Ghlia ¢l GIS 4 aal) cilaglrall aliig FAHP (oluall o pgd) Jalail) 48k aladiia
chwduuuﬁ‘gdmuﬁulma\ﬂw}ﬂ\ﬁﬂ\

FAHP diph G5 conylSI IS5 Aalal) Jalgall d35all () 28 Wy — W
( weighted ) ggjsall SIal al alasin) e dlgil) ddayall JSi5 adicl
dhayd J$ Aalall Janll el Ji2Y ArcGIS 10.3 zlin i overlay

- Al jalaall aalg (glalie s g Aled Adayya 8 LA e

1 g 2t ad P g LAl
{ GIS A aall Sia dadi il }
misins |[spaustns | [ misis |[eminias ] [ e mites ]

Sl s 33 ]

FAHP el 2ygll el S0l S 2 weighted overlay

ArcGIS 10.3 zalip aladinly clilall dallae Jaly (6) Il

:ABlially milill) -5
gl -1-5

e alatin) P& e Sadl (mjme 4 Gimaag S Gl ) Jsall &
dalall Lial dalles & Jalgadl (sl st FAHP Ll ajed) Jalal
Liaall Gloglaall alai aladiuly Cog)l8l ekliy JS55 e dyi5all dalsally

: Aldinall 3yshadll (lalie Caiad Allaial Al<e LA ad gy b
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4 larall g Aisall duaigl) agle Aldu

M daaa

g

2

2023 ale 15 2l 45 alad)

bl
Jalal i - z 3 2
(1) Laslsi (1.1,1) (1.5.2.5,4) (2.3.5.5) (2.5:4,5.5) (3.4.5.6)
(<) Gsial 4 | (0.25,0.4,0.67) (1,1,1) (0.5.2,4) (1,.2.5,4.5) (2.3.5.5)
(z) @whd) dskell | (0.20,0.29,0.5) | (0.25,0.5.2) (1.1,1) (1,2,3.5) (1.53.4)
() gl (0.18,0.25,0,4) | (0.22,0.4,1) (0-29,0.5,1) (1.1,1) (0.5.2,4)
() il &3S | (0.17,0.22,0.33) | (0.20,0.29,0,5) | (0-25,0.33,0,67) | (0.25,0.50,2) (1,1,1)

A 38y lall LIS, 21

m J — (ym m m
j=1Mg; = (Zj=1aj s by L Xt )

2K Fanll Al SN Cllial) A ghml il g ane cilua (19) Jsaal

Jaladl L M U
(1) Lanslsidl 10.000 | 15.500 | 21.500
(<) Bskal At 4750 | 9.400 | 15.167
(2) comall Jshal 3.950 | 6.786 | 11.000
(3) gl 2.190 | 4.150 | 7.400
() gyl 8 1.867 | 2.341 | 4.500
¢ sandl 22756 | 38.177 | 59.567
& sandll Coslia 0.044 | 0.026 | 0.017
Lol sl aiis | 0.017 | 0.026 | 0.044
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B ) oSl axial ad e (19) Jsaall o slacYl o
A5l
. -
sl e @il gy, §; = YL Méi * [Z?=1271=1Mg]i]
-(20)
M, = (10,15.5,21.5) * ( 0.017,0.026,0.044) = (0.168 ,0.406 ,0.945 )

M, = (4.75,9.40,15.167) = ( 0.017,0.026,0.044) =
(0.080,0.246, 0.666)

M = (3.95,6.786,11) * (0.017,0.026,0.044) =
(0.066,0.178,0.483)

M, = (2.19,4.15,7.4) = ( 0.017,0.026,0.044) = (0.037,0.109, 0.325)

Ms = (1.867,2.341,4.5) * (0.017,0.026,0.044) =
(0.031,0.061,0.198)

Aglanall A8 U lad) A ghaal Sl g sane s (20) Jsaal

ALK
Jalall A b C
M1 0.168 0.406 0.945
M2 0.080 0.246 0.666
M3 0.066 0.178 0.483
M4 0.037 0.109 0.325
M5 0.031 0.061 0.198
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4 larall g Aisall duaigl) agle Aldu Caayl) daala Aaa
M daaa 2 o Bk 2023 als 15 aal) 45 alaal)

Jlaia) 958 o e G Yl oty sV Glia ol e @
M; = (a;, b; , ¢;) = M; = (a;, b, ¢j)
P IS al Glaa 5 IV callaiall Jaf e
VM, = M,) =1 VM, =M;) =1
ViM; = M,) =1 V(M =Ms) =1
P SISl Gl 5 SE bkl Jal o
V(M, = M,) = 0.757 VM, = M;) =1
VM, =M,) =1 VM, = M) =1
P IS al) a5 bl bl daf (he
V(M; = M,;) = 0.580 V(M; > M,) = 0.855
ViM; = M,) =1 V(M; = M) =1
P IS ail) a5 bl alliall Jal (g
V(M, = M,;) = 0.346 V(M; = M,) = 0.641
V(M, = M) = 0.789 VM, = M) =1
P SISl Gl 5 Gualad) Callaial) Jaf g
V(Ms = M,;) = 0.080 V(M5 > M,) = 0.390
V(Ms = M;3) = 0.530 V(Ms > M,) = 0.773
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@AY e pailadll e duald JSI Al 356 dayn Jil 20 5 e

. GJ"\'A ééj
wW* = (1,0.757,0.580,0.346,0.080)
el Giy ohsY) Clea JElly e

1

w, = = 36.19%
(1+0.757+0.580+0.346+0.080)
0.757
w, = = 27.41%
(1+0.757+0.580+0.346+0.080)
0.580
(1+0.757+0.580+0.346+0.080)
0.346
(140.757+0.580+0.346+0.080)
0.080
W = = 2.89%

(140.757+0.580+0.346+0.080)
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4 larall g Aisall duaigl) agle Aldu

A deaa 2 g 2023 = 15 a1l 45 alaal)
Aghgall Jalsall Joan (21) Jganll
% )| i) | dday A Lasudil) A
~ . “ e e . I3 . “ o no
Q38 2 ciagl Al e Cila sl
1 Jan addia Jlmd g lial
2 Uaddia e S
36.19 3 Lo gia s Laglsiall |1
4 &y (Caseslsrs ) (ghire ol 5 i<
5 laa adije (Sl ) Al oS
1 Jaa abdia 0-0.383
2 Uaddia 0.383 - 0.766 .
43lig
27.41 3 Lgie 0.766 — 1.149 2
XAl
4 iy 1.149 - 1.532
5 s adiye 1.532 - 1. 916
1 Jan abdia 175 =210
2 Uaddia 210 — 245
Jskag)
21.00 3 Lsia 245 - 280 o) 3
4 & 280 - 315 i
5 laa adiye 315 - 350
1 Jan (mddia 593 - 760.4
2 Uaddia 760.40 — 927.8
12.52 3 Lsia 927.80 - 1,095.2 gy 4
4 i 1,095.20 - 1,262.6
5 s adije 1,262.60 - 1,430
1 Jaa abdia 4.45 - 5.56
2 add i 3.35 - 4.45
43lig
2.89 3 Jani s 2.25-3.35 5
iyl
4 i 1.14 - 2.25
5 s aiiye 0.04 - 1.14
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Ghlia ¢l GIS 4 aal) cilaglrall aliig FAHP (oluall o pgd) Jalail) 48k aladiia
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36_1 06100 36.206200 36.306300 36_406400 36.506500
1 1 1 1 1
3 3
% bt - » ~ o - » %
N - X Acdlaiay) Auilgdl) cuw sl ddas A P
(42 (42
o™ (42]
E
wn w0
g <
2 &
® ™
™ (32]
g g
o o
© 0
0 0
™ ™
] i ]
G S ghatt Aflatia)
Value
" — =
g B 11 Gaidis g
;‘;- - 2 o te s _%;,
© [ ]35ug ©
4 L3
01225 5 75 10 - é"’J‘“.
PR—— e |0 m eters 5 i

36‘fb61 00 36 2’06200 36 .3]06300 36 .4106400 36d)6500

GIS 5 FAHP 35 dlaaall caslSl Cigan adlpal sleill dlay,all (7) JSal
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4 larall g Aisall duaigl) agle Aldu Caayl) daala Aaa
M daaa 2 o Bk 2023 als 15 aal) 45 alaal)
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